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TO THE RIGHT HONOURABLE

THOMAS, LORD ERSKINE,

BARON ERSKINE OF RESTORMEL CASTLE, IN THE COUNTY OF CORNWALL,

LORD HIGH CHANCELLOR OF GREAT BRITAIN,

8fc, SfC. fyc,

MY LORD,

THOUGH a Dedication is in general ail expression

of gratitude from an Author to his Patron, or of friendship from one

literary character to another, yet I cannot but be of opinion, that there

should be some accord between the character of the Work and that of

the Patron to whom it is presented.

In this point of view the world will see the propriety of a Work which

professes to treat of the Sciences and the Arts in general, being inscribed

to a Nobleman who unites in himself more various, as well as more

splendid talents, more general knowledge,and more diversified taste, than

any other public character of the present age ; who, deservedly filling the

chair of Bacon, possesses the same excursive and expanded genius ; but

whose public duties, being more onerous than they were in the time of

that great man, alone preclude him from gratifying and enlightening the

Public by researches out of the line of his profession*
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If a private sentiment might be indulged on such an occasion, the

Editor would add, that your Lordship’s unremitted zeal for true Religion,

and your tried and disinterested Patriotism, must for ever endear the

name of Erskine toevery friend of liberty, piety, and active virtue.

That your Lordship may long continue to serve your country, and pro-

mote the best interests of humanity, in the arduous situation to which the

Divine Providence has been pleased to.-call you, is the fervent prayer

of,

My Lord,
l

Your Lordship’s

Ever faithful humble servant,

G. GREGORY.

West IJaro, Jau. 20, 180?



PREFACE.

FROM tlie time of Chambers, Dictionaries of Arts and Sciences have been. increasing

magnitude, without (it is to be feared) a proportionable increase of utility. The authors appear to

have regarded it as a kind of sacrilege to retrench, while they have equally thought it their duty to

add every thing that came within their reach. ‘Hence not only obsolete terms, but obsolete sciences,

as magic, alchemy, and astrology, have beeit retained even in works of high character, and otherwise

ofdistinguished merit. Hence, that which was new even in the living sciences, has been combined

with what had been long since exploded : a practice calculated not only to confuse hut to mislead.

It was upon this view of the subject it occurred to the editor of this work, that in framing a new

Dictionary, selection was a more urgent duty than accumulation ; that perspicuity, not less than

convenience, would be consulted by reducing the size ; and that whatever is practically useful in

science and in art might be compressed within a smaller compass than had been commonly imagined.

However deficient lie may have been in the execution, of his plan, he has the satisfaction to say, that

in this idea he was not deceived or disappointed.

A dictionary of this kind is intended for two purposes: first, as a book of reference, to lie on the

table of a man of letters, for occasional consultation where recollection has failed, or where a subject

occurs in reading or conversation which had not previously come within the course of Ins studies.

The second is, to serve as an introductory or elementary work for students, or for those who may not

have leisure to bestow on the great works of science, or to trav el through the many volumes which at

this time almost every branch of knowledge includes.

The first of these ends it is humbly presumed will be sufficiently answered by the present pub-

lication. Most of the technical terms in science and the arts, are inserted with a proper definition

or explanation, in the alphabetical order ; or should there be a casual omission, the word will still be

found under the head of the science to which it belongs, and probably in the index to the treatises at

the end of each volume.. To sonic sciences it was found necessary to attach a glossary. The technical

phrases, however, in anatomy, surgery,. &c. are generally referred to those branches of science ex-

pressly treating of them, that nothing may appear, on casually opening the book, to oftend the most

modest or delicate reader. Terms also which now constitute a part of common colloquial language,

and which, therefore^ every person must understand, have been omitted.

With respect to the second object, no pains have been spared in preparing those articles which

treat of the respective sciences. In a work of this nature it cannot be expected that the whole should

be original, nor could it in that case answer so well the ends for which it is designed. An Encyclo-

pedia ts in its nature a compilation ; and its best commendation is, that it amasses together the best



PRE FACE.
information mom the best sources. Yet in this work there is much original composition; and such
is the progress of science, that it contains scarcely any articles of importance which are to be found in

any similar publication.

In order aiso to facilitate as much as possible the study of the sciences, every attention, consistent

wi*u the nature of toe work, has been paid to method; and the student will not be much at a loss to

^distinguish the order in which the several parts ot each science are to be read. Thus, under Natural
lii.'-tory, ^ie a synopsis of the several branches, the classes and orders, and under these the
names of the genera

; under Zoology, again, he will not only meet the classes and orders, but also an
immediate reference to the genera. Under Chemistry, he will find the outlines of the science, and
references to the different branches, which are treated more at large in other parts of the work. Thus
under Furnace and Laboratory, is included the whole of the apparatus; and lie will then turn to

Air, and the simple substances as they stand enumerated there, or under the word Elements. Astro-

nomy and Mineralogy, he will see, have similar references. Electricity, Hydrostatics, Hydraulics,

Magnetism, Mechanics, Meteorology, Optics, Pneumatics, and the Med ical Branches, are complete
in themselves. Those articles which relate to the Arts are also complete. Those which treat of
the different subjects of Trade and Commerce are also complete, and contain all the new information

which could be obtained on those important topics.

I iie Editor cannot conclude this address without frankly stating, that whatever may be thought of
the merits of the new Dictionary ot Arts and Sciences, they are more ito be attributed to the very
able assistance with which he has been favoured from different quarters, than to his own exertions,

lie wishes he could make his acknowledgments in terms equal to his sense of the obligation. To
Ins industrious and truly able coadjutor, the Rev. Mr. Joyce, he is indebted for much general
.assistance, aim foi the exclusive superintendance of all the mathematical ' and astronomical articles.

A similar acknowledgment is due to his friend and neighbour, Luke Howard, Esq. particularly

lor his attention to all those articles connected with the almost new, and important science,

Me'eorology.

Ihe public will estimate better than he can point out the extent of his and their obligations to

Mr. Grellier, of the Royal Exchange Assurance-Office, when he mentions, that all the articles rcla-

tne to Dade, Commerce, Political Economy, Finance, and Revenue, were drawn up by that
gentleman.

J hc Medical and Physiological articles were written by Dr. Uwins, of Somers Town; Husbandry
and Surveying by Mr. Crocker, of Froome ; Rhetoric by Dr. Thomson, well known as the Con-
tineator or Y, atstm s History; Architecture by Mr. Henderson, the plates by Mr. Moore ; Exchanges
by Mr. I". ilamsbrow ; Farriery by Mr. Lawrence; and Anatomy by Mr. A. Walker.

r

x hose articles which are connected with History and Antiquities, have been furnished by a dis-

tinguished scholar, as will be easily perceived ; those relative to the Fine Arts, by a gentleman well
known in the literary world; Poetry by a lady, who, like Vida, has asserted her title to the character

<ji a critic, by having excelled in the art itself; the Military articles are the production of a
literary gentleman who was educated in that profession; and some of the principal Law articles

are by a member of one of the inns of court. Besides these, the editor has been favoured with single

communications from Dr. Mayor, Mr. M. Smart, and several correspondents who desire their names
to be concealed.
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T the ninth letter of the alphabet, used as
-*•

) a numeral, signifies no more than one,

and stands for so many units as it is repeated
times: thus, 1, one; II, two; III, three,

&c. and when put before a higher nume-
ral, it subtracts itself, as IV, four; IX, nine,

See. but when set after it, so many are added
to the higher numeral, as there are rs added;
thus VI is 5 + 1, or six ; VII, 5 + 2, or
seven ; VIII, 5 + 3, or eight. The antient

Romans likewise used If) for 500, CI3 for

1000, If) f) for 5000, CCI33 for 10,000,

1333 for 50,000, and CCCIQ33 for 100,

000. Farther than this, as Pliny observes,

they did not go in their notation
; but when

necessary, repeated the last number, as

CCCI333, CCCI333 for 200,000 ; CCC-
J333>CCCl33f), 0CCI333 for 300,000

;

and so on.

JACK, in mechanics, an instrument in

common use for raising heavy timber, or
very great weights of any kind, being a pow-
erful combination of teeth and pinions, and
the whole inclosed in a strong wooden stock

or frame BC, and moved by a winch or han-
d ' e IIP; the outside appearing as in Plate

Miscel. fig. 131. In fig. 132, the wheel or

rack work is shewn, being the view of the
inside when the stock is removed. Though
it is not drawn in the just proportions and
dimensions, for the rack AB must be sup-

posed at least four times as long in proportion

to the wheel Q, as the figure represents it;

and the teeth, which will be then four times

more in number, to have about three in the

inch. Now if the handle HP is seven inches

long, the circumference of this radius will be
44 inches, which is the distance or space the

power moves through in one revolution of

the handle
;
but as the pinion of the handle

has but four leaves, and the wheel Q suppose
20 teeth, or five times the number, there-

fore to make one revolution of the wheel Q,
it requires five turns of the handle, in which
case it passes through 5 times 44 or 220
inches; but the wheel having a pinion R of

three leaves, these will raise the rack three

teeth, or one inch, in the same space.

Ilence, then, the handle or power moving
220 times as fast as the weight, will raise or

balance a weight of 220 times its own energy.
Yon. If.
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And if tins is the hand of a man who can sus-

tain 50 pounds weight, he will, by the help

of this jack, be able to raise or sustain a

weight or force of 11000 pounds, or about
rive tons weight.

This machine is sometimes open behind
from the bottom almost up to the wheel Q, to

let the lower claw, which in that case is turned
up as at B, draw up any weight. When the

weight is drawn 01 pushed sufficiently high,

it is kept from going back by hanging the

end of the hook S, fixed to a staple, over
the curved part ofthe handle at h.

The Society of Arts rewarded Mr. Mo-
cock of Southwark, with a premium of 20
guineas, for his contrivance to prevent a jack
from taking a retrograde course whenever
the weight by any accidental circumstance
overbalances the power. The improved
jack only differs from those in common use

in this respect, that it has a pall or clock, and
ratchet, applied in such manner as to stop

the motion of the machine as soon as it be-

gins to run back again. As the difference

in the mechanism is very trifling, the im-

provement may be easily applied to any
common jacks already made.
Jack is also the name of a well-known

engine,in the kitchen, used for turning a spit.

Here the weight is the power applied, acting

by a set of pulleys
;
the friction of the parts,

and the weight with which the spit is charged,

are the forces to be overcome ; and a steady

uniform motion is maintained bv means of a

fly.

The common worm-jack is represented at

Plate Miscel. fig. 130. ABC is the barrel

round which the cord QR is wound; KL
the main wheel, commonly containing 60
teeth

;
N the worm-wheel of about thirty

teeth, cut obliquely
; LM the pinion, of

about 15 ;
O the worm or endless screw, con-

sisting of two spiral threads, making an angle

of sixty or seventy degrees with its axis; X
the stud, and Z the loop of the worm-spindle

;

P a heavy wheel or fly, connected w ith the .

spindle ot the endless screw to make the mo-
tion uniform ; DG the struck wheel fixed

to the axis FD
;
S,S,S, are holes in the frame,

by which it may be nailed to a board, and

thence to any wall, the end D being pe,r-

J A C

mitted to pass through it ; HI the handle
going upon the axis ET, to wind lip the
weight when it has run down. R is a box
of fixed pulleys, and V a corresponding one
of moveable pulleys carrying the weight,-

The axis ET is fixed in the barrel AC, which
axis being hollow, both it and the barrel

turn round upon the axis FD, which is fixed

to the wheel KL, when it turns in the order
BTA

; but cannot turn the contrary way, by
reason of a catch nailed to the end AB, which
lays hold of the cross-bars in the wheel LK. .

The weight by means of the cord QR, ia

consequence of its descent, carries about the
barrel AB, which by the action of the catch-

carries the wheel KL, and this moves the
pinion LM and wheel N, the latter moving
the worm O and the fly P. Also the wheel;
LM carries the axis FD with the wheel DG,
which carries the cord or chain that goes
abotit the wheel or pulley at the head of the
spit. But when the handle H gives motion,
to the axis in a contrary order to that given
by the weight, the catch is depressed ; so that
although the barrel BC moves and winds the,

cord upon it, the wheel DG continues at rest.

The time which the jack will Continue in
motion depends upon the number of pulleys,
at R and V : and as these increase or de-
crease, so must the weight which communi*,
cates the motion, in order to perform the
same work in the same time.

Jack, smoke, is an engine used for the
same purpose as the common jack

; and is so
called from its being moved by means of
the smoke, or rarefied air, ascending the,

chimney, and striking against the sails of
the horizontal wheel AB (Plate Miscel. fig,

129), which being inclined to the horizon, is

moved about the axis of the wheel, together
with the pinion C, which carries the wheels,
D and E; and E carries the chain F, which
turns the spit. The wheel AB should be
placed in the narrow part of the chimney •

where the motion of the smoke is swiftest* f

and where also the greatest part of it must
strike upon the sails. The force-of this ma- ,

chine depends upon the draught of the chim-
ney, and the strength of the fire.

Smoke-jacks are sometimes moved by
mqans of spiral flyers wiling about a vertical •
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axle ; and at other times by a vertical wheel

with sails like the float-boards of a mill ; but

the above is the more customary construc-

tion.

JACK-Flag, in a ship, that hoisted up at

the sprit-sail top-mast head.

JACKALL. See G'anis.

JACOB’S staff, a mathematical instru-

ment otherwise called cross-staff. SeeCROss.
JACOBITFS, in church history, a sect of

Christians in Syria and Mesopotamia ; so

called either from Jacob, a Syrian, who lived

in the reign of the emperor Mauricius ; or

from one Jacob, a monk, who flourished in

the year 550.

JACOBUS, an antient gold coin worth
twenty-five shillings.

JACQUINIA, a genus of the monogynia
order, in the hexantlria class of plants ;

and
in the natural method ranking with those of

which the order is doubtful. The corolla is

decemfid
; the stamina inserted into the re-

ceptacle; the berry monospermous. There
are four species, shrubs of South America.

JADE-stone, lapis nephriticus, or Jaspa-

chates, a genus of siliceous earths. It gives

lire with steel, and is semitransparent like

flint. Jt does not harden in the fire, but

melts in the focus of a barning-glass into a

transparent green glass with some bubbles.

A kind brought from the river of the Ama-
zons in America, and called circoncision

stone, melts more easily in the focus into a

brown opaque glass, far less hard than the

stone itself. The jade-stone is unctuous to

the touch; whence Mr. Kirvvan seems to

suspect, that it contains a portion of argil-

laceous earth, or rather magnesia. The spe-

cific gravity is from 2.970 to 3.389 ;
the tex-

ture granular, with a greasy look, but exceed-

ingly hard, being superior in this respect even,

to quartz itself. It is infusible in the fire,

nor can it be dissolved in acids without a

particular management
;

though M. Saus-

sure seems to have extracted iron from it.

Sometimes it is met with of a whitish milky

colour from China ; but mostlv of a deep or

pale green from America. The common
lapis nephriticus is of a grey, yellowish, or

olive colour. It has its name from a suppo-

sition of its being capable of giving ease in

nephritic pains, by being applied externally

to the loins. It may be distinguished from

all other stones by its hardness, semipeflu-

cidity, and specific gravity.

According to Hoepfner it is composed of,

47 silica

38 carbonat of magnesia

9 iron

4 alumina
• 2 carbonat of lime

100 .

JALAP,/7//«p«, in botany, a plant of the

pentandria monogynia class. See Convol-
vui.cs, and Materia Medica.
IAMBIC, in ancient poetry, a sort of

verse, so called from its consisting, either

wholly or in great part, of iambuses.

I AlvIBUS, in antient poetry, a simple foot

consisting of a short and a long syllable.

JAMES, or knights ofSt James, a military

order in Spain, tirst instituted about the year

1170, by Ferdinand II. king of Leon and

Gahcia.

JANIZARIES, an order of the Turkish

JAP
infantry, reputed the grand signior’s guards,

and the main strength of the Ottoman army.

JANSENISTS, in church-history, a sect

of the Roman catholics in France, who fol-

low the opinions of Jansenius, bishop of

Ypres, and doctor of divinity of the univer-

si ies of Louvain and Douay, nearly those of

Calvin, in relation to grace and predestination.

JAPANNING is properly the art of var-

nishing and painting ornaments on wood, in

the same manner as is done by the natives of

Japan in the East Indies.

The substances which admit of being ja-

panned are almost every kind that are dry

and rigid, or not too flexible ;
as wood, me-

tals, leather, and paper, prepared for the pur-

pose.

Wood and metals do not require any other

preparation, but to have their surfaces per-

fectly even and clean ;
but leather should be

securely strained, either on frames or on

boards ;
as its bending, or forming folds,

would otherwise crack and torce oil the coats

of varnish. Paper should be treated in the

same manner, and have a previous strong

coat of some kind of size ; but it is rarely

made the subject of japanning till it is con-

verted into papier macht?, or wrought by

other means into such form, that its original

state, particularly with respect to flexibility,

is changed.

One principal variation from the method

formerly used in japanning is, the omitting

any priming, or undercoat, on the work to

be' japanned. In the older practice, such a

priming was always used ; the use of which

was to save in the quantity of varnish, by

filling up the inequalities in the surface of

the substance to be varnished. But there is

a great inconvenience arising from the use

of it, that the Japan coats are constantly li-

able to be cracked, and peeled off, by any

violence, and will not endure near so long

as the articles which are japanned without

any such priming.

Of the nature of Japan grounds.—-When

a priming is used, the work should first he

prepared by being well smoothed with fish-

skin or glass-paper, and being made tho-

roughly clean, should- be brushed over once

or twice with hot size, diluted with two-

thirds water, if it is of the common strength.

The priming should then be laid on as even

as possible, and should be formed of a size,

of a consistency between the common kind

and glue, mixed with as much whiting as will

give it a sufficient body of colon f to hide the

surface of whatever it is laid upon, but not

more. This must he repeated till the ine-

qualities are completely tilled up, and then

the work must be cleaned off with Dutch
rushes, and polished with a wet rag.

When wood or leather is to be japanned,

and no priming is used, the best preparation

is to lav two or three coats ot coarse var-

nish, composed in the following manner.

Take of rectified spirit of wine one pint,

and of coarse seed-lac and resin each two

ounces; dissolve the seed-lac and resin in the

spirit, and then strain off the varnish.

This varn'sh, as well as all others formed

of spirit of wine, must be laid on in a warm
place ; and if it can be conveniently mana-

ged, the piece of work to be varnished should

be made warm likewise ; and for the same

rea-on, all -dampness should be avoided; for

either cold or moisture chills this kind of

7

varnish, and prevents its taking proper hold
of the substance on which it is laid.

When the work is so prepared, or by the
priming with the composition of size and
whiting above described, the proper japan
ground must be laid on, which is much the
best tormed of shell-lac varnish, and the co-
lour desired, except white, which requires a
peculiar treatment

; and if brightness is

wanted, then also other means must be pur-
sued.

The colours used with the shell-lac varnish
may be any pigments whatever, which give
the tint of the ground desired.

As metals never require to be under-coated
with whiting, they may be treated in the
same manner as wood or leather.

Method of painting Japan work.—Japan
work ought properly to be painted with co-
lours in varnish

;
though, for the greater dis-

patch, and in some very nice work in small,
tor the freer use of the pencil, the colours
are sometimes tempered in oil

; which should
previously have a fourth part of its weight
of gum animi dissolved in it; or in default
of that, gum sandarach, or guni mastich.
When the oil is thus used, it should be well
diluted with oil of turpentine, that the co-
lours may lie more evenly and thin

;
by which

means fewer of the polishing or upper coats
of varnish become necessary.

*

In some instances, water-colours are laid

on grounds of gold, in the manner of other
paintings ; and are best, when so used in

their proper appearance, without any varnish
over them; and they are also sometimes so
managed as to have the effect of embossed
work. The colours employed in this way,
for painting, are best prepared by means of
isinglass si^e, corrected by honey or sugar-
candy. The body, of which the embossed
work is raised, need not, however, he tinged
with the qxterior colour, but may be best

formed of very strong gum-water, thickened
to a proper consistence by bole armenian and
whiting in equal parts ; which being laid on
the proper figure, and repaired when dry,

may be then painted with the proper co-
lours, tempered with the isinglass size, or, in

the usual manner, with shell-lac varnish.

Manner of tarnishing japan work.—The
finishing ofjapan-work depends on the laying

on, and polishing, the outer coats of varnish

which are necessary, as well in the pieces
that have only one simple ground of colour,

as with those that are painted. This is in

general done best villi conimoq seed-lac

varnish, except in the instances, and on those

occasions, where particular methods are

deemed to be more expedient; and the

same reasons which decide as to the fit-

ness or impropriety of the varnishes, with

respect to the colours of the ground, hold
equally with regard to those of the painting.

For where brightness is the most material

point, and a tinge of yellow will injure it,

seed-lac must give way to the whiter gums

;

but where hardness and a greater tenacity

are most essential, it must be adhered to ;

and where both are so necessary, that it is

proper one should give way to the other in

a certain degree reciprocally, a mixed var-

nish must be adopted.

This mixed varnish, as we have already
observed, should be made of the picked

seed-lac. The common seed-lac varnish.
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which is the most useful preparation of the

kind hitherto invented, may be thus made.

Take of seed-lac three ounces, and put it

into water, to free it from the sticks and filth

that are frequently intermixed with it ; and

which must be done by stirring it about, and

then pouring off the water, and adding fresh

quantities, in order to repeat the operation,

till it is freed from all impurities, as is very

effectually done by this means. Dry it then,

and powder it grossly, and put it, with a pint

of rectified spirit of wine, into a bottle, of

which it will not fill above two-thirds. Shake

the mixture well together, and place the

bottle in a gentle heat, till the seed-lac ap-

pears to be dissolved ; the shaking being in

the mean time repeated as often as may be

convenient ;
and then pour off all that can

be obtained clear by this method, and strain

the remainder through a coarse cloth. The
varnish thus prepared, must be kept for use

in a bottle well stopped.

When the spirit of wine is very strong, it

will dissolve a greater proportion of the seed-

lac; but this quantity will saturate the com-
mon, which is seldom of a strength suffici-

ent to make varnishes in perfection. As the

chilling, which is the most inconvenient ac-

cident attending varnishes of this kind, is

prevented or produced more frequently,

according to the strength of the spirit ; we
shall therefore take this opportunity of shew-

ing a method by which weaker rectified

spirits may with great ease at any time be
freed from the phlegm, and rendered of the

first degree of strength.

'fake a pint of the common rectified spirit

of wine, and put it into a bottle, of which it

will not fill above three parts ; add to it half

an ounce of pearl-ashes, salt of tartar, or any
other alkaline salt, heated red-hot, and pow-
dered as well as it can be without much loss

of its heat. Shake the mixture frequently

for the space of half an hour
; before which

time, a great part of the phlegm will be sepa-

rated from the spirit, and will appear, toge-

ther with the undissolved part of the salts,

in the bottom of the bottle. Let the spirit

be poured off, or freed from the phlegm and
the salts, by means of a tritorium, or separat-

ing funnel ; and let half an ounce of the

pearl-ashes, heated and powdered as before,

be added to it, and the same treatment re-

peated. This may be done a third time, if

the quantity of phlegm separated by the ad-

dition of the pearl-ashes appears considerable.

An ounce of alum reduced to powder, and
made hot, but not burnt, must then be put

into the spirit, and suffered to remain some
hours, the bottle being frequently shaken

;

after which the spirit, being poured off from
it, will be fit for use.

The addition of the alum is necessary to

neutralize the remains of the alkaline salt,

which would otherwise greatly deprave the

spirit, with respect to varnishes and lacquer

where vegetable colours are concerned, and
muff consequently render another distilla-

tion necessary.

The manner of using the seed-lac, or white

varnish, is the same, except with regard to

the substance used in polishing : which,

where a pure white of a great clearness of

Other colours is in question, should be itself

white; whereas the browner sorts of polish-

ing-dust, as being cheaper, aud doing their

business with greater dispatch, may be used
in other cases. The pieces of work to be
varnished, should be placed near a fire, or
in a room where there is a stove, and made
perfectly dry

;
and then the varnish may be

rubbed over them by the proper brushes
made for that purpose, beginning in the mid-
dle, and passing the brusii to one end, and
then with another stroke from the middle,
pa-sing it to the other. Hut no part should
be crossed, or twice passed over, in forming
one coat, where it can be possibly avoided.
When one coat is dry, another must be laid

over it
;
and this must be continued at least

five or six times, or more, if on trial, there
is not sufficient thickness of varnish to bear
the polish, without laying bare the painting
or ground-colour underneath.
When a sufficient number of coats is thus

laid on, the work is fit to be polished; which
must be done, in common cases, by rubbing
it with a rag dipped in tripoli, or rottenstone,

finely powdered
;
but, towards the end of the

rubbing, a little oil of any kind should be
used along with the powder; and when the
work appears sufficiently bright and glossy,

it should be well rubbed with the oil alone,

to clean it from the powder, and give it a

still brighter lustre.

JARGON. See Zircon*.
JASIONE, a genus of the monogamia

order, in the syngenesia class of plants, and
in the natural method ranking under the 49th
order, campanacea?. 'l'he common calyx is

ten-leaved ; and the corolla has five regular
petals

;
the capsule beneath, two-celled.

There are four species, shrubs of the West
Indies.

JASMINUM, Jasmine, or Jessamine-
tree, a genus of the rnonogynia order, in

the diandria class of plants, and in the na-

tural method ranking under the 44th order,

sepiariae. The corolla is salver-shaped, the

berry dicoccous
; the seeds arillated, the an-

ther® within the tube. There are 17 species.

The most remarkable are: l. The officinalis,

or common white jasmine, with shrubby long
slender stalks and branches, rising upon sup-

ports 15 or 20 feet high, with numerous white
tlowersfroin the joints and ends, of a very
fragrant odour. There is a variety with
white-striped, and another with yellow-striped

leaves. 2. The fruticans, or shrubby yellow
jasmine, has shrubby, angular, trailing stalks

and branches, rising upon support eight or

ten feet high; trifoliate and simple alternate

leaves; with yellow flowers from the sides

and ends of the branches, appearing in June;
frequently producing berries of a black co-

lour. This species is remarkable for sending
up many suckers from its roots, often so

plentifully as to overspread the ground, if not

taken up annually. 3. The humilis, or dwarf
yellow jasmine, has shrubby firm stalks, and
angular branches, of low, somewhat robust

and bushy growth
;
broad, trifoliate, and pin-

nated leaves; and large yellow flowers in

July, sometimes succeeded by berries. 4. The
graudillorum, or great-flowered Catalonian
jasmine, has a shrubby, linn, upright stem,
branching out into a spreading head from
about three to six or eight feet high, with
large flowers of a blueish-red colour with-

out, and white within, appearing from July
to November. Of this there is a variety with

semidouble flowers, having two series of pe-

tals. 5. The azoricum, or azorian white jas-

mine, has shrubby, long, slender stalks and
branches, rising upon supports 15 or 20 feet

high, with pretty large flowers of a pure
white colour, coming out in loose bunches
from the ends of the branches, and appearing
most part of the summer and autumn. 6. 'l'he

odoratissimum, or most sweet-scented yel-

low Indian jasmine, has a shrubby upright
stalk branching erect, without support, six or
eight teet high, with bright yellow flowers in

bunches, from the ends of the branches

;

flowering from July till October, and emit-
ting a most fragrant odour.

i he first three species are sufficiently

hardy to thrive in this climate without any
shelter, 'l'he other three species, which are
tender, may be increased by layers or seeds,

or by grafting and budding them upon the
common white and shrubby yellow jasmine
They require shelter in a greenhouse in

winter, and therefore must always be kept in

pots to move them out and in occasionally.

JASPER. Ibis stone is an ingredient in

the composition of many mountains. It oc-
curs usually in large amorphous masses,
sometimes in rounded or angular pieces. Its

fracture is conchoidal. Specific, gravity from
2.3 to 2.7. Its colours are various. When
heated, it does not decrepitate. It is usually

divided into 4 subspecies.

1. Egyptian pebble. 'Phis variety is found
chiefly in Egypt. It usually has a spheroidal
or flat-rounded figure, and is enveloped in a
coarse rough crust. Specific gravity 2.564
to 2.6. It is chiefly distinguished by the
variety of colours which always exist m the
same specimen, in concentric stripes or layers.

These colours are diffeient browns and yel-

lows, greens, <Scc.

2. .Striped jasper. 'Phis variety is also

distinguished by concentric stripes or iaver*

of different colours : these colours are yellow,

brownish-red, and green. It is distinguished

from the last variety by its occurring in large

amorphous masses, and by the disposition of

its stripes.

3. Porcelainjasper. So called because its

fracture presents the appearance of porce-

lain. Its colours are various shades of grey,

yellow, red, brown, green, mixed together.

Found in mass, and in rounded pieces. Grea-
sy. Fracture imperfectly conchoidal: opaque:
brittle. According to Rose it is composed of

60.75 silica

27.25 alumina
3.00 magnesia
2.50 oxide of iron

3.60 potass

97.10
Found in the neighbourhood of pseudo vol-

canoes, supposed to have been altered by the
action of lire.

4.

Commonjasper. Specific gravity from
2.53 to 2.7. Its colours are different shades
of white, yellow, red, brown, and green ; often

variegated, spotted, or veined, witli several
colours.

JA'l ROPIIA, the cassada plant, a genus
of the monadelphia order, in the moncecia
class of plants, and in the natural method
ranking under the 38th order, tricocca.

There is no male dalyx; the corolla is inono-
petalous, and funnel-shaped; there are ten
stamina, one alternately longer than the other.

There is no female calyx; the corolla is pen-
tapetalous and patent ; there are three bifid
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styles; the capsule is triloeular, with one seed

in each cell. There are nine species, of

which the most remarkable are : 1. T he cur-

cas, or English physic-nut, with leaves cor-

date and angular, Ps a knotty shrub growing
about iOor 12 feet high. The extremities

of the branches are covered with leaves; and
the flowers, which are of a green herbaceous

kind, are set on in an umbel fashion round the

extremities of the branches, but especially

the main stalks. 'These are succeeded by as

many nuts, whose outward tegument is green

and husky, which being peeled off discovers

the nut, whose shell is black, and easily crack-

ed
;
this contains an almond-like kernel, di-

vided into two parts, betweed which separa-

tion lie two milk-white thin membranaceous
leaves, easily separable from each other.

These have not only a bare resemblance of

perfect leaves, but have in particular every

part, the stalk, the middle rib,' and transverse

ones, as visible as any leaf whatsoever. 2. The
gossvpifolia, cotton-leaved jatropha, or belly-

ache bush, the leaves of which are quinque-

partite, with lobes ovate and entire, and glan-

dular branchy bristles. The stem, which is

covered with a light-greyish bark, grows to

about three or four feet high, soon dividing

into several wide-extended branches. From
among these rise several small deep-red pen-

tupetalous flowers, the pistil of each being

thick-set at the top with yellow farinaceous

dust, which blows off when ripe. These
flowers are succeeded by hexagonal husky
blackish berries, which, when ripe, open by
the heat of the sun, emitting a great many
small dark-coloured seeds, which serve as

food for ground doves. 3. The multifida, or

French physic-nut, with leaves many-parted

and polished. Tire flowers of this grow in

bunches, umbel fashion, upon the extremi-

ties of each large stalk, very much resem-

bling, at their first appearance, a bunch of

red coral: these afterwards open into small

five-leaved purple flowers, and are succeeded

by nuts, which resemble those of the first

species. 4. The manihot, or bitter cassada,

has palmated leaves; the lobes lanceolate,

very entire, and polished. 5. The janipha,

or sweet cassada, lias palmated leaves, with

lobes very entire
;
the intermediate leaves

lobed with a sinus on both sides. 6. The elas-

tica, with ternate leaves, elliptic, very entire,

''hoary underneath, and longly petioled. See
figures of the two last in plate 22, which ren-

ders a more particular description unneces-

sary.

The root of bitter cassada has no fibrous

or woody filaments in the heart, and neither

boils nor roasts soft. The sweet cassada has

all the opposite qualities. The bitter, how-
ever, may be deprived of ils noxious quali-

ties (which reside in thejuice) by heat. Cas-

sada bread, therefore, is made of both the

bitter and sweet, thus: the roots are washed
and scraped clean, then grated into a tub or

trough; after this they are put into a hair

bag, and strongly pressed with a view to

squeeze out the juice, anu the meal or farina

is dried in a hot stone bason over the fire; it

is then made into cakes. It also makes ex-

cellent puddings, equal to millet. 'The scrap-

ings of fresh bitter cassada are successfully

applied to ill-disposed ulcers. Cassada roots

yield a great quantity of starch, which the

"Brasilians export in little lumps under the

name of tapioca. According to father, La-

l C H
bat, the smallest bits of manioc which have

escaped the grater, and the clods which have

not passed the sieve, are not useless. They
are dried in the stove after the flour is roast-

ed, and then pounded in a mortar to a fine

white powder, with which they make soup.

It is likewise used for making a kind of thick

coarse cassada, which is roasted till almost

burnt; of this, fermented with inclasses and
West India potatoes, they prepare a much
esteemed drink or beverage called ouycoo.
This liquor, the favourite drink of the na-

tives, is sometimes made extremely strong,

especially on any great occasion, as a feast:

with this they get intoxicated, and remem-
bering their old quarrels, massacre and mur-
der each other. Such of the inhabitants and
workmen as have not wine, drink ouycou.

It is of a red colour, strong, nourishing, re-

freshing, and easily inebriates the inhabi-

tants, who soon accustom themselves to it as

easily as beer.

The 6th species is the hevea guianensis of

Aublet, or tree- which yields the elastic rosin

called caoutchouc, or India rubber : for a par-

ticular account of which see Caoutchouc.
The figure we have given is copied from

Aublet’s tab. 335, anti not from the erroneous

plate given in the Acta Parisiana.

JAU-RAIA. See Rajanja.
JAUNDICE. See Medicine.
JAW. See Anatomy.
IBEllIS, sciatica cresses, or candy-tuft, a

genus of the siliquosa order, in the tetradyna-

mia class of plants, and in the natural method
ranking under the 39th order, siliquosa'. The
corolla is regular; thu two exterior petals

larger than the interior ones; the silicula

polyspermous, emarginat'ed. There are 14

species. The most remarkable are: 1. The
umbellata, or common candy-tuft, a well-

known annual. 2. The amara, or hitter

candy-tuft. 3. The sempervirens, commonly
called tree candy-tuft. 4. The semper-

florens, with white flowers in umbels at the

ends of the branches, appearing at all times

of the year.

IBEX, in zoology. See Capra.

IBIS. See Tantalus.

ICE. See Water, and Cold.

Tce-house, a building contrived to pre-

serve ice ior the use of a family in the sum-

mer season. It is generally sunk some feet

in the ground in a ver$’ shady situation, and
covered with thatch.

ICELAND-AGATE, a precious stone

met with in the islands of Iceland and Ascen-
sion, employed by the jewellers as an agate,

though too soft for the purpose. It is sup-

posed to be a volcanic product ;
being solid,

black, and of a glassy texture. When held

between the eye and the light, it is semitrans-

parent, and greenish, like the glass bottles

which contain much iron. In the islands

which produce it, such large pieces are met
with that they cannot be equalled in any glass-

house.

ICHNEUMON fly, the name of a genus

of flies of the hymenoptera order.
r

I he ge-

neric character is, mouth with jaws, without

tongue; antennae with more than thirty

joints ; abdomen in most species footstalked

;

piercer exserted, with a cylindric bivalve

sheath. The animals of this genus provide

for the support of their offspring in a manner
highly extraordinary, depositing their eggs in

the bodies of other living insects, and gene-

rally in those of caterpillars. These eggs ih

a few days hatch, and the young larva, which
resemble minute v bite maggots, nourish

themselves with the juices of the unfortunate

animal, which however continues to move
about and feed till near the time of its change

to a chrysalis, when the young brood of ich-

neumon-larva; creep out by perforating the

skin in various places, and each spinning it-

self up in a small oval silken case, changes
into a chrysalis, the whole number forming a

groupe on the shrivelled body of the cater-

pillar which had afforded them nourishment;

and after a certain period emerge in the state

of complete ichneumons.

It was the want of an exact knowledge of

the genus ichneumon that. proved so conside-

rable an embarrassment to the older entomo-
logists,who having seen a brood of ichneumons
proceed horn the chrysalis of a butterfly, could
not but conclude that the production ot insects

was rather a variable and uncertain operation

of nature than a regular continuation of the

same species.
r

lhe observations however of

Swammerdam, Malphigi, Roesel, and others,

have long since removed the difficulties

which formerly obscured the history of the

insect tribe. See Plate Nat. Hist. figs. 232,

233. It is said there are no less than 415
species of this insect.

ICHNOGRAPHY, in perspective, the

view of any thing cut off by a plane parallel

to the horizon, just at the base of it. Among
painters it signifies a description of images,
or of antient statues of marble and copper, of
busts and semi-busts, of paintings in fresco,

mosaic works, and antient pieces of minia-

ture.

Ichnography. See Architecture.
ICHTHYOCOLLA. See Accipenser,

and Gelatin a.

ICHTP1YOLITHUS, in natural history,

the body or parts of a fish changed into a fos-

sil substance. Four species are enumerated.
The niger is found in a black slate in the

island ot Sheppey, and various parts of Wales,
in the mountains of Switzerland, Silesia,

Germany, &c. impregnated with bitumen,
pyritaceous matter, or oxide of copper. The
fishes resemble the eel, swordfish, cod, flat

fish, perch, roach, dace, mackrel, mullet,

carp, & c. The albidus is found in various

parts of England, on mount Libanus in Pa-
lestine, in the ecclesiastical territories of Italy,

in Sw itzerland, Bavaria, &c. 'I he fishes are

rarely of the sea kind, but usually those that

inhabit the fresh water. They are seldom
found whole, but in different parts, as the
head, gill-covers, and other bones, fins, tails,

tendrils, or scales, in a grey slaty swinestone,

or impressed on shistose marble, and some-
times penetrated with bitumen.

ICHTHYOLOGY, ix®voXov ol
>
the science

of fishes, or that branch ot zoology which
treats of fishes. See Fish, and Comparative
Anatomy.
ICONOCLASTS, in church history, an

appellation given to those persons who in the

eighth century opposed image-worship, and
still given by the church ot Rome to all Chris-

tians who reject the use ofimages in religious

matters. • -

ICOSAHEDRON, in geometry, a regular

solid, consisting of 20 triangular pyramids.
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whose vertices meet in the centre of n

sphere, supposed to circumscribe it, and
therefore have their height and bases equal;
wherefore the solidity of one of those pyra-

mids multiplied by 20, the number of bases,

gives the solid content of the icosahedron.

If fig- 127, Plate Miscel. be nicely drawn
on pasteboard, cut half through, and then

folded up neatly together, it will represent

an icosahedron. Seelig. 128.

To form an icosahedron, describe upon
card paoer 20 equilateral triangles; cut it out

by the extreme edges, and cut all the other

lines halt-through ; then fold up by these

edges, and the solid will be formed. The
linear edge of the icosahedron being A, then

the surface wall be 5

A

2

\/ 3 — 8.6GO A 2

, and

the solidity .5 A'
^f --

“|— 3 \/

5

= 2.1817 A\

ICOSANDRIA, from eixo<x< “twenty,” and
arnp, “ a man or husband;” the name of the

J2tn class in Linnaeus’s sexual method, con-
siting of plants with hermaphrodite flowers,

which are furnished with 20 or more stamina,
that are inserted into the inner side of the
calyx or petals. See Botany.

IDES, idus, in the antient Roman calen-

dar, were eight days in each month, the lirst

of which fell on the 15th of March, May,
July, and October, and on the 13th day of
other months. They were reckoned back-
wards: thus they called the 14th day of
March, May, July, and October, and the
12th of the other months, the pri-die idus,

or the day before the ides
; the next preced-

ing day, they called the tertio idus; and so

on, reckoning always backwards, till they
came to the nones. This method of reckon-
ing time is still retained in the chancery of
Rome, and in the calendar of the breviary.

IDIOT', is a fool or madman from his na-
tivity. By the old common law there is a
writ de idiota inquirendo, directed to the
sheriff, to inquire by a jury whether the party
is an idiot or not; and if they find him a per-

fect idiot, the -profits of his lands and the
custody of his person belong to the king, ac-
cording to the stat. 17 Ed. IT c. y. by which
it is enacted, that the king shall have the cus-

tody of the lands of natural fools, taking the
profits of them without waste or destruction,

and shall find them necessaries, of whose fee

soever the land shall be holden. And after

the death of such idiots, he shall render it to

the right heir, so that such idiots shall not
alien, nor their heirs be disinherited. But
it seldom happens that a jury finds a man an
idiot from his nativity, but only non co epos
mentis from some particular time, which has
an operation very different in point of law

;

for in this case he comes under the denomi-
nation of a lunatic, in which respect the king
Shall not have the profits of his lands, but is

accountable for the same to the lunatic when
he comes to his right mind, or otherwise to
his executors or administrators. 1 Black. 303.
JEER, or Jeer-rope, in a ship, is a large

rope reeved through double or treble blocks,
lashed at the mast-head, and on the yard, in

order to hoist or lower the yards.

JEJUNUM. See Anatomy.
JELLY, in chemistry. If we press out the

juice of ripe blackberries, currants, and many
other fruits, and allow it to remain for some
time in a state of rest, it partly coagulates into

a tremulous soft substance, well known by the

name of jelly. If we pour off the uncoagu-

lated parts, and wash the coagulum with a

small quantity of wate’r, we obtain jelly ap-

proaching to a state of purity.

In this state it is nearly colourless, unless

tinged by the peculiar colouring matter of

the fruit; it has a pleasant taste, and a tre-

mulous consistency. It is scarcely soluble in

cold water, but very soluble in hot water;

and when the solution cools, it again coagu-

lates into the form of a jelly. When long

boiled, it loses the property of gelatinizing

by cooling, and becomes analogous to muci-

lage. This is the reason that in making cur-

rant-jelly, or any other jelly, when, the quan-

tity of sugar added is not sufficient to absorb

all the watery parts of the fruit, and conse-

quently it is necessary to concentrate the

liquid by long boiling, the mixture often loses

the property of coagulating, and the jelly, ot

course, is spoiled.

Jelly combines readily with alkalies. Nitric

acid converts it into oxalic acid, without se-

parating any azotic gas. When dried it be-

comes transparent. When distilled it affords

a great deal of pyromucous acid, a small

quantity of oil, and scarcely any ammonia.
Jelly exists in all acid fruits, as oranges,

lemons, gooseberries, See. If the juice of

these fruits is allowed to gelatinize, and then

poured upon a searce, the acid gradually fil-

tres through, and leaves the other; which
may be washed with a little cold water, and
allowed to dry. Its bulk gradually diminishes,

and it concretes into a hard transparent brittle

mass, which possesses most of the properties

of gum. Perhaps, then, jelly is merely gum
combined with vegetable acid.

Jelly , animal. See Gelatine.

JESUIT'S, or the society of Jesus, a most
famous religious order in the Romish church,

founded by Ignatius Loyola, a native of Gui-
puscoa in Spain, who in the year 1738 assem-

bled ten of his companions at Rome, princi-

pally chosen out of the university of Paris,

and made a proposal to them to form a new
order; when, after many deliberations, it was
agreed to add to the three ordinary vows of

chastity, poverty, and obedience, a fourth,

which was, to go into all countries whither

the pope should please to send them, in order

to make converts to the Romish church.

Two years after, pope Paul III. gave them a

bull, by which he approved this new order,

giving them a power to make such statutes

as they should judge convenient; on which,

Ignatius was created general of the order,

which in a short time spread over all the

countries of the world, to which Ignatius sent

his companions, while he staid at Rome,
whence he governed the whole society. The
order was abolished by pope Clement XIV.
(Ganganelli) in 1773. See Gregory’s Church
History, vol. ii.

JEsuiT’s-/;«r£. SeeCiNCHONA, and Phar-
macy.

JET. See Coal.

Jet d’eau. See Hydraulics.
JETSON, Jetsen, or Jetsam, inlaw, is

used for any thing thrown out of a ship or

vessel that is in danger of being a wreck, and
which is driven by the waves on shore.

JEWS. In England in former times, the

Jews and all their goods belonged to the chief

lord where they lived. By stat. Ed. I. the

Jews, to the number of 15,000, wrere banish-

ed out of England, and never returned till

Oliver Cromwell readmitted them.

Whenever any Jew shall present himself to

takethe oath of abjuration,in pursuance of the

10 Geo. 111. c. 10. the words, upon the true

faith of a Christian, shall be omitted out of

the said oath in administering it to such poi-

sons; and the taking the said oath by persons

professing the Jewish religion, without thy

said words, in like manner as Jews are ad-

mitted to give evidence in courts of justice,

shall be deemed a sufficient taking of it.

JGNATTA, a genus of the monogynia
order, in the pentanclria class of plants. T he
calyx is five-tootbed; the corolla is long ; the

fruit an unilocular plum, with many seeds.

T here are two species, the principal of which

is the amara, a native of India. The fruit of

this tree contains the seeds called St. Igna-

tius’s bt-ans. According to some, it is from
this plant that the Colombo root is obtained.

IGNIS Eatuus, a common meteor, chiefly

seen in dark nights about meadows, marshes,

and other moist place-, as also in burying-

grounds, and near dung-hills. It is known
among the people by the appellations, \V ill

with a wisp, and Jack with a lantern. See

Meteors.
IGNITION. See Caloric, and Che-

mistry.

IGNORAMUS, was formerly indorsed by
the grand jury on the back of a bill, for which

they did not find sufficient evidence
; but

now, since the proceedings were in English,

they indorse “ no bill,” or “ not a true bill,”

or which is the better way, “ not found.” 4
305.

IGUANA. See Lacerta.

JIB, the foremost sail of a ship, being a -

large stay-stail extended from the outer end
of the bowsprit prolonged by the jib-boom,

towards the fore-top-mast-head. See Sail.

hn-booi/i, a boom run out from tiie extre-

mity of the bowsprit, parallel to its length,

and’ serving to extend the bottom of the jib,

and the stay ot the fore-top-gallant-mast.

ILEX, the holm or hath/ tree, a genus of

the tetragynia order, in the tetrandria class

of plants, and in the natural method ranking

under the 43u order, dumosse. T he calyx is

quadridentated ; the corolla rotaceous
; there

is no style; the berry is monospermous.

T here are 16 species of this genus
;
but the

most remarkable is the aquifolium, or com-

mon holly. Of this there are a great mini- -

her of varieties with variegated leaves,

which are propagated by the nursery gar-

deners for sale. The best of these varieties

are the painted-lady holjy, British holly,

Bradley’s best holly, phyllis or cream holly,

milkmaid holly, Pritchet’s best holly, gold-

edged hedgehog holly, Chyney’s holly, glory-

of-the-west holiy, Broaderick’s holly, Par-

tridge’s holly,
' Herefordshire white boll}-.

Blind’s cream holly, Longstaff s holly, Eales’s

holly, silver-edged hedgehog holly. All these

varieties are propagated by budding or graft-

ing them upon stocks of the common green

holly.

Sheep in the winter are fed with croppings

of holly. Birds eat the berries. T he bark

fermented, and afterwards washed from the

woody fibres, makes the common birdlime.

The plant makes an impenetrable fence, and

bears dropping ;
however, it is not found in.
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all respects to answer for this purpose equally

well with the hawthorn. The wood is used

in fineering, and is sometimes stained black

to imitate ebony. Handles for knives, and
cogs for mill-wheels, are made of it. Mr
Miller says, he has seen the floor of a room
laid with compartments of holly and ma-
hogany, which had a very pretty effect.

ILIAC Passion. See Medicine.

1LLECEBRUM, a genus of the monogy-
nia order, in the pentandria class of plants,

and in the natural method ranking under
the 12th order, holoraceae. The calyx is

pentaphyllous, and cartilaginous
;
there is no

corolla; the stigma is simple; the capsule
quinquevalved, and monospermous. There
are 21 species, of which the most remarkable
are the paronychia and thecapitatum. Both
these have trailing stalks near two feet long,

which spread on the ground, furnished with
small leaves like those of knot-grass. The
heads of the flowers come out from the joints

of the stalks, having neat silvery bractete

surrounding them, which make a pretty ap-

pearance. Their flowers appear in June, and
there is generally a succession of them for at

least two months ; and when the autumn
|

proves warm, they wijl ripen their seeds in

October.

ILLIC1UM, a genus of the pentagvnia
order, in the dodecandria class of plants, and
in the natural method ranking with those of

which the order is doubtful. The calyx is

tetraphyllous, and deciduous; there are eight

petals, and eight petaloid snbulated nectaria.

There are 16 stamina with bilid anthers; the

capsules are ovate, compressed, and mono-
spermous. There are two species, via.

1. The floridanum, with red flowers, and very

odorous fruit. It is a native of China. 2. The
anisatum, a native of the woods of China and
Japan. The lirst is a very ornamental plant,

and now common in our greenhouses.

ILLUMINATING, a kind of miniature-

painting, antiently much practised for illus-

trating and adorning books. Besides the

writers of books, there were artists whose
profession was to ornament and paint manu-
scripts, who were called Illuminators: the

writers of books first finished their part, and
the illuminators embellished them with or-

namented letters and paintings. We fre-

quently find blanks left in manuscripts for the

illuminators, which were never filled up.

Some of the autient manuscripts are gilt and
burnished in a style superior to later times.

Their colours were excellent, and their skill

in preparing them must have been very
gr^at.

IMAM, a name applied by the Mahomet-
ans to him who is head of the congregation
in their mosques; and by way of eminence to

him who has the supreme authority both in

respect to spirituals and temporals.

IMBEZLE, signifies to steal, pilfer, or pur-
loin, and also to waste or diminish goods, &c.
entrusted to a person’s charge and care, lin-

bezlers of wool forfeit double damages, and
may be committed to the house of correction i

till paid ; and servants imbezling their mas-
ters’ goods to the value of 40s. arc deemed
guilty of felony without benefit of clergy.

IMBRICATED, among botanists, an ap-
pellation given to such leaves of plants, as are

placed over one another like the tiles of a

house. The term Is likewise applied to some

of the heart-shells, from their being ridged

transversely in the same manner.
IMMEMORIAL: in a legal sense, a thing

is said to be of time immemorial, or time out

of mind, that was before the reign of king
Edward II.

IMMERSION, in astronomy, is when a

star or planet is so near the sun with regard

to our observations, that we cannot see it
;

being enveloped and hid in the rays of that

luminary. It also denotes the beginning of

an eclipse of the moon, or that moment when
the moon beg'ns to be darkened, and to enter

into the shadow of the earth
;
and the same

term is also used with regard to an eclipse of

the sun, when the disk of the moon begins to

cover it. In this sense emersion stands op-

posed to immersion, and signifies the moment
wherein the moon begins to come out of the

shadow of the earth, or the sun begins to

shew tiie parts of his disk which were hid be-

fore.. Immersion is frequently applied to the

satellites of Jupiter, and especially to the

first satellite; the observation of which is of

so much use for discovering the longitude.

The immersion of that satellite is the moment
in which it appears to enter within the disk

of Jupiter, and its emersion the moment

j

when it appears to come out. The immer-
sions are observed from the time of the con-

|

junction of Jupiter with the sun, to the time
of his opposition; and the emersions from the

time of his opposition to his conjunction.

IMPALED, in heraldry: when the coats

of a man and his wife who is not an heiress

are borne in l he same escutcheon, they must
be marshalled in pale; the husband’s on the

right side, and the wife’s on the left : and this

the heralds call baron and feme, two coats

impaled. See Heraldry.
IMPARLANCE, in law, a petition in

court for a day to consider or advise what
answer the defendant shall make to the plain-

tiff’s action, and is the continuance ot the

cause till another day, or a longer time given

by the court.

An imparlance is general or special
;
gene-

ral is when it is entered in general terms,

without any special clause therein; special is

where the defendant desires a further day to

answer. And this last imparlance is of use

to plead some matters, which cannot be
pleaded after a general imparlance.

It is said that imparlance was formerly
from day (o day, but now it is from one term
to another. In case the plaintiff amends his

declaration after the same is delivered or

filed, the defendant may in course imparl to

the next term afterwards, unless the plaintiff

pays costs; but if he does, and they are ac-

cepted, the defendant may not have an im-

parlance. Likewise the not delivering a de-

claration in time is sometimes the cause of

imparlance; and when the plaintiff declares,

yet does not proceed in three terms after, in

such ease the defendant may imparl to the

next succeeding term. But there are divers

cases wherein imparlances are not to be
given : as where a person is sued by an at-

torney or any other privileged person of the

court, in an assize, one may not imparl, ex-

cept good cause be given ; nor shall there be
imparlance in action of special clausum fre-

git, &c. _IMPATIENS, the common balsam, or

noli ,me tangere, a genus of the class and or-

der syngeaesia monogamia. The calyx is

two-leaved
; corolla five-petalled, irregular,

with a cowled nectarium ; capsule superior,
five-valved. There are 12 species, all an-
nuals. The noli me tangere is indigenous to
Britain, and lias its specific name from the
capsule shooting forth its seeds to a great
distance when touched.

IMPEACHMENT, is the accusation and
prosecution ofa person in parliament, for trea-
son or other crime and misdemeanor. An im-
peachment before the lords by the commons
of Great Britain, is a presentment to the most
high and supreme court of criminal jurisdic-

tion, by the most solemn, grand inquest of
the whole kingdom. A commoner cannot
be impeached before the lords for any capital

offence, but only for high misdemeanors
; but

a peer may be impeached for any crime.
The articles of impeachment are a kind of
bill of indictment, found by the house of
commons, and afterwards tried by the lords,

w ho are in cases of misdemeanors considered
not only as their own peers, but as the peers
of the whole nation. By stat. 12 and 13 W.
c. 2. no pardon under the great seal shall be
pleadable to an impeachment by the com-
mons in parliament. 4 Black. 259.

In the case of Warren Hastings, in the year
1791, it was solemnly determined that* im-
peachments do not abate by a dissolution of
parliament.

Impeachment of waste, signifies a re-

straint iroin committing of waste upon lands
and tenements

;
and therefore he that has a

lease without impeachment of waste, has by
that a property or interest given him in the
houses and trees, and may make waste in

them without being impeached for it, that is,

without being questioned or demanded any
ivcompence for the waste done. 1 1 liep.

82.

IMPEDIMENTS in law. Persons un-
der impediments are those within age, under
coverture, non compos mentis, in prison, or
beyond seas, who, by a saving in our laws,
have time to claim and prosecute the right,

after the impediments removed, in case of
fines levied, &c.

IMPENATIVE, one of the moods of a
verb, used when we would command, entreat,
or advise.

IMPEBATOR I A, mastcrIvort, a genus of
the digynia order, in the pentandria class of
plants, and in the natural method ranking
under the 45th order, umbeliatse. The fruit

is roundish, compressed in the midfile, gib-
bous, and surrounded with a border : the
petals are inflexo-eniarginated. There is but
one species, viz. the ostruthium, a native of
the Austrian and Stythian Alps, and other
mountainous places "of Italy. The plant is

cultivated in gardens for the sake of its roots,

which are used in medicine. The root has a
flavour similar to that of angelica, and is

esteemed a good sudorific. There are in-

stances of its having cured the ague when
the bark had failed. It should be dug up in
winter, and a strong infusion made in wine
IMPERFECT, someth ng that is defec-

tive, or that wants some of the properties
found in other beings of the same kind: thu4
mosses are called imperfect plants, because
almost all the parts of fructification are w ant-
ing in them

; and for the like reason is the
appellation imperfect given to the fungi and
submarine plants. See Moss, Fungi, and
Submarine.
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Imperfect flowers, those otherwise

called stam ineous.

Imperfect numbers, such whose ali-

quot parts, taken together, do either exceed

or fall short of that whole number of which

they are parts: they are either abundant or

deficient.

IMPERSONAL verb, in grammar, a

verb to which the nominative of any certain

person cannot be prefixed ;
or, as others de-

fine it, a verb destitute of the two first and

primary persons.

IMPETUS, in mechanics, the force with

which one body impels or strikes another.

IMPLICATION, is where the law implies

something that is not declared by parties in

their deeds and agreements; and when our

law gives any thing to a man, it gives impli-

citly whatsoever is necessary for enjoying the

same. 4 Black. 200.

An implied contract is such, where the

terms of agreement are not expressly set forth

in words, but are such as reason and justice

dictate, and which therefore the law presumes

that every man undertakes to perform. Id.

An implication cannot be intended by

deed, unless there are apt words, but other-

wise iu a will. Brownl. 153.

IMPORTATION, the act of bringing

goods into a country from foreign parts. It

has generally been considered, that for any

country to carry on a profitable trade, it is

necessary that the value of the goods sent out

of it should be greater than that of the ar-

ticles imported: this, however, is a very er-

roneous axiom, unless it is understood with

great limitations. All articles of merchan-

dize, imported merely for re-exportation,

and also such as are used or worked up in

our own manufactures, are far from being

hurtful to our commerce; and may even, in

many respects, be deemed of equal profit

with our own native commodities. It is

therefore an excess of such importations

alone as are either for mere luxury or mere

necessity, or for both together, which is dis-

advantageous to the country, and not such

importations as, like many of ours, consist of

raw silk, Spanish wool,' cotton wool and

yarn, mohair, flax and hemp, oils, potasses,

dyeing stuffs, naval stores, &c. either used in

our ship-building, or worked up in our ma-

nufactures, a principal part/ of which are for

exportation: neither can our importations of

Last India goods and colonial produce, which

are chiefly designed to be afterwards export-

ed, be deemed unprofitable, but are, on the

contrary, some of the most lucrative branches

of our foreign trade.

The following statement of the total value

of tire imports of England, in the year 1354,

furnishes a curious comparison with their

present magnitude.

1831 fine cloths, at 61. per cloth,

which, with the customs, £. s. d.

come to - - 11,083 12 0

397f hundred weight of wax, at

40v. per hundred weight,

which, with the customs,

come to - - 815 7 5

1829a tons of wine, at 40v. per

ton, which, with the customs,

come to - - 3,841 19 0

Linen-cloth, mercery, grocery,

and all other wares - 22,943 6 10

On which the customs were 285 18 3

At this period, and for a long time after,

foreigners were the principal importers of

goods in this country ; and as it was thought

that many of them, after disposing of their

merchandise here, returned with the value

iu money to their own country, which was

deemed a serious injury, many laws were

made against carrying out of the realm any

gold or silver, either in coin, plate, or bullion;

and merchant strangers were compelled to

give security that they would lay out all the

money they received tor the wares they im-

ported, in English merchandize to be export-

ed. These injudicious restrictions have been

long since done away ; and excepting the

prohibition of some foreign manufactures,

the import trade of this country is probably

as free as the regulations necessary to secure

the payment of heavy duties on almost every

article of trade will admit.

Total official value of the imports of Great

Britain in the year 1800.

Port of London - £ 18,843,172 2 10

The outports - 9,514,642 11 10

England
Scotland

28,357,814 14 8

2,213,790 11 8

East Indies and China.

In 1801 £ 5,424,441

1802 5,794,906
1303 6,348,887

1804 5,214,621

1805

30,570,605 6 4

All other parts.

£ 27,371,1 15

25,647,412

21,643,577
23,986,869
24,273,451

The official value of the imports of Ireland

in the year 1805, was 5,982,194/. 19.9. 9 d.

IMPOSSIBLE roots, in algebra. To
discover how many impossible roots are con-

tained in any proposed equation, sir I. New-
ton gave this rule, in his Algebra, viz. : Con-

stitute a series of fractions, whose denomina-

tors are the series of natural numbers 1, 2, 3,

4, 5, iVc. continued to the number shewing

the index or exponent of the highest term of

the equations, and their numerators the same

series ot numbers in the contrary order; and

divide each of these fractions by that next

before it, and place the resulting quotients

over the intermediate terms of the equation ;

then under each of the intermediate terms, if

its square multiplied by the fraction over it,

be greater than the product of the terms on

each side of it, place the sign -f ; but if not,

the sign — ; and under the first and last term

place the sign -}-. Then will the equation

have as many imaginary roots as there are

changes of the underwritten signs from -f- to

—,
and from — to So for the equation

x 5 — 4.v2 -j- 4r — 6 = 0, the series of frac-

tions is A, A, A; then the second divided by

the first gives A or A, and the third divided

by the second gives also
;
hence these quo-

tients placed over the intermediate terms, the

whole will stand thus,

T T
x 3 — 4x2 + 4x — 6.

+ + — +
Now because fhe square of the second

term multiplied by its superscribe^ fraction,

is *A>x
4
,
which is 'greater than 4x4

,
the pro-

duct of the two adjacent terms, therefore the

sign -f- is set below the second term; and be-

cause the square of the third term multiplied

by its overwritten fraction, which is less

than 24a;2
, the product of the terms on each

side of it, therefore the sign — is placed un-
der that term

; also the sign -f- is set under
the first and last terms. Hence the two
changes of the underwritten signs -f-

-{

+, the one from -j- to —
,
and tire other from— to -{-, shew that the given equation has

two impossible roots.

When two or more terms are wanting to-

gether, under the place of the first ot tiie

deficient terms write the sign —, under
the second the sign -j-, under the third —

,

and so on, always varying the signs, except

that under the last of the deficient terms
must always be set the sign when the

adjacent terms on both sides of the deficient

terms have contrary signs. As in the equa-
tion,

*' + *-v
4

* * * + £ ~ o,

_j_ _j 1
— _j_

which has four imaginary roots.

The author remarks, that this rule will

sometimes fail of discovering all the impos-
sible roots of an equation, for some equations

may have more of such roots than can be
found by this rule, though this seldom hap-
pens.

Mr. Maclaurin has given a demonstration

of this rule of Newton’s, together with one
of his own, that will never fail. And the

same lias also been done by Mr. Campbell.
See Phil. Trans, vols. 34 and 35.

'Phe real and imaginary roots of equations

may be found from the method of fluxions,

applied to the doctrine of maxima and mi-
nima ; that is, to find such a value of x in an
equation, expressing the nature of a curve,

made equal to y, an abscissa which corre-

sponds to the greatest and least ordinate.

But when the equation is above three dimen-
sions, the computation is very laborious. See
Stirling’s Treatise on the Lines of the Third
Order.

IMPOSTHUME, the same with abscess.

See Surgery.
IMPRESSING men. The power of im-

pressing seamen for the sea service, by the
king’s commission, has been a matter of some
dispute, and submitted to with great reluc-

tance, though it has very learnedly been
argued by sir Michael Forster, that the prac-

tice of impressing, and granting power to

the admiralty for that purpose, is oi very an-
tient date, and has been continued by a re-

gular series of precedents to the present time,

whence he concludes it to be part of Ihe

common law. The difficulty arises hence,

that no statute has expressly declared this

power to be in the crown, though many of

them very strongly imply it. The stat. 2
R. If. c. 4. speaks of mariners being arrested

and retained for tiie king’s service, as of a
thing well known and practised without dis-

pute, and provides a remedy against the run-

ning away.

By stat 2 and 3 P. and M. c. 16, if anv
waterman who uses the river Thames, shall

hide himself during the execution of any
commission for pressing for his majesty’s ser-

vice, he is liable to heavy penalties. By stat..

5 Eiiz. c. 6. no fisherman shall be taken by
the queen’s commission to serve as a mari-

ner; but the commission shall be first brought
to two justices of the peace, inhabiting near
the sea-coast where the mariners are to be
taken, to the intent that the justices may

Total 38,970 3 6
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el .oose out arul return suc h a number of able-

bodied men as in the commission are con-

t hiled to serve her majesty. And by stat,

7 and S \Y. c. 21
. ; 2 Anne, c. 0. ;

4 and 5

Anne, c. 19.; 13 Geo II. c. 17,; especial

protections are allowed to seamen in particu-

lar circumstances, to prevent them from

being impressed. All which certainly imply

a power of impressing to reside somewhere

;

and if any where, it must, from tire spirit of

our constitution, as well as from the frequent

mention of the king’s commission, reside in

the crown alone. 1 Black. 419.

IMPRISONMENT, is the restraint of a

man’s liberty under the custody of another,

and extends not only to a gaol, but a house,

stocks, or where a man is held in the street,

or any other place ; for, in all these cases,

the party so restrained is said to be a prisoner

so long as he lias not his liberty freely to go

about his business as at other times.
' ’None shall be imprisoned but by the law-

ful judgment of his peers, or by the law of the

land. Magna Cbarta.

Imprisonment, false. To constitute the

injury of false imprisonment, two points are

necessary : the detention of the person, and

the unlawfulness of such detention. Every
confinement of the person is imprisonment,

whether it is in a common ’prison, or in a

private house, or in the stocks, or even by

forcibly detaining one in the streets. 2 Inst.

539.

By Magna Charta, no freeman shall be

taken and imprisoned, but by (lie lawful

judgment of liis equals, or by the law of the

land: and by the petition of right, 3 C. 1.

no freeman shall be imprisoned or detained

without cause shewn, to which he may make
answer according to law. And by the 16

Cb 1. c. 10. if any person is restrained of his

liberty, he may, upon application by his

counsel, have a writ of habeas corpus, to

bring him before the court of king’s bench or

common pleas, who shall determine whether

the cause of his commitment is just, and

thereupon do as to justice appertains.

For false imprisonment the law lias not

-only decreed a punishment bv fine and im-

prisonment, as a heinous public crime, but

lias also given a private reparation to the

.party by action at law, wherein lie shall

recover damages for the loss of Iris time and

liberty. 3 Black. 127.

IMPROPER fractions. See Arith-

metic, and Algebra.

IMPROPRIATION, is properly so called

when a benefice ecclesiastical is in the hands

of a layman; and appropriation wriien in the

hands of a bishop, college, or religious house,

though sometimes these terms are confound-

ed. It is said there are 3845 impropriations

in England.

IM PULSE, or Impulsive Eorce, the

same with impetus. See Mechanics.
INARCHING, in gardening. See Graft-

ing.

INCA, or Ynca, a name given by the

natives of Peru to their kings, and the princes

of the blood.

INCAPACITY, in the canon law, is of

two kinds: 1. The want of.a dispensation for

ur-e in a minor, for legitimation in a bastard,

.and the like: this renders the provision of a

benefice void in its original. 2. Crimes and

I N C •

heinous offences, which annul provisidns "at

first valid.

INCH, a well-known measure of length,

being the twelfth part of a foot, and equal to

three barleycorns in length.

INCIDENCE, in mechanics, denotes the

direction in which one body strikes on ano-

ther. See Mechanics, and Optics.

INCLINATION, is a word frequently

used by mathematicians, ’and signifies the

mutual approach, tendency, or leaning, of

two. lines or two planes towards each other,

so as-to make an angle.

Inclination of a right line to a plane, is the

acute angle which that line makes with ano-

ther right line drawn in the plane through the

point where the inclined line intersects it,

and through the point where it is also cut by
a perpendicular drawn from any point of the

inclined plane.

Inclination of the axis of the earth, is the

angle which it makes with the plane of the

ecliptic; or the angle contained between the

planes of the equator and ecliptic

Inclination of a planet, is an arch of the cir-

cle of inclination comprehended between the

ecliptic and the plane of a planet in its orbit.

See Astronomy.
The greatest inclination of Saturn, accord-

ing to Kepler, is 2° 32'; of Jupiter, 1*20 /
; of

Mars, 1° 50' 30"; of Venus, 3°22 /
; of Mer-

cury, 6° 54b According to de la Hire, the

greatest inclination of Saturn is 2° 33' 30"; of

Jupiter, 1° Iff 20"; ofMars, 1° 51'; ofVenus,
3° 25' 5"; of Mercury, 6° 52'.

Inclination of a plane, in dialling, is the

arch of a vertical circle, perpendicular both

to the plane and the horizon, and intercepted

between them. To find this, let AB (see Plate

Misc. fig. 135) be a plane inclined to the ho-

rizon HR ;
apply to the plane ABa quadrant

DCF, so that the plummet CEmav cut off

any number of degrees on the limb, as EF: then

the arch DE is the measure of tiie angle of

inclination ABI1
;

for draw BG perpendicu-

lar to HR, then because CE is parallel to

BG, the angle ECF is equal to CBG; but

DCF is equal to GBII, being both right an-

gles, therefore the angle DCF — ECF, is

equal to the angle GRH — CBG; that is,

DCE is equal ABII.
INCLINED plane, in mechanics, one

that makes an oblique angle with the horizon.

See Mechanics.
INCOMMENSURABLE, a term in geo-

metry, used where two lines, when compared
to each other, have no common measure, how
small soever, that will exactly measure them
both. And in general, two quantities are

said to be incommensurable, when no third

quantity can be found that is an aliquot part

of both.

Such are the diagonal and side of a square;

for though each of those
.
lines has infinite

aliquot parts, as the half, the third, &c. yet

not any part of the one, be it ever so little,

can possibly measure the other, as is demon-
strated by Euclid.

Incommensurable numbers, are such

as have no common divisor that will divide

them both equally.

INCORRUPTlBILES, or Incorrupti-
col.e, in church history, heretics which had

thejr original at Alexandria, in the time of

the emperor Justinian. Their distinguishing

tenet was, that the body of Jesus Christ was

incorruptible from his conception, by which

'they meant that after and from the time hr.

was formed in the womb of his holy mother,
he w as not susceptible of any change or alter-

ation, not even of any natural and innocent

passions, as hunger, thirst, &c. so that he ate

without any occasion before his death, as

well as after his resurrection.

INCUBUS, or Night-mare. See Me-
dicine.

INCUMBENT, a clerk or minister who
is resident on his benefice: he is called in-

cumbent, because he does, or at least ought,

to bend his w hole study to discharge the cure

of his church.

INCURVATION of the rat/s of light,

their bending out of a rectilinear or straight

course, occasioned by refraction.

INDEMNITY, in law, the saving harm-

less; or, a writing to secure one from all da-

mage and danger that may ensue from any
act. An indemnity in regard to estates is

called a warranty.

INDENTED, in heraldry, is when the

outline of an ordinary is notched like the

teeth of a saw.

Indented line, in fortification, the same
with* what the French engineers call redent ;

being a trench and parapet running out and,

in, like the teeth of a saw, and much used

in irregular fortification.

INDENTURE, is a writing containing a

conveyance between two or more, indented

or cut unevenly, or in and out, on the top

or side, answerable to another writing that

likewise comprehends the same words. For-

merly when deeds were more concise than at

present, it was usual to write both parts on

the same piece of parchment, with some
words or letters written between them,

through which the parchment v.-as cut, either

in a straight or indented line, in such a man-
ner as to leave half the word on one part, and
half on the other: and this custom is still pre-

served in making out the indentures of a line..

But at last, indenting only has come into

use without cutting through any letters at all
;

and it seems at present to serve for little

other purpose than to give name to the spe-

cies of the deed. 2 Black. 294.

INDEPENDENTS, a sect of protestants

in England and Holland, so called from their

independency, on other churches, and their x

maintaining that each ettureh or congregation

has sufficient power to act and perform every

thing relating to religious government within

itself, and is no way subject or accountable to

other churches or their deputies.

The present independents ditfer from the

presbyterians only in their church govern-

ment, in being generally more attached to

the doctrines distinguished by the term ortho-

doxy,such as original sin,election, reprobation,

&c. and in administering the Lord’s supper

at the close of the afternoon’s service. '1 he

several sects of baptists are all independents

with respect to church-government; and,

like them, administer the" Lord’s supper in

the evening, whereas the presbyterians admi-

nister it after the forenoon’s service.

INDETERMINATE problem, in alge-

bra, one which is capable ot an indefinite

number of solutions.

INDEX, in arithmetic and algebra, shews

to what power any quantity is involved, and

is otherwise called exponent.

Index of a logarithm, that which shews

ofhow many places the absolute number be’-
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TfWgiiig to a logarithm consists, and of what
nature it is, whether an integer or frac-

tion. Thus, in this logarithm 2.523421, the
number 2 standing on the left hand of the
point is called the index; because it shews
that the absolute number, answering to the
above logarithm, consists of three places : for

the number is always one more than the in-

dex. If the absolute number is a fraction,

then the index of the logarithm has a nega-

tive sign marked thus 2.523421.
Index of a globe, the little style or gno-

mon, which being fixed on the* pole of the
globe, and turning round with it, points out
the hours upon the hour-cil'cle. See Globe.
INDIAN berry, in commerce. See. See

Coculus.
INDICATIVE, in grammar, the first

mood or manner of conjugating a verb, by
which we simply affirm, deny, or ask some-
thing; as, amant, they love; non amant,
they do not love

;
amantne, do they love?

IN DICTION, in chronology, a cycle of

15 years. The Roman or papal indiction,

which is that used in the pope’s, bulls, begins
•on the 1st. of January; anu by it the popes
have dated their acts ever since Charlemagne
made them sovereigns. But besides this,

there are other two kinds of indiction men-
tioned by authors, viz. that of Constanti-
nople, beginning on the 1st of September;
and the imperial or Caesarian indiction, which
commenced on the 14th of September. See
Cycle.
Indiction is also used for the convoking

.an ecclesiastical council or assembly.

INDICTMENT, is a written accusation
of one or more persons of a crime or misde-
meanor, preferred to, and presented on oath
by, a grand jury. 4 Black. 302.
An indictment may be found on the oath

of one witness only, unless it is for high trea-
son, which requires two witnesses

; and un-
k ssdn any instance it is otherwise specially
directed by acts of parliament. 2 Haw.
The sheriff of every county is bound to re-

turn to every session of the peace, and every
commission of oyer and terminer, and of
general gaol -delivery, 24 good and lawful
men, of the county, some out of every hun-
dred, to enquire, present, do, and execute,
all those things whjtjfc.bn the part of our lord
the king, shall then and there be commanded
therein. As many as appear upon this pan-
nel are sworn of the grand jury, to the
amount of twelve at the least, and not more
than twenty-three, that twelve may be a ma-
jority. This grand jury is previously in-

structed in the articles of their enquiry, by a
charge from the judge on the bench. They
then withdraw from court to sit and receive
indictments, which are preferred to them in

-the name of the king, but at the suit of any
private prosecutor; and they are only to
hear evidence on behalf of the prosecution-:
for the finding an indictment is only in the
nature of an enquiry or accusation, which is

afterwards to be tried and determined; and
the grand jury are only to enquire upon their

oaths whether there is sufficient cause.to call

upon the party to answer it.

It seems generally agreed, that the grand
•jury may not find part of an indictment true
and part false; but must either find a true
Till or ignoramus for the whole; and if they
hake upon them to find it specially or eondi-
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tionally, or to be true for part only and not
for the rest, the whole is void, and the party
cannot be tried upon it, but ought to be in-

dicted anew. 2 Haw. 210.
All capital crimes whatever, and all kinds

of inferior crimes which are of a public na-
ture, as misprisions, contempts, disturbances
ot the peace, oppressions, and all other mis-
demeanors whatever of a public evil ex-
ample against the common law, may be in-

dicted, but no injuries of a private* nature,
unless they in some degree concern the king,

j

And generally where a statute prohibits a
matter of public grievance to the liberties and
security ot a subject, or commands a matter
of public convenience, as the repairing of the
common streets of the town, kc. every dis-

obedience of such statute is punishable, not
only at the suit of the party grieved, but also
by way of indictment, for contempt of the
statute, unless such method of proceeding
shall manifestly appear to be excluded by it.

;A et it the party offending has been fined in
;

an action brought by the party (as it is said '

he may in every action for doing a thing pro-
!

hibited by statute), such fine is a good b.ir to i

the indictment, because by the fine the end
'

of the statute is satisfied
; otherwise he would

be liable to a second line for the same of-
fence. 2 Inst. 55.

It several offenders commit the same of-
fence, though in law they are several offences
in relation to the several offenders, yet they
may be joined in one indictment; as if seve-
ral commit a robbery, or burglary, or mur-
der. 2H.H. 173.

S 3

No indictment for high treason, or mis-
prision thereof (except indictments for coun-
terfeiting the king’s coin, seal, sign, or signet),
nor any process or return thereupon, shall be
quashed tor mis-reciting, mis-spelling, false
or improper Latin, unless exception concern-
ing the same is taken and made in the respect-
ive court where the trial shall be, by the pri-
soner or his counsel assigned, before any evi-
dence given in open court on such indictment

;

nor shall any such mis-reciting, mis-spelling,
false or improper Latin, after conyiction on
such indictment, be any cause or stay, or
arrest ot judgment; but nevertheless, any
judgment on such indictment shall he liable
to be reversed on writ of error as formerly.
An indictment accusing a man in general

terms, without ascertaining the particular fact
laid to his charge, is insufficient

;
for no one

can know what defence to make to a charge
which is uncertain, nor can plead it in bar or
abatement of a subsequent prosecution

; nei-
ther can it appear that the facts given in evi-
dence against a defendant on such a general
accusation, are the same of which the in-

1

dictors have accused him
; nor can it judi-

cially appear to the court what punishment
is proper for an offence so loosely expressed.
2 Haw. 266.

It is therefore best to lay all the facts in (he
i

indictment as near to the truth as possible;!
and not to say, in an indictment for a small i

assault (for instance) wherein the person as-
j

saulted received little or no bodily hurt, that
such a one, with swords, staves, and pistols,
beat, bruised, and wounded him, so that his
life.was greatly despaired ol

; not to say in an
indictment for a highway being obstructed,

!

that the king’s subjects cannot go thereon i

without manifest danger of their lives, and
the like: which kind of words not being ne-

cessary, may stagger an honest man upon
his oath to rind the fact as so laid.

No indictment can be good without ex-
pressly shewing some place wherein the of-
fence was committed, which must appear to
have been within jurisdiction of the court
2 Haw. 236.

there are several emphatical words
which the kuv has appropriated for the de-
scription of an offence, which no circumlocu-
tion will supply

; as feloniously, in the in-
dictment of any felony

; burglarious!}/, in tin
indictment of burglary, and the like. 2 11. II,
184.

An indictment on the black act for shooting
at any person must charge that the offence
was done wilfully and maliciously.

By 10 and W. c. 23, it is enacted, that no
clerk ol assize, clerk of the peace, or other
person, shall take any money of any person
bound over to give evidence against a traitor
or felon for the discharge of his recognizance
nor take more than 2s. for drawing any bill
ol' indictment against any such felon, on* pain
of 5/. to the party grieved, with full costs.
And if he shall draw a defective bill, he shall
draw a new one gratis on the like penalty.

With respect to drawing indictments for
other misdemeanors, not being treason or
felony, no fee is limited by the statute

; the.
same, therefore, depends on the custom and
antient usage.

Every person charged with any felony or
other crime, who shall on his trial be acquit-
ted, or against whom no indictment shall .be
found by the grand jury, or who shall be dis-
charged by proclamation for want of prose-
cution, shall be immediately set at large in
open court, without payment of any fee to
the sheriff or gaoler; but in lieu thereof, the
treasurer, on a certificate signed by one of
the judges or justices before whom such pri-
soner shall have been discharged, shall pay-
out of the general rate of the county or dis-
trict, such sum as has been usually paid, not
exceeding 135. 4d.

But an action cannot be brought by the
person acquitted against the prosecutor of the
indictment, without obtaining a copy of the
record of his indictment and acquittal"; which
in prosecutions for felony it is not usual to
grant, if there is the least probable cause to
found such prosecution upon. For it would
be a very great discouragement to the public-
justice of the kingdom, if prosecutors v/bo
had a tolerable ground of suspicion were
liable to be sued at law whenever their in-
dictments miscarried. But an action on the
case for a malicious prosecution may be
founded on such an indictment whereon no
acquittal can be, as if it is rejected by tin*
grand jury, or is coram non judice, orjs in-
sufficiently drawn

; for it is not the danger of
the plaintiff, but the scandal, vexation, and
expence, upon which this action is founded.
However, any probable cause for preferrin r it

is sufficient to justify the defendant, provided
it does not appear that the prosecution was
malicious. 3 Black. 126.

INDIGOFERA, the indigo plant, a ge-
nus of the decandria order, in the diadelohia
class of plants, and in the natural method
ranking under the 32d orcW, papilionaceje
The calyx is patent; the carina of the co-
rolla furnished with a subulated patulous
spur on each side; the legumeu is linear.
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There are 35 species, the most remarkable

of which is the tinctoria, a native of the warm
parts of Asia, Africa, and America. This

plant requires a rich soil, well filled, and not

too dry. The seed of it, which, as to figure

and colour, resembles gunpowder, is sown in

little furrows that are about the breadth of

the hoe, two or three inches deep, at a foot

distance from each other, and in as straight a

line as possible. Continual attention is re-

quired to pluck up the weeds, which would

soon choke the plant. Though it may be

sown in all seasons, the spring is commonly
preferred. Moisture causes this plant to

shoot above the surface in three or four days.

It is ripe at the end of two months. When
it begins to ilower, it is cut with priming-

knives ;
and cut again at the end of every

six weeks,' if the weather is a little rainy. It

lasts about two years, after which term it de-

generates: it is then plucked up, and planted

afresh. As this plant soon exhausts the soil,

because it does not absorb a sufficient quan-

tity of air and dew to moisten the earth, it is

of advantage to the planter to have a vast

space which may remain covered with trees,

till it becomes necessary to fell them in order

to make room for the indigo.

The valuable dye-stuff called indigo bears

some faint resemblance to starch; but its

properties are sufficiently peculiar to distin-

guish it from all other substances, and its im-

portance entitles it to a distinguished place

among vegetable principles. It is commonly

procured by the following process

:

When the plant has been cut down, it is

placed in strata in a large wooden vessel, and

covered with water. In this situation it can-

not remain long in these warm climates with-

out undergoing some change. Putrefaction,

accordingly, very soon commences, or rather

a kind of fermentation, which goes on best at

the temperature of 80°. The water soon be-

comes opaque, and assumes a green colour
;

a smell resembling that of volatile alkali is

exhaled, and bubbles of carbonic acid are

emitted. When the fermentation has conti-

nued long enough, which is judged of by the

paleness of the" leaves, and which requires

from six to twenty-four hours according to

the temperature of the air and the state of the

plant, the liquid is decanted off the plants

mto large flat vessels, where it is constantly

agitated till blue floculi begin to make their

appearance ;
water is now poured in, which

causes the blue flakes to precipitate. The

yellow liquid is decanted off, and the blue

sediment poured into linen bags. When
the water has drained from it sufficiently, it

is formed mto small lumps, and diitd in die

shade. In that state it is imported into Eu-

rope, and sold under the name of indigo.

The leaves of the indigofera yield a green

infusion to hot water, and a green powder

may be precipitated from it; but unless a

fermentation has taken place, neither the

colour nor properties of it have any resem-

blance to indigo.

Indigo may be obtained from the merium

tinctorium, and the isatis tinctoriu or woad

,

a plant commonly enough cultivated in Bri-

tain, and even found wild in England When

arrived at maturity, this plant is cut down,

washed, dried hastily in the sun, ground in a

mill placed in heaps, and allowed to ferment

for a fortnight. It is then well mixed, and

made up into balls, which are piled' upon

INDIGO.

each other, and exposed to the wind and sun.

In this state they become hot, and exhale a

putrid ammoniacal smell.
r

l he fermentation

is promoted, if necessary, by sprinkling the

balls with water. W hen it lias continued for

a sufficient time, the woad is allowed to fall

to a coarse powder; in which slate it is sold

as a dye-stuff By treating woad nearly in

the same manner with the indigofera, indigo

has been obtained from it by different che-

mists.

Indigo is a fine light friable substance, ot a

deep-blue colour. Its texture is very com-

pact, and the shade of its surface varies ac-

cording to the manner in which it has been

prepared. The principal tints are copper,

violet, and blue; the lightest indigo is the

best : but it is always more or less mixed with

foreign substances, partly owing, doubtless,

to the carelessness of the preparation, and

partly to the bodies which the plant contain-

ing indigo yields to water. From the analy-

sis of Bergman, to whom we are indebted tor

one of the most complete treatises on the

properties of indigo which has yet appeared,

the purest indigo which he could procure,

was composed of the following constituents:

47 pure indigo

12 gum
6 resin

22 earth

13 oxide of iron

100 .

The earth consisted of,

10.2 barytes

10.0 lime

1.8 silica

22.0

But in all probability the earth differs in

different specimens ;
for Proust found mag-

nesia in considerable quantity in the speci-

mens which he examined. The forty-seven

parts of blue pigment are alone entitled to

the name of indigo ;
and to them therefore

we shall confine our attention.

Indigo is a soft powder, of a deep blue,

without either taste or smell. It undergoes

no change, though kept exposed to the air.

Water cloes not dissolve any part of it, nor

produce any change upon it. Bergman,

however, found that indigo, when kept long

under water, underwent a kind ot putrefac-

tion, or at least exhaled a fetid odour. When
heat is applied to indigo, it emits a bluish

red smoke, and at last burns away with a

very faint white flame, leaving behind it the

earthy parts in the state of ashes.

Neither oxygen nor the simple combus-

tibles have any effect upon indigo, except it

is in a state of solution; and the same _e-

mark applies to the metallic bodies.

The fixed alkaline solutions have no action

on indigo, except it is newly precipitated

from a state of solution. In that case they

dissolve it with facility. The solution has at

first a green colour, which gradually disap-

pears, and the natural colour of the indigo

cannot be again restored. Hence we see

that the alkalies when concentrated decom-

pose indigo. Pure liquid ammonia acts in

the -same way. Even carbonat of ammo-
nia dissolves precipitated indigo, and destroys

its colour; but the fixed alkaline carbonats

have no such effect.

Lime-water has scarcely any effect upon

indigo in its usual state ;
but it readily dis-

solves precipitated indigo. 1 do solution is at

first green, but becomes gradually yellow.

When the solution is exposed to the air, a

slight green colour returns, as happens to the

solution of indigo in ammonia ,
but it soon

disappears. The effect of.the other alkaline

earths upon indigo has not hitherto been

tried ;
but it cannot be doubted that they

would act nearly as lime-water, but \\ ith more

enere v. I he other eaitns seem to have but

little action on indigo in any state.

The action of the a ids upon indigo has

been examined with most attention, and it

certainly exhibits the most important pheno-

When diluted sulphuric acid is digested

over indigo, it produces no effect, except

that of dissolving the impurities; but con-

centrated sulphuric acid dissolves it readily.

One part of indigo, when mixed with eight

parts of sulphuric acid, evolves heat, and is

dissolved in about 24 horns. Atcoiding to

Haussman, some sulphurous acid and hy-

drogen gas are evolved during the solution.

If so, we are to ascribe them to the mucilage

and resin, which are doubtless destroyed by

the action ot the concentrated acid. 1 lie

solution of indigo is well known in this coun-

try by the name of liquid blue. Bancroft

calls It sulphat of indigo. While concentrat-

ed it is opaque and black ;
but when diluted

it assumes a tine deep-blue colour ; and its

intensity7 is .such, that a single cuop of the

concentrated sulphat is sufficient to give a

blue colour to many pounds of water. Beig-

man ascertained the effect of different re-

agents on this solution with great precision.

Ilis experiments threw light, not .only on fhe

properties of indigo, but upon the phenome-

na that take place when it is used as a dye-

stuff. The following is the sum ot these ex-

periments :
. , „ ,

Dropt into sulphurous acid. Colour at

first blue, then green, and very speedily de-

stroyed.—In wc<ik. tartaiic acid. Becomes

gradually green, and in 1 44 hours had as-

sumed a very pale yellow colour. Colour

not restored by alkalies.—In vinegar. Be-

comes green, and in four weeks the colour

disappeared. In weak potass. Becomes

green, and then colourless. 1 Tn weak cai-

bonat of potass. T he same changes, but more

slowly. If the solution is very weak, the co-

lour of the indigo is not destioyed. In am-

monia and its carbonat.
__

Colour becomes

green, and then disappears. In a weak so-

lution of sulphat of soda. Colour after some

weeks becomesgreen. In tartrat of potass.

Became green, and then colourless. In a

solution ot sugar. Became green, and at last

yellowish.- In sulphat of iron. Colour be-

came green, and in three weeks disappeared.

—In the sulphurets. Colour destroyed in a

few hours.— Realgar, white oxide ot arsenic,

and orpiment, produced no change. Black

oxide of manganese destroyed the colour

completely7
. In the infusion ot madder.

Colour became green, and at last yellow.—

In the infusion ot woad, the same changes,

but more speedily.
. . .

From these experiments it is obvious tiiat

all those substances which have aveiyT strong

affinity for oxygen give a green colour to in-

digo, and at last destroy it. Hence it is ex-

tremely probable that indigo becomes gieen



I N D I N D I N F u
By giving out oxygen. Of course it owes its

bine colour to that principle. This theory

was first suggested by Mr. Haussman, and
still farther confirmed by Berthollet. Now
it is only when green that it is in a state en-

able of being held in solution by lime, al-

alies, &c. in which state it is applied as a

dye to cloth. The cloth when dipt into the

vat containing it thus dissolved, combines
with it, and the blue colour is restored by ex-

posure to the atmosphere. It may be re-

stored equally by plunging the cloth into

oxy-nmriatic acid. Hence the restoration

cannot but be ascribed to oxygen. Hence,
then, the reason that sulphurous acid, the ve-

getable acids, sulphat of iron, give sulphat of

indigo a green colour.

From these experiments we see also that

the colour of indigo is destroyed by the addi-

tion of those substances which part with oxy-
gen very readily, as the black oxide of man-
ganese. In that case the indigo is destroyed,

for its colour cannot be again restored.

Nitric acid attacks indigo with great vio-

lence, the evolution of abundance of heat,

and nitrous gas. When of the specific gra-

vity 1.52, it even sets fire to indigo. When
the acid is diluted the indigo becomes brown,
and crystals make their appearance, doubt-
less consisting of oxalic acid. What remains
behind is a brown viscid substance of a very
bitter taste, probably analogous to the yellow
bitter principle of Welter.

Muriatic acid does not act upon indigo in

its common state, but it readily dissolves in-

digo precipitated from the sulphat, and forms
a blue coloured solution. The same pheno-
mena are exhibited by the phosphoric, acetic,

tartaric acids, and probably l-.y all, except the

acid supporters.

Oxymuriatic acid destroys the colour of

incHgo as readily as nitric acid, and obviously
for the same reason.

Indigo is not acted upon by alcohol, ether,

nor oils. The two first solvents, indeed, ac-

quire a yellow colour when digested on com-
mon indigo by dissolving its resin.

When indigo is mixed up with bran, woad,
and other similar substances, which readily

undergo fermentation, it assumes a green co-

lour during the fermentation, and is then ea-

sily dissolved by lime or potass. It is by this

process that it is usually rendered proper for

dyeing.

When indigo is distilled, it yields products
different from any other vegetable substance,

if the accuracy of Bergman, who alone has
made the experiment, is to be trusted. He
distilled 576 grains in a small retort connect-
ed with a pneumatic apparatus. He obtained
the following products

:

19 grains carbonic acid gas

173 of a yellow acid liquid, contain-

ing ammonia
53 oil

331 charcoal

#76.

INDIVISIBLES, in geometry, the ele-

ments or principles into which any body or
figure may be ultimately resolved; which' ele-

ments are supposed infinitely small: thus a
line may be said to consist of points, a sur-

face of parallel lines', and a solid of parallel

and similar surfaces
;
and then, because each

of these elements is supposed indivisible, if

in any figure a line be drawn through the ele-

ments perpendicularly, the number of points

in that line will be the same as the number
of the elements

;
whence we may see that a

parallelogram, prism, or cylinder, is resolva-

ble into elements or indivisibles, all equal to

each other, parallel and like to the base
; a

triangle into lines parallel to the base, but de-

creasing in arithmetical proportion
;
and so

are the circles which constitute the parabolic

conoid, and those which constitute the plane

of a circle, or surface of an isosceles cone.

A cylinder may be resolved into cylindri-

cal curve surfaces, having all the same height,

and continually decreasing inwards, as the
circles of the base do on which they insist.

The method of indivisibles is only the an-

t(ent method of exhaustions, a little disguised

and contracted. It is found of great use in

shortening mathematical demonstrations, of

which take the following instance in the fa-

mous proposition of Archimedes, viz. that a

sphere is two-thirds of a cylinder circum-

scribing it.

Suppose a cylinder, a hemisphere, and an
inverted cone (Plate Miscel. fig. 133) to have
the same base and altitude, and to be cut by
infinite planes all parallel to the base, ofwhich
dg is one. It is plain the square of dh will be
every where equal to the square of kc (the ra-

dius of the sphere) ;
and consequently, since

circles are to one another as the squares of the

radii, all the circles of the hemisphere will be
equal to all those of the cylinder, deducting
thence all those of the cone : wherefore the

cylinder, deducting the cone, is equal to the

hemisphere
;
but it is known that the cone is

one-third of the cylinder, and consequently

the sphere must be two-thirds of it.

INDORSEMENT, in law, any thing

written on the back of a deed, as a receipt for

money received. See Bills of Exchange.
INDUCEMENT, in law, what is alledg-

ed as a motive or incitement to a thing, and
is used specially in many cases ;

as, there is

an inducement in actions, to a traverse in

pleadings, a fact or offence committed, &c.

Inducements to actions need not have so

much certainty as in other cases : a general

indebitatus is not sufficient where it is the

ground of the action ;
but where it is the in-

ducement to the action, as in consideration

of forbearing a debt till such a day (for that

the parties are agreed upon the debt), this

being but a collateral promise, is good with-

out shewing how due. 2 Mod. 70. An in-

ducement to a traverse must be such matter
as is good and justifiable in law. There is an
inducement to a justification when what is

all edged against it is not the substance of the

plea. Moor. 847.

INDUCTION, in law, is the giving a clerk

instituted to a benefice the actual possession

of the temporalities thereof, in the nature of

livery of seisin. It is performed by a man-
date from the bishop to the archdeacon, who
commonly issues out a precept to some other

clergyman to perform it for them
; which

being done, the clergyman who inducts him
indorses a certificate of his induction on the

archdeacon's mandate, and they who were
present testify the same under their hands,

and by this the person inducted is in full and
complete possession of all the temporalities of

his church.

INDULT, in the church of Rome, the
R 2

power of presenting to benefices granted to
certain persons by the pope. Of this kind is

the indult of kings and sovereign princes, in
the Romish communion, and that of the par-
liament of Paris granted by several popes.
By the concordat for the abolition of the
pragmatic sanction, made between Francis I.

and Leo X. in 1516, the French king had the
power of nominating to bishoprics, and other
consistorial benefices,, within his realm. At
the same time, by a particular bull, the pope
granted him the privilege of nominating to
the churches of Brittany and Provence.

INERTIA of matter, in philosophy, is

defined by sir Isaac Newton to be a passive
principle by which bodies persist in their mo-
tion or rest, receive motion in proportion to

the force impressing it, and resist as much as

they are resisted, it is also defined by the
same author to be a power implanted in alt

matter, whereby it resists any change endea-
voured to be made in its state. See Me-
chanics.

INFAMY, which extends to forgery, per-
jury, gross cheats, &c.. disables a man to be
a witness or a juror

;
but a pardon of crimes

restores a person’s credit to make him a good
evidence. 2 Haw. 432.

INFANCY, management and diseases of.

We have been induced to treat of those dis-

orders which are peculiar to infancy sepa-
rately from other affections, partly by the

difference of character which such ailments
assume from those of the adult periods of
life, and partly by the opportunity the sub-
ject will ali’ord of introducing some prelimi-

nary observations on the management ot in-

fants
;
observations which we shall endeavour

to make familiar and intelligible to the heads
of families, or those engaged in conducting
the hitman frame through its more tender and
dependant states of existence.

It would be altogether superfluous to urge
the importance of this subject. It has been
calculated that more than a fourth part of the
human race die in the first year after birth ;

and we have nearly the same evidence that
this remarkable mortality originates not ia

the unchangeable dispositions of nature, but
principally from erroneous and perverted ma-
nagement !

in the first division of this article we pro-
pose, therefore, to suggest a few hints re-

specting infantile diet
; the regulation of tem-

perature, or external heat
;
clothing

;
air, and

exercise.

PART I.

Sect. I.—Diet of infants.

In the proper nourishment of children we
are faithfully instructed by the almost unerr-
ing counsels of nature. Where mothers are
capable of suckling their offspring, this

ought, in no instance, to be omitted : it is,

indeed, equally a cause of astonishment and
regret that such an obvious and important
principle could at any time be neglected or
questioned. “ See the infant (says a modern
writer, while addressing himself to mothers)
nourished by your fluids, and brought to a
certain degree of perfection while yet in the
womb. See him separated from it, and then
see his nourishment flowing in another chan-
nel. See the secretion and preparation of the
milk, the increasing size of the breast, and
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the -formation of the nipples. Behold the

economy of the infant himself; see him in-

stinctively taught to search for the breast, and
to suck the breast; to draw his nourishment

from a new source, yet still from your body,

and from your fluids. Did you see this con-

nection lufliciently, you would neither give

him over to the suckling of another woman,
nor would you feed him with any other sub-

stance than your own milk.” Dr. Iierdman
on Infancy.

Dr. Buchan gives it as his opinion, that not

one in a hundred of those children survives

who are abandoned by their mothers, and
committed to the charge of foster-parents in

the earliest stages of life ;
and although we

may deem this statement in some measure
exaggerated, the reflection of its approach
to truth ought to be a sufficient incitement

for the appointed and professed guardians of

the health and we 1-being of society to enter

a severe and unbiassed protest against the

custom to which we now refer.

For the first two or three months the nutri-

ment of the infant ought to be received en-

tirely from the breast of its mother. During
the whole of this time its wants ‘are almost

confined to nourishment and sleep. It is,

however, to be confessed that there are some,
although bu.t comparatively few, instances of

inability on the part of the parent to furnish

milk in due quantity or suitable quality to the

requisitions of her offspring. “ To the puny
progeny of a puny consumptively-disposed'

mother I would forbid (says Dr. Bedddes)

the mother's breast.” Now, although we
are inclined to suppose that the author just

quoted has admitted too much in favour of

what is termed rearing by hand (for capa-

city of bearing is commonly connected with

a capacity of nursing children), yet, where
circumstances necessarily deprive the child

of its regular and more salutary nutriment,

it becomes a question of moment, What is to

be substituted in its place? Not by any
means what the generality of hired attendants

direct. As soon as an infant by its cries de-

notes hunger, the nurse has, for the most
part, instant recourse to a mixture of bread

and water (pap), which is perhaps spiced, or

qualified with a little brandy. To attempt the

union of oil and water would be scarcely less

incongruous : it is not hazarding any thing to

assert, that the major part of infantile ail-

ments are to be attributed to the heterogene-

ous compounds that are early given to chil-

dren ; and the spicy or spirituous ingredients

which are added, in order to force an artifi-

cial digestion. The necessity of the latter

bears decided evidence against the propriety

of the former. In no period of life, during

health, ought food to be of such a quality as

to require the assistance of condiments or

spirits ;
which last are especially injurious to

the assimilating organs of a new-born infant.

About half a tea-cupful of cow’s milk,

gently warmed, is the only food that ought

to be given to a child at its birth, after which

it will frequently sleep for ten hours ;
a sym-

ptom which, although.often alarming to the

obtrusive ignorance of nurses, is to be re-

garded as a demonstration of the proper na-

ture ofthe food that has been given, and an

indication of future health.

To this plan it is sometimes necessary to

have recourse, even when it is the intention

of the mother to suckle her child, as women
who have had many children frequently have

no proper secretion of milk until after the

second or third day from delivery.

Before quitting this part of the subject it

is proper to observe, that the custom of im-

mediately pouring down 'purgatives, as if to

prove to the little stranger that it has arrived

in a world of physic and or evils, is, although

very generally adopted, highly injudicious.

The bowels do not, in general, require to be

thus artificially cleansed.

With respect to the quantity and times of
j

administering food, mothers and nurses are

accustomed to err. Nothing can be more -

improper than to suckle or teed an infant two !

or three times in the course ot an hour. A
;

child judiciously regulated does not demahd
nourishment, even during the first months,

J

more than once in three or tour hours; as it
j

advances it requires feeding even less fre- !

quently, and less sleep during the day.

It has already been stated that, with the
|

exceptions pointed out, the mother’s breast
j

ought, at least during the first two or three
j

months, to be live sole repository and entire

source of infantile nutriment. If the child is.

brought up by hand, cow’s milk gently

wanned is all the food that will be necessary

for the first four or five months. After these

times milk may be alternated, not by moist

bread, biscuit, cakes, sugar, panadas, and

gruel, but by ground rice or Hour well baked;

the gravy of- boiled meat, which last will

generally" be taken with avidity
;
small quan-

tities of beef-tea, or veal-jelly, and other sub-

stances of the like nature; still avoiding, un-

less during the actual existence of disease,

and under professional direction, every article

in the long list of fermented, fermenting,

spicy, and spirituous materials; the with-

holding of which, however it may offend and

alarm the nurse, will be of incalculable bene-

fit to the child.

The time of weaning must be regulated

entirely by circumstances. '1 he process

should not be abrupt, but gradual. It is very

seldom advisable to refuse the breast entirely

before the ninth or tenth month.

We have particularly insisted on the ne-

cessity of excluding those substances from

the diet of infants which are disposed to fer-

ment, or turn sour. A general acquaintance

with the laws which regulate the existence

and decomposition of such substances may
be acquired with less labour than would be re-

quisite to retain in the memory, without the

aid of some connecting principle, all the in-

dividual articles which are prescribed or ad-

mitted as part of the diet in childhood and

youth; and in consequence of such pleasing

and easy acquisition, we should find know-

ledge and humanity joining issue in the joy-

ous task of averting the artificial evils which

ignorance and error have made to attach to

the extremely susceptible, though not natu-

rally unhealthy, state of the primary periods

of existence. Whence does the perversity

of nurses respecting the treatment ot chil-

dren arise? Solely from ignorance. Were
they convinced that the plans which are

adopted prove ultimately "subversive of their

intended object, they would readily consent

to abandon them. “ Obedience will always

be more cheerful and steady after a reasona-

ble explanation.” “ I have heard a variety

of mothers (says Dr. Bedcfoes) complain that
sugar, biscuit, and cakes, disagreed in tire

most evident manner ; and yet that it was
impossible, by any injunctions, to prevent the
one from being made a part of the food, and
tlie other (sugar) from being given to stop the
hiccups, or produce a sensation that should
suspend crying for a moment. Now it is

well known that perpetually recurring com-
plaints in the stomach and bowels arise from
mere sourness ; and the parties, by whose
mistaken kindness, or by whose delicacy of
ear they are occasioned, are perfectly inform-
ed so far. it remains only to carry their

knowledge a step further. Respecting the
juice of the sugar-cane, it is a very striking

particular, that the poorest sort will scarcely
keep a quarter of. an hour in the receiver
without turning sour. This can only be told.

The acescent nature of bread, of sugar, and
of the various compositions into which bread
and sugar enter, may be shtuii

.

For this

purpose it is only necessary that a solution of
sugar and water should be made into vinegar.
In like manner bread and sweet cake should
he placed in a heat nearly equal to that of
the human body, and the servant be put to

taste the infusion when it becomes acid. By
an address suited to tiie object in view, there-

will surely be small difficulty in giving these
simple experiments all the effect that can be
desired.
“ I shall very contentedly allow the child-

less wit to laugh at me for the whimsical idea.-

of tutoring nurse-maids in chemistry. I have
a balm at hand for any wouifi the shafts of ri-

dicule may inflict. Considerate parents will

avail themselves’ of so practicable an expedi-
ent, and many little sufferers will escape the
consequences of an improper regimen. And
these are probably (the author might have
said certainly) far more serious, even in re-
spect to the future than the present. For it

clearly results from a contemplation of the
manner in which human feelings and ideas
gain th* ir connection, that frequent discom-
posure of the stomach in the morning of life

may be instrumental in overcasting its meri-
dian and its close with a cloud of misery, such
as neither skill nor fortune can disperse.”
Beddoes’ Hygeia. For further information
on the subject of diet, consult the article

Materia Medica, section Dietetics.

Sect. II.

—

Of temperature, including re-

marks on the clothing, and likewise on the
washing or bathing, of infants.

The remarkable success with which the
subject of animal temperature has been re-
cently investigated, and the application of
facts, deduced from a developement of its

laws, to the living system, both in its healthy
and disordered state, constitute perhaps the
most material improvements in modern phy-
siology and medical practice.

Respecting the generation and adjustment
of animal heat, it is not the business of this

article toenquire (see Physiology, and Me-
dicine).; our present' plan extends no fur-

ther than the statement of a few practical
rules on the subject of heat and cold, abso-
lutely necessary to be attended to by all who.-
undertake the guardianship of infancy and
childhood: "for the management of tempera-
ture is of high importance in the treatment of
the infant. It runs through, and is connected,
with, every part of his general treatment. It
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while asleep, in his bathing or washing, in his

treatment in the house as well as, out of it, in

his air and exercise. In short, with a compe-
tent knowledge of the management of tem-

perature, a nurse can scarcely go wrong in

any part of the general treatment of an in-

fant.” Herdman. It must be obvious to

every one that the infant at birth nece-sarily

undergoes a sudden and material alteration in

the temperature of the medium by which,

without clot! ling, it is- surrounded. The ef-

fects which wou'-d result otherwise from this

remarkable change, with respect to external

warmth, are in some measure obviated by the

immediate commencement of respiration.

This, however, is not sufficient of itself to

supply the defect of external heat. The
change then must be artificially rendered

as gradual and imperceptible as possible
;
and

the infant, during the first month, ought

scarcely to be exposed to any sensible de-

gree of cold, even for the shortest period. It

lias been with many midwives a common
practice to direct that the new-born child be
immediately washed with cold water, and

other irritating substances, in order to cleanse

the surface of the body previously to its be-

ing covered with clothing. All that is neces-

sary, or even proper, is the use of warm wa-

ter and sponge, without any further friction,

after washing, than what is necessary com-
pletely to dry the. skin ; indeed the propriety

of washing, or in anv way cleansing, the skin

of an infant at birth, has lately been denied

by an author whom we have already quoted;

but we think that the use of tepid water, ap-

plied with gentleness, and .without any sub-

sequent violence of friction, can in no case be
objectionable, but ought always to be had
recourse to.

As soon as this process is completed, the

infant is to be immediately clothed ; and now
let the habits of the common routine of

nurses and of friends be as sedulously watch-

ed, and as earnestly opposed, as in relation to

its diet It the customary mode of feeding

infants has induced a long train" of present

and permanent evils, the manner of dressing,

(and which, till of very late years, has been
persisted in with all the cruel pertinacity of

contumacious ignorance), has also been pro-

ductive of incalculable mischief. The evil is

now diminished, but is not by any means de-

stroyed. It has happened in this, as on every

other occasion where the clamour of sense-

less conceits has been made to silence the

simple and artless dictates of nature, that the

most preposterous customs have obtained.
“ Physicians speculated about the infant’s

imperfect structure at birth, about the imper-

fect structure of his bones, the shapeless

forms of his head, and the injuries he might

sustain in birth
;
about injuries and distortions

from hurtful motions and unnatural positions.

They thought the infant’s body unable to sup-

port itself, and that even its own motions

might destroy it. ) hen in came the mid-

wives for their share of the concern. The
task was theirs to model the head, and to

straighten the limbs
;

to improve upon na-

ture ;
and to support their improve-

ments by the application of fillets, rollers,

and swaddling-bands. They vied with each

other who should work the work most
cunningly; for, strange to tell, dexterity

in working this work of cruelty was reckoned
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one of their most necessary and important

qualifications.” Dr. Herdman.
In clothing, then, nothing--'further is requi-

site than to guard against the variations of

external temperature, and to preserve a ge-

nial warmth for the maintenance of functions:

the fillets, rollers, and bandages, of the nur-

sery are not useless merely, but beyond mea-

sure dangerous. They are to be entirely

laid aside, as implements ot torture and de-

struction. No pressure on any part is to be

employed. Abroad strip of iiannel or cotton

loosely folded round the body is all that is re-

quisite, even as a bandage for the navel- A
tiiin single cap is the whole of the covering

that the head requires or should receive. The
body should be enveloped with a shirt ot fine

cotton, made loose and easy, over which

should bea covering offlannel : and in a word,

the dress is to be so constructed, that the ra-

pid motion of the circulating fluids may be

preserved without the smallest impediment.

It may be necessary, before quitting this sub-

ject, to state, that the writer’s experience has

convinced him of the propriety and import-

ance of the above regulations' in regard to

dress and diet, even where relationship has

ensured an attentive and unprejudiced scru-

tiny into particulars.

But it is not as it regards clothing merely

that the medium to which a young infant is

exposed demands assiduous attention ; much
care ought to be taken in providing likewise

“ a fit habitation for the expected little vi-

sitor.” The apartment devoted to the rear-

ing of infants, during the first months espe-

cially, ought to be so constructed and si-

tuated as to ensure a steady, equable, and

mild temperature. Small confined nur-

series, where it is possible, ought to be

avoided. In such apartments it is difficult to

guard against the extremes of either heat or

cold. An exposure to a stream or current of

air, occasioned by an unsuspected breach in

the window, directed on the body of a sleep-

ing infant, has often been productive of se-

rious injury. Dr. Beddoes directs that tne

air of the nursery be never suffered to fall be-

low fifty degrees ;
and it is always to be care-

fully retained in the memory, that lire defi-

ciencies occasioned by ill-constructed build-

ings can never be compensated by heaping

coals on the fire ;
by this custom indeed not

only is the air rendered impure, but the tem-

perature of the room is made still more irre-

gular, and the danger of colds consequently

increased.

There is one caution which is especially

necessary with respect to the management

and economy ot nurseries. All occasions and

sources of damp should most assiduously be

guarded against. This caution is the more

heedful, because the danger from this source

appears to be the least understood or sus-

pected. It is not uncommon to observe that

parents and nurses who would dread the

opening of a sash-window, at the same time

unwittingly expose themselves and their

charge to a much, greater degree of cold by

permitting the suspension of wet clothes, in

order to dry, about different parts of the

apartment, and even by carelessness respect-

ing the washing of the floor. The process of

drying is the process of producing cold, and

that too of the most noxious kind; for cold,

when combined with moisture, has been prov-

ed, in an excessive degree, inimical to the

animal economy. Damp is equally insidious

and detrimental. We are fully persuaded

that from this cause originate many scrophu-

lo.us and other infantile ailments so pecu-

liarly prevalent in the British isles; and that

where the diseases have been fancifully attri-

buted to deleterious impregnations in tne wa-
ters we drink, and various othex sources. By
every individual, but more especially by the

parents and guardians of infancy and youth,

freedom from damp should be the first and
great requisite in the choice of apartments

and houses.

But to return to the infant’s dress. The
covering which we have recommended ought

to be continued for the first six or seven weeks
of infancy ;

during this period, as we have
already observed, nourishment, warmth, and
repose, are almost its only requisites. After

this time, however, or towards the close of

the second month, the infant economy begins

to change
;
vascular action comes now to be

connected with voluntary muscular motion ;

the percipient faculty is gradually developed
;

and the whole organization appears to under-

go a change. The body is now warmed in a-,

greater degree and more regular manner, by
actions of its own production, and heat of its

own formation. Exterior warmth is daily less

. necessary
;
and that quantity and kind of

clothing,*which before were proper and genial,

now become irksome avid debilitating. If

with this progress of growth the summer
months are at the same time about to appear,

the covering of the child may, in a short

time, be reduced even to a shirt and single

external garment : the utility of this light

clothing will be rendered evident by the feel-

ings and expressions of the infant. It is al-

most unnecessary to observe, that general

precepts are incapable of undeviating and in-

discriminate application. The changes of the

weather, the season of the year, and the de-

licacy or robustness of the constitution, will

interfere with every rule, and give exercise to

the independant judgment of every parent.

Providence, however, has so ordained it,

that in this, as in every other respect, the

dictates of nature, which are communicated
by the desire and aversion of the infaut, fur-

nish the most faithful directories with respect

to its management ;
and these are conveyed

witli such distinctness and precision as to be
generally intelligible. It is only by disobey-

ing nature s laws that, in the treatment of in-

fancy, we have wandered wide of the path of
rectitude, and are under the necessity of re-

tracing our steps.

We now dose the present section by a few
additional remarks on the much-contested
question of bathing. It has already been ob-

served, that an infant, upon its first entrance

into the world, should be immediately wash-

ed with tepid or warm water. Others recom-
mend immersion rather than ablution. “ For
a new-born infant (says Dr. Beddoes) I

should prefer instant immersion in water at

eighty degrees to washing.” It is perhaps
immaterial to which mode of cleansing we
have- recourse, unless the latter may be
deemed objectionable on account of the un-
necessary shock it may occasion to the tender

frame. It is likewise to be oh erved, that

conveniences for the former are procured
with more facility than the latter ; and that it

is not every nursery that can, without diffi-

culty, be furnished with a “ proper vessel fox

/
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a warm bath.” The question, however, now
to be resolved is, in what mode, and at what
temperature, bathing or washing should be

continued through tire period yf childhood.

This question, like others, is incapable of de-

cision by an appeal to separate principLs.

By one writer, daily immersion in, or ablu-

tion with, cold water, for the first two or

threeyears of life, is earnestly recommended;
by another, it is condemned as an unneces-

sary piece of cruelty, while tepid washing is

directed to supply its place. Like the dif-

ferent decisions past on the cameleon’s hue,

these precepts, although opposite, may each

be equally just. The weakly infant shall be

washed “ with cold water into irrecoverable

debility,” into convulsions and death ;
while

to the robust and hardy child the same ele-

ment at the same temperature shall be con-

genial, and by its use he will be prepared for

the variations of cold and heat, to which he

will in the course of life be exposed. In a

popular treatise on consumption, recently

published by Dr. Beid, we meet with the fol-

lowingjudicious regulations on the subject of

bathing: “
It may be proper to premise (says

our author), that by the cold bath is under-

stood water at an inferior standard to eighty

degrees of Fahrenheit’s thermometer. Be-

tween this point and that of 90 degrees the

bath may be termed temperate
;
and it is only

bevond this last degree of heat that the epi-

thet warm can with propriety be applied.

From neglecting accurately to observe tiiese

distinctions, which are of very material im-

portance, a want of precision has often con-

nected itself with directions for the employ-
ment of both warm and cold bathing.

“ Immersion in cold water, during the pe-

riod of infancy, has been very generally re-

commended, and too often had recourse to,

in an indiscriminate manner, to preserve

health, and ensure hardiness. The author

has remarked several instances where sensi-

ble, and cometinies considerable, injury has

arisen from neglecting to observe the precau-

tions necessary to regulate the employment
of this important agent in very early years.

In infancy danger to the lungs from cold

bathing has been stated to exist in a very in-

ferior degree; and by the practice of dipping

children in cold water, susceptibility to the

injurious impression of cold, in succeeding

years, has been thought to be materially di-

minished. This principle, in the abstract, is

undoubtedly correct
;
and, with the excep-

tions and precautions now to be mentioned,

may be pursued with -propriety and advan-

tage. Two infants may be supposed of one

family, of rever e constitutions. In the one

a general torpor, debility, and great suscepti-

bility to the impression of cold, shall pre-

vail : in the other comparative vigour, acti-

vity, and warmth. That degree of cold

which would refresh and invigorate the one,

would confirm debility and augment torpor

in the other. A bath which is not cold to tne

sensations must, in the first instance at least,

be resorted to for the weaker infant ; and in

neither case should immersion in cold water

be practised when the external warmth of the

body is inferior in degree to its general

standard ;
when after immersion the body

appears to be chilled, or when returning heat

is attended with febrile languor, instead of

the grateful and genial warmth characteristic

®f the appropriate action of exciting powers,
j

If the practice of immersion is guided by a

cautious observance of these particulars, it

may be adopted with safety, and will be at-

tended with -success; but a total neglect of

bathing would be greatly preferable to the se-

vere and incautious manner in which infants

are frequently exposed to these violent and ra-

pid changes in temperature.” It ought to be

added, that whether washing or immersion is

employed, much care should be taken in dry-

ing the skin, particularly in those parts in

which it is loosely situated, as about the

groin, and in the arm-pits.

It may be necessary likewise to observe,

that the breast ought on no account to be

given to the child while being washed and
dressed. A perseverance in this respect will

ultimately prove of essential advantage.

The habits of the child are greatly under the

command of the parent or nurse. At the ex-

pence of a few temporary tears permanent
comfort may be attained.

Sect. III.

—

Air and exercise.

It has recently been conjectured that the

air we breathe contributes equally, and nearly

in the same manner, to the nourishment of

the body, with the aliment that is taken into

the stomach: respecting the grounds of this

opinion it would not be in place, in the pre-

sent article, to institute any enquiry. (See

Physiology; and Materia Medica,
section Dietetics). We have here only to

impress the necessity of a constant and un-

remitting regard to ventilation, in order to

ensure a healthful condition in the infantile

economy.
Both the truth and importance of ibis

principle would seem too obvious even to

require notice by a writer on regimen, had he
not daily opportunities of witnessing the mis-

chief arising from neglecting its application.

The public mind, however, appears to-be at

length awakening from a long lethargy of pre-

judice and error. We at length begin to

breathe and to live. Even among the poorer

and least informed classes of society, cleanli-

ness and ventilation come to be acknowledg-
ed as the surest barriers against the invasion

of disease. Although, however, on this sub-

ject modern science has much to boast, much
likewise remains to be accomplished; and
even in the present day examples cannot be
too frequently pressed upon public observa-

tion of the injurious tendency, especially in

the susceptible and delicate period of in-

fancy, of neglected ventilation. “ There is

reason to suppose that, from the inattention

of our ancestors to fresh air, multitudes must
have perished in the very dawn of existence.

In our times grown persons' have been dan-

gerously affected by such a deficiency of this

necessary of life, as did not even produce im-

mediate uneasiness. Infants have perished

in great numbers bi/ a stow sufocation, ter-

minating in convulsions. As soon as the

want of ventilation was observed the morta-

lity has ceased.” Beddoes. A fact, of w Inch

the following relation furnishes irrefragable

evidence. In the lying-in hospital at Dublin

2,944 infants, out of 7,(150, died in the year

1782, within the (irst fortnight from their

birth: they almost all expired in convulsions;

many foamed at the mouth, their thumbs
were drawn into the palms of their hands,

their jaws were locked, their faces swelled.

and Uiey presented, in a greater or inferior

degree, every appearance of suffocation.

This last circumstance at length induced an
enquiry whether the rooms were not too

close, and insufficiently ventilated. The
apartments of the hospital were rendered
more airy

;
and the consequence has been,

that the proportion of deaths, according to

the register of the succeeding years, is dimi-
nished from three to one.

Such facts as these cannot be too often

made to pass under review. By the parent
anxious for the well-being of her offspring

they ought constantly to be enforced upon
tlie minds of servants and nurses, whose su-

pineness in respect to proper ventilation is

often only to be equalled by their misma-
nagement in other particulars. This indo-

lence is often by servants carried to such an
extent as very materially to injure their own
health. “ In a large family (says Dr. Dar-
win) many female servants slept in one room,
which they had contrived to render inacces-

sible to every blast of air. I saw four who
were thus seized with convulsions. They
were removed into more airy apartments, but-

were some weeks before they ail regained
their health.” Had infants unfortunately-

been confined in the same tainted atmo-
sphere, convulsions in these would have been
more readily induced, and might perhaps
have proved fatal ! A child then ought ne-
ver, if it can be avoided, to be permitted to

sleep with many individuals in the same
apartment. It should not be lulled to rest in

its nurse’s arms. When put to sleep in the
couch or cradle the face must not be cover-
ed ; at night the clothes should be entirely

changed ; after the first or second month it

should be daily taken out in the open air,

when the weather is not cold or damp -. this

is best done in the forenoon, immediately
upon being washed and dressed; care being
taken that the intant is not carried too much
in one position, and that it does not suffer

from cold. Every impediment to the purity
of the air within doors is to be as speedily as

possible removed ; and when ,the skin is pre-

ternaturally hot, or the little patient becomes
restless and febrile, the fires of the nursery
are to be extinguished, the windows thrown
open, or the apartments changed.
To the full enjoyment of the atmosphere

the free use of the limbs must likewise be
added. On exercise scarcely any thing
remains to be said. Freedom from all

constraint is implied in the mode of dress

above recommended. To those, however,
who imagine that nature can be assisted by
the contrivances of ait, or that symmetry
of form is to be ensured by unnatural re-

striction, it may not be itnproper to observe,
that deformities are only known in those
countries where mechanical dexterity has
been called upon to prevent them. “ The
infants of the Cadres (says the author of Tra-
vels into the interior ot Southern Africa),

soon after birth, are suffered to crawl about
perfectly naked; and at six or seven months
they are able to ran. A cripple or deformed
person is never seen. In Egypt, again, the
liaram is the cradle or school of infancy.

The new-born feeble being is not there swad-
dled and filleted up in a swathe, the source
of a thousand diseases Laid naked on a
mat, exposed in a vast chamber to the pure
air, he breathes freely, and with his delicate
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limbs sprawls at pleasure. The new element

in which he is to live is not entered with pain

and tears. Daily bathed beneath his mo-

ther’s eye he grows apace. Free to act he

tries his coming powers ;
rolls, crawls,, rises,

and, should he fall, cannot much hurt himself

©n the carpet or mat that covers the floor.”

PART II.

DISEASES OF INFANCY.

Sec. I.—Mesenteric atrophy (Tabes mesen-

terica. Atrophia infantilis).

This is, in a great measure, the origin and

root of the major part of infantile diseases.

An affection of the mesenteric glands in chil-

i; dren is often connected with, is no! unusually

;
the occasion of. and is still more frequently

|
mistaken tor, worms ;

it is the medium
through which rickets are produced; it is, in

|
general, the more immediate cause of diarr-

|
hceas, and other bowel complaints ; and in

I several instances has been the “forerunner,

if not the cause, of hydrocephalus, or dropsy

in the brain.”

Than this no complaint bears more evident

characters. Tiie physician who has been ac-

i customed to the general aspect ot infantile

disorders, will most commonly commence
his enquiries by an inspection ot the abdo-

men. it lie perceives a fulness and tenseness

about the rusvel, and a general protuberance

, and hardness about the belly, attended some-

|
times with a knotty irregularity, indicating

glandular tumefaction ;
and if, combined

I
with this symptom, a tendency to atrophy,

or, as it is called, falling away in flesh and

if strength, is observed ; a greater or inferior de-

gree of mesenteric consumption is present.

Such then are the never-failing attendants ol

j

the disorder now under notice; they are its

i distinct and prominent features. A variety,

I however, of other adjunctive symptoms, for

the most part, display themselves, and con-

stitute part of the malady. Sometimes an

universal languor and lisflessness will be con-

nected with avexsion to food
;

at others an

inordinate appetite is present. The bowels

are at times costive, but at others the con-

trary ;
the evacuations are discoloured, and

unhealthy in their appearance ; they are, for

the most part, slimy, or viscid in their con-

sistence, but are discharged, both with re-

spect to quantity and quality, with the utmost

irregularity : the countenance is pale, “ ex-

cept when the hectic flush prints its deceitful

and ill-omened animation on the cheek :” the

features are, for the most part, full and tumid

:

the eye is dull: the breathing is oppres-ed,

and spasmodic : the pulse is invariably feeble,

but is sometimes slow, and at others inordi-

nately accelerated. In the advanced stages

swellings of the feet and ancles are sometimes

observed. The little sufferer generally moans

piteously ;
and this, if the disorder has ar-

rived to any considerable extent, is almost

the only sign which is given of consciousness

or feeling.

Causes.—Mesenteric atrophy is most pre-

valent among the children of the poor, espe-

cially in large cities, and in dirty confined

situations. “ The noxious powers producing

it,” in the language of Dr. Brown, (see

Brunonian System, vol. I. p. 274) “arethe

same with those of every other asthenia.

They are want of food, or diet of watery

matter and bread; cold and moisture, the

li

latter increasing the effects of the former ; too

little nursing (gestationis justo minus) ; ha-

bitual vomiting and purging ;
irregularities in

the times of sleep, meals, and every other

part of infantile management; filth; impure

air
;
an inattention to the instincts of nature

in the treatment of children.” Elementa Me-
dicine. To these causes Dr. Brown ought

to have added the practice of giving children

fermented or spirituous liquors, and those

other artificial stimuli, to which we have re-

ferred in the former part of the present es-

say. This custom is extremely prevalent in

the inferior classes of society ;
and hence, in

part, the frequency of mesenteric atrophy

among the offspring of the poor.

Immediate cause of, and constitutions most

obnoxious to, mesenteric consumptions .

—

The unusual bulk of the abdomen, which is

so characteristic of this disease, obviously de-

pends upon a deranged state of the mesenteric

glands. The tumefaction, however, does

not arise from the source to which it is vul-

garly referred, “ the presence of tough, ropy

humours, causing an obstruction in the tume-

fied parts.” The theory of mechanical ob-

struction is indeed totally founded in error.

It is inconsistent with the laws of the animal

economy. It is incompatible with living ac-

tion ; and, as we shall immediately have

occasion to observe, has been the cause of

much and serious mischief, both in the do-

mestic, and even the professional treatment,

of this and other ailments. “ The idea of at-

tenuating humours, purifying blood, and

clearing passages, rests upon a wrong prin-

ciple.” So far indeed from the glands of the

mesentery being less permeable under dis-

ease than when in a state of health, the exact

contrary is the fact ;
and not only is their

area enlarged, but new vessels are olten at

tiie same time formed ;
and hence the morbid

increase of bulk.

The attendant atrophy is easy of explana-

tion. The deranged action of the glands in

question interferes with the due preparation

of the chyle, the whole of which has to un-

dergo a preparation in these organs. The,

chyle is the fluid from which the blood is

formed : on the quantity and quality of the

blood depend health, growth, and life
;
by

its deficiency, or want of due proportion in

its component principles, debility, disease,

and atrophy, are produced.

The attendant symptoms are not difficult

to account for ; the torpid and irregular state

of the bowels is partly owing to the general

inactivity in the lymphatics of the liver

;

hence the thinner portions of the bile remain

unabsorbed, and this fluid is in cousequence

too diluted to afford a due excitation to the in-

testinal fibre. The sliminess and viscidity of

the feces arise from the disordered state of

the glands of the intestines; and the cedema-

tous swellings of the feet are evidences of a

general inactivity, or deficient excitement,

pervading tiie whole lymphatic system.

The constitutions in which tabes mesente-

rica most readily makes its appearance, are

those which are denominated scropluilous.

The marks of scrophula we shall not here

enumerate ;
it may be sufficient to observe,

that in habits of this description the lympha-

tic and glandular systems are especially prone

to suffer from the exciting causes of disease.

This indeed is more or less the case in every

individual during growth, as, at this period of
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existence, the office which these vessels per-

form in the animal economy, is more im-

portant and complicated than in the succeed-

ing stages of life.

Treatment .—The most effectual remedies

are necessarily the converse ot those which

occasioned the disease. These we shall like-

wise enumerate from the Elements ot Dr.
Brown :

“ nourishing exciting milk ; three or

four meals in the course of the day, composed
chiefly of warm milk; pure animal, and by ru»

means weak, soups, mixed with wheaten flour

or bread
;
a due temperature, so that a ge-

nial w armth may be preserved, without pro-

ducing irritation, or occasioning too copious

sweat; avoiding every species ot evacuation ;

good nursing; a proper regulation of the

times of sleep, food, and every other circum-

stance connected with the management of the

susceptible and tender condition of infancy ;

cleanliness; tepid bathing in moderately cold

weather, and cold bathing in warm
;
pure air ;

being sent out of doors as much as possible,

excepting when the w eather is damp ; and,

finallv, a judicious attention to desires and

propensities ;
this ought to be carried to such

an extent as to obviate, ir possible, the most

trifling local irritation, as by the scratching of

a part that itches.”

The above are necessarily adapted to the

milder forms of the complaint. When the

disorder has arrived to a certain extent, me-
dicinal is now required in aid of domestic

treatment : for although the mesenteric atro-

phy, unless it is a consequence of tie'ective

structure, may at all times be prevented, and

in its earlier stages with facility combated,

without the aid ©f drugs ;
these, at length,

come to be absolutely indispensable. It

ought, however, to be impressed on the pub-

lic mind, that pharmacy, although it may
correct the errors, can in no wise become a

substitute for, or supply the deficiencies of,

regimen.

The objects of the medical practitioner, in

the treatment of the disease in question, will

be twofold. 1st. That of immediately and

forcibly stimulating the lacteals and mesen-

teric glands
;
and, 2dly, the preservation of

a due and equable excitement in order to

obviate the recurrence of the disorder.

[N. B. For the explanation of any terms

that may not be familiar, the reader is re-

ferred to the articles Anatomy, Physio-
logy, and Medicine.]
The first of the above intentions is most

speedily and effectually accomplished by
mercurial purgatives ; and of these calomel

(submurias hydrargyri) is generally to be

preferred. The benefit which has often re-

sulted from preparations of mercury, parti-

cularly in the form of calomel, has frequent-

ly been accounted for upon very erroneous

principles. It is customary to attribute every

complaint of childhood, where the stomach

and intestines shew marks of derangement,

to worms. Writh the signs of the actual ex-

istence of these animalcufe, we have already

remarked those of tabes mesenterica are,

from their affinity, often confounded. Ad-
vertisements of infallible cures for worms, as

indeed for every other malady, are constant-

ly before the public: these, for the most

part, contain mercury, as the only agent of

consequence in their composition ; and from

the operation of this medicine upon the dis-

eased glands, provided, by accident, the quan-
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tity taken is apportioned to the age and
constitution of the recipient, immediate, and
temporary relief is perceptible. Worms are

supposed to be expelled the system, and the

infallible medicine is indiscriminately, and
often fatally, circulated among the public.

A further error with respect to the agency
of calomel in mesenteric affections, is that of

attributing its effects solely to its purgative

quality. This last error is not confined to

the unprofessional. Ill-founded notions, as

we have above hinted, are still too general

in regard to obstructing humours
; and the

cure of this disorder, with all others which
.are conjectured to arise' from obstruction, is

consequently imagined to be performed by
evacuating medicines. We are disposed to

believe that a recent publication, although in

the main extremely useful, has, by the un-
qualified recommendation of purgatives,

given too much encouragement to this mis-

taken principle.

Dr. Hamilton, the author of the work to

which we allude, has classed, under the title

of marasmus, the asthenic affections which
are common to young persons, and of which
the disorder now under consideration is one
of the most genera!

;
and these affections he

“ is convinced have often been removed by
the diligent exhibition of purgative medi-
cines.” Now we are fully persuaded, al-

though actual, and even repeated, purgations

.are in many cases indispensable; that for the

most part, especially in “ incipient maras-

mus,” such a qualification in the dose of ca-

thartics is to be preferred as may ensure an
'excitation of the glandular, lacteal, and lym-
phatic organs (the organs principally con-

cerned in the production of the complaints in

question), without copious!) 1 evacuating the

contents of the bowels. For this persuasion
we have the authority of experience. Fur-
ther, it is to be remarked, even where large

and repeated evacuations, in these diseases of

debility especially, have been followed by
beneficial effects, that, even then, the evacua-

tion itself has constituted but a share in the

process of recovery. This principle may be
evidenced imthe example of either vomiting

or purging. Let a case be supposed of me-
senteric affection carried to such an extent,

that the torpid condition of the lacteal glands

has extended itself to the hepatic and biliary

organs ;
where even dropsical effusions have

taken place, and contributed to the enlarge-

ment of the belly; and where this abdominal
protuberance is contrasted, in a most dis-

tressing degree, with the emaciation of the

limbs. Under these circumstances, (and the

writer of the present article has witnessed

them in the full extent described), if either a

quantity of ipgcacuana, emetic tartar, or any
other emetic drug, is given sufficient to oc-

casion vomiting, or such a dose of calomel as

alone, or in combination, may produce a co-

pious alvine discharge : the immediate result

will prove, that the principal part ofthe medi-

cinal agency has been constituted by a sud-

den and powerful impulse communicated to

the glandular and absorbent vessels. The
liver shall commence a regular secretion of

bile, the fieces in consequence assume a pro-

per colour' and consistence, the skin shall

•lose suddenly its sallow sickly hue, the size

_of the abdomen be lessened, and even the

swellings of the ancles be diminished
;

ail

evincing, in the most unequivocal manner,

'

an increased action in the absorbent system.

By those who are aware of the importance
of acquiring correct notions in respect to me-
dicinal agency, the above remarks, although
perhaps in- some measure irregularly intro-

duced, will not be deemed misplaced. They
will, it is hoped, facilitate the conception,
and serve to curtail the discussion, of -the re-

maining disorders that are to be treated of in

this article.

We now recur to the more immediate sub •

ject-of the present section.

We have observed, that the first object of
the physician, in cases of deeply rooted me-
senteric disorder, is to produce an immediate
and forcible excitement in the lacteal glands;
the manner in which this object is to be at-

tained may be gathered from the preceding
remarks. Either calomel purgatives, or eme-
tic substances, are to be employed, accord-
ing to the circumstances of the case, or the
inclination of the practitioner

; and now the
judicious regulations of diet and regimen pre-
scribed by Brown, are to be assisted by me-
dicines, in order to accomplish the second
purpose, that of preserving a due excitement
to secure against the recurrence of the dis-

ease.

The physician will be careful to keep in

view, that the absorbent system is principally

concerned in this, as well as in the other as-

thenia of infants. It is to this part of the
frame that remedies are especially to be di-

rected. Among the various stimuli, those
therefore are to be preferred, the influence
of which appears in an especial manner to

be directed to this part of the organization.

Clialybeates have this property in a remark-
able degree ; and accordingly one or other
of the various preparations of steel has been
judiciously and successfully had recourse to

in tabes mesenteriea : these are to be con-
joined with pure air, and due exercise, with-
out which the most appropriate medicines
will be in vain administered. The continued
use ot small doses of calomel, or other mer-
curial preparations, either in conjunction
with, and sometimes to the exclusion of,

steel, will prove highly useful in restoring a
due energy and action to the absorbents,
"these, like all other active medic finals, re-

quire much address and discrimination in

their employment. It is from the presence
of mercury, as above hinted, that both the
utility and dangerous tendency of quack me-
dicines are for the most part derived.

In the practice of the writer of this article,

extremely small, and very gradually aug-
mented, doses of digitalis have appeared to
restore, in a remarkable degree, the wonted
vigour of the lacteal vessels. The free use of
this very important and active medicine lias

long been admitted in dropsy, an affection of
the highest debility. In tabes mesenteriea
we believe its employment is novel; but we
are, at the same time, persuaded, from the
result of several cases ot this and other modi-
fications of infantile asthenia, that foxglove
might be made, under due regulation, a very
successful agent in the treatment of these
complaints. Under these circumstances, on
account ot the comparative minuteness of the
dose, the digitalis is best given in the form of
tincture: a preparation which has r.ot hither-

to been received into the London Pharnia-
£

copeia.'See Materia Medic a, and Phar-
macy.

Sect. II.—Hater in the head. (Hydroce-
phalus.)

The discriminating characters of this dis-
ease demand assiduous attention from the
medical practitioner, it cannot be doubted
that a great number of children are con-
stantly destroyed by water in the brain, v here
the nature of the malady has been entirely
misunderstood, and the symptoms referred to
•other sources, most commonly worms

; while,
on the other hand, hydrocephalus has been
very frequently suspected, and the event has
proved that the suspicion was destitute of any
proper, foundation.

Hydrocephalus is generally divided by au-
thors into the internal, or that in which the
fluid is contained in the ventricles of the
brain ; and external, where the disease is ex-
terior to the substance of this organ, and the
water is found in its investing 'membranes.
I iie first species has likewise been denomi-
nated acute, the second chronic. This divi-
sion, however* is calculated to mislead

; not
merely on account of the frequent connec-
tion between the two species (internal and
external) of hydrocephalus,

. but because the
former, as well as the latter, is oftentimes
chronic, and by no means necessarily pre-
ceded by an inflammatory affection of the
par ts concerned in its production.
The chronic internal, chronic external, and

the acute, species of hydrocephalus, would
constitute a classification of the disease, ap-
proaching nearer to accuracy than that which
has been hitherto adopted

; and we shall pro-
ceed to give a brief description of each, re-
questing the reader to recollect that the dif-

ferent kinds are often mixed, and conse-
quently exhibit characters in an almost end-
less variety.

Chronic internal—This, although over-
looked in the ordinary division, is perhaps the
most usual form in which tire affection pre-
sents itself; it arises from the same disposi-
tion in the habit, and is ofteivtim.es combined
with the disease treated of in the preceding
section. More commonly, however, if. is in
a manner vicarious of this last; and the same
causes may, perhaps from accidental ci; nun-
stances, at one time occasion tabes mesente-
riea, which would at another have produced
hydrocephalus. Its symptoms are less de-
cided than those oft{ie' other species. When,
how ever, in children of a sluggish habit, or
scrophiilous constitution, an unusual drowsi-
ness or stupor is present, the child gradually
loses his vivacity and spirits, is indisposed
to make any exertion ot his limbs, is unu-
sually fretful and peevish, complains or exhi-
bits signs of an uneasiness in the head, is af-
fected with convulsive fits without any appa-
rent cause, has an unusually tardy pulse, and
more especially if the pupil of the eye is not
round to contract upon the application of
light, there is reason to suspect the presence
of water in the brain, although theremay be no
symptoms of external disease, and no preter-
natural enlargement of the head, except w hat
is usually met with in young persons of a tor-
pid scrophulous habit ; and the suspicion has
been too often confirmed by dissection, even
where a fatal termination has happened, with-
out being preceded, during any period of the
mak.dy, by the symptoms immediately to be
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I This lirst kind of hydrocephalus is succinctly

j

described by Dr. ileberden, in the following

words: “ Capitis dolores, manus ad caput
crebro admotae, claniores subiti, distensio

nervorum, stupor, mentis perturbatio, motus
venarum lentus, postremo ciecitas.” He
adds, “ Justam hujus morbi suspicionem in-

jiejunt hsc symptomata etiamsi capitis moles
non fuerit aucta.”

Chronic external .—The head of an infant

at, or soon after, the period of birth exhibits

a preternatural size and form ; the regular

process of ossification does not take place;

but the principal part of the external surface

of the cranium continues soft and yielding,

while not unfrequently, in the progress of the

complaint, an undulation of a fluid may be
perceived by applying the hand to the su-

tures of the skull. As the disease continues

to advance, the signs' of its existence be-

come shortly obvious to the most superficial

observation ; not only does the head increase

to an enormous size, but the growth of other
parts is in a proportionate ratio defective

;

the limbs do not often acquire a much greater

bulk than at birth
;

at the ordinary period of

teething no teeth present themselves ; the

percipient faculty is not gradually unfolded,

as in other infants ; and, indeed, although vi-

tauty is preserved, it appears to be a vitality

almost entirely unconnected with feeling. In

this state of torpid existence life however is,

in some instances, prolonged for four, six, or
even a greater number of years.

.
In the

Commentaries of Van Svvieten, we have the

relation of life being maintained under this

malady for thirty years: this, however, is an
anomaly ; and indeed the hydrocephalic pa-
tient seldom survives the second year.

Acute hydrocephalus .—The acute, pliro-

nitic, inflammatory, or, as it has been termed
by some writers, apoplectic hydrocephalus,
is not, like the other species, entirely confined

to any constitution. Although most frequent

in children under twelve years, it is sometimes
observed in adults. It has been divided by
Dr. VVhytt, and others who have followed

him, into three distinct stages : the first of

which is invariably characterised by a pulse

of much celerity and comparative strenglh
;

in the second the pulsations become slower,

and more feeble; in the third and last period
their rapidity is increased even beyond that

of the primary stage; but this increased ac-

tion is now connected with extreme debilitv.

These different changes in the circulation are

not, however, always to be traced even in the

acute species of hydrocephalus, in that or-

der which the observations of Dr. "VVhytt

would lead us to suppose.

Obscure affections of the stomach, a ge-
neral feeling of lassitude, with sometimes a
kind of palsy of the limbs, or an affection of

them, in some measure similar to that ob-
served in St. Vitus’s dance, if the child

lias previously been able to walk, some-
times present themselves as precursors of the
first, or the inflammatory stage; at other
times the feverish state, intolerance of light,

violent pains in the head, and vomiting, are

. the first signs of disorder that are noticed,

f These symptoms are in some cases connect-
led, according to the observations of Dr.
Kush, with an impatience of sound

; the pain

of the head is often confined to one side.
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and in proportion to its intensity the nausea
and vomiting become less urgent, while with

the remission of the pain these affections of

the stomach are disposed to recur. Respira-

tion at this time is spasmodic and irregular ;

the bowels are generally so costive as to re-

quire very drastic purgatives, in order to pro-

duce evacuations. This stage of the com-
plaint continues sometimes for several days,

but is more usually in a shelter period suc-

ceeded by the second, which commences by
a sudden reduction of the pulse, and other

symptoms of irritation. The pain of the

head now becomes less urgent, torpor suc-

ceeds to watchfulness, the infant lilts his

hands to his head, and frequently utters

piercing screams (claniores subiti) ;
a degree

of strabismus takes place of the previously

morbid susceptibility of light
; the little pa-

tient lies in an horizontal posture, with the

head low, and shows an indisposition to be
taken up ; the bowels still continue torpid ;

the urine not unfrequently deposits a thick

sediment
; and after these symptoms have

lasted from seven to fourteen days, tiie com-
plaint sometimes appears suddenly to de-

cline. This semblance of returning health

is, however, deceitful, and is hut a prelude to

the final period of the complaint: it is now
that the pulse increases in frequency, and
oftentimes so quick as not to be counted.

Dr. VVhytt informs us that in some children

he has been able to number 210 pulsations

in the space of a minute ;
this extraordinary

rapidity, however, does not last through the

whole ef the day ; it comes on and declines

with the accessions and remissions of the

hectic flush in the cheek. The eyes at

length become insensible to the strongest

light, convulsions come on, and life is ter-

minated. The duration of tills last period,

like that of the others, is irregular. Some-
times the patient is carried off in less than a

week from its commencement; at other times

the child lingers in a hectic state for three,

four, or six weeks ; and Dr. Monro has in-

formed us, that the last stage has been known
to be protracted even to the fourth month.

Causes.—The two first species of the com-
plaint arc decidedly of ascrophulous nature.

They generally come on without any evident
J

exciting cause, and, like other asthenic affec- :

tions, in the early periods of life, originate'

from lymphatic debility," without previous

excitement in the vessels of the brain to pro-

duce the effusion : the last species is perhaps
j

always preceded by an inflammation in the)

internal vessels of the brain. The immediate
cause of this irritation is not, however, in

every instance to be detected ;
it may arise

in subjects predisposed, in common with all

other inflammations, from the sudden alterna-

tions of cold and heat. It has been observed

to supervene upon the contagious eruptive
I

affections, especially when these have been
unusually violent ;

and Dr. Beddoes, in a

letter to Dr. Darwin, enquires “ whether it

may not happen more frequently than lias

been suspected from external injury ?” Zoo-
nomia.

Treatment.—Evacuations of every kind,

viz. cathartics, sudorilics, emetics, general

and local blood-letting, as well as the exter-

nal application of cold, and of blisters to the

scalp, with due attention to the erect position

of the head, had all, in conjunction or sepa-

rately, been tried in the acute species of by-
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drocephalus, but, according to the general

report of physicians, without effect.

In consequence, therefore, of the ill suc-

I cess that had attended the common routine

of treatment in hydrocephalus. Dr. Dobson,
of Liverpool, was induced to make trial of
mercurials, with an intention of exciting the

absorbents of the brain, and in this manner
removing the extravasated fluid. The event
appeared to justify his theory; and we have
several cases recorded by this physician and
by others, in which mercury, carried to the

extent of salivation, accomplished a speedy and
effectual cure. The following case is from
Dr. Percival: “One of my own children,

a girl, aged three years and three months,
has lately been a severe sufferer under this

alarming malady. As soon as the charac-

teristic symptoms of the disease clearly mani-
fested themselves, I laid aside all other re-

medies, convinced by repealed observation

of their insufficiency, and trusted solely,

though with much solicitude, to the internal

and external use of mercury. In forty-eight

hours, signs of amendment appeared, and
her recovery was perfected in six days.

During this space of time, thirteen grains of
calomel were administered, and seven
scruples of unguentum mercuriale fortius

carefully rubbed into the legs.”

With the same design of exciting the ab-

sorbents, digitalis has recently been employ-
ed. “ In one child,” says Dr. Darwin, “ I

tried the foxglove in tincture, but it was
given witii too timid a hand and too late in

the disease to determine its effects.” In the
work of Dr. Reid, to which we referred in a

former part of this article, we meet with the

following observations: “ The universality of

lymphatic absorbents is rather conceived than
actually demonstrated. Dissection has hi-

therto not been able to detect these vessels

in the brain; analogy, however, favours the

supposition of their existence. If that fre-

quent and too fatal disease of young persons,

water in the brain, admits of cure, the reme-
dies which effect it, must necessarily operate

by producing an absorption of the effused

fluid. The author imagines he has witnessed

the.cure of hydrocephalus by means of fox-

glove. The symptoms, however, of worms
and other infantile afl'ections, so otten resem-
ble those indicative of water in the ventricles

of the brain, that it is scarcely possible to de-
cide with absolute certainty on the interesting

question of the inevitable fatality or reme-
diable nature of hydrocephalus.”

Il foxglove should lie proved by future expe-
rience to succeed as a remedy for this alarmin g
malady, its modus operandi must be referred

to the extraordinary faculty which it pos-
sesses of repressing the arterial, while it sti-

mulates the absorbent system. Both in the

acute and chronic hydrocephalus, it appears
to be deserving of a more extensive trial*.

To the earlier.stages of the former we should,

a priori, be disposed to conceive it more
applicable than even mercury.

Sect. Ill.—TCorms. (Vermes.)

The marks by which the presence of worm*?
is indicated are confessedly at times, both in

the infant and adult, obscure and equivocal.

In the majority of cases, however, the pheno-
mena which they present require only for

their detection a careful and discerning scru-

tiny.



INFANCY.i'S

In persons affected with worms, the coun-
tenance in general lias a peculiarly livid and
dirty kind of appearance, very different from
that which characterizes mere lymphatic de-
bility, as in tabes mesenterica, and hydroce-
phalus. The eyes become dull, the pupil

dilated, but not averse to light, as in hydro-
cephalus, the upper lip swelled, the sides of

the nostrils enlarged, and there is almost
constantly a violent itching of their internal

membrane. The breath is remarkably of-

fensive, saliva is secreted in unusual abun-
dance; during sleep there is most generally

some grinding of the teeth, and epileptic

affections are by no means uncommon ; the

pulse is intermittent, the febrile irritation is

not always of the hectic kind, the appetite is

often voracious, lancinating pains are com-
plained of in the stomach and bowels, and
tenesmus, attended with a distressing irrita-

tion about the anus, is, e pedal! y from some
species of worms, exceedingly frequent.

Cough is not uncommon. T hese last, how-
ever, are more frequent symptoms in the

adult than in the child. See Medicine;..
Causes.—

“

The tumid belly, bloated coun
tenance, and swelled upper lip,” says Dr.
Darwin, “ are concomitant circumstances

attending the general inactivity of the absor-

bent system, which is therefore to be esteem-
ed the remote cause of the generation of

worms.” Worms, however, are often pro-

duced through the medium of intestinal vis-

cidities, independantly of the absorbent ves-

sels. The immediately exciting causps are

some of those already mentioned as produc-
tive of mesenteric atrophy, more especially

the reception into the stomach of indigestible

substances. Dr. Darwin, indeed, supposes,

that not merely the nidus of worms is thus

formed from aliment incapable of assimila-

tion, but that these animalcule are actually

received from without: for this opinion,

however, there does not appear any foun-

dation. Worms are actually engendered In

the alimentary passage.

Treatment.— Emetics; mercurial purga-

tives ;
chalybeates ; vegetable bitters ; avoid-

ing indigestible aliment. For an account of

the different kinds of worms, and specific an-

thelmintics, consult the articles Medicine,
and Materia Medica.

Sect. IV.

—

Tickets. (Rachites. Atrophia
infantilis.) -

This is* likewise an affection of the lym-

phatic system- Every o.ie knows the cha-

racters by which it is marked. An infant

with a large head, protuberant forehead,

swellings in the smaller joints, depressed

flattened ribs, emaciated limbs, and tu-

mid abdomen, is decidedly rickety. These
symptoms, in common with . the other asthe-

nias ofinfants, usually make their appearance

before the second year. The first indication

of a rickety tendency is a remarkable ilacci-

dity of the muscular fibre ; disinclination to

exertion follows
;
and the irregularities above

enumerated shortly supervene, followed by

hectic, cough, confirmed atrophy, death, or

permanently distorted l
;mb?.

Causes.— Debility, most commonly of an

hereditary nature, constitutes the predispo-

sition to rickets. Bad air, bad nursing, im-

proper diet, uncleanliness, and damp, are

it--- exciting causes. Hoffman describes the

proximate cause lobe a deficient supply of

nervous influence to the spinal marrow, pre-

venting the due nutrition of parts. Dr.
Cullen supposes, a deficiency of bonyTnatter
in the fluids constitutes the disease. A more
correct account, however, of the essentials of

rickets, would make it to consist in deficient

excitement or power in those vessels, by tire

action of which osseous matter is thrown out,

and bone constituted.

Treatment.—Indication 1st. To cleanse

the first passages from obstructions. Metho-
dus medendi : emetics, cathartics, calomel.

Indication 2d.‘ To restore due energy to

the secretory vessels of the bones. M. M.
chalybeates, exercise, bathing.

Sect. V.

—

Disorder in the bozvels. (Di-

arrhoea infantilis:)

Among the morbi infancies in the yearly

catalogue of every medical practitioner, di-

arrhoea occupies a conspicuous situation. Die
griping, green and otherwise discoloured

laices, pains in the abdomen, with drawing
up of the knees toward* the stomach, severe

crying, febrile irritation, and a greater or less

degree of actual convulsion, are perhaps the

most common among the diseases of infancy.

(anises.—These affections, as we have al-

ready observed, are almost invariably occa-

sioned by improper diet. Dr. Darwin gives

us the following relation: “A child of a week
old, which had been taken from the breast of

its dying mother, and had by some uncom-
mon error been suffered to take no food but

water-gruel, became sick ami griped in 24
hours, was convulsed on the second day, and
died on the third !” He adds, “ That among
the poor children of Derby who are thus fed

hundreds are starved into scrophula, and
j

either perish or live in a state of wretched
debility.” Zoonomia.

Treatment.—-Calomel, with rhubarb, is to

he immediately given, which is to be followed

by antacids, such as prepared chalk and
magnesia. With these are to be connected,

according to the violence of the disorder,

aromatics and stimulants, such as cinnamon,
nutmeg, and opium’ Sometimes it is neces-

sary to give an emetic. In all cases indiges-

tible food is to be avoided.

Sect. VI.

—

Affections occasioned bn teeth-

ing. (Dentitio.)

Pains in the head, convulsions, frequent
and sudden startings, more especially in

sleep, eruptions on the skin, disorders of the

stomach and bowels, cough, and hectic fe-

ver, are not unfrequently occasioned by the

process of toothing. Dr. Darwin conjec-

tures, that “ the pain of toothing often be-
gins much earlier than is suspected;” and
that the apparent cause of the disease is in

reality its cure, as the convulsions, which are

oftentimes the most violent and then by far

the most alarming of the above symptoms,
are commonly relieved when “ the gum
swells and becomes inflamed

; at other times

a diarrhoea supervenes, which is generally-

esteemed a favourable circumstance.”

In difficult dentition, the pains in the head,

convulsions, vomiting, and hectic, sometimes
give rise to the suspicion of hydrocephalus

:

from this, however, the disease in question

may generally be distinguished with facility

by the ease with which, in the last case, the

bowels are evacuated
;
by the inflammatory

redness of the gum, and by the pupil of the

eye being dilated in an. obscure, and con-

tracted in a vivid light, the contrary of which
takes place in hydrocephalus.

Treatment .—Frequent doses of rhubarb,
with magnesia, will often allay the intestinal

irritation, and mitigate the teething cough.
The gums are to be lanced in ail cases where
the redness and swelling are considerable.
This practice can indeed never b,e objection-
able. Antispasmodics for the convulsions •

are inefficacious while the cause remains.

Sect. VII.

—

Croup. (Cynanche trachealis.)

The characteristics, or pathognomic symp-
toms of this disease are, difficult respiration,

loud and stridulous cough, with tiie emission
of a sound of a peculiar nature, which has
been compared to the croW of a young cock.

These symptoms sometimes supervene
upon the common precursors of violent in-

flammation ; at other times the disease is

formed without previous warning, and lias

been known to prove fatal in a very few
hours, from its apparent commencement. If
life is not speedily terminated in this man-
ner, the disorder frequently runs on for the
space of six days, and terminates for the
most part by crisis, with the evacuation of
much pale urine.

Causes .—The croup is an inflammation
of the upper part, as the peripneumony is

of the lower part of the same organ, viz. the
trachea or windpipe. It originates from the
same sources as other inflammation. The
circumstance of its frequent occurrence and
fatal tendency in infants, appears to be owing
to the extremely disproportionate smallness
of the glottis at tins period of life. The
cause of death, when it happens suddenly,
is a deposition of concreted mucus (conse-
quent upon the inflammation), which lines

the trachea, and fills up the bronchial cavi-
ties. Independantly, however, of this cir-

cumstance, sudden death may be occasioned
by the great loss of power in the muscular
fibres of tire glottis, induced by the previous-
ly high excitement, “ infantes enim miram
incitationis vicissitudinem, brevissimis tempo-
rum spatiis, experiuntur.”

Treatment.—This, to be effectual, must he
speedy and decisive. Emetics

; copious
bleeding by leeches, applied near to the part
affected; blisters; warm bath; antimomais.
Recently, calomel in large doses has been
tried, anti with success. Might not digitalis

prove useful in consequent'^ of its extraor-
dinary power in rapidly reducing arterial ex-
citement?

N. B. Croup, in some instances, assumes
more of the asthenic than of the infiamma-*
tory nature; and in this case the disorder of
the glottis is often protracted to a longer
period. The treatment in this latter species
requires to be stimulating. Calomel ; opiates;
blisters

;
volatile embrocations to the throat

;

nourishing diet.

For those diseases of young persons which
often require local, in connection with gene-
ral treatment, such as distortions of the spine,
affections of the eyes, scrophulous swellings
of lymphatic glands, & c. consult the article

Surgery.
For eruptive and contagious diseases, see

Medicine.
INFANT. From the observations daily

made on the actions of infants,as to their arriv-

ing at discretion, the laws and customs of every
country have fixed upon particular periods.
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cm ,which they are presumed capable of act-

ing with reason and discretion ; in our law
tiie- full age of man or woman is 21 years.

3 Bac. Abr. 113.

'Hie ages of male and fema'e are different

for different purposes: a male at 12 years of
age may take the oath of allegiance; at 14
i.s at discretion, and therefore may consent or
disagree to marriage, may choose his guardian,
and if his discretion is actually proved, may
make his testament of his personal estate

;
at

3 7 lie may be a procurator or an executor
;

and at 2 1 is at Iris own disposal, and may
alien his lands, goods, and chattels. A fe-

male at seven years of age may be betrothed
or given in marriage; at nine is entitled to

dower ; and at 12 is of years of maturity, and
therefore may consent or disagree to" mar-
riage, and if proved 1 1 ha ve sufficient discre-

tion may bequeath her personal estate ; at

14 is at years of legal discretion, and may
choose a guardian ; at 17 may be executrix;
and at 21 may dispose of herself and her
lands. 1 Black. 463.

An infant is capable of inheriting, for the
law presumes him capable of property

;
also

an infant may purchase, because it is "intend-

ed for his benefit, and the freehold is in him
till he disagrees thereto, because an agree-
ment is presumed, it being for his benefit,

and because the freehold cannot be in the
grantor contrary to his own act, nor can be
in abeyance, for then a stranger would not
know against whom to demand his right

;
and

if at his full age the infant agrees to the pur-
chase, he cannot afterwards avoid it ; but if

he dies during his minority his heirs may
avoid it, for they shall not be bound by the
contracts of a person who'wanted capacity to
contract. Co. Lilt. 2.

As to infants being witnesses, there seeim
to be no fixed time at which children. are ex-

cluded from giving evidence; but it will de-

pend in a great measure on the sense aud un-
derstanding of the children, as it shall appeal
on examination in court. Bull. N. P. 293.
And where they are admitted, concurrenl

testimony seems peculiarly desirable. 4 Bla.

214.

An infant is not bound by his contract tc

deliver a thing
; so if one deliver goods to an

infant upon a contract, &c. knowing him tc

be an infant, he shall not be chargeable in

trover and conversion, or any other action
for. them

;
for the infant is not capable of any

contract but for necessaries, therefore such
delivery is a gift to the infant

; but if an in-

fant, without any contract, wilfully takes away
the goods of another, trover lies against him;
also it is said, that if he takes the goods under
pretence that he is of full age, trover lies, be-
cause it is a wilful and fraudulent trespass.' 1

Sid. 129.

Infants are disabled to contract for any
thing but necessaries for their person, suit-

able to their degree and quality
; and what is

necessary must be left to the jury. Co. Litt
172.

An infant, knowing of a fraud, shall be as

much bound as if of age. 13 Yin. Abr. 536.

, But it is -held that this rule is confined to
such acts only as are voidable; and that a
warrant of attorney given by an infant being
absolutely void, the court w’ill not confirm it,

though the infant appeared to have given it,

knowing it was not good, and for the purpose
Csf collusion.
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As to act- of infants being void, or <5bfy
voidable, there is a diversity between an ac-
tual delivery of tire thing contracted for, and
a bare agreement to deliver it ; the first is

voidable, but the last absolutely void.
As necessaries for an infant’s wife are ne-

cessaries for him, he is chargeable for them,
unless provided before marriage ; in which
case he is not answerable, though she wore
them afterward. 1 Str. 168.
An infant is also liable lor the nursing of

his lawful child.

Where goods are furnished to the son, he is

himself liable if they are necessaries. If trades-
men deal with him, and he undertakes to pay
them, they must resort to him for payment

;

but if they furnished the infant on the credit
of his father, the father only is liable. 2 Esp.
471.

J 1

W ith respect to education, &c. infants may
be charged, where the credit was given bona
tide to them. But where the infant is under
the parent’s power, and living in the house
with them, he shall not be liable even for ne-
cessaries. 2 Black. Rep. 1325.

It a taylor trusts a young man, under age,
for clothes to an extravagant degree-, he can-
not recover; and he is bound to know whe-
ther he deals at the same time with any other
taylor. 1 Esp. Rep. 212.

If one lends money to an infant to pay a
debt for necessaries, and he pays it, al-
though he is not bound in law, it is "said he is

in equity ; but if the infant misapplies the
money it is at the peril of the lender.

A promissory note given by an infant for
board and lodging, and for teaching him a
trade, is valid, and will support an action for
the money. 1 T. R. 41.
And debts contracted during infancy are

good considerations to support a promise
made to them when a person is of full age

;

but the promise must be express.

A bond without a penalty for necessaries
will bind an infant, but not a bond with a pe-
nalty. Esp. Rep. 164.

Legacies to infants cannot be paid either
to them or their parents.
An infant cannot be a juror! neither can lie

|

lie an attorney, bailiff, factor, or receiver
j

Co. Lit. 172.
'

By the custom of London an yifantunmarri-
i

ed, and above the age of 14, if under 21, may
bind himsell apprentice to a freeman of Lon-
don, by indenture with proper covenants,
which covenants, by the custom of London,
will he as binding as if of age.

If an infant draws a bill of exchange, yet he
shall not be liable on the custom of mer-
chants

;
but he .may plead infancy in the

same manner as he may to any other con-
tract.

An infant cannot be sued but under the
protection and joining the name of his guar-
dian ; but he may sue either by his guardian,
or his next friend, who is not his guardian.
Co. Lit. 135V

An action on an account stated will not lie

•against an infant, though it should be for ne-
cessaries. Co. Lit. 1 72.

INFINITE, Or INFINITELY GREAT LINE,
in georqetry, denotes only an indefinite or in-

determinate line, to which no certain bounds,
ox. limits, are prescribed.

INLINE! ESIMALS, among mathemati-
C 2

9
Ciafis, are defined to be infinitely small qua
titles.

In the method of infinitesimals, (lie Ce-
ment, by w hich any quantity increases or d<

creases, is supposed to be" infinitely si nab,
and is generally expressed by two- or more
terms, some of which are infinitely less ti.-.i*

the rest, which being neglected as of no im-
portance, the remaining terms form what is

called the difference of the proposed .quan-
tity. The terms, that are neglected in this
manner, as infinitely less than the other terms
of the element, are the very same which arise
in consequence of the acceleration,, or retar

-

.elation, of the generating motion, during.the
infinitely small time,in which the element is

generated; so that the remaining terms ex-
press the elements that w ould have been pro-
duced in that time, if the generating motion
had continued uniform : therefore those dif-
ferences are accurately in the same ratio to
each other as the genes ating motions or flux-
ions. And hence, though in this method infi-

nitesimal parts of the elements are neglected,
the conclusions are accurately true Without
even an infinitely small error, and agree pre-
cisely with those that are deduced by the me-
thod by fluxions.

For example (see Plate Miscel. fig. 136),
when DG, the increment of the base AD, of
the triangle ADE, is supposed to become in-
finitely little, the trapezium DGHE (the si-

multaneous increment of the triangle) consists
of two parts, the parallelogram Ltd, and the
triangle EIH; the latter of which i infi-
nitely less than the former, their ratio bein».
that of one-half DG to AD: therefore, ac-
cording to this method in fluxions, the part
EfH is neglected, and the remaining part,
viz. the parallelogram EG, is the deference
of the triangle ADE. Now it might be shewn,
that EG- is precisely that part of, the incre-
ment of the triangle ADE which is generated
by the motion with which this triangle flows,
and that EIH is the part of the same incre-
ment which is generated in consequence of
the acceleration of this motion, while the
base, by flowing uniformly, acquires the arm-

I

merit DG, whether DG "be supposed finite
or infinitely less.

Example 2 , The increment'T^LMHG
(hg. 137) of the rectangle AE, consists of the
parallelograms EG, EM, and 17/

;
the last of

which, lA, becomes infinitely less thaa EG
or EM, when DG and DM, the increments
.of the sides, are supposed infinitely small

; be-
cause I/i is supposed to be to EG as’LM to AL,
and to EM as DG to AD; therefore, I// be-
ing neglected, the sum of the parallelograms
EG and EM is the difference of the rect-
angle AE: and the sum of EG and EM is
the space that would lia.ve been generated hv
the motion with which the rectangleAE flow’s
continued uniformly, but that I/r.is the part
of the increment of the rectangle which is ge-
nerated inconsequence of the accelerationof
this motion, in the time that AD and AL
by flowing uniformly, acquire the augmentsDG and LM. The same may be observed
in propositions wherein the fluxions of quan-
tities are determined; and thus the manner
of investigating the differences, -or fluxions
of quantities, in the method of infinitesimals,
may be deduced from the principles of the
metliqd of fluxions. For instead of neglect-
ing EIH because it is infinitely less than
EG, (according te the usual manner of re*1-
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zoning in that method), we may reject it ;
be-

cause we may thence conclude, that it is not

produced in .consequence of the generating

motion DG, but of the subsequent variations

of this motion. And it appears why the

conclusions in the method of infinitesimals

are not to be represented as if they were only

near the truth, but are to be held as accu-

rately true.

Tn order to render the application of this

method easv, some analogous principles are

admitted, as that the infinitely small elements

6f a curve are right lines, or that a curve is a

polygon of an infinite number of sides, which

being produced, give the tangents ot the

curve; and by their inclination to each other

measure the curvature. 1 his is as it we
should suppose, when the base flows uni-

formly, the ordinate flows with a motion

which is uniform for every infinitely small

part of time, and increases or decreases by in-

finitely small differences at the end of every

such time.

But however convenient this principle may
be, it must be applied with caution and art on

various occasions. It is usual therefore, in

many cases, to resolve the element of the

curve into two or more infinitely small right

lines ; and sometimes it is necessary, if we

would avoid error, to resolve it into an infi-

nite number ot such right lines, which are in-

finitesimals ot the second order. Tn general,

it is a postulatum in this method, that we
may descend to the infinitesimals of any or-

der whatever, as we find it necessary; by

which means any error that might arise in

the application of it may be discovered and

corrected by a proper use of this method it-

self. For an example of this, see Maclau-

rin’s Fluxions.

INFLAMMABILITY, that property of

Bodies which disposes them to kindle or catch

fire. See Caloric, Chemistry, Sic .

INFLAMMATION. See Surgery, and

Medicine.

INFLECTION, or point of inflection, in

the higher geometry, is the point where a

purve begins to bend a contrary way. See

Flexure.
To determine the point of inflection in curves,

whose semi-ordinates CM, Cm (PL Miscel. fig.

1S4) are drawn from the fixed point C ;
suppose

CM to be infinitely near Cin, and make ,v/H —
Mm ;

let Tm touch the curve in M. Now the

angles CwT, CMot, are eMnal ;
and so the angle

C'.vH, while the semi-ordinates increase, docs

decrease, if the curve is concave towards the

centre C, and increases if the convexity turns

towards it. Whence this angle, or, which is the

same, its measure, will be a minimum or maxi-

mum. if the curve has a point of inflection ox-

retrogression ;
and so may he found, if the arch

TH, or fluxion of it, be made equal to, 0, or in-

anity. And in order to find the arch TH, draw

juL/so that the angle TmL be equal towCL;

then if Cm mr- zs .v, «T ~ t, we shall have

• • •
i

• iffi, Again, draw the arch HO to
y ’ " *

y

the radius CH ;
then the small right lines mV,

OH, are parallel; and so the triangles OTH,

m i, r, are similar ;
but because HI is also per-

pendicular to wL, the triangles LH1, mLr, are

{dsp.^pjUrt whence ‘ 1
x !'.L "ri that 1S

>
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the quantities mV, z»L, are equal. But HI- is

the fluxion of Hr, which is the distance of Cm
= q and I ID is a negative quantity, because

while the ordinate CM increases, their difference

rH decreases
;
whence .va- fly — yy — 0, which

is a general equation for finding the point of in-

flection, or retrogradation. See Fluxions.

INFORMATION, in law. An information

may be defined an accusation or complaint

exhibited against a person for some criminal

offence, either immediately against the king,

or against a private person, which, from its

enormity or dangerous tendency, the public

good requires should be restrained and pu-

nished. It differs principally from an indict-

ment in this, that an indictment is an accusa-

tion found by the oath of 12 men, but an in-

formation is only the allegation of the officer

who exhibits it. 3 Bac. Abr. 1(54.

Informations are of two kinds: first, those

which are partly at the suit of the king, and

partly at the suit of a subject ; and, secondly,

such as are only in the name of the king : the

former are usually brought upon penal sta-

tutes, which inflict a penalty on conviction of

the offender, one part to the use of the king,

and another to the use of the informer
;
and

are called qui tarn, or popular actions, only

carried on by a criminal instead ot a civil

process.

Informations that are exhibited in the name
of the king alone are also of two kinds : first,

those which are truly and properly his own
suits, and filed ex officio by his own imme-
diate officer, the attorney-general ; secondly,

those in which, though (he king is the nomi-

nal prosecutor, yet it is at the relation of

some private person, or common informer;

and they are filed by the master of the crown

office, under the express direction of the

court. The objects of the king’s own prose-

cutions, filed ex officio by the attorney-gene-

ral, are properly such enormous misdemean-
ours as peculiarly tend to disturb or endanger

the government. The objects of the other

species of informations, filed by the master

of the crown office, upon the complaint or

relation of a private subject, are any gross

and notorious misdemeanors, riots, batteries,

libels, or oth ^immoralities, of an atrocious

kind, not peculiarly tending to disturb the

government, but which, on account of their

magnitude or pernicious example, deserve

the most public animadversion. And when
an information is filed either thus, or by the

attorney-general ex officio, it must be tried

by a petty jury of the county where the of-

fence arises ;
after which, if the defendant is

found guilty, lie must resort to the court of

king’s bench for his punishment. 4 Black.

3Q8.

If a common informer should willingly de-

lay his suit, or discontinue, or be nonsuit, or

shall have a verdict or judgment against him,

he shall pay costs to the defendant. 18 Eliz.

c. 5.

And in the court of king’s bench, particu-

larly if the defendant shall appear and plead

to issue, and the prosecutor shall not at his

own costs, withiu a year alter issue joined,

procure the same to be tried ; or if a verdict

pass for the defendant, or the informer pro-

cure a noli prosequi to be entered ; the said

court of king’s bench may award the defend-

ant his costs, unless the judge shall certify

S that flic re was a reasonable cause for exhibit-
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ing such information ; and if the informer

shall not, in three months after such costs

taxed, and demand made, pay the same, the

defendant shall have the benefit of the recog-

nizance, to compel him thereunto. 4 and
5 W. c. 18.

INFRALAPSARIANS, in church history,

an appellation given to such predestinariaus

as think the decrees of God, in regard to the

salvation and damnation of mankind, were
formed in consequence of Adam’s fall.

INFUSION, a method of obtaining the
virtues ot plants, roots, &c. by steeping them
in a hot or cold liquid.

INFUSORIA, in natural history, minute
simple animalcules, seldom visible to the

naked e\e. When water is examined with
the microscope, particularly that which has
long been stagnant, and has vegetable matter
growing in it, or water in which vegetables

have been infused, thousands of minute ani-

mals have been discovered, which have been
arranged together in this order. When wheat
that is richety is infused in water, small eel-

shaped worms are discovered, which were the
cause of the disease. Wheat thus injured is

very different from smutty wheat. The
grains are brown, shrivelled, and of irregular

forms; each contains one or more of these

worms, which lie dormant as long as the
grain is dry

;
but as soon as it is moistened

by being sown, or otherwise, the worms are

revivified, feed on the flour, and lay their

eggs. It such grain vegetates, the young,
as soon as they are hatched, eat their way up
the stem, and bury themselves in the young
succulent car.

INGRESS, in astronomy, signifies the
sun’s entering the first scruple of one of the
four cardinal signs, especially Aries.

INGROSSER. See Forestalling.
INHALER, in medicine, a machine for

steaming tiie lungs with warm water, recom-
mended by Mix Mudge in the cure of thcca-
tarrhous cough. The body of the instrument
resembles a porter-pot, holds about a pint,

and the handle, which is fixed to the side of

it, is hollow. In the lower part of the vessel,

where it is soldered to the handle, is a hole,

by means of which and three others on the
upper part of the handle, the water, when it

is poured into the inhaler, will rise to the
same level in both. To the middle of the
cover a flexible leathern tube, about six or se-

ven inches long, is fixed, with a mouth-piece
of wood or ivory. In the cover there is a
valve fixed, which opens and shuts the com-
munication between the upper and internal

part of the inhaler and the external air. This
valve is extremely simple being formed only
of a short tube descending inwards fiom the
cover, and having beneath a small hole upon
which a ball of cork plays. When the mouth,
is applied to the enii of the tube in the act

of inspiration, the air rushes ini© the handle*
aud up through the body of warm water, and
die lungs become, consequently, filled with
hot vapour. In exspiration, tire mouth being
still fixed to the tube, the breath, together
with the steam on the surface of the water in

the inhaler, is forced up through the valve iu

the cover.

INHERITANCE, is a perpetuity in

lands or tenements to a man and his heirs ^
and the word inheritance is not only intended;

whore a man has. lauds- or tenements bv de-

7 *
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scent, bnt also every fee-simple, or fee-tail,

which a person has by purchase, may be

said to be an inheritance, because his Heirs

may inherit it. Lit. s. 9.

Inheritances are corporeal or incorporeal.

Corporeal inheritances relate to houses and
lands which may be touched or handled

; and
incorporeal hereditaments are rights issuing

out of, annexed to, or exercised with, corpo-

real inheritances ; as advowsons, tithes, an-

nuities, offices, commons, franchises, privi-

leges, and services. 1 Inst. 4y.

There are several rules of inheritances of

lands, according to which estates are trans-

mitted from ancestor to heir, viz. 1. That in-

heritances shall lineally descend to the issue

of the person last actually seized, in infini-

tum, but shall never lineally ascend. 2. The
male issue shall be admitted before the fe-

male. 3. Where there are two or more
males in equal degree the eldest only shall in-

herit ; but the females all together. 4. The
lineal descendants, in infinitum, of any per-

son deceased shall represent their ancestor
;

that is, shall stand in the same place as the

person himself would have done had he been
living : thus the child, grandchild, or great-

grandchild (either male or female), of the

eldest son, succeeds before the younger son,

and so in infinitum. 5. On failure of issue of

the person last seized, the Inheritance shall

descend to the blood of the first purchaser.

6. The collateral heir of the person last seiz-

ed must be his next collateral kinsman of the

whole blood. 7. In collateral inheritances

the male stocks shall be preferred to the fe-

male, unless where lands are descended from
a female: thus the relations on the father’s

side are admitted in infinitum before those on
the mother’s side are admitted at all

;
and the

relations of the father’s father before those of
the father’s mother, and so on. 2 Black, c.

14 .

INHIBITION, a writ to inhibit or forbid a
judge from farther proceedings in the cause
depending before him. F. N. B. 39-

INJUNCTION. An injunction is a pro-
hibitory writ, restraining a person from com-
mitting or doing a thing which appears to be
against equity and conscience. 3 Bac. Abr.
172.

An injunction is usually granted for the
purpose of preserving property in dispute

pending a suit ; as to restrain the defendant
from proceedings at the common law against

the plaintiff, or from committing waste, or do-
ing any injurious act. Milf. Treat. Chan.
Plead.

Injunctions issue out of the courts of equity
in several instances. The most usual injunc-

tion is to stay proceedings at law; as, if one
man brings an action at law against another,
and av

bill is brought to be relieved either

against a penalty, or to stay proceedings at

law, or same equitable circumstances, of
which the party cannot have the benefit at

law. In such case the plaintiff iu equity may
mave for an injunction either upon an attach-

ment, or praying a dedimus, or praying a far-

ther time to answer; for it being suggested in

the bill that the suit is against conscience, if

the defendant is in contempt for not an-
swering, or prays time to answer, it is contrary
to conscience to proceed at law in the mean
time.; and therefore an injunction is granted
ot course : but this injunction only stays exe-

cution touching the matter in question
;
and

I N K
there is always a clause giving liberty to call

fora plea to proceed to trial, and for want of

it to obtain judgment
;
but execution is stay-

ed till answer, or farther order. 3 Bac. Abr.
173.

When a bill in chancery is filed in the of-

fice of the six clerks, if an injunction is pray-
ed therein, it may be had, at various stages

of the cause, according to the circumstances
of the case, if the bill is to stay execution
upon an oppressive judgment, and the de-
fendant does not put in his answer within the
time allowed by the rules of the court, an in-

j unction will issue of course; and when the
answer comes in, the injunction can only be
continued upon a sufficient ground appearing
from the answer itself. But if an injunction

is wanted to stay waste, or other injuries of
an equally unjust nature, then upon the tiling

ot the bill, and a proper case supported by
affidavits, the court will grant an injunction

immediately ; to continue till the defendant
has put in his answer, and tiil the court
shall make some further order concerning it

;

and when the answer comes in whether it

shall then be dissolved, or continued till the
hearing of the cause, is determined by the
court upon argument, drawn from consider-
ing the answer and affidavits together. 3 Bla.

443.

The methods of dissolving injunctions are
various ; when the answer conics in, and the
party has cleared his contempt by paying
the costs of the attachment, if there is one,
lie obtains an order to dissolve nisi, and serves
it on the plaintilt’s clerk in court : this order
takes notice of the defendant’s having fully

answered the bill, and thereby denied the
whole equity thereof, and being regularly
served, the plaintiff must shew cause at the
day

; or the defendant’s counsel, where there
is no probability of shewing cause, may move
to make the order absolute, unless cause, sit-

ting the court. 3 Bac. Abr. 177.

if the plaintiff who has an injunction die

pending the suit, in strictness the whole pro-
ceedings are abated, and the injunction with
them; but even in this case the party shall

not take out execution without special leave

of the court; lie must move the court for

the plaintiff to revive his suit within a limited

time, or the injunction to stand dissolved

;

and as this is never denied, so if the suit is

not revived, the party takes out execution.

There are some instances where a plaintiff

may move to revive his injunction
;
but as

that raie’y happens, so it is rarely granted,
especially where the injunction lias been
before dissolved ; but where a bill is dismiss-

ed, the injunction and every tiling else are
gone, and execution may be taken out the
next day. 3 Bac. Abr. 178.

INJURY, a wrong or damage to a man’s
person or goods. The law will suffer a pri-

vate injury rather than a public evil
; and the

act ot God or the law does injury to none.
4 Rep. 124.

INK. There are two principal kinds of
ink, writing and printing ink.

Writing-ink. W lien to an infusion of gall-

nuts some solution ot sulphate of iron (green
copperas) is added, a very dark-blue precipi-

tate takes place. This precipitate is the gal-

lic acid of the galls united to t he iron of the
green vitriol, forming gallat of iron, which is

ti e basis of writing-ink. If galls and sul-

|

pbate of iron only were used, the precipitate

would fall down, leaving the water colour-

less
;
and in order to keep it suspended in

the water, forming a permanently black, or
rather very dark blue fluid, gum arabic is

added, which, by its viscid nature, prevents
the precipitate from falling down.

Various receipts have been given for the
composition of writing-ink, but very few have
been founded upon a knowledge of its veal

nature. The receipt given by M. Ribancourt
is as follows : Take eight ounces of Aleppo
galls, in coarse powder

; four ounces of log-

wood, in thin chips ; four ounces of sulphate
ot iron (green copperas)

; three ounces of
gum arabic, in powder; one ounce of sul-

phate of copper (blue vitriol)
; and one ounce

of sugar-candy. Boil the galls and logwood
together in twelve pounds of water for one
hour, or till half the liquid has been evapo-
rated. Strain the decoction through a hair

sieve, or linen cloth, and then add the other
ingredients. Stir the mixture till the whole
is dissolved, more especially the gum; after

which leave it to subside for 24 hours. Then
decant the ink, and preserve it in bottles of
glass or stone ware, well corked.
The following will also make a good ink:

To one quart of soft water add four ounces
of galls, one ounce of copperas roughly
bruised, and two ounces of gum arabic. Let
tlie whoie be kept near the tire a few7 days,
and occasionally well shaken.
Red writing-ink is made in the following

manner: Take of the raspings of Brazil
wood a quarter of a pound, and infuse them
two or three days in vinegar. Boil the infu-

sion for an hour over a gentle fire, and after-

wards tiltre it while hot. Put it again ovc-r

the fire, and dissolve in it, first,- half an ounce
of gum arabic

;
and afterwards of alum and

white sugar, each half an ounce.
Printing-ink is a black paint, composed of

lamp-black and linseed or suet oil boiled, so as
to acquire considerable consistence and tena-
city. The art of preparing it is kept a se-

cret ; but the obtaining good lamp-black ap-
pears to be the chief difficulty in making it.

T he ink used by copper-plate printers dif-

fers from the last only in the oil not being so
much boiled, and the black which is used be-
ing Frankfort black.

Sympathetic inks are such as do not appear
after they are written with, but which may be-
made to appear at pleasure, by certain means
to be used for that purpose. A variety of
substances have been used for this purpose.
We shall describe the best of them.

1. Dissolve some sugar of lead in water,,
and write with the solution. When dry, no-
writing will be visible. When you want to
make it appear, wet the paper with a solution
of alkaline suipluiret (liver of sulphur), and
the letters will immediately appear of a brown
colour. Even exposing the writing to the
vapours of these solutions will render ibap-
parent.

2. Write with a solution of gold 4
in aqua

regia, and let the paper dry -gently in the
shade. Nothing will appear; but draw a
sponge over it wetted with a solution of tin in-

aqua regia, the writing will immediately ap-
pear of a purple colour.

3. Write with an infusion of galls, and when
you wish the writing to appear, clip it into a
solution of green vitriol

; the letters will ap-
pear black.

4. Write with diluted sulphuric acid, and
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nothing will be visible. To render it so, hold

it to the lire, and the letters will instantly ap-

pear black.

5. Juieeof cmons, or onions, a solution of

sal ammoniac, green vitriol, &c. will auswer

tiie same purpose, though not so easily, nor

with so little heat.

6. Green sympathetic ink. Dissolve co-

balt in nitromuriatic acid, and write with; the

solution. The letters will be invisible till

held to the lire, when they will appear green,

and will disappear completely again when re-

moved into the cold. In this manner they

may be made to appear and disappear at

pleasure.

A very pleasant experiment of this kind is

to make a drawing representing a winter

scene, in which the trees appear void of

leaves, and to put the leaves on with this

sympathetic ink ; then, upon holding the

drawing near to the lire, the lea ves will begin

to appear in all the verdure of spring, and

will very much surprise those who are not in

the secret.

7. Blue sympathetic ink. Dissolve cobalt

in nitric acid
;

precipitate the Cobalt by

potass ; dissolve tins precipitated oxide of

cobalt in acetic acid, and add to the solution

one-eighth of common salt. This will form

a sympathetic ink, that, when cold, will be

invisible, hut will appear blue by heat.

Ink, removing stains of. The stains of

ink on cloth, paper, or wood, may be re-

moved by almost all acids
;
hut those acids

are to be preferred which are least likely toi

injure the texture of the stained substance.

The muriatic acid, diluted with five or six

times its weight of water, may be applied to

the spot, and, after a minute or two, may be

washed off, repeating the application as often

as may be found necessary. But the veget-

able acids are attended with less risk, and are

equally effectual. A solution of the oxalic,

citric (acid of lemons), or tartareous acids, in

water, may be applied to the most delicate

fabrics without any danger of injuring them
;

and the same solutions will discharge writing,

hut not printing-ink. Hence they may be

employed in cleaning books which have been

defaced by writing on the margin, without

impairing the text. Lemon-juice, and the

juice of sorrel, will also remove ink-stains,

hut not so easily as the concrete acid of le-

mons, or citric acid.

INNS AND. INNKEEPERS. Common
inns vvere instituted for passengers

;
and the

duty of innkeepers extends chiefly to the en-

tertaining and harbouring of travellers, find-

jug them victuals and lodging, and securing

the goods and effects of their guests
;
and

therefore if one who keeps a common inn re-

fuses either to receive a traveller as a guest

into his house, or to find, him victuals or lodg-

ing, upon his tendering a reasonable price for

the same, he is not only liable to render

damages for the injury in an action on the

case, at the suit of the party grieved, hut also

may he indicted and fined at the suit of the

king. Dyer, 158.

In return for such responsibility the law

allows him to retain the horse ot his guest

until paid for his keep; hut he cannot retain

such horse for the bill of the owner, although

he may retain his goods for such hill ; neither

can lie' detain one horse for the food of an-

other. 1 li'ubt. 207,217.

^ An innkeeper, however, is not hound (o re-

ceive the horse, unless the master lodge there

also. 2 Brown, 25 4.

Neither is a landlord bound to furni li pro-

visions unless paid beforehand. 9 Co. 87.

If an innkeeper makes out unreasonable

hills, he may be indicted for extortion ; and
if either he or any of his servants knowingly
sell bad wine or bad provisions, they will be
responsible hi an action of deceit.

Any person may set up a new inn, unless

it is inconvenient to the public, in respect of

its situation, or to its increasing the number of

inns, not only to the prejudice of the public,

but also to the hindrance and prejudice of

other antient and well-governed inns : for the

keeping of an inn is no franchise, but a law-

ful trade, open to every subject, and there-

fore there is no need of any licence from the

king for that purpose. 2 Roll. Abr. 84.

An innkeeper is distinguished from other
’ trades in that he cannot he a bankrupt; for

though he buys provisions to be spent in his

house, \et he does not properly sell them,
hut utter them at such rates as lie thinks rea-

sonable ; and the attendance of his servants,

furniture of his house, &c. are to he consi-

dered
;
and the statutes of bankruptcy only

mention merchants that use to buy and sell

in gross, or buy retail, and such as get their

living by buying and selling; but the con-

tracts with innkeepers are not for any com-
modities in specie, but they are contracts for

house-room, trouble, attendance, lodging, and
necessaries, and therefore cannot come within

the design of such words, since there is no
trade carried on by buying and bartering

commodities. 1 Jones, 437.

But where an innkeeper is a chapman also,

and buys and sells, he may, on that account,

be a bankrupt, though not barely as an inn-

keeper, and this has been frequently seen. 7

Vin. Abr. 57.

Innkeepers are dearly chargeable for the

goods of guests stolen or lost out of their inns,

and this without any contract or agreement
for that purpose ; for the law makes them
liable in respect of the reyvard, as also in re-

spect of their being places appointed and al-'

lowed by law, for the benefit and security of

traders and travellers. Dyer, 265.

But if a person comes to an innkeeper, and
desires to he entertained by him, which the'

innkeeper refuses, because his house is al-

ready full
|
whereupon the party says he will

shift among the rest of his guests, and there

he is robbed, the host shall not be charged.

Dyer, 158.

If a man comes to a common inn to har-

bour, and desires that his horse may be put to

grass, and the host put him to grass accord-

ingly, and the horse is stolen, the host shall

not be charged
;
because by law the host is

not bound to answer for airy thing out of his

inn, hut only for these that are infra hospi-

tium. 8 Co. 32 b.

Innkeepers may detain the person of the

guest who eats, or the horse which eats, till

payment, and' this he may do without any
agreement for that purpose ; for men that

get their livelihood by entertainment of others,

cannot annex such disobliging conditions,

that they should retain the party’s, property

in case of non-payment, nor make such dis-

advantageous. and impudent a supposition,

that they shall not be paid
;
and therefore the

law annexed such a condition without the
agreement of the parties. Boll. Abr. 85.

By the custom of London and Exeter, if a
man commits a horse to a hostler, and he eats
out the price of ins head, the hostler may take
him as his own, upon the reasonable appraise-
ment of four of his neighbours

;
but the inn-

keeper has no power to sell the horse, by
the general custom of the whole kingdom.
Moor. 876. 3 Buist. 27 1

.

But it has been held, that though an inn-
keeper in London may, after long keeping,
have the horse appraised, and sell him

;
yet

when he has, in such case, had him apprais-
ed, lie cannot justify the taking him to him-
self, at the price it was appraised at. 1 Vin.
Abr. 233.

Inns of court, are so called, because
the students therein study the law, to enable
them to practise in the courts at Westmin-
ster, or elsewhere

; and also because they me
ail oilier gentle exercises, as may render
them better qualified to serve the king in his
court. Fortesq. c. 4-9.

INNOMINALA OSSA. See Anatomy.
INNUENDO, is a word used in declara-

tions and law proceedings, to ascertain a per-
son or thing which was named before

; as to
say he (innuendo the plaintiff; did so and
so, when there was mention before of another
person.

Innuendo may serve for an explanation
where there is precedent matter, hut never
for a new charge

;
it may apply what is al-

ready expressed, but cannot add or enlarge
the importance of it. 2 Salk. 5 ] 3.

INOCULATION. See M EDICINE.
Inoculation, or Budding. See Graft-

ing.

INOL1TIIUS, in mineralogy, a stone con-
sisting of carbonate of lime, carbonic acid
gas, and a little iron; entirely soluble in ni-

tric acid with effervescence
; fibrous, parasi-

tic, soft, lightish, breaking into indeterminate'
fragments. There are several species: of
the filamentosius there are three varieties

;

the satin Spar, so called from its rich satiny
lustre, is found in Russia, Poland, Germany,
Saxony, and Bohemia, with the fibres straight
and a. little curved. It is Lund also about a
ihile from Alston in Cumberland, washed by
the river dyne, near the level of its bed

; co-
lour white, with sometimes a rosy tinge from
a diluted oxide of iron, and transmits light
from the edges, or in thinner pieces : frac-
ture in tiie direction of the striae fibrous,
straight or curved

; specific gravity about
2.71, contains carbonic acid 47, carbonate iff

lime 50, water of crystallization 2, and a small
portion of iron.

INORDINATE proportion, is where
there are three magnitudes in one rank, and
three others propo.tional to them in another,
and you compare them in a different order!
Thus suppose the numbers in one rank to b6
2, 3, 9'; and those of the other -rank 8 24, 36

;

which are compared in a different order, viz!
2:3: *. 2~t : 36; and 3 : 9 ‘

: 8 : 24. Then,
rejecting the mean terms of each rank, you
conclude 2:9: '• 8 : 36.

INQUEST, in law, signifies an enquiry
made hy a jury, in a civil or criminal causey
by examining witnesses. There is also an
inquest of office, used for the satisfaction of
the judges, and sometimes to make an en-
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efttiry whether a criminal is a lunatic or

not ; upon which inquest, if it is found that

the criminal only feigns himself to be a luna-

tic, and at the same time refuses to plead, he
may be dealt with as one standing mute.
Where a person is attainted of felony, and
escapes, and afterwards, on being retaken,

denies that he is the same man, inquest must
be made into the identity of the person by a
jury, before he can be executed.
INQUISI TION, in law, a manner of pro-

ceeding by way of search or examination used
on the king’s behalf, in cases of outlawry,
treason, felony, self-murder, &c. to discover

lands, goods, and the like, forfeited to the

crown, inquisition is also had upon extents

of lands, tenements, & c. writs of elegit, and
where judgment being had by default, da-

mages and costs are recovered.

Inq.uisiti.on, in the church of Rome, a

tribunal in several Roman-catholic countries,

erected by the popes for the examination and
punishment of heretics.

This court was founded in the 12th cen-

tury by father Dominic and his followers,

who were sent by pope Innocent III. with or-

ders to excite the catholic princes and people
to extirpate heretics, to search into their

number and quality, and to transmit a faith-

ful account thereof to Rome. Hence they

were called inquisitors ; and this gave birth

to the formidable tribunal of the inquisition,

which was received in all Italy, and the do-
minions of Spain, except the kingdom of

Naples, and the Low-countiies. See Act
of Faith.
INROLLMENT, in law, is the register-

ing, recording, or entering in the rolls of the

chancery, king’s-bench, common-pleas, or

exchequer, or by the clerk of the peace in

the records of the quarter-sessions, of any
lawful act

; a statute or recognizance acknow-
ledges a deed of bargain and sale of lands,

and the like ; but the inrolling a deed does

not make it a record, though it therein be-

comes a deed recorded ; for there is a differ-

ence between a matter of record, and a thing

recorded to be kept in memory ; a record

being the entry in parchment ofjudicial mat-
ters controverted in a court of record, and
whereof the court takes notice, whereas an
inrollmentpf a deed is a private act of the

parties concerned, of which the court takes

no cognizance at the time of doing, it, al-

though the court permits it. 2 Liil. Abr.
c. 9.

By stat. 27 H. VIII. c. lG, no lands shall

pass, whereby any estate of inheritance or

freehold shall take effect, or any use thereof

be made, by reason only of any bargain and
sale thereof, except the bargain and sale is

made by writing indented, sealed, and within

six months inrolled in one of the king’s courts

of record at Westminster ; or else-within the

county where the lands lie, before the clerk

of the peace, and one or more justices.

But by 5 Eliz. c. 26, in the counties pala-j

tine, they may be inrolled at the respective

courts there, or at the assizes.

Every deed before it is inrolled is to be ac-

knowledged to be the deed of the party, be-

fore a master of chancery, or a judge of the

court wherein it is inrolled, which is the offi-

cer’s warrant for inrolling the same
;
and the

inrollment of a deed, if it is acknowledged

by the grantor, will be a good proof of the

, deed itself upon trial. 2 Lill. Abr, 69,

But a deed may be inrolled without the

examination of the party himself ; for it is

sufficient if oath is made of the execution.

If two are parties, and the deed is acknow-
ledged by one, the other is bound by it. And
if a man lives abroad, and would pass lands

here in England, a nominal person may be
joined with him in the deed, who may acknow-
ledge it here, and it will be binding. 1 Salk.

389.
^

INSCRIBED, in geometry. A figure is

said to be inscribed in another when all its

angles touch the sides or planes of the other

figure..

INSECTS. See Entomology.
INSOLATION, in chemistry, a term

made use of to denote an exposure to the

sun, to promote the chemical action of one
substance upon another.

INSTALLMENT, the.instating or estab-

lishing a person in some dignity. This word
is ch telly used for the induction of a dean,

prebendary, or other ecclesiastical dignitary,

into the possession of his stall, or other pro-

per seat in the cathedral to which he belongs.

It is also used for the ceremony whereby the

knights of the garter are placed in their rank
in the chapel of St. George at Windsor, and
on many other like occasions. It is sometimes
termed installation.

INSTITUTES, in literary history, a book
containing the elements of the Roman law,

and constituting the last part of the civil law.

The institutes are divided into four books,

and contain an abridgment of the whole body
of the civil law, being designed for the use of

students.

INSTITUTION, in general, signifies the
establishing or founding something.

In the canon and common law it signifies

the investing a clerk with the spiritualities of
a rectory, &c. which is done by the bishop,
who uses the formula, “

I institute you rector

of such a church, with cure of souls, and re-

ceive your care and mine.” This- makes him
a complete parson as to spirituality, but not
as to temporality, which depends on induc-
tion. The term institutions is also used, in a

literary sense, for a book containing the de-
ments of any art or science : such are institu-

tions of medicine, institutions of rhetoric,

&c.

INSTRUMENT, in law, some public act

or authentic deed, by which any truth is

made apparent, or any right or title establish-

ed in a court of justice. See Deed.
Instruments, in music, are either played

on by means of wind, as the organ, &c. ; or by
strings, as the violin, &c.
INSTRUMENTS, astronomical. We

shall, under the word Observatory, give

an account of the several instruments made
use of in practical astronomy.

Instruments, mathematical. A pock-
et case of mathematical instruments con-
tains the following particulars, viz. 1. A pair

of plain compasses. 2. A pair of drawing
compasses, with its several parts. 3. A
drawing-pen and pointer. 4. A protractor,

in form of a semicircle, or sometimes of a
parallelogram. 5. A parallel ruler. 6. A
plain scale. 7. A sector, besides the biack-

lead pencil for drawing lines. The general
uses of the above instruments are as follow :

see Plate Mathematical Instrument?..

I Of the plain compasses, Fig. 1. The
use. of the common or plain compasses is,

I (E) to draw a blank line A B, by the edge of
a ruler, through any given point or points
C D, &c. (2.) Take any extent or length

i between the points of the compasses, and to
i set it oil', or apply it successively upon any

|

line, as from C to D, fig. 2. (3.) To take
! any proposed line C D between the points,

and, by applying it to the proper scale, to
find its length. (4.) To set off equal dis-

tances upon a given line, by making a dot
with the point at each, through which to
draw parallel lines. (5.) To draw any blank
circle, intersecting arches, &c. (6.) To lay-

off an angle of a given quantity upon an
arch of a circle from the line of chords, 5;c.

(7.) To measure any arch or angle, upon
the chords, &c. (8.) To construct any pro-
posed figure, in plotting or making plans,

&c. by setting off the quantity of the sides
and angles from proper scales. In short, the
use of the compasses occurs in every branch
of practical mathematics.

II. Of the dravjing-compasses . These
compasses are chielly designed for drawing
circles, and circular arches ; and it is often
necessary they should be drawn with differ-

ent materials; and therefore this pair of
compasses has, in one of its legs, a triangular
socket, and screw, to receive and fasten the
following parts or points for that purpose,
viz. (1.) A steel point, which being fixed in
the socket, makes the compasses then but a
plain pair, and has all the same uses as just
now described in drawing blank circles, set-

ting off lines, &c. (2.) A port-crayon with
a black-lead pencil, cut to a fine point, for
drawing lines that may be easily rubbed out
again, if not right. A piece of slate-pencil
may also be used -in this part for drawing on
slate. (3.) The dqtting-point, or dotting,
pen, with a small rowel, or indented wheel
at the end, moving very freely ; and receiv-
ing ink from the brass pen over it, communi-
cates the same in equal and regular dots upon
the paper, where dotted lines are chosen,

j

(4.) The steel pen or point, for drawing and.

|

describing black lines with ink ; for this pur--
i pose the two parts or Sides of the pen are
1

opened or closed with an adjusting, screw,

j

that the line drawn may be as fine or as

j

coarse as you please.

I

In the port-crayon, dotter, and steel pm,
there is a joint, by which you can set the
lower part always perpendic.ular to the pap.r,
which is necessary for drawing a line wd)
in every extent or opening of the compasses.

In some of the better sort of instrumeuts,
theoe points slide into the socket, and are
kept tight by a spring on the insideAhat is -

not seen.

The steel point is sometimes made'with a
joint, and furnished with a line spring aiyj

screw ; by which, when you have opened the
’

compasses nearly to the extent required, you
can, by turning the screw, move the point
to the true extent as it were, to a ha r’s

.

breadth; which is the reason these are called;
hair-compasses.

The common compasses, at large, are Lot
altogether so well adapted for small drawings

;

and therefore a small sort called b-ow,s, Ire •

contrived to answer all such purposes
; they

consist only of a steel point and drawing-pen,;,

with a joint, and of a small . length, so that
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very small circles may be nicely drawn with

them, as they are to be conveniently moved
and turned about in the hand, by a short

stem or shaft.

ILL Of the drawing pen and pencil. The
drawing-pen is only the common steel pen
at the end of a brass rod, or shaft, of a con-

venient length, to be held in the hand for

drawing all kinds of straight black lines by
the edge of a rule. The shaft or handle has

a screw in the middle part
;
and, when un-

screwed, there is a fine steel round pin or

point, by which you make as nice a mark
or dot upon the paper as you please, for

terminating your lines in curious draughts.

The black-lead pencil, if good, is of fre-

quent use for drawing straight lines, and for

supplying the place of the drawing-pen, where
lines of ink are not necessary ; it is also often

substituted for the common pen in writing,

figuring, &c. Because in all cases, if what
Te drawn with it be not right, or does not

please, it may be very easily rubbed out with

a piece of crumb-bread, and the whole new-

drawn.
IV. Of the protractor. The protractor

is a semicircle of brass, A D B, divided into

180 degrees, and numbered each way from

end to end of the semicircle by 10°, 20°, 30°,

&c. The central line is the external edge

of the protractor’s diameter, or straight side,

sloped down to the under side, and is gene-

rally called a fiducial edge; in the middle of

which is a small line or line notch in the

very edge, for the centre of the protractor.

The uses of the protractor are two: (1.) To
-measure any angle proposed. (2.) To lay

down any angle required.

For example: suppose it required to find

what number of degrees are contained in

the angle ACB (fig. 4) ;
you place the centre

of the protractor upon the angular point C,

and the fiducial edge exactly upon the line

C A ;
then observe what number of degrees

the line C B cuts upon the graduated limb

of the protractor, and that will be the mea-
sure of the angle A C B as required.

Secondly, suppose it required to protract

or lav off from the line A C, an angle A C B,

equal to 35 degrees. To do this, you place

the centre of the protractor upon the given

point C, and the straight edge upon A C
very exactly ;

then make a fine point or dot

at 35 degrees on the limb at B, and the pro-

tractor being removed, you draw through B
the straight line C B, and it will make the

angle A C B required.

Protractors in form of a parallelogram, or

long square, as a E F h fig. 3, are usually

made in ivory or brass; are more exact

than the common semicircular ones, for

angles to 40 or 50 degrees, because at and

about each end, the divisions (being farther

from the centre) are larger.

V. Of the parallel ru er. The parallel

ruler is so called, because as it consists of

two straight rules, connected together by

two brass bars, yet so as to admit a very free

motion to each: the one ruler must always

move parallel-wise to the other, that is, one

rule will be every where equidistant from the

other, and by this means it becomes naturally

fitted for drawing one or more lines parallel

to, or equally distant from, any line proposed.

The manner of doing which is thus:

Let it be required to draw a straight line

parallel to a given line A B, and at the dts-
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tance AC, from it. (fig. 5.) First open the

rulers to a greater distance than A C, and
place the edge of the rulers exactly on the

line A B ; then holding the other rule (or

side) firmly on the paper, you move the up-
per rule down from A to the point C, by
which (holding it fast) you draw the line

C D, which will be parallel to the given line

A B as required.

Many very useful problems in the mathe-
matics are performed by this instrument, of

which the following are examples.
Let it be required to find a fourth pro-

portional to three right lines given, A B,

B C, and A D (fig. 6). To do this, draw the

lines AC, A E, making any angle at plea-

sure. Upon A C with the compasses set off

the lines A B and B C ; and upon A E set

of the line A D
;
join D B, and parallel to

;

it draw E C, then will D E be the fourth

proportional required. For A B : B C : :

A D : D E.

Again, suppose it required to divide any
j

line, A B, as another line A C "is divided 1

(lig. 7). To do this, join the extremities of !

each line C B, and paral'el to C B draw
El, Ell 1)6, through the given points'

DEF in the line AC; and by these lines

the line A B will be divided exactly similar
|

to the line A C.
The parallel ruler is seldom put into a

case of instruments, but those of the larger

and better sort ; being generally sold by
itself of various sizes, from 6 inches to 2 feel ;

in length.

Of the plain scale. The lines generally
j

drawn on the plain scale, are these following:

Marked
I. Lines of equal parts. E. P.

II. Chords. Clio.

III. Rhumbs. Ru.
IV. Sines. Sin.

V. Tangents. Tan.
VI. Secants. Sec.

VII. Half-Tangents. S. T.
VIII. Longitude. Long.
IX. Latitude. Lat.

X. Hours. Ho.
XI. — Inclinations. In. Mer.

Ofljie lines of equal parts. Lines of equal

parts are of two sorts, viz. simply divided,

and diagonally divided, Plate 5.

1. Simply divided. Draw three lines pa-

rallel to one another, at unequal distances

(iig. 8), and of any convenient length
;

di-

vide tli is length into what number of equal !

parts is thought necessary, allowing some
certain number of these parts to an inch, such

as 2, 2 j, 3, 4, 4-|, &c. which divisions

distinguish by lines drawn across the three

parallels. Divide the left-hand division into

10 equal parts, which distinguish by lines

drawn across the lower parallels only; but
for distinction’s sake, let the fifth division be
somewhat longer than the others : and it may
not be inconvenient to divide the same left

hand division into 12 equal parts, which are

laid down on the upper parallel line, having
the third, sixth, and ninth divisions distin-

guished by longer strokes than the rest,

whereof that at the sixth division make the

longest.

There are, for the most part, several of

these simply divided scales put on rulers,

one above the other, with numbers ou the

left hand, shewing in each scale, how many
equal parts an inch is divided into; such as

20, 25, 30, 35, 40, 45, tsc. and are severally

used, as the plan to be expressed should be

larger or smaller.

The use of these lines of equal parts, is to

lay down any line expressed by a number of

two places or denominations, whether deci-

mally or duodecimally divided
;
as leagues,

miles, chains, poles, yards, feet, inches, &c.

and their tenth parts, or twelfth parts
; thus,

if each of the divisions be reckoned 1, as 1

league, mile, chain, &rc. then each of the

subdivisions will express part thereof;

and if each of the large divisions be called

10, then each small one will be 1 ;
and if the

large divisions be 100, then each small one
will be 10, &c.

Therefore to lay off a line 8^., 87, or

870 parts, let them be leagues, miles, chains,

&c. set one point of the compasses on the

8th of the large divisions, counting from the

left hand towards the light, and open the

compasses, till the other point falls on the

7th of the small divisions, counting from the

right hand towards the left, then are the

compasses opened to express a line, of S-L.

87, or 870 leagues, miles, chains, &c. and
bears such proportion in the plan, as the line

measured does to the thing represented.

But if a length of feet and inches was to be
expressed, the same large divisions may re-

present the feet, but the inches must be taken

from the upper part of the first division,

which (as b'etore noted) is divided into twelve

equal parts.

Thus if a line of 7 feet 5 inches was to be
laid down, set one point of the compasses on
the fifth division among the twelve, counting

from the right hand towards the left, and
extend the other to 7, among the large di-

visions: and that distance laid down in the

plan, shall express a line of 7 leet 5 inches;

and the like is to be understood of any other

dimensions.

2. Diagonally divided. Draw eleven

lines parallel to each other, and at equal

distances'; divide the upper of these lines

into such a number of equal parts, as the scale

to be expressed is intended to contain
; and

from each of these divisions draw perpen-
diculars through the eleven parallels (tig. 9) :

subdivide the first of these divisions into 10

equal parts, both in the upper and lower

lines ;
then each of these subdivisions may

be also subdivided into ten equal parts, by
drawing diagonal lines; viz. from the 10th

below, to the ninth above; from the ninth

below to the eighth above; from the eighth

below to the seventh above, &c. till from the

first below to the 0th above, so that by these

means one of the primary divisions on the

scale will be divided into 100 equal parts.

There are generally two diagonal scales

laid on the same plane or face of the ruler,

one being commonly half the other (fig. 9).

The use of the diagonal scale is much the

same with the simple scale; all the difference

is, that a plan may be laid down more accu-

rately by it ; because in this, a fine may be
taken of three denominations, whereas from
the former, only two could be taken.

Now from this construction it is plain, if

each of the primary divisions represent 1, each
!
of the first subdivisions will express -J-g- of 1 ;

j

and each of the second subdivisions (which

!

are taken on the diagonal fines, counting

! from the top downwards) will express Gf



the former subdivisions or a 100th of the I

primary divisions; and if each of the pri-

mary divisions -express 10, then each of the

first subdivisions will express 1, and each of

the 2d, f6 ;
and if each of the primary di-

visions represent 100, then each of the first

subdivisions will be 10, and each of tiie 2d

will be 1, &c.

Therefore to lay down a line, whose length

is expressed by 347, 34 f- or 3 whether

leagues, miles, chains, See.

On the diagonal line, joined to the 4th of

the first subdivisions, count 7 downwards,

reckoning the distance of each parallel 1 ;

there set one point of the compasses, and ex-

tend the other, till it falls on the intersection

of the third primary division with the same

parallel in which the other foot rests, and

the compasses will then be opened to express

a line of 347, 34 or &c.

Those who have frequent occasion to use

scales, perhaps will find, that a ruler with the

20 following scales on it, viz. 10 on each face,

will suit more purposes than any set of simply

divided scales hitherto made public, on one

ruler.

One. Side.—The divisions to an inch.

10, 11, 12, 15, 164, 18, 20, 22, 25.

Other Side—The divisions to an inch.

23, 32, 36, 40, 45, 50, 60, 70, 85, 100.

The left-hand primary division, to be di-

vided into 10 and 12 and 8 parts; for these

subdivisions are of great use in drawing the

parts of a fortress, and of a piece of cannon.

It will here be convenient to shew, how
any plan expressed by right lines and angles,

may be delineated by the scales of equal

parts, and the protractor. Suppose three

adjacent things, in any right-lined triangle

being given, to form the plan thereof.

Example. Let ABC (fig-. 10,) be a triangular

field, the side AB = 327 yards ; AC 208

yards ;
and the angle at A rr 44^ degrees.

Construction. Draw a line A B at plea-

sure ;
then from the diagonal scale take 327

between the points of the compasses, and

lav it from A to B; set the centre of the

protractor to the point A, lay off 44£ degrees,

and by that mark draw A C ; take with the

compasses from the same scale 208, lay it

from A to C, and join C B ; so shall the parts

of the triangle A B C, in the plan, bear the

same proportion to each other, as the real

parts in the field do.

The side C B may be measured on the

same scale from which the sides A B, AC,
were taken; and the angles at B and C may
be measured by applying the protractor to

them.

If two angles and the side contained be-

tween them were given.

Draw a line to express the side (as be-

fore) ;
at the ends of that line, point off the

angles, as observed in the field ; lines drawn

from the ends of the given line through those

marks, shall form a triangle similar to that

of the field.

Five adjacent things, sides and angles, in

a right-lined quadrilateral, being given, to

Jay down the plan thereof, fig. 11.

i Example. Given Z. A = 70°; AB = 215

links; A B = 115°
;
BC = 596 links ; Z. C =

114°.

VOL. II.

INSTRUMENTS.

Construction. Draw A D at pleasure

;

from A draw A B, so as to make with A D
an angle of 70°: make AB=215 (taken irom
the scales)

; Irom B, draw ft C, to make with
A Ban angle of 115°; make BC —596;
from C, draw C D, to make with C B an
angle ot 114°; and by the intersection of
C 1) with A D, a quadrilateral will be formed
similar to the figure in which such measures
could be taken as are expressed in the ex-
ample.

it three of the things were sides, the plan
might be formed with equal ease.

Following the same method, a figure of
many more sides may be delineated

;
and in

tliis maimer, or some other like to it, survey-
ors make their plans or surveys.

The remaining lines of the plain scale are
tlius constructed.

Describe a circumference with any con-
venient radius, and draw the diameters tig. 12
AB, D E, at right angles to each other;
continue BA at pleasure towards F ;

through
D, draw D G parallel to B F

;
and draw the

chords B D, B E, AD, AE. Circumscribe
the circle with the square HMN, whose
sides H M, M N, shall be parallel to A B,
E D.

1. To construct the line of chords. Di-
vide the arc AD into 90 equal parts: mark
the 10th divisions with the figures 10, 20,
30, 40, 50, 60, 70, 80, 90 ;

on D, as a cen-
tre, with the compasses, transfer the several
divisions of the quadrantal arc, to the chord
AD, which 'marked with the figures corre-

sponding, will become aline of chords.

Note. In the construction of this, and the
following scales, only the primary divisions

are drawn ; the intermediate ones are omit-
ted, that the figure may not appear too much
crowded.

2. The line of rhumbs. Divide the arc
BE into 8 equal parts, which mark with the

figures I, 2, 3, 4, 5, 6, 7, 8, and divide each
of those parts into quarters; on B, as a cen-
tre, transfer the divisions of the arc to the

chord BE, which marked with the corre-

sponding figures, will be a line of rhumbs.

3. The line of sines. Through each of

the divisions of the arc A D, draw right lines

parallel to the radius AC; and C D will be
divided into a line of sines which are to be
numbered from C to D for the right sines,

and from D to C for the versed sines. The
versed sines maybe continued to 180 degrees
by laying the divisions of the radius C D,
from C to E.

4. The line of tangents. A ruler on G,
and the several divisions of the arc A D,
will intersect the line DG, which will be-

come a lint* of tangents, and is to Ire figured

from D to G, with 10, 20, 30, 40, &c.

5. The line of secants. The distances

from the centre C to the divisions on the

line of tangents being transferred to the line

CF from the centre C, will give the di-

visions of the line of secants ; which must be
numbered from A towards F, with 10, 20,

30, See.

6. The line ofhalf-tangents (or the tangent s

ofhalfthe arcs). A ruler on E, and the

several divisions of the arc A D, will inter-

sect the radius CA, in the divisions of the
’ D
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semi or half tangents ;
mark these with tire

corresponding figures of the arc A 13.

4 he semitangents on the plane scales are

generally continued as far as the length of

the ruler they are laid on will admit; the di-

visions beyond 90° are found by dividing the

arc A E like the arc A D, then laying a ruler

by E .and these divisions of the arc A E,

the divisions of the semitangents above 90
degrees will be obtained on the line C A con-
tinued.

7. The line of longitude. Divide AH
into 60 equal parts ; through each of these

divisions, parallels to the radius AC, will

intersect the arc AE, in as many points;

from E as a centre, the divisions of the arc

E A, being transferred to the chord EA, will

g.ve the divisions of the line oi longitude.

The points thus found on the quadrantal

arc, taken from A to E, belong to the sines

of the. equally increasing sexagenary parts of

the radius
; and those arcs reckoned from E,

belong to the cosines of those sexagenary
parts.

8. The line of latitude. A ruler on A,
and the several divisions of the sines on C D,
will intersect the arc BD, in as many points ;

on B as a centre, transfer the intersections of

the arc BD, to the right line BD ; number
the divisions from B to D, with 10, 20, 30,

&c. to 90 ; and B D will be a line of latitude.

9- The line of hours Bisect the quadrant-

al arcs B D, BE, in a, b ; divide the qua-

drantal arc ab into 6 equal parts (which gives

15 degrees for each hour)
;
and each of these

into 4 others (which will give the quarters).

A ruler on C, and the several divisions of the

arc ab, will intersect the line M N in the hour,

Ac. points, which are to be marked as in

the figure.

10. The line of inclinations of meridians.

Bisect the arc EA in c; divide the quadran-

tal arc be into 90 equal parts
;
lay a ruler on

C and the several divisions of the arc be, and

the intersections of the line HM will be the

divisions of a line of inclinations of meridians.

Ofthe sector. A sector is a figure formed
by two radii of a circle, and that part of

the circumference comprehended between
the two radii.

The instrument called a sector, consists of

two fiat rulers moveable round an axis or

joint; and from the centre of this joint se-

veral scales are drawn on the faces of the

rulers.

The two rulers are called legs, and repre-

sent the radii of a circle
;
and the middle of

the joint expresses the centre.

The scales generally put on sectors, may-

be distinguished into single, and double.

The single scales are such as are common'
ly put on plain scales, and from whence di-

mensions or distances are taken, as have been

already directed.

Tire double scales are those which proceed

from the centre; each scale is laid twice on
the same face of the instrument, viz. once

on each leg: from these scales, dimensions

or distances are to be taken, when the legs of

the instrument are in an angular position, as

will be shewn hereafter.
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The Scales commonly put on the best Sectors, ate

Sinjrle

("Inches, each Inch divided into 8 and 10 parts.

I Decimals, containing 100 parts.

I Chords,

line

of

Sines,

Tangents,
Rhumbs,
Latitude,

Hours,
Longitude,
Inclin. Merid.

. the T Numbers,
Loga- f Sines,

rithms C Versed Sine3,

of j Tangents,

marked

"Cho.
Sin.

Tang.
Rum.
l.at.

lion,

j

Lon.
In. Me.
Num.
Sin.

V. Sin.

^Tan.

Double ^ 4 y
5

6

L 7J

a

line

of

"Lines, or of equal parts,

Chords,
Sines,

Tangents to 45°

Secants,

Tangents above 45°

Polygons,

> marked

Lin.

Cho.
Sin.

Tan.
See.

Tan.
Pol.

'The scales of lines, chords, sines, tangents,
rhumbs, latitudes, hours, longitude, inch
inerfcl. may be used, whether the instrument
is shut or open, each of these scales being
contained on one of the legs only. The
scales of inches, decimals, log. numbers, log.

sines, log. versed sines, and log. tangents, are
to be used with the sector quite opened, part
of each scale lying on both legs.

'1 he double scales of lines, chords, sines,

and lower tangents, or tangents under 45 de-
grees, are all of the same radius or length

;

they begin at the centre of the instrument,
and are terminated near the other extremity
oi each leg; viz. the lines at the division 10,

the chords at 60, the sines at 90, and the
tangents at 45 ; the remainder of tire tan-
gents, or those above 45 degrees, are on other
scales beginning at | of the length of the
former, counted from the centre, wdiere they
are marked with 45, and run to about 76°.

* The secants also begin at the same dis-

tance from the centre, where they are marked
with 0, and are from thence continued to as

many degrees as the length of the sector will

allow, which is about 75 degrees.
Each double scale, one being on each leg

and proceeding from the centre, make an
angle ; and in an equal angular position are
all the double scales, whether of lines, or of
chords, or of sines, or of tangents to 45 de-
grees.

And the angles made by the scales of upper
tangents, and of secants, are also equal ;

and
sometimes these angles are made equal to

those made by the other double scales.

The scales of polygons are put near the

inner edge of the legs : their beginning is not

so far removed from the centre, as the 60 on
the chords is: where these scales begin, they

• are marked with '4, and from thence are fi-

gured backwards, or towards the centre, to

12.

From this disposition of the double scales,

it is plain, that those angles which were equal

to each other, while the legs of the sector

were close, will still continue to be equal,

although the sector be opened to any distance

it will admit of.

We shall now' illustrate the nature of this

instrument by examples.

Iz?t CL, CL, (fig. 13) be the two lines of

lines upon the sector, opened to an angle

JLCL; join the divisions 4 and 4, 7 and' 7,

10 and 10, by the dotted lines a, h, c, d, I. L.
Then by the nature of similar triangles, it is

C L to C h, as LL to ab ; and CL to C d,

as L L to c d
;
and therefore a b is the same

part of LL as C b is of C L. Consequent-
ly, if LL be 10, then a b will be 4, and c d
will be 7 of the same parts.

And hence, though the lateral scale C L
be fixed, yet a parallel scale LL, is obtain-

able at pleasure ; and therefore though the

lateral radius is of a determined length in the
lines of chords, sines, tangents and secants,

yet the parallel radius may be had of any size

you wrant, by means of the sector, as far as

its length will admit; and all the parallel

sines See. peculiar to it; as will be evident
by the following examples in each pair of

lines.

Ex. I. In the lines of equal parts. Hav-
ing 3 numbers given, 4, 7, 16, to find out a

4th proportional. To do this, take the late-

ral extent of 16 in the line C L, and apply
it parallel-wise, from 4 to 4, by a proper
opening of the sector; then take the parallel

distance from 7 to 7 in your compasses, and
applying one foot in C, the other will fall on
28 in the line of lines C L, and is the number
required; for 4: 7:: 16: 28.

Ex. 2. In. the lines of chords. Suppose
it required to lay off an angle A C B, (fig. 4)
equal to 35 degrees

;
then with any conveni-

ent opening of the sector, take the extent
from 60 to 60, and with it (as radius) on the

point C describe the arch A D indefinitely
;

then in the same opening of the sector take

the parallel distance from 35 degrees to 35
degrees, and set it from A to B in the arch
A 1) and draw A B, and it makes the angle
at C required.

Ex. 3. In the lines of sines. The lines

of sines, tangents, and secants, are used in

conjunction w'ith the lines of lines in the so-

lution of all the cases of plain trigonometry
;

thus let there be given in the triangle A B C,
(fig. 1 4) the side A B = 230 ;

and the angle
AB C = 36° 30'

; to find the side A C.
Here the angle at C is 53° 30'. Then take

the lateral distance 230, from the line of

lines, and make it a parallel from 53° 30' to
53° 30' in the line of sines; then the parallel

distance between 36° 30' in the same lines,

will reach laterally from the centre to 170,

19 in the line of lines for the side A C .re-

quired.

Ex. 4. In the lines of tangents. If instead!

of making the side B C radius (as before)

you make A B radius
; then A C w hich before

was a sine, is now the tangent of the angle
B ; and therefore to find it, you use the lines

of tangents, thus:

Take the lateral distance 230 from the fine

of liif. s, and make it a parallel distance on
the tangent radius, viz. from 45° to 45°, then
the parallel tangent from 36° 30', to 36° 30',

will measure laterally on the line of line*

170, 19, as before, for the side A C.

Lx. 5. In the lines of secants. In the
same triangle, in the base A B, and the an-
gles at B and C given, as before, to find the
side or hypothenuse B C. Here B C is the
secant of the angle B.

Take the lateral distance 230 from the line

of lines, and make it a parallel distance on the
tangent radius or beginnings of the lines of
secants ;

then the parallel secant of60°3')' will

measure laterally on the line of lines 287, 12,
for the length of B C as required.

Lx. 6. In the lines of sines and tangents
conjointly. In the solution of spherical trian-

gles, you use the line of sines and tangents
only, as in the following example. In the sphe-
rical triangleA BC(fig. 15) right-angled at A,
there are given the sideAB= 36° 1 5', and the
adjacent angle B = 42° 34', to find the side
A C. The analogy is radius r sine of A B :

:

tangent of B : tangent of A C
; therefore

make the lateral sine of 36° 15' a parallel at
radius, or between 90 and 90 ; then the pa-
rallel tangent of 42° 34' will give the lateral

tangent of 28° 30' for the side A C.
Lx. 7. In the lines of polygons. It has

been observed that the chord of 60 degrees
is equal to radius

; and 60° is the sixth part of
360°

;
therefore such a chord is the side of

a hexagon, inscribed in a circle : so that in

the line of polygons, if you make the pa-
rallel distance between 6 and 6, the radius
of a circle, as A C (fig. 16), then if you take
(lie parallel distance between 5 and 5, and
place it from A to B, the line A B will be the
side of a pentagon A B D E F, inscribed in

the circle; in the same manner may any
other polygon, from 4 to 12 sides, be inscrib-

ed in a circle, or upon any given line A B.

Lx. 8. Of Gunter's lines. We have now
shewn the use of all that are properly called
sectoral lines, or that are to be used sector-
wise

;
but there is another set of lines usually

put upon the sector, that will in a more ready
and simple manner give the answers to the
questions in the above examples, and these
are called artificial lines of numbers, sines,

and tangents: because the)’ are only the
logarithms of the natural numbers, sines, and
tangents, laid upon lines of scales, which
method was first invented by Mr. Edmund
Gunter, and is the reason why they have ever
since been called Gunter’s lines, or the Gun-
ter.

Logarithms are only the ratios of numbers,
and the ratios of all proportional numbers
are equal. Now all questions in multipli-

cation, division, the rule of three, and the
analogies of plain and spherical trigonometry,
are all stated in proportional numbers or
terms; therefore, if iiUhe compasse* you take
the extent (or ratio) between the first and
second terms, that will always be equal to
the extent (or ratio) between the third and
fourth terms

;
and consequently, if with the
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extent between the first and second terms,

you place one foot of the compasses on the

third term, then turning the compasses about,

the other foot will tail on the fourth term
sought.

r
i has in example T, of tire three given

numbers 4, 7, and 16
,

if you take the ex-

tent from 4 to 7 in the compasses, and place

one foot in 16, the other will fall on 28 the

answer, in the line of numbers marked n.

Again, the artificial lines of numbers and
sines, are used together in plain trigonome-

try, as in example 3, where the two angles

B and C, and the side AB are given ; for here

if you take the extent of the two angles 53°

30 and 36° 30' in the line of sines marked s,

then placing one foot upon 230 in the line

of numbers n, the other will reach to 170,

19 the answer.

Also the lines of numbers and tangents are

used conjointly, as in the example 4, for take

in the line of tangents t, the extent from 45°

{radius) to 36° 30 ; that will reach from 230
to 170, f9 the answer as before.

Lastly, the artificial lines of sines and tan-

gents are used together in the analogies of

spherical triangles.

Thus example 6 is solved by taking in the

line of sines .v, the extent from 90° (radius)

to 36° 15', then that in the line of tangents t,

will reach from 42° 34' to 28° 30, the answer
required.

We shall only further observe that each pair

of sectoral lines contain the same angle, viz.

6 degrees in the common 6-inch sector

;

therefore to open these lines to any given

angle, as 35° for instance, you have only to

take 35° laterally from the line of chords,

and apply it parallelwise from 60° to 60° in

the same lines, and they will all be opened
to the given angle of 35°.

If to the angle 33° you add the angle 6°,

which they contain, the sum is 4l°: then

take 4l° laterally from the line of chords, and
apply it parallelwise, from 60 to 60, then will

the sides or edges of the sector contain the

same angle of 3 5 degrees.

Ofproportional compasses. Though this

sort of compasses does not pertain to a com-
mon case of instruments, yet a short account

of their nature and use may not be unaccept-

able to those who are not acquainted with

them. They consist of two parts or sides of

brass, which lie upon each other, so nicely

as to appear but one when they are shut.

These sides easily open, and move about a cen-

tre, which is itself moveable in a hollow canal

cut through the greatest part of their length.

To this centre on each side is affixed a sliding

pieoe of a small length, with a fine line drawn
on it serving as an index, to be set against

other lines or divisions placed upon the com-
passes on both sides. These lines are : 1 . A
line of lines. 2. A line of superficies, areas,

or plans. 3. A line of solids. 4. A line of

circles, or rather of polygons to be inscribed

in circles.

These lines are all unequally divided, the

three first from It© 10, the last from 6 to

20; their uses are as follow:

By the line of lines you divide a given

line into any number of equal parts
;
for by

placing the index against 1, and screwing
it fast, if you open the compasses, then the

distance between the points at each end
will be equal. If you place the index against

2, and open the compasses, the distance be-

tween the points of the longer legs will be
twice the distance between the shorter ones ;

and thus a line is bisected, or divided into

two equal parts. If the index be placed
against 3, and the compasses opened, the

distances between the points will be as 3 to

1,

and so a line is divided into three equal

parts ; and so you proceed for any other
number of parts under 10.

The numbers of the fine of plans answer to

the squares of those in the line of lines ; for

because superficies or plans are to each other,

as the squares . of their iike sides, therefore

if the index be placed against 2 in the line of
plans

; then the distance between the small
points will be the side of a plan whose area is

i
; but the distance of the larger points will

be the like side of a plan whose area is

2, or twice as big. If the index be placed at

3, and the compasses opened, the distances

between the points at each end will be the

like sides of plans, whose areas are 1 to 3, and
so of others.

The numbers of the line of solids answer
to the cubes of those in the line of lines; be-
cause all solids are to each other as the cubes
of their like sides or diameters

; therefore, if

the index be placed to No. 2, 3, 4, &c. in

the line of solids, the distances between the
lesser and larger points will be the like sides

of solids, which are to each other as 1 to 2,

1 to 3, 1 to 4, &c. For example, if the in-

dex be placed at 10, and the compasses be
opened, so that the small points may take the
diameter of a bullet weighing 1 ounce, then
the distance between the larger points will

be, the diameter of a bullet or globe of 10
ounces, or which is lO.timesas big.

Lastly the numbers in the line of circles are
the sides of polygons to be inscribed in a

given circle, or by which a circle maybe di-

vided into those equal parts from 6 to 20.
Thus if the index be placed at 6, the points

of the compasses at either end, when opened
to the radius of a given circle, will contain
the side of a hexagon, or divide the circle

into 6 equal parts. If the index be placed
against 7, and the compasses opened, so that

the larger points may take in the radius of
the circle

;
then the shorter points will di-

vide the circle into 7 equal parts for inscrib-

ing a heptagon. Again, placing the index
to 8, and opening the compasses, the larger

points will contain the radius, and the lesser

points divide the circle into 8 equal parts,

for inscribing an octagon or square. And
thus you proceed for others.

Instruments, surgical. A case of pocket
instruments for surgeons, which they ought'
always to carry about with them, contains lan-

cets of different sizes; scissars fit for several
uses ; forceps, plain and furnished with teeth

;

incision-knives, straight and crooked ; a spa-
tula, probes, needles, &c. See Surgery.
INSURANCE, eaws of. Insurance is

regarded by the law as a contract between two
or more parties

;
that on one paying a certain

premium he shall be indemnified or insured
against certain risks set forth in the policy.

This is extremely convenient in commerce,
but was made use of as a kind of gambling
till the statute 14 Geo. III. c. 48, that no
insurance shall be made on fives, or on any
other event, wherein the party insured hath
no interest; that in all policies the name of
such interested party shall be inserted, and
nothing more shall be recovered thereon than

27
'

the amount of the interest of the insured.
This, however, does not extend to marine in-

surances. But as it was a common practice
ot insuring large sums without having pio-
perty on board, and which were called wager
policies or insurances, interest or no interest,

and ot insuring the same goods several times
over, it was enacted, that all insurances, in-
terest or no interest, or without further proof
ot the interest than the policy, or by way of
gaming, or without benefit of salvage to the
insurer, should be void, except on privateers,
or on ships or goods from the Spanish o'r

Portuguese dominions
; and that no re-assu-

rance shall be legal, unless the former insurer
be insolvent or dead

;
and that in the East

India trade the lender of money on bo tomry,
or at respondentia, shall alone have a right to
be insured for the money lent ; and the bor-
rower shall recover no more upon any insu-
rance than the surplus of his bottomry or
respondentia bond. No insurance can be
made on any illegal voyage.

It is generally stipulated in policies that the
insurer shall not be answerable for any partial
loss on certain articles, but on others less dif-
ficult to be preserved at sea, but liable to
partial injuries, squill be liable for any partial
loss above five per cent. ; and as to all other
goods, and the ship and freight, he shall only
be liable for such losses above three per cent.
But lie is liable on all losses, however small*
called general average or losses occasioned
by the ship stranding ; but this loss must be
an immediate, not a remote, consequence of
the stranding.

The commencement of the risk on the ship
varies in most cases, and usually continues till

the ship has been 24 hours at safe anchor.
Up®n goods it commences when they are on
board, and continues till they are removed or
landed. 'I lie ship insured must be sound,
and in every respect fit to bear the sea, and
perform the voyage

;
and if she deviates from

the usual course, and stops at places not usu-
ally stopped at, without a proper cause, the
contract is void.

Insurance upon life is a contract by which
- the insurer, for a certain sum proportioned to
the age, health, and profession of the person
whose life is to be insured, engages that the
person shall not die within a certain period,
or if he do, the underwriter will pay a sum
of money to the person to whom the policy
is granted.

Insurance against fire. The insurer un-
dertakes, in consideration of a premium, to
indemnify the insured against all losses by
fire which he may sustain in his house or
goods during the time mentioned in the po-
licy.

INTAGLIOS, precious stones on which
are engraven the heads of great men, inscrip-
tions, and the like; such as we frequently see
set in rings, seals, &c.
INTEGER, in arithmetic, a whole num-

ber, in contradistinction to a fraction.

INTERCALARY, in chronology. See
Bissextile, &c.

INTERCOMMONING, in law, is when
the commons of two manors lie together,
and the inhabitants of both have, time out of
mind, caused their cattle to feed promiscu-
ously on them.

INr

I ERCOSTAL. See Anatomy.
INTERDICT, an ecclesiastical censure*
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by which the ehureh of Rome forbids the per-
formance of divine service in a kingdom,
province, town, &c. This censure ha been
frequently executed in France, Italy, and
Germany

; and in the year 1 P70 pope Alex-
ander HI. put all England under an interdict,

forbidding the clergy to perform anv part os

divine service, except baptising of infants

taking confessions, and giving absolution to

dying penitents.

IN 1 EREST, a sum of money, paid or

alleged for the loan or use of some other
sum, lent for a certain time, according to

some lixed rate or proportion. 1 he sum
lent, and on which the interest is reckoned,
is called the principal; and in any case where
there is hazard of the loss or diminution ol

the principal, a proportionately greater in-

terest is usually paid. The current rate oi

interest is generally considered as the baro-
meter of public credit

;
and its lowness is a

sign almost infallible of the nourishing condi-
tion of a state; it proves the increase of in-

dustry, and the free circulation of wealth,
little inferior to a demonstration.. In order
to prevent individuals. from taking unjust ad-
vantages of the necessities of others, it has
been found necessary in most countries to

establish by law a fixed rate of interest for

the use of money : this however must, in a
great measure, depend on the current rate of
interest in the country

;
for if it is attempted

to reduce by law the common rate of in-

terest below the lowest ordinary market rate,

the restriction will be sure to be evaded.
This was the case in France in 1766, when,
although the legal rate of interest was re-

duced from five to four per cent., money
continued to be lent at five per cent.

The first act of parliament for regulating
the interest for money lent in England was
37 lien. VIII. c. 9, by which interest was
fixed at 10 per cent. ; before that time in-

terest had usually been taken at higher rates.

In 1552 an act was passed against usury, or
taking any interest whatever for money lent:

the impolicy and oppression of tills measure
soon became evident; and in 1571 the sta-

tute ol Henry VIII. which fixed interest at

10 per cent., was revived. As the increase

of commerce brought wealth into the coun-
try, the rate of interest lowered ; and in

1625 it w;as, by 21 James T. c. 17, reduced to

eight per cent. The first positive law made
in Scotland for fixing the rate of interest was
in 1587, when an act was passed, by which
the rate of interest was not for the future to

exceed 10 per cent. In France, in 1601,
Henry IV. issued an edict for reducing the
public or national interest of money in that

.kingdom to six and a quarter per cent. In
1651 the interest of money in several parts

beyond sea being lower than the legal interest

in England, the Rump-parliament reduced the
legal rate from eight to six per cent.

; and
upon the Restoration it was confirmed by 12
Cha. II. c. 13. The last act of parliament
for regulating the interest of money was 12

Ann. st. 2. c. 16, by which it was fixed at five

per cent, per annum, the present legal rate.

But although this is the utmost interest which
can be taken for money lent in Great Britain,

yet if a contract which carries interest was
made in a foreign country, our courts will

direct the payment of interest according to

the laws of the country in which the contract

was made : thus American, Turkish, and In-

dian interest have been allowed, to the amount
of even 12 per cent.

The various rates which have been paid in

Great Britain at different periods, as the current

interest for money, are as follows :

P. r cent, per ann.

In 1255 - - - /J.50 0
1263, 2d. a-week for 11. or 45 G

1270 to 1507 - - 45 0
1422 to 1470 - - 15 0
1545 restricted to - 10 O
1555 to 1558 - 12 0
1571 restricted to - 10 0
1524 to 1604, about - 9 1G

1625 reduced to - 8 0
1645 to 1660 - 60
1660 reduced to - 6 0
1660 to 1690 - 76
1690 to 1697 - 7 10

1697 to 1706 - - 60
1714 reduced to - 50

0
8

0
0
0
0
0
0
0
0
0
6

0
0
0

term than a year, to receive more than he oughf
if he were to make only 5 per cent, per annum
of his money ;

for, if he lends 100/. for six

months, he receives 102/. lOr., and this being
lent again for the remaining six months, amounts
to 105/. It. 3d

;
if the time is less than six

months the difference must be still greater. The
letter of the law is however the rule in prac-
tice, and therefore the 565th part of the yearly
interest is always considered as the proper in-

terest for a day, and its multiples as the interest

for any number of days.

The Interest of One Pound for One Day
£ £

At 3 per cent, is ,00008219

,00009589
,00010959
,00012329
,00013699
,00015068
,00016438

In the United States of America, the lawful

interest of money is 6 per cent, in most of the

States
;
in a few it is 7 per cent.

;
in one it is 5

per cent. In Greece, the mean rate of interest

is 20 per cent., and in the other parts of Tur-
key nearly the same ;

in Persia 25 per cent.

;

and in the Mogul Empire 30 per cent. In the.^e

countries there is no fixed rate of interest, and
the usual high rate arises chiefly from the inse-

curity of lending. In Sydney and the other

English settlements in New South Wales, the
rate of interest is fixed by an ordinance, dated
14th June, 1804, at 8 per cent, per annum.

Interest is distinguished into Simple Interest and
Compound Interest,

Interest, Simple, is that which is reckoned
on the principal only, at a certain rate for a
year,and at a proportionately greater or less sum
for a greater or less time

;
thus, if 51. is the rate

of interest of 100/. for a year, 10/. is the interest

for two years, 15/. for three years, &c. In most
computations of interest the work is much
shortened if the interest of 11. for a given term
is known, as the interest of any other sum for

the same term will then be found by only mul-
tiplying by the given sum. The interest of 11.

for a year must be in the same proportion as the
interest of 100/. to its principal ; therefore, at

5 per cent., as 100 \ 5 1 * _L_ — ,05 ; and

thus :

—

The interest of One Pound for One Year,

£• £
at 3 per cent, is ,03

H - - - - ,035
4 - ,04
4i^ l

- ,045

5 - ,05
- ,055

6

The interest of One Pound for any number
years.

Years. 3 per
Cent.

34 per
Cent.

4 per

Cent.

44 per
Cent.

5 per
Cent.

10 ,3 ,35 ,4 ,45 ,5

20 >6 ,7 ,8 ,9 1,0

30 ,9 1,05 1,2 1,35 1,5

40 1,2 1,4 1,4 1,8 2,0

50 1,5 1,75 2,0 2,25 2,5

60 1,8 2,1 2,4 2,7 3,0

70 2,1 2,45 2,8 3,15 3,5

80 2,4 2.8 3,2 3,6 4,0

90 2,7 3,15 3,6 4,05 4,5

100 3,0 3,5 4,0 4,5 5,0

Although the law forbids any person lending
money to take more than 51. for the interest of
100/. for a year

;
yet by allowing the propor-

tionate part of 51. to be taken for part of a year,

it permits any one who lends money for a less

As tables of Simple Interest are chiefly re-
ferred to, in order to find the interest or dis-
count on bills of exchange, and as by far the
greater number of bills which are discounted
have less than 100 days to run, the following
table will answer most useful purposes; but
those who have constant occasion to make such
computations, will derive much assistance from
the extensive tables which have been computed
by Smart, Thomson, King, Reid, and others.
See also Discount.

TABLE
Shewing the Simple Interest of One Pound, for
any number of days, not exceeding 100, at

5 per Cent.

days Amount. days Amount. days Amount.

1 ,0001369 35 ,0047945 69 ,0094520
2 ,0002739 36 ,0049315 70 ,0095890
3 ,0004109 S7 ,0050684 71 ,0097260
4 ,0005479 38 ,0052054 72 ,0098630
5 ,0006849 39 ,0053424 73 ,0100000
6 ,0008219 40 ,0054794 74 ,0101369
7 ,0009589 41 ,0056164 75 ,0102739
8 ,0010958 42 ,0057534 76 ,0104109-

9 ,0012328 43 ,0058904 77 ,0105479
10 ,0013698 44 ,0060274 78 ,0106849
11 ,0015068 45 ,0061643 79 ,0108219
12 ,0016438 46 ,0063013 80 ,0109589
13 ,0017808 47 ,0064383 81 ,0110958
14 ,0019178 48 ,0065753 82 ,0112328
15 ,0020547 49 ,0067123 83 ,01 13698
16 ,0021917 50 ,0068493 84 ,0115068
17 ,0023287

,

51 ,0069863 85 ,0116438
18 ,0024657. 52 ,0071232 86 ,01 1780&
19 ,0026027 53 ,0072602 87 ,0119178.
20 ,0027397 54 ,0073972 88 ,0120547
21 ,0028767 55 ,0075342 89 ,0121917
22 ,0030137 56 ,0076712 90 ,0123287
23 ,0031506 57 ,0078082 91 ,0124657
24 ,0032876 58 ,0079452 92 ,0126027
25 ,0034246 59 ,0080821 93 ,0127397
26 ,0035616 60 ,0082191 94 ,0128767
27 ,0036986 61 ,0083561 95 ,0130137
28 ,0038356 62 . ,0084931 96 ,0131506
29 ,0039726 63 ,0086301 97 ,0132876
30 ,0041095 64 ,0087671 98 ,0134246
31 ,0042465 65 ,0089041 99 ,0135616
32 ,0043835 66 ,009041

1

100 ,0136986
33 ,0045205 67 ,0091780
34 ,0046575 68 ,0093150

The interest of any sum for any number of
days contained in the table, is found by only-

multiplying the figures corresponding with the

number of days by the sum : thus, if the interest

of 150/. for 61 days is required, the interest of
one pound for 61 days is, by the table, ,0083561,
which multiplied by 150, gives 1/. 3s. OjA If

the given sum contains shillings and pence, they

must be reduced to the decimal of a pound.
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The infercat for any greater number of dap
than are contained in the table, is easily found

by means of it
;
thus, if it is required to find

the interest of 100'. for 165 days, the interest for

100 days by the table is 1,36986, and for 65

days ,89011, which two sums added together,

make 2,26027, or 21. 5s. 2d. But, although it is

most convenient in common practice to make
use of tables for finding the interest for days,

,

the interest of any sum for any number of days

may be correctly and expeditiously obtained

without the use of any table, by the following

rule

:

“ Multiply the given sum by the number of

days, and divide by 7600.”

Example 1. What is the interest of 3561. for

112 days ?

356 multiplied by 112, and divided by 7300,

gives 5,4619, or 51. 9s. 2±d.

Example 2. What is the interest of 137/. 18 j. for

97 days ?

137,9 multiplied by 97, and divided by 7300,

gives 1,8323, or 11. 16s. 7\d.

The amount of a given sum in any time may
be found by multiplying the Principal, Time,

and Rate together ;
and adding the product to

the principal.

Example 1. What sum will 37/. 10n amount to

in 3 years and 146 days, at 4 per cent, per

annum ?

37,5 multiplied by 3,4, and the product mul-

tiplied by ,04, gives 5,1 ;
which added to 37,5,

makes 42,6, or 42/. 12 s.

Example 2. What sum will One Penny amount

to m 1805 years, at 5 per cent, per annum?

,004166 multiplied by 1806, and the product

multiplied by ,05, gives ,37625, which, added

to the principal, makes ,380-116, or 7s. 7\d.

This example sets the difference between sim-

ple and compound interest in a most striking

point of view
;

it appears that one penny put

out to interest at the birth of Christ, would (at

5 per cent, simple interest) have amounted at

the present time to 7s. 7\d., but at compound
interest, it would have increased in the same

period to a greater sum than would be con-

tained in six hundred millions of globes, each

equal to the earth in magnitude, and all solid

goid.

Interest, compound, is that which is reckoned

on the principal and its interest put together,

as the interest becomes due, so as to form a

new capital from each period at which the in-

terest is payable : it is sometimes called interest

upon interest. It is not lawful to lend money

at compound interest ;
but in the granting or

purchasing of annuities, leases, or reversions, it

is usual to allow the purchaser compound in-

terest for his money ;
and the difference from

simple interest is so great, in all cases in which

the period of time is considerable, that almost all

• computations relating to annual payments of

money for a number of years, are made at com-

pound interest, unless it is otherwise agreed.

JLet r — the amount of 11. in one year, viz.

principal and interest,

n = the number of years, in which

p
— the principal, increases to

a — the amount

:

then 1 * r ” r * r
2 the amount of 1/. in 2 years

1 j r
•

r
2

\ rl the amount of 11. in 3 years

1 |
r [

" r
5 * r

4 the amount of 1/. in 4 years,

&c.; 1

therefore r", or r raised to the power whose

exponent is the number of years, will be the

amount of 1/. in those years ;
and as

11. ’ r‘ \ \ p \
a, the amount of a given princi-

pui'iii the same. time. Thus,

U Principal, Time, and Rate, are given, i(
>

Jind the

Amount ?

Theo. 1
. p X r — a.

If Amount
,
Time, and Rate, are given, to fnd the

Principal ?

Theo. 2.

If Principal, Amount, and Time, are given, to fnd
the Rate?

Theo. 3,- n /f-
' P

If Principal, Amount , and Rate, are given, to fnd
the Time ?

C— = r’

1

, therefore — be-
1 p p

Theo. 4. < j ng d;vi<Ied by r till nothing

I remains, the number of di-

Lvisions will — n.

But for greater convenience in practice, these

theorems may be expressed in logarithms, as

follows :

1. log. / -j- n X log. r — log. a.

2. log. a — n X log. r — log /,

log. a — log. /
S. = log.

log. a — log. /
log-

on these principles all tables of Compound
Interest are formed, of which the following are

the most useful.

TABLE I.

Shewing the Sum to which 1/. Principal will in-

crease at 5 per Cent. Compound Interest, in

any number of years not exceeding a hundred.

In order to find what any sum will amount to

dn a given number of years, it is only necessary

to multiply the number in the Table opposite to

29

the term of years by the sum, and the product

wil) he the answer.

Example. To what sum will 50/. increase in 69

years, at 5 per cent, compound interest ?

The number in the table corresponding with

69 years is 28.977548, which multiplied by 50,

gives 1448.8774, or 14-18/. 17j. 6d.

The number of years in which a given surrL

will increase 10 another given sum in conse-

quence of being improved at interest, is found

by dividing the latter sum by the former, and

the sum in"the table which is nearest to the quo-

tient will shew the term required.

Example. In what time will 100/. increase to
500/., it improved at 5 per cent. ?

Divide 500 by 100, and the number in the

table nearest to 5 the quotient, is 5.003188^

which shews that 33 years is the answer.

TABLE II.

Shewing the present Value of 1/. to be received

at the end of any number of years, not ex-

ceeding 100; discounting at 5 per Cent. Com-
pound Interest.

Yrs. Amount. Yrs. Amount. Yrs. Amount.

1 1.05 35 5.516015 69 28.977548
O 1.1025 36. 5.791816 70 30.426425

3 1.157625 37 6.081406 71 31.947746

4 1.215506 38 6.385477 72 33.545134

5 1.276281 39 6.704751 73 35.222390

6 1.340095 40 7.039988 74 36.983510

7 1.407100 41 7.391988 75 38.832685

8 1.477455 42 7.761587 76 40.774320

9 1.551328 43 8.149666 77 42.813036

10 1.628894 44 8.557150 78 44.953688

11 1.710339 45 8.985007 79 47.201372

12 1.795856 46 9.434258 80 49.561441

13 1.885649 47 9.905971 81 52.039513

14 1.979931 48 10.401269 82 54.641488

15 2.078928 49 10.921333 83 57.373563

16 2.182874 50 11.467399 84 60.242241

17 2.292018 51 12.040769 85 63.254353

18 2.406619 52 12.642808 86 66.417071

19 2.526950 53 13.274948 87 69.737924

20 2.623297 54 13.938696 88 73.224820

21 2.785962 55 14.635630 89 . 76.886061

22 2.925260 56 15.367412 90 80.730365

23 3.071523 57 16.135783 91 84.766883

24 3.225099 58 16.942572 92 89.005227

25 3.386354 59 17.789700 93 93.455488

26 3.555672 60 18.679185 94 98.128263

'27 3.733456 61 19.613145 95 103.034676

28 3.920129 62 20.593802 96 108.186410

29 4.116135 63 21.623492 97 113.595730

30 4.321942 64 22.704667 98 119.275517 .

31 4.538039 65 23.839900 99 125.239293

32 4.764941 66 25.031895 100 131.501-257

33 5.003188 67 26.283490

34 5.253347 68 27.597664

Yrs. Value. Yrs Value. Yrs. Value.

1 .952381 pyj .181290 69 .034509

2 .907029 36 .172657 70 .032866

3 .863838 37 .164436 71 .031301

4 .822702 38 .156605 72 .029811

5 .783526 39 .149148 73 .028391

6 .746215 40 .142046 74 .027039

7 .710681 41 .135282 7.5 .025752.

8 .676839 42 .128840 76 .024525

9 .644609 43 .122704 77 .023357

10 .613913 44 .116861 7S .022245*

11 .584679 45 .111297 79 .021186

12 .556837 46 .105997 SO .020177

13 .530321 47 .100949 81 .019216

14 .505068 48 .096442 82 .018301

15 .481017 49 .091564 83 .017430

16 .458112 50 .087204 84 .016600'

17 .436297 51 .083051 85 .015809

18 .415521 52 .079096 86 .015056

19 .395734 53 .075330 87 .014339

20 .376889 54 .075743 88 .013657

21 .358942 55 .068326 89 .013006

22 .341850 56 .065073 90 .01 2387
23 .325571 57 .061974 91 .011797

24 .310068 58 .059023 92 .011235

25 .295303 59 .056212 93 .0/0700

26 .281241 60 .053536 94 .010191

27 .267848 61 .050986 95 .009705

28 .255094 62 .048558 96 .009243

29 .242946 63 .046246 97 .008803

30 .231377 64 .044044 98 .008384

31 .220359 65 .041946 99 .007985

32 .209866 66 .039949 100 .007604

33 .199873. 67 .038047

34 .190355 68 .036235

In order to find the present worth of any sum
which is to be received at the end of a certain

number of years, multiply the number in the

table opposite to the term of years, by the sum,
and the product will be the answer.

Example. What is the present value of 500/. to-

be received at the expiration of 14 years ?

The number in the table corresponding with.

14 years, is .505068, which multiplied by 500,
gives 252,534, or 252/. 10j. 8d.

For the present value or amount of annual!
pavments, as Annuities, Pensions, Leases, &c..

at Compound Interest, see Annuities.

Interest, in law, is generally taken fora
chattel real, or a lease for years, &c. but
more for a future term.

An estate in lands, &c. is better than a
bare interest therein

;
yet, according to the

legal sense of the word, an interest extends to.
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estates and titles which a person has in or out
of lands, Sec . ;

for by grant of a person’s
whole interest in land, a reversion, as well
as possession, in fee-simple, passes.

INTERJECTION, in grammar, an inde-
clinable part of speech, signifying some pas-
sion or emotion of the mind.

INTERLOCUTORY order, in law, an
order that does not decide the cause, but only
some matter incident to it, which happens be-
tween the beginning and end of a cause ; as

when, in chancery or exchequer, the plaiiitilf

obtains an order for an injunction until the
hearing of the cause ; which order, not being
final, is called interlocutory.

INTERMITTENT, or Intermitting
Fevers. See Medicine.

INTERNAC, in general, signifies what-
ever is within a thing.

Euclid proves that the sum of the three
internal angles of every triangle is equal
to two right angles; whence he deduces
several useful corollaries. lie likewise

adduces, from the same proposition, this

theorem, viz. that the sum of the angles
of every rectilinear figure, is equal to twice
as many right angles, as the figure hath sides,

excepting or subtracting four.

INTERROGATORIES, are questions ex-
hibited in writing to be asked witnesses or
contemnors to be examined. Those interro-

gatories are in the nature of a charge or accu-
sation; and if any of them is improper, the

defendant may refuse to answer it, and move
the court to have it struck out. Str. 444.

IN TERSECTION, in the mathematics,
signifies the cutting of one line or plane by
another : thus we say, that the mutual inter-

section of two planes is a right line.

INTERVAL, in music, the difference in

point of gravity or acuteness between any
two sounds. Taking the word in its more
general sense, we must allow that the possible

intervals of sound are infinite, but we only
speak of those intervals which exist between
the different tones of any established system.
The antients divided the intervals into sim-
ple, or uncomposite, which they call dia-

stems, and composite intervals, which they
call systems. The least of all the intervals in

the Greek music was, according to Bacchius,

the enharmonic diesis, or fourth of a tone

;

but our scale does not notice so small a divi-

sion, since all our tones concur in conso-

nances, to which order only one of the three

antient genera, viz. the diatonic, was accom-
modated. Modern musicians consider the

semitone as a simple interval, and only call

those composite which consist of two or more
semitones thus from B to C is a semitone, or

simple interval, but from C to U is tw'o half-

tones, or a compound interval.

INTESTATES. There are two kinds of

intestates ; one that makes no will at all
;
and

another that makes a will, and nominates exe-

cutors, but they refuse; in which case he dies

an intestate, and the ordinary commits admi-
nistration. 2 Par. Inst. 397.

The ordinary by special acts of parliament

is required to grant administration of the ef-

fects of the deceased to the widow or next of

kin, who shall first pay the debts of the de-

ceased, and then distribute the surplus among
the kindred, in the manner and according to

I N V
the proportions directed by 22 and 23 Car
II. c. 10.

IN I ESTINA, in natural history, an order
of vermes. The individuals of this order are
01 a formation the most simple, and live

some of them within other animals, some in

waters, and a few in the earth. I iie gordius
perforates clay to give a passage to springs
and water

; the lumbricus pierces the earth,
that it may be exposed to the action of the
air and moisture : in like manner the teredo
penetrates wood ; and the phloas and mytil-
lus rocks, to effect their dissolution.

INI ES'l 1NES. See Anatomy, and
Physiology.
IN I RUSION, in law, is when the an-

cestor dies seised of any estate of inheritance,
expectant upon an estate for life

;
and then

the tenant for life dies, between whose death,
and the entry of the heir, a stranger intrudes.

IN V EC I ED, in heraldry, denotes a thing
fluted or furrowed. See Heraldry.
INVENTION. See Painting.
INA ES 1 1 I U RE, in law, is the giving pos-

session of lands by actual seisin. T he ancient
feudal investiture was, where the vassal on des-
cent of land was admitted into the lord’s court,
and there received his seisin, in the nature of
a renewal of his ancestor’s grant, in the pre-
sence of the rest of the tenants: but in after-
times, entering on any part of the lands, or
other notorious possession, was admitted to be
equivalent to the formal grant of seisin and
investiture. 2 Black. 209.

The manner of grant was bv words of pure
donation, “ have given and granted:” which
are still the operative words in our modern
infeodations or deeds of feoffment. This was
perfected by the ceremony of corporal in-
vestiture, or open and notorious delivery of
possession in the presence of the other "vas-

sals.

But a corporal investiture being sometimes
inconvenient, a symbolical delivery of pos-
session was in many cases anciently allowed
of

; by transferring something near at hand,
in the presence ot credible witnesses, which
by agreement should serve to represent the
very thing designed to be conveyed; and an
occupancy of this sign or symbol was per-
mitted as equivalent to the occupancy of the
land itself. And to this dav, the conveyance
of many of our copyhold estates is made from
the seller to the lord, or his steward, by deli-
vering a rod or verge, and then from the
lord to the purchaser, by a re-delivery of the
same, in the presence of a jury of tenants.
2 Black. 313.

INULA, fleabane, a genus of the synge-
nesia polygamia-superflua class of plants* with
radiated flowers : the receptacle is naked

;

the down is simple
; and the anther* termi-

nate in set* at their bases. There are thirty-
four species, of no note.

1N\ OICE, an account in writing of the
particulars of merchandise, with their value,
custom, charges, &c. transmitted by one mer-
chant to another in a distant country.

One copy of every invoice is to be inserted
verbatim in the invoice-book, for the mer-
chant’s private use

; and another copy must,
immediately upon shipping off the goods, be
dispatched by post, or otherwise, to the cor-
respondent. This copy is commonly drawn
out upon a sheet of large post-paper, to the
end of which is subjoined a letter of advice.

J O I

IN VOLF CRUM. See Botany.
IN \ OLIJ 1 ION. See Algebra.
JOIN t ACTIONS: in personal artions,-

several .wrongs may be joined in one writ;
but actions’ founded upon a tort and a con-
tract cannot be joined, lor they require dif-
ferent pleas and different process. 1 Vent,
336.

Joint and several: an interest cannot
he granted jointly and severally

; as if a man
grants the next advowson, or makes a lease for I

years, to two jointly and severally
; these

]words (severally) are void, and they are joint
tenants. 5 Rep. 19.

Joint lives: lease for years to husband
and wife, if they or any issue of their bodies j

should so long live, has been adjudged so
long as either the husband, wife, or any of
their issue,.should live; and not only so long
as die husband and wife, &c. should jointly

j

live. Moor, 539.

Joint tenants, are those that cotne to, 1

and hold lands or tenements by one title pro
j

iudiviso, or without partition.
*

these are distinguished from sole or seve-
j

ral tenants, from parceners, and from tenants
in common: and they must jointly implead,
and jointly be impleaded by others, which

,

properly is common between them and co- I

parceners; but joint tenants have a sole qua-
hty ot survivorship, which coparceners have

j

not; for it there are two or threejoint tenants,
jand one has issue and dies, then he or those 1

joint tenants that survive, shall have the whole
;

by survivorship. Cowel.

The creation of an estate in joint tenantry
depends on the wording of the deed or devise, 1

by which the tenant claims title
; for this 1

estate can only arise by purchase or grant,
j

that is, by the act of the parties
;
and never

jby the mere act of law. Now if any estate I

is given to a plurality of persons, ‘without
]adding any restrictive, exclusive, or ex plana-

tory words, as if an estate is granted to A and ]B and their heirs, this makes them immedi-
at ely joint tenants ir, fee of the lands

;
for the

law interprets the grant, so as to make all
]

parts of it take effect, which can only be done 1
by creating an equal estate in them both. As |
therefore the grantor has thus united their I

names, the law gives them a thorough union I

in all other respects. 2 Black. ISO.

If there are two joint tenants, and one re-
]

leases the other, this passes a fee without 1

the word heirs, because it refers to the whole
j

fee, which they jointly took, and are possessed
]

of by force of the first conveyance
; but the 1

tenants in common, cannot release to each 1
other, for a release supposes the parly to* ;

have the thing in demand, but tenants in |common have several distinct freeholds, I
which they cannot transfer otherwise than as

j
persons who are sole seized. Co. Lit. 9.

Although joint tenants are seized per mie \.

et per tout, yet to divers purposes each of I

them has but a right to a moiety
; as to en-

]
feoff, give, or demise, or to forfeit or lose by

j
default in a praecipe; and therefore where

j
there are two or uore joint tenants, and they 1
all join in a feoffment, or each of them in 1

judgment gives but his part. Co. Lit. 186.

The right of survivorship shall take place i
immediately upon the death of the joint te- J
nant, whether it is a natural or civil death

; j

as- if there are two joint tenants, and one of
]
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thpm enters into religion, the survivor shall

have the whole, Co, Lit. 181.

At common law, joint tenants in common
were not compellable to ma,ke partition, ex-

cept by the custom of some cities and bo-

roughs. Co. Lit. 187.

But now joint tenants may make partition ;

the one party may compel the other to make
partition, which must be by deed: that is to

to say, all the parties must by deed actually

Convey and assure to each other the several

estates, which thev-areto take and enjoy se-

verally and separately. 2 Black. 324.

Joint tenants being seized per mie et per

tout, and deriving by one and the same title,

must jointly implead, and be jointly implead-

ed with others. Co. Lit. 180.

If one joint tenant refuses to join in action,

he may be summoned and severed; but

herein it is to be observed, that if the person

1 severed dies, the writ abates, because the

survivor then goes for the whole, which he

cannot do on that writ, where on the summons
!
and severance he went only for a moiety be-

|

fore ; for the writ cannot have a double effect,

to wit, for a moiety in case of summons and

j

severance, and for the whole in case of sur-

1 vivorship. Co. Lit. 188.

But in personal and mixed actions where

j
there is summons and severance, and yet af-

j ter such summons and severance the plaintiff

|
goes on for the whole, there if one of them
dies, yet the writ shall not abate, because they

go on for the whole after summons and se-

verance; and if they were to have a new

|

writ, it would only give the court authority

to go on for the whole. Co. Lit. 197.

JOINTURE. A jointure strictly speaking.

J
signifies a joint estate, limited to both husband

I and wife; but in common acceptation, it ex-

|
tends also to a sole estate, limited to the wife

only, and may be thus defined, viz. a compe-
I tent livelihood of freehold for the wife of

lands and tenements, to take effect, in profit

or possession, presently after the death of the

husband; for the life of the wife at least.

I 9 Black. 137.

By the statute of the 27th II. VIII. c. 10.

if a jointure is made to the wife, it is a bar of

her dower, so that she shall not ha.ve both join-

ture and dower. And to the making of a

perfect jointure within that statute six things

j
are observed: 1. Her jointure is to take effect

j

presently after her husband’s decease. 2. It

j must be for the term of her own life, or greater

j
estate. 3. It should be made to herself. 4.

; It must be made hi satisfaction of her whole

dower, and not of part of her dower. 5. It

j

must either be expressed or averred to be in

|
'satisfaction of her dower. 0. It should be
made during the coverture. 1 Inst. 32.

I The estate must take effect presently after

her husband’s decease ;
therefore if an estate

is made .to the husband for life, remainder to

;

another person for life, remainder to the wife

|

for her jointure, this is no good jointure, for

it is not within the words or intent ot the sta-

tute ;
for the statute designed nothing as a sa-

tisfaction for dower, but that which came in

the same place, and is of the same use to the

wife ;
and though the other person dies during

; the life of the husband, yet this is not good

;

j
tor every interest not equivalent to dower not

1 being within the statute, is a void limitation to

deprive the wife of her dower. 4 Co. 3.

8

The estate must be for term of the wife’s

life, or a greater estate; therefore if an estate

is made tor the life or lives of many others,

this is no good jointure; for if she survives

such lives, as she may, then it would be no
competent provision during her life, as every

jointure within the statute ought to be. Co.
Lit. 36.

The estate should be made to herself; but

as the intention of the statute was to secure

the wife a competent provision, and also to

exclude her from claiming dower, and like-

wise her settlement, it seems that a provision

or settlement on the wife, though by way of

trust, if in other respects it answers the inten-

tion of the statute, will be inforced in a court

of equity'.

The estate must be in satisfaction of the

whole dower ; the reason hereof is, that if it

is made in satisfaction of part only, it is un-

certain for what part it is in satisfaction of her

dower, and therefore void in the whole. Co.
Lit. 36.

The estate must be expressed or averred to

be in satisfaction of her dower. Lord Coke
says, that it must be expressed or averred

to be in satisfaction of tier dower; but quaere,

for this does not seem requisite either within

the words or intention ot the statute. Co.
Lit. 36.

It should be made during the coverture;

this the very words of the act of parliament

require: and therefore if a jointure is made
to a woman during her coverture in satisfac-

tion of dower, she may wave it after her hus-

band’s death ; but if she enters and agrees

thereto, she is concluded
;
for though a wo-

man is not bound by any act when she is not

at her own disposal, yet if she agrees to it when
she is at liberty, it is her own act, and she

cannot avoid it. Co. Lit. 36. 4 Co. 3.

JOISTS, or Joysts. See Architec-
ture.
JONCQUETIA, a genus of the decandria

tetragynia class and order. The cal. is five-

leaved; pet. five and spreading; filaments

growing to a glandule; styles none; caps,

sub-globular, one-celled, five-valved, five-

seeded. There is one species, a large tree of

Guiana.

IONIC ORDER. See Architecture.
JONK, orJoNQUE, in naval affairs, is a-

kind of small ship, very common in the East

Indies: these vessels are about the bigness of

our fly-boats, and differ in the form of their

building, according to the different methods
of naval architecture used by the nations to

which they belong. Their sails are frequent-

ly made of mats, and their anchors are made
of wood.
JOURNAL, at sea. See Navigation.
IPECACUANHA. See Materia Me-

DIC A.

IPOMEA, quamacUt, or scarlet convol-

vulus, a genus of the monogynia order, in the

pentandria class of plants; and in the natural

method ranking under the 29’h order, campa-
nacese. The corolla is funnel-shaped; the

stigma round-headed ; the capsule trilocular.

There are twenty-seven species ;
but not

more than one (the -coccinea) cultivated in

our gardens. This has long, slender, twin-

ing stalks, rising upon suppoit six or seven

feet high, from the sides of which' arise many
slender footstalks, each supporting several

large and beautiful funnel-shaped and scarlet

$1

flowers. There is a variety with orange-

coloured flowers. Both of them are annual.

IRELAND. By statutes 39 and 40 Geo.

III. c. 67. the kingdoms of Great Britain and

Ireland shall, upon the first day of Jan. 1801,

and for ever after, be united, by the natne of

the United Kingdom of Great Britain and Ire-

land ; and the royal style and titles apper-*

tabling to the imperial crown of the said unit-

ed kingdom and its dependancies, and also

the ensigns armorial, Hags and banners thereof,

shall be such as his majesty, by his royal pro-

clamation under the great seal of the united

kingdom, shall be pleased to appoint.

Where a debt is contracted in England, and
a bond is taken for it in Ireland, it shall carry

Irish interest; for it must be considered as

referable to the place where it is made : but

if it was a simple-contract debt only, it

ought to carry English interest, the variation

of place in this case making no difference.

2 Atk. 382.

IRESINE, agenusof the pentandria order,

in the dioccia class of plants ;
and in the na-

tural method ranking under the 54th order,

miscellanea:. "The male calyx is diphyllous,

the corolla pentapetalous, and there are five

nectaria. The female calyx is diphyllous,

the corolla pentapetalous ;
there .are two ses-

sile stigmata, and a capsule with flocky seeds.

There is one species, a herb of Jamaica..

IRI DIUM, a new metal lately discovered

by Mr. Tennant in the ore of platina. It is

of a white colour, and perfectly infusible. It

does not combine with sulphur or arsenic.

Lead unites with it, but may be separated

by cupellution. Copper, silver, and* gold,

are found to combine with it.

IRIS, the flower-de-luce, or flag-flower,

&c.
;
a genus of the monogynia order in the

triandria class of plants
;
and in the natural

method ranking under the sixth order, en-

satax The corolla is divided into six parts;

the petals alternately reflexed; the stigmata

resembling petals.

There are fifty species, all herbaceous

flowering perennials, both of the fibrous, tu-

berous, and bulbous-rooted kind, producing

thick annual stalks from three or four inches

to a yard high, terminated by large hexapeta-

lous flowers, having three of the petals re-

flexed quite back, and three erect; most of

which are very ornamental, appearing in

May, June, and July. All the species are

easily propagated by offsets from the roots,

which should be planted in September, Oc-
tober, or November, though almost any time

from September to March will do. They
may also be raised from seed,' which is the

best method for procuring varieties. It is to

be sown in autumn, soon after it ripens, in a

bed or border of common earth, and raked

in. The plants will rise in the spring, and
are to be transplanted next autumn.

IRON, the most abundant, and the most
useful of all metals, was neither known so

--ally, nor wrought so easily as gold, silver,

and copper.

Iron is of a bluish white colour ; and when
polished, has a great deal of brilliancy. It

has a styptic taste, and emits a smell when
rubbed. Its specific gravity varies from 7.6

to 7.8. It is attracted ,by the magnet or

loadstone, and is. itself the substance which
constitutes the loadstone. But when iron is

perfectly pure, it retains the magnetic vif-
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Uk* a very sliort time. It is malleable in
every temperature, and its malleability in-

creases in proportion as the temperature
augments; but it cannot be hammered out
nearly so thin as gold or silver, or even cop-
per. Its ductility, however, is more perfect;
tor it may be drawn out into wire as line at
least as. a human hair. Its tenacity is such,
that an iron wire 0.078 of an inch in diame-
ter is capable of supporting 549.25 lbs. avoir-
dupois without breaking. When heated to
about 158" Wedgewood, it melts. Ibis
temperature being nearly the highest to
wnicli it can be raised, it has been impossible
to ascertain the point at which this melted
metal begins to bail and to evaporate. Nei-
ther has the form of its crystals been ex-
amined : but it is well known that the texture
ot iron is fibrous

;
that is, it appears when

broken to be composed of a number of fibres
or strings bundled together.

V> lien exposed to the air, its surface is

soon tarnished, and it is gradually changed
into a brown or yellow powder, well known
under the name of rust. This change takes
•place more rapidly if the atmosphere is

moist. It is occasioned by the gradual com-
bination ot the iron with the oxygen of the
atmosphere, for which it has a' very strong
affinity.

When iron filings are kept in water, pro-
vided the temperature is not under 70°, they
are gradually converted into a black powder,
"'bile a quantity of hydrogen gas is emitted.
r
l his is occasioned by the slow decomposition
or the water. The iron combines with its

oxygen, while the hydrogen makes its escape
under the form of gas.

If the steam of water is made to pass
through a red-hot iron tube, it is decom-
posed instantly. The oxygen combines with
the iron, and the hydrogen gas passes through
the tube, and may be collected in proper
vessels. This is one of the easiest methods of
procuring pure hydrogen gas.

These facts are sufficient to show that iron
has a strong affinity for oxygen, since it is

capable of taking it from air and water. It is

capable' also of taking fire and burning with
great rapidity. Twist a small iron wire into

the form of a cork-screw, by rolling it round a
cylinder; fix one end of it into a cork, and
attach to the other a small bit of cotton thread
dipt in melted tallow. Set fire to the cotton,

and plunge it while burning into a jar filled

with oxygen gas. The wire catches lire from
the cotton, and burns with great brilliancy,

•emitting very vivid sparks in all directions.

For this very splendid experiment we are in-

debted to Dr. Ingenhousz. During this

combustion the iron combines with oxygen,
and is converted into an oxide. Mr. Proust
has proved that there are only two oxides
of iron ; the protoxide has usually a black
colour, but the peroxide is red.

The protoxide of iron may be obtained by
four different processes. 1 . By keeping iron
filings a sufficient time in water at the tempe-
rature of 70°. The oxide thus formed is a

black powder, formerly much used in medi-
cine under the name of martial ethiops, and
jseems to have been first examined by Le-
.meri ; but a better process is that of De
Hoover. He exposes a paste formed of iron

filings and water to the open air, in a stone-

^ are vessel
;
the paste becomes hot, and the
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water disappears. It is then • moistened
again, and the process repeated till the whole
is oxydized. The mass is then pounded, and
the powder is heated in an iron vessel till it is

perfectly dry, stirring it constantly. 2. By
making steam pass through a red-hot iron
tube, the iron is changed into a brilliant

black brittle substance, which, when pounded,
assumes (lie appearance of martial ethiops.
This experiment was first made by Lavoisier.
3. By burning iron wire in oxygen gas. The
wire as it burns is melted, anil fails in drops
to the boftom of the vessel, which ought to
be covered with water, and to be of copper.
These metallic drops are brittle, very hard,
and blackish, but retain the metallic lustre.

They were examined by Lavoisier, and found
precisely the same with marthial ethiops.
They owe their lustre to the fusion which
they underwent. By dissolving iron in sul-

phuric acid, and pouring potass into the so-

lution. 4. A green powder falis to the bottom,
which assumes the appearance of martial
ethiops when dried quickly in close vessels.

I his first oxide of iron, however formed, is

always composed of 73 parts of iron and 27 of
oxygen, as Lavoisier and Proust have de-
monstrated. It is attracted by the magnet,
and is often itself magnetic, ft is capable of
crystallizing, and is often found native in that
state.

The peroxide or red oxide of iron may be
formed by keeping iron filings red-hot in an
open vessel, and agitating them constantly til!

they are converted into a dark-red pow der.
1 his oxide was formerly called saffron of Mars.
Common rust of iron is merelv this oxide
combined with carbonic acid gas. T lie red
oxide may be obtained also bv exposing for a
long time a diluted solution of iron in sulphu-
ric acid to the atmosphere, and then dropping
into it an alkali, by which the oxide is preci-
pitated. This oxide is also found native in

great abundance. Proust proved it to be
composed of 48 parts of oxygen and 52 of
iron. Consequently the protoxide, when
converted into red oxide, absorbs 0.40 of
oxygen; or, which is the same thing, the
red oxide is composed of 66.5 parts of black
oxide and 33.5 parts of oxygen. One hun-
dred parts of iron, when converted into a pro-
toxide, absorb 37 parts of oxygen, and the
oxide weighs 137 ;

when converted intoper-
oxide, it absorbs 52 additional parts of oxy-
gen, and the oxide weighs 189.

The peroxide cannot be decomposed by
heat; but when heated along with its own
weight of iron filings,' the w hole, as Vauque-
lin first observed, is converted into black ox-
ide. The reason of this conversion is evi-
dent: The 100 parts of peroxide are com-
posed of 52 parts of iron, combined with two
different doses of oxygen : ] . With 14 parts,

which, with the iron’ make 66 of protoxide:
2. With 34 parts, which, with the protoxide,
make up the 100 parts of peroxide. Now,
the first ot these doses has a much greater af-

finity for the iron than the second has. Con-
sequently the 34 parts of oxygen, which con-
stitute the second dose, being retained by a
weak affinity, are easily abstracted by the
100 parts of pure iron; and combining with
the iron, the whole almost is converted into

black oxide : for 100 parts of iron, to be con-
verted into black oxide, require only 37 parts
of oxygen.

The peroxide of iron is not magnetic. It

is converted into black oxide by sulphureted
hydiogen gas and many other substances;
which deprive it ot the second dose of oxy-
gen, for which they have a stronger affinity,
thougii they are incapable of decomposing
the protoxide. Iron is capable ot combining
with all the simple combustible bodies.

.

A small mixture of it constitutes that par-
ticulai kind ot iron, known by the name of
coal short iron, because it is brittle when
cold-, though it is malleable when hot.

Kinman has shewn that (he brittleness and
bad qualities of cold short iron may be re-'
moved by heating it strongly with limestone,
and with this the experiments of Levavasseur
correspond.

i here are a great many varieties of iron,,
which artists distinguish by particular names ;

but all of them may be reduced under one or
other of the three following classes: cast
iron; wrought or soft iron; and steel.

Cast iron, or pig iron, is the name of the
metal when first extracted from its ores.,
I he ores from which iron is usually obtained
are composed of oxide of iron and clay, lire
object of the manufacturer is to reduce the
oxide to the metallic state, and to separate
all the clay with which it is combined. These
two objects are accomplished at once, by
mixing the ore reduced to small pieces with a
certain portion of limestone and of charcoal,
and subjecting the whole to a very violent
heat in furnaces constructed for the purpose*
I lie charcoal absorbs the oxigen of the oxide.
Hies off in tire state of carbonic acid gas, and
leaves the iron in the metallic state; the
lime combines with the clay, and both toge-
ther run into fusion, and form a kind of fluid
glass

; the iron is also melted by the violence
ot the heat, and being heavier than the glass,
falis down, and is collected at the bottom of
the furnace. Thus the contents of the fur-
nace are separated into two portions; the
glass swims at the surface, and the iron rests
at the-bottom. A hole at the lower part of
the furnace is now opened, and the iron al-
lowed to flow out into nroulds prepared for its
reception.

I he cast iron thus obtained is distinguished
by tire following properties: It is scarcely!
malleable at any temperature. J t is generally
so hard as to resist tire file. It can neither
be hardened nor softened by ignition and
cooling. It is exceedingly brittle. It melts
at 130 Wedgewood. It is more sonorous
than steel. For the most part it is of a dark-
grey or blackish colour; but sometimes it is

j

whitish, and then it contains a quantity of
phosphuret of iron, which considerably' im-
pairs its qualities. A great number of uten- I

sils are formed of iron in this state.
r

Io convert it into w rought iron, it is put
into a furnace, and kept melted, by means of
the flamg ot the combustibles, which is made
to play upon its surface. While melted, it is

constantly stirred by a workman, that every
part of it may be exposed to the air. In
about an hour the hottest part ot the mass
begins to heave and swell, and to emit a lam-
bent blue flame. This.continues nearly an
hour

; and by that time the conversion is

completed. The heaving is evidently pro-
duced by the emission of an elastic fluid. As
the process advances, the iron gradually ac-
quires more consistency; and at last, not-
withstanding the continuance of the heat, it

10
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conceals all together. It. is then taken while

hot, and hammered violently, by means of a

heavy hammer driven by machinery. This

not only makes the particles of iron approach

nearer each other, but drives away several

impurities wh ch would otherwise continue

attached to the iron.

In this state it is the substance described

under the name of iron. As it has never yet

S

'been decomposed, it is considered at present,

when pure, as a simple body; but it has sel-

dom or never been found without some small

[mixture of foreign substances. These sub-

jj

stances are either some of tire other metals,

or oxygen, carbon, or phosphorus.

When small pieces of iron are stratified in

a close crucible, with a sufficient quantity of

charcoal-powder, and kept in a strong red

heat for eight or ten hours, they are convert-

ed into steel, which is distinguished from iron

bv the following properties.

It is so hard as to be unmalleable while

cold* or at least it acquires this property by

being immersed while ignited into a cold li-

quid: for this immersion, though it has no

effect upon iron, adds greatly to the hardness

I

of steel.

It is brittle, resists the file, cuts glass, af-
'

[fords sparks with Hint, and retains the mag-
! netie virtue for any length of time. It loses

this hardness by being ignited and cooled

very slowly. It melts at above 130° Wedge-
wood. It is malleable when red-hot, but

scarcely so when raised to a white heat. It

may be hammered out into much thinner

plates than iron. It is more sonorous; and
its specific gravity, when hammered, is greater

than that of iron.

By being repeatedly ignited in an open
vessel, and hammered, it becomes wrought

iron, which is a simple; substance, and if

perfectly pure would contain nothing but

iron.

Steel is iron combined with a small portion

of carbon, and has been for that reason called

c arbureted iron. The proportion of carbon

has not been ascertained with much preci-

sion. From the analysis of Vauquelin, it

•annfcnts, at an average, to T^._ part. Mr.

Clouet seems to affirm that it amounts to

_i
( _ part ; but he has not published the expe-

riments which led him to a proportion, which

so far exceeds what has been obtained by

other chemists.

That steel is composed of iron combined
with pure carbon, and not with charcoal, has

been demonstrated by Morveau, who formed

steel by combining together directly iron and

diamond. At the suggestion of Clouet, he

Inclosed a diamond in a small crucible of

pure iron, and exposed it completely covered

up in a common crucible to a sufficient heat.

The diamond disappeared, and the iron

was converted into steel. The diamond
weighed 907 parts, the iron 57800, and the

ste> l obtained 50384; so that 2313 parts .of

the iron had been lost in the operation.

From this exp riinent it follows, that steel

contains about of its weight of carbon.

This experiment was objected to by Mr.

Mushet, buttiie objections were fully refuted

by sir George M‘Kj?nzie.

Rinman, long ago, pointed out a method

by which steel may he distinguished from
' iron. W hen a little diluted nitric acid is
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dropt upon a plate of steel, allowed to remain

a few minutes, and then washed off, it leaves

behind it a black spot ;
whereas the spot

formed by nitric acid on iron is whitish-green.

We can easily see the reason of the black

spot: it is owing to the carbon of the iron

which is converted into charcoal by the acid.

This experiment shows us, that carbon is

much move readily oxidated when combined

with iron lliau when crystallized in .the dia-

mond.

Cast iron, is iron combined with a still

greater proportion of carbon than is necessary

for forming steel. The quantity has not yet

been ascertained with precision : Mr. Clouet

makes it amount to -i of the iron. The
blackness of the colour, and the fusibility of

cast iron, are proportional to the quantity of

carbon which it contains. Cast iron is almost

always contaminated with foreign ingredi-

ents: these are chiefly oxide of iron, plios-

phuret of iron, and silica.

It is easy to see why iron is obtairied from

its ore in the state of cast iron. The quan-

tity of charcoal, along with which tin* ore is

fused, is so great, that the iron has an oppor-

tunity of saturating itself with it.

The conversion of cast iron into wrought
iron is effected by burning away the char-

coal, and depriving the iron wholly ofoxygen

:

this is accomplished by heating it violently

while exposed to the air. Mr. Clouet has

found, that when cast iron is mixed with ±
of its weight of black oxide of iron, and heat-

ed violently, it is equally converted into pure

iron. The oxygen of the oxide, and the car-

bon of the cast iron, combine, and leave the

iron in a state of purity.

The conversion of iron into steel is effected

by combining it with carbon. This combi-
nation is performed in the large way by
three different processes, and the products

are distinguished by the names of natural

steel, steel of cementation, and cast steel.

Natural steel is obtained from the ore by

converting it flrst into cast iron, and then ex-

posing the cast iron to a violent heat in a fur-

nace while its surface is covered with a mass

of melted scorix live or six inches deep.

Part of the carbon combines with the oxygen
which cast iron always contains, and flies off

in the state of carbonic acid gas. The re-

mainder combines with the pure iron, and
constitutes it steel. 'Phis steel is inferior to

the other species; its quality is* not the same

throughout ;
it is softer, and not so apt to

bre k; and as the processes by which it is

obtained are less expensive, it is sold at a low-

er price than the other species.

It is obvious that iron and carbon are ca-

pable of combining together in a variety of

different proportions. When the carbon ex-

ceeds, the compound is carburet of iron, or

plumbago. When the iron exceeds, the

compound is steel or cast iron in various

states, according to the proportion. All these

compounds mav be considered as subcarbu-

rets of iron. The hardness of iron increases

with the proportion of charcoal with which

it combines, till the carbon amounts to about

of the whole mass. The hardness is then

a maximum; the metal acquires the colour

of silver, loses its granulated appearance,

and assumes a crystallized form. It mere
carbon is added to the compound, the hard-
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ness diminishes in proportion to its quan-

tity.

"The affinities of iron, and its oxides, are

arranged by Bergman as in the following

Oxide of Ikon.

Oxalic acid.

Tartaric,

Camphoric,
Sulphuric,

Saclatic,

Muriatic,

Nitric,

Phosphoric,

Arsenic,

Fluoric,

Succinic,

Citric,

Lactic,

Acetic,

Boracic,

Prussic,

Carbonic.

Iron -sick, in the sea-language, is said of

a ship or boat, when her bolts or nails are so

eaten with rust, and so worn away, that they

occasion hollows in the planks, whereby the

vessel is rendered leaky.

IRRATIONAL, an appellation given to

surd numbers and quantities. See Alge-
bra.

IRREGULAR, in grammar, such in-

flections of words as vary from the general

rules ; thus we say, irregular nouns, irregular

verbs.

ISATIS, woad
; a genus of the siliquosa

order, in the tetradynamia class of plants

;

and in the natural method ranking under the
39th order, the siliquosa. The siliqua is lan-

ceolated, unilocular, monospemious, bivalv-

ed, and deciduous ; the valves navicular or

canoe-shaped. There are four species; but
the only one worthy of notice is the tinctoria,

or common woad, which is cultivated in seve-

ral parts of Britain for the purposes of dye-
ing, being used as a foundation for many of
the dark colours. See Dyeing.

ISCILEMUM, a genus of the monoecia
order, in the polvgamia class of plants

;
and

in the natural method ranking under the 4th
order, gramina. The calyx of the Her-

maphrodite is a biflorous glume; the corolla

bivalved ; there are three stamina, two styles,

and one seed. The calyx and corolla of the

male, as in the former, with three stamina.

There are eight species.

I SCIJURY. See Medicine.
ISEltTIA, a genus of the hexandria mo-

nogvnia class and order ; the cal. is coloured,

four or six toothed ; cor. six-cleft, funnel-

form
;
pome subglobular, six-celled. There

is one species, a tree of Cayenne.

ISINGLASS, in the materia medica, &e.
See Accipenser.
ISXARDTA, a genus of the monogynia

order, in the tetrandria class of plants; and
in the natural method ranking under the 17th
order, calycanthemax There is no corolla

;

the calyx is quadrifid ; the capsule qtiadrilo-

cular, and girt with the calyx. There is one
species, an aquatic and annual.

1SOCELES Triangle, in geometry, one
that lias two equal sides.

ISOCHRONAL, Isochrone, or Tsd-

Iron.

Nickel,

Cobalt, •

Manganese,
Arsenic,

(Copper,

G old.

Silver,

Tin,

Antimony,
Platinum,

Bismuth,

Li ad,

Mercury.
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ghronous, is applied to such vibrations of a
pendulum, as are performed in the same space
of time

; as all the vibrations or swings of the
same pendulum are, whether the arches it

describes are longer or shorter: for when it

describes a shorter arch, it moves so much
the slower, and when a long one propor-
tion ably faster.

Isochronal line, that in which a heavy
body is supposed to descend without any ac-
celeration.

ISOETES, a geuus of the natural order of
filices, belonging to the cryptogamia class of
plants. 1 he antherae of the male l'lower are
within the base of the frons or leaf. The cap-
sule of the female flower is bilocular, and
within the base of the leaf. There are two
species.

ISOPERIMETRICAL Figures, in ge-
ometry, are such as have equal perimeters, or
circumferences.

1. Of i.sop eri metrical figures, that is the
greatest that contains the greatest number of
sides, or the most angles, and consequently a

circle is the greatest of all figures that have
the same ambit as It has.

2. Of two isoperimelrioal triangles, hav-
ing the same base, whereof two sides of one
are equal, and of the other unequal, that is

the greater whose two sides are equal.

3. Of isoperimetrical figures, whose sides are
equal in number, that is. the greatest which is

equilateral and equiangular. From hence fol -

lows that common problem of making the hedg-
ing or walling that will wall in one acre, or
even any determinate number of acres, j, fence
or wall in any greater number of acres what-
ever !>. In order to the solution of this problem,
let the greater number b be supposed a square.
Let x be one side of an oblong, whose area is a;

then will — be the other side
;
and 2 -—{- 2.v

x X
will be the ambit of the oblong, which must be
equal to four times the square-root of b

; that

•

is, 2 \-2\—4,y b. Whence the value of
X

x may be easily had, and you may make infinite

jiumbers,of squares and oblongs" that have the
same ambit, and yet shall have different given
areas, thus

Let \/b = d,

2a -j- 4x-x
'then, = 4d

a -J~ 2xx —_z 2dx
2rx — 2dx — — a

a

dx -j- \dd— -
{- \dd

V T ~(~ \dd -|- \d.

Thus, if one side of the square be 10; and
one side of an oblong be 19, and the other 1 :

then will the ambits of that square and oblong
fie equal, viz. each 40, and yet the area of the
square will be 100, and of the oblong but 19.

ISOPYRUM, in botany; a genus of the
polygynia order, in the polyandria class of
plants ; and in the natural method ranking
under the 26ln order, mnltisiliquu. There is

novcalyx, Outlive petals; the nectaria trilid

and tubular; the capsules recurved and po-
lyspennous. There are two species, of no
note.

ISSUE, in law, has several significations,

it being sometimes taken for the children be-
gotten between a man and his wile

; some-
times for profits arising from amercements
and lines

; and sometimes for the profits issu-
ing out of lands or tenements: but this word
generally signifies the conclusion, or point of
matter, that issues from the allegations and
pleas of the plaintiff and defendant in a cause
to be tried by a jury or court.

I here are two kinds of issues in relation to
causes, that upon a matter of fact, and that
upon a matter of law: that of fact is where
the plaintiff and defendant have fixed upon a
point to be tried by a jury: and that in law
is where there are a demurrer to a declara-
tion, &c. and a joinder in demurrer, which is

determinable only by the judges. Issues of
lact are either general or special: they are
general, when it is left, to the jury to' find
whether the defendant Inis done any such
thing as the plaintiff has alleged against him;
and special, where some special matter, or
material point alleged bv t.ne defendant in

ids defence, is to be tried. General issue
also signifies a plea in which the defendant is

allowed to give the special matter in evidence,
by way of excuse or justification

;
this is

granted by several statutes, in order to pre-
vent a prolixity7 in pleading, by allowing the
defendant to give any thing in evidence, to
prove that the plaintiff had no cause for his
action.

Issues on sheriffs, are such amercements
and fines to the crown, as are levied out of
the issues and profits of the lands of sheriffs,

for their faults and neglects: but these issues,

on shewing a good and sufficient cause, may
be taken off before they are estreated into the
exchequer.

Issues. See Surgery.
1 1 EA, a genus of the monogvnia order, in

the pentandria class of plants; and in the na-
tural method ranking with those of which the
order is doubtful. The petals are long and
inserted into the calyx; the cap ule un. locu-
lar and bivalved. There are two species, na-
tives of North America.

IVA, a genus of the pentandria order, in

the monoecia class of plants; and in the natu-
ral method ranking under the 49th order,

composite. The male calyx is common and
triphy lions; the florets of the disc monopeta-
lotis and quinquefid; the receptacle divided
by small hairs. There is no female calyx
nor corolla

; but five florets in the radius

;

two long styles; and one naked and obtuse
seed. There are two species, natives of
America.

JUDGE. The judges are the chief ma-
gistrates in the law, to try civil and criminal
causes. Of these there are twelve in Eng-
land, viz. the lords chief justices of the courts
of king’s-bench and common-pleas; the lord
chief baron of the exchequer; the three
puisne or inferior judges of the two former
courts, and the three puisne barons of the
latter.

By stat. 1 Geo. III. c. 23. the judges are
to continue in their offices during their good
behaviour, notwithstanding any demise of the
crown (which was formerly lipid immediately
to vacate their seats), and their full salaries

are absolutely secured to them during the
coininuance of their commissions, by which
means the judges are rendered completely in-
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dependant of the king, his ministers, or hi*
successors.

A judge at his creation fakes an oath, that
he will serve the king, and indifferently ad-
minister justice to all men, without respect of
persons, take no bribe, give no counsel where
he is a party, nor deny right to any, though
the king or any other, by letters, or by ex-
pressed words, command the contrary, &c.
and in default of duty, to be ansv erable to the
king in body, land, and goods.

VV here a judge lias an interest, neither he
nor his deputy can determine a cause, or sit

in court; and if he does, a prohibition lies.:

llardw. 503.

Judges are punishable for wilful offences,]

against the duty of their situations; instances
of which happily live only in remembrance.]
There are ancient precedents of judges who|
w ere lined when they transgressed toe lawsj
though commanded by warrants from the]
king.

Judge is not answerable to the king, or the»

party, for mistakes or errors of his judgment,
in a matter of which he has jurisdiction. 1

Salk. 397.

JUDGMENT. The opinion of the judges
is so called, and is the very voice and final

doom of the law, and therefore is always!
taken for unquestionabh truth; or it is the]
sentence of the law pronounced by the court,
upon the matter contained in the record.
Judgments are ol four sorts, viz. 1

.

YV here the facts are confessed by the p rties-,.

and the law determined by the court, which
is termed judgment by demurrer.

2. Where the law is admitted by the par-
ties, and the facts only are disputed, as in
judgment upon a demurrer.

3. Where both the fact and the law arising
thereon are admitted by the defendant, as in
case ot judgment by Confession or default.

4. W here the plaintiff is convinced that/act
or law, or both, are insufficient to support
lus action, and therefore abandons or with-
draws his prosecution, as in case ofjudgment
upon a nonsuit or retraxit. See Warrant]
of Attori ey.
Judgments are either interlocutory or

final.

Interlocutory judgments are such as are
given in the middle of a cause, upon some
plea, proceeding, or default, which is only
intermediate, and does not finally determine
or complete the suit; as upon dilatory pleas,

when the judgment in many cases ’is, that
the defendant shall answer over

;
that is, put

in a more substantial plea.

Final judgments, are such as at once put
an end to the action, by declaring that the]
plaintiff has either entitled .himself, or has
not, to recover tiie remedy be sues for. 3.

Black. 398.

JUGERUM, in Roman antiquity, a’
square of 120 Roman teet

; its proportion to
the English acre being as 10,000 to 16,097.

JUGLANS, the walnut, a genus of the:
monoecia class, and polyandria order of:

plants; and in. the natural method ranking 1

under the 50tli order, amentaceax The
male calyx is monopliyllous, and squami-f
form; the corolla divided into six pints;
there are 18 filaments : the female calvx is-j

quatiriird, super or; the corolla quadr'ipar-l

the; there are two styles, and the fruit is a.
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Mum with a furrowed kernel. There are 8

ipecies, the most remarkable of which is the

regia or common walnut. Other two spe-

cies, called the nigra and alba, or black and

ivliite Virginian walnut, are also cultivated in

this country, though they are less proper for

fruit, having very small kernels.

JUGULAR. See Anatomy.
;

JUGU LAKES, in the Linmean system,

is the name of an order or division of lish,

the general character of. which is that they

have ventral lms. See Fish.

I JUJUBES. See Materia Medica.

j

JULEP. See Pharmacy.

j

J LUJAN PERIOD. See Chronology.

JULUS, a genus of insects, of the order

aptera. The generic character is, antennas

piioniliform; feelers two, jointed; body sub-

jcylindric; legs numerous, twice as many on

each side as the segments of the body. The
juli are very nearly allied to the scolopen-

dneor centipedes, but their body, instead of

being flattened, as in those insects, is nearly

cylindrical; and every joint or segment is

furnished with two pair of feet, the number on

each side doubling that of the segments,

Whereas in the scolopendne the number of

joints and of feet is equal on each side. The
!
eyes- of the juli are composed of numerous

J

hexagonal convexities, as in the major part

j
of the insect tribe, and the mouth is furnish-

f ed with a pair of denticulated jaws. These
animals, when disturbed, roil themselves up
in a flat spiral: their' general motion is rather

|
slow and undulatory. The .most common
species, the julus sabnlosus, is often seen in

similar situations with the onisci and §colo-

peudrac, and usually measures about an inch

and quarter in length : its colour is a polished

brownish black, except the legs, which are

p ile or whitish: it is an oviparous animal,

and the young, when first hatched, are very

f small, of a whitish colour, and are furnished

only with three pair of legs, which are situ-

ated on each side the superior parfy or near

the head; the remaining pairs not making
their appearance till some days after, when
about seven on a side become visible: the

restare gradually acquired till the number is

complete, which usually amounts, according

to Linnaeus, to a hundred and twenty on
each side: so long as this species continues

in its young or growing state, it is of a pale

colour, with a dark-red spot on each side of

every segment: in this state it may sometimes

be found in the soft mould of hollow trees.

Julus Indus, or great Indian julus, bears an

extreme resemblance to the former, but is of

sgph a size as tQ measure six or seven indies

in length : its colour is similar to that of the

preceding. It is found in the warmer parts

or Asia and- America, inhabiting woods and
other retired places: the number of legs, ac-

cording to Linnams, is a hundred and Jif-

te u on each side, but this seems to be a va-

riable character.

Julus lagurus, or hare-tailed julus, is a very

minute and singular species, not exceeding,

I

when at full growth, the eighth of an inch m
length. Its colour is pale-brown, and its

|

shape rather broad, and llaltLh. Tills insect

1 is by no, means uncomnbn, being seen dur-

j
ing the summer months creeping about the

barks of trees, walls, & c. It is considered

I

by Linnaeus as a species of scolopendra, but

as the legs are double the number the seg-

|
I

meats on each side, it is move properly re-

ferred by Degeer, Scopoli, and others, to the

present genus. In fact it may be allowed,

like the julus complanatus, another slightly

flattened species, to form a kind of connect-

ing link between the two genera. The julus

terrestris lias 100 legs on each side: the body
is a polished black. It inhabits most parts of

Europe, under stones and in the earth. See
Plate Nat. Hist. iig. 234.

J UNCUS, the rush, a genus of the mono-
gynia order, in the hexandria class of plants;

and in the natural method ranking under the

5th order, tripetaloidese. The calyx ishexa-

phyllous; there is no corolla; thecapsule is

unilocular. There are 29 species, univer-

sally known, being very troublesome weeds,

and difficult to be eradicated. The pith of

two kinds, called the conglomerate and ef-

fusus, or round-headed and soft rushes, is

used for wicks to lamps and rushlights. The
conglomerate, and aculus or marine rush,

are planted with great care on the banks of

the sea in Holland, in order to prevent the

water from washing away the earth ; which
would otherwise he removed every tide, if it

was not for the roots of those rushes, which,

fasten very deep in the ground, and mat
themselves near the surface in such a manner
as to hold tire earth closely together. In the

summer-time when the rushes are fully

grown, they are cut and tied up in bundles,

w hich are dried, and afterwards carried into

the larger towns and cities, where they are

wrought into baskets, and several other

useful things, which are frequently sent into

England. These sorts do not grow so strong

in tiiis country as on the Maese, where they

sometimes arrive at the height of four leet

and upwards.

JUNG ERMANNI A, a genus of the na-

tural order of alga 1

,
in the cryptogamia class

of plants. The male flower is pedunculated,

and naked; the anthera qnadrivalved : the

temale flower is sessile, naked, with roundish

seeds. There are 48 species, all natives of

Britain, growing in w oods, shady places, by
the sides of ditches, &c. Many of them are

beautiful objects for the microscope.

JUNGIA, a genus of the polvgamia se-

gregata order, in the syngenesia class of

plants: the common receptacle is chaffy;

the periapthium three-flowered; the ilorets

tubular, two-lipped; the exterior lip ligu-

late
;
tne interior one bipartite. There is

one species, a native of S. America.

JUNIPERUS, the juniper tree
;
a genus

of the monadelphia order, in tiie monoecia
class of plants; and in the natural method
ranking under the 51st order, conifers. The
male amentum is a calyx 'of scales.; there is

no corolla; three stamina: the female calyx

tripartite; there are three petals, and as

many styles; the berry is trispermous, and
equal, by means of three tubercles of the

indurated calyx adhering to it. There are

12 species; the most remarkable are, 1.

T he communis, or common juniper, grows
naturally in many parts of Britain upon dry
barren commons, where it seldom rises above
the height of a low shrub, which grows na-

turally only in dry, chalky, or sandy land.

Of this species there is a variety called

Swedish juniper, .which grows ten or twelve

feet high, very branchy the whole length,

with the branches growing more erect, and

j U ft 35

leaves, flowers, and fruit, like the former.

2. The oxycedrus, or Spanish juniper, rises

from ten to fifteen feet high, closely branched

from bottom to top; having short, awl-

shaped, spreading leaves by threes, and
small dioecious flowers, succeeded by large

reddish-brown berries. 3. The thuniera, or

blue-berriecl Spanish juniper, grows twenty

feet high or more. 4. The Virginiapa, or

Virginia cedar, grows thirty or forty feet

high, branching from bottom to top in a conic

manner. 5. The Lycia, Lycian cedar, or

olibanum tree, grows twenty feet high. 6.

The Phoenicia, or Phoenician cedar, grows

about twenty feet high. It is a native of

Portugal. 7. The Bermudiana, or Bermu-
dian cedar, grows twenty or thirty feet high.

8. The, sabina, or savin tree; of which there

are three varieties, the spreading, upright,

and variegated savin. The propagation of

all the junipers is by seed, and of the savins

by layers and cuttings.

Juniper-berries have a strong, not disa-

greeable smell ; and a warm, pungent, sweet

taste, which, if they are long chewed, or pre-

viously well bruised, is followed by a bitterish

one. The pungency seems to reside in the

bark; the sweet in the juice; the aromatic

flavour in oily vesicles spread through the

substance of tlie pulp, and distinguishable

even by the eye ;
and the bitter in the seeds.

JURY. This strong tower of defence of

the British constitution, which is one of the

leading features of the Magna Charta, is com-
posed of a certain number of persons sworn
to enquire of, and try some fact, and declare

the truth upon the evidence brought before

them.
In criminal cases juries are divided into

grand and petty. The grand jury must be
all freeholders, but it does not appear that

any specific estate has been determined to be

necessary
;
before them the charge is laid,

and unless twelve or more of them are of

opinion that it is well founded, the accusation

is dismissed ; which they call not finding a

true bill. If they find a true bill, it must af-

terwards be confirmed by the unanimous suf-

frage of a petty jury of 12 men upon whom
no suspicion of partiality can possibly rest.

In civil cases juries are divided into com-
mon and special. The latter are generally

employed in ca^es where any difficulties with

respect to commercial transactions arise,

and are best decided by a special jury of

merchants.
To obtain a special jury, a motion is made

in court, and rule granted, for the sheriff to

attend the master, prothonotary, or other

proper officer, with his freeholders’ book, in

the presence of the attorneys on both sides,

and to take indifferently forty-eight free-

holders, when each party strikes off twelve,

and the remaining twenty-four are returned

upon the panael.

A common jury is one returned by the

sheriff according "to the directions of 3 Geo.
li. c. 25. which appoints that the sheriff shall

not return a separate pannel for every cause,

but the same for every 'cause to be tried at

the same assizes, containing not less than

lorty-eight, nor more than seventy-two; and
that their names being written on tickets,

shall be put into a box, and w hen the cause

is called, twelve whose names shall be first

drawn shall be sworn, unless absent, chaL.
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lenged, or excuse;], They are then sworn
to given true verdict according to the evi-

dence, unless they are challenged.

Challenges are of two kinds; challenges to
the array, and challenges to the poll. Chal-
lenges to the array are an exception to the

whole pannel. Challenges to the poll are ex-

ceptions to particular jurors, and are reduced
to four heads by sir Edward Coke.

1. Propter honoris respectmn; as a lord

of parliament may be challenged by both
parties, or challenge himself.

2. Propter defectum. If a juryman is an
alien-born, or it he is a slave or bondman,
they are defects; but the principal deficiency
is want ot a sufficient estate, which is now ten judge, he shall lose his hand and his goods
pounds per annum in England, and six pounds ami the profits of his land during life, and
in \\ ales, ol freehold or copyhold lands; and

j

suffer perpetual imprisonment,
any leaseholder for the term of five hundred

j

IVORY, ebur, in natural history, &c. a
years, or any term determinable upon life or hard, solid, and firm substance, of a white

A jury when either party is an alien-born,

shall he half denizens, and the othey aliens

(if there are so many in the place) ; but when
both parties are aliens, it ispresumed there is

no more partiality for the one than thi other,

and therefore it was resolved the jury shall

all be denizens.

If a juror receives a bribe from either

party, he shall forfeit ten times as much as he
has taken, half to the king, and half to him
who sues.

A man who threatens or assaults a juror
for giving a verdict against him, is punish-
able by line and imprisonment; and if lie

strikes him in court in the presence of the

lives of the clear yearly value of twenty
pounds per annum above the rent, is qua-
lified.

3. Propter affectum. When the juror
may be suspected of partiality.

4. Propter delictum. For some crime or

misdemeanor that affects the juror’s credit,

and renders him infamous.

The service ofjurymen is also sometimes !

excused ; as sick and decrepid persons, persons
not commorant in the county, men above se-

'

\ enty years old, and infants
;
physicians, coun-

]

sel, attorneys, officers of the courts, and the
like. Clergymen are also usually excused,

j

but are liable in respect of their lay fees, tin-

!

less they are in the service of the king, or
j

some bis iiop.

In criminal cases, when the prisoner has
put himself upon the country, the sheriff

returns a pannel of unexceptionable freehold-

ers of the county where the fact is com-
mitted.

In these cases, at least in capital ones,

challenges may be made not only on the ac-

counts before mentioned, both to the array
or to the polls on the parts of the king and
prisoner, but the prisoner is allowed a kind of

peremptory challenge (which is now limited

to twenty persons), without shewing any
cause at all. Phis privilege is denied to the

king, who must assign a reason for the chal-

lenge.
* If by reason of challenges, or in default of

the jurors, a sufficient number cannot be had
of the original pannel, a tales may be awarded
both in civil and criminal cases, that is, a suf-

ficient number of persons present in court
to be joined to the other jurors, who are
however liable to the same challenges as the

principal jurors.

The jury, after the proofs are summed up,

unless t ie case is very clear, retire to con-
j

skier, and. are kept w ithout me it, drink, tire,
|

or candle, till they are unanimously agreed,

if the jury eat or drink, or have victuals

about them, without the consent of the

court, before the verdict, it is finable ; aij^fif

they do it at the charge of him for whom they

find, the verdict will be set aside. Also if

they speak with either of the parties, or their

agents, after they are gone from the bar, or if

they receive any fresh evidence, or cast lots

to prevent dispute, the verdict is bad.

When the jury have delivered their verdict,

ard it is recorded in court, they ere dis-

missed.

colour, and capable of a very, good polish,

j

It is the tusk of the elephant, and is hollow

;
from the base to a certain height, the cavity

being tilled up with a compact medullary
! substance, seeming to have a great number
: of glands in it It is observed that the Cey-
lon ivory, and that of the island ofAchem, do

i not become yellow in the wearing, as all

j

other ivory does; for this reason the teeth of

j
these places bear a larger price than those of

j

the coast of Guinea.

To soften ivory and other bones, lay them
for twelve hours in aqua lbrtis, and then three
days in the juice of beets, and they will be-

come so soft that they maybe worked into

any form. To harden them again, lay them
in strong vinegar. Dioscorides says, that by
boiling ivory for the space of six hours with
the root of mandragoras, it will become so

soft that it may be managed as one pleases.

1 vor y-black is the coal of ivory or bone
formed by great heat, while deprived of all

access of air.

JUPITER, in astronomy, one of the
superior planets, remarkable for its great

j

brightness. See Astronomy.
|

Jury-mast, whatever is set up in room of

I a mast that has been lost in a storm or in an
: engagement, and to which a lesser yard,
ropes, and sails, arc- fixed.

]
Jl SSLEA, a genus of the monogynia or-

I der, in the decandria class of plants; and in

j

the natural method ranking under the 17th

S

order, calycanthemax The calyx is quadri-

partite, or quinquepartite superior; there are

|

tour or five petals ; the capsule quadrilocu-
j

j

lar or quinquelocular, oblong, opening at the
!

angles; the seeds are numerous, and small.

There are 1 1 species, mostly herbacepus
j

plants of the W. Indies.

JUSTICE, in a legal sense, a person de-
j

pitted by the king to administer justice to his
j

subjects, whose authority arises from his de-
|

putalion, anti not by right of magistracy.

In the courts of king’s bench and common
pleas there are two judges styled chief jus-

tices, each of whom retains the title of lord

during the time of his continuing in office.
1

The iirst of tiiese, who is styled lord chief

justice of England, has a very extensive

power and jurisdiction in pleas of the crown.
|

lie hears all pleas in civil causes brought be-

fore him in the court of king’s bench, and
also the pleas of the crown; while, on the

other hand, the lord chief justice of the com-
mon pleas has the hearing of all civil causes

between comntcn persons. Besides the lords

chief justices, there are in each of the above
courts three puisne justices; there are also

several other justices appointed b\ the king
for the execution of the laws; suck as the
lords justices in eyre of the forests, who are
two justices appointed to determine all of-

fences commuted itt the king's forests; jus-
tices of assize, of oyer and terminer, of gaol-
deliverv, tkc. 1 hev are also called justices
of nisi prius, and so denominated from the
words used in a common form of adjourn-
ment ot a cause in the court ot common
pleas. See Nisi Pri*-, Oyer and Ter-
miner, Common Pleas, and Kings
Bench.
Justices of tin- Peace. See Peace.
JUSTICIARY, or court of J ustjc i ary, I

in Scotland, a court of supreme jurisdiction
in all criminal cases.

This court came in place of the justice-1
eyre or justice-general, which lkst was taken
away by parliament in 1672, and was erected
into a justice or criminal court, consistin'* of
a justice-general alterable at the monarch’s
pleasure, justice clerk, and five other judges,
who are lords of session.

This court commonly sits upon Mondays!
and has an ordinary' clerk, who has his coin-
mission from the justice-clerk. They have
four macers, and a doomster appointed by]
the lords of the session.

The form of the process is this: the clerk
raises a libel or indictment upon a bill passed
by any of the lords of that court, at the in-

stance of the pursuer, against the defendant
or criminal, who is immediately committed to]

prison alter citation. When the party, wit-
nesses, great assize, or jury of forty-live men,
are cited, the day of compearance being
come, fifteen of the great assize are chosen to;

he the assize upon the pannel, or prisoner at
the liar. The assize sits with the judges to
hear the libel read, witnesses examined, and
the debates on both sides, which are written
verbatim in the adjournal books. The king’s
advocate pleads ior the pursuer, being the
king’s cause, and other advocates for the pan-
nel. The debates being closed, the judges
find the libel or indictment either non-rele-l
vant, in which case they desert the diet,' and
assoil or absolve the party accused

; or, if re-3

levant, then the assize or jury of fifteen is re-

moved into a closer room, none being pre-
sent with them, w here they choose their chan-
cellor and clerk, and consider the libel, depo-
sition, and debates; and bring in their ver-
dict ofthe pannel sealed, guilty or i.ot guiltv:
ii not guilty, the lords absolve; if guiltv, they
condemn and declare their sentence ol con-1
dem nation, and command the sentence to bej

pronounced against the pannel by a macer
and the mouth of the doomster. The lords!

of the justiciary likewise go circuits tw ice a
year into the country. See the article Cir-
cuit.

JUSTICIES, a writ directed to a sheriff,]

by virtue of which he is empowered to hold a]

pica of debt in his county-court for a sum
above 40,v. though by his ordinary power he (

has only cognizance of sums under 4-0.y.

JUSI1HCAT10N, in law, is an affirm-]
ing or shewing good reason in court, whv
one does such a thing as he is called to an-
swer; as to justify in a cause of a replevin.
IVY. See Hedera.
1XIA, a genus of the monogynia order,,

in the triandria class of plants
;
and in the]



K A L K E E

natural method ranking under the sixth or-

der, ensatie. The corolla is hexapetalous,

patent, and equal ; there are three stigmata,

a little upright and petalous. There are

fifty-four species, consisting of herbaceous,

tuberous, and bulbous-rooted ilowery pe-

rennials, from one to two feet high, termi-

nated by hexapetalous (lowers of different

colours. They are propagated by offsets,

which should be taken off in summer at the

decay of the leaves: but as all the plants of

this genus are natives of warm climates, few

of them can bear the open air of this country

in winter.

IXOKA, a genus of the tetrandria mono-
gynia class of plants. The corolla consists of

a single petal; the tube is cylindric, very

long and slender ; the limb is plane, and di-

vided into four oval segments; the fruit is a

berry of a roundish figure, with only one

cell ;
the seeds are four in number, convex on

one side, and angular on the other. There

are nine species, very ornamental shrubs for

the stove.

JUSTICIA, Malabar nut; a genus of the

monogynia order, in the diandria class of

plants;’ and in the natural method ranking

under the 40th order, person ata\ The co-

rolla is ringent; the capsule bilocular, part-

ing with an elastic spring at the heel; the

stamina have only one anthera. There are

eighty species, most of them natives of the

East Indies, growing many feet high; some
adorned with line large leaves, others with

small narrow ones, and all of them with mo-
nopetalous ringent flowers. Only two species

are commonly cultivated in our gardens, viz.

the adhatoda, or common Malabar nut, and

the hyssopifolia or snap-tree. The first grows

ten or twelve feet high, with a strong woody
stem

; and from the ends of the branches

short spikes of white flowers, with dark spots,

having the helmet of the corolla concave.

The second has a shrubby stem, and white

flowers, commonly by threes, from the sides

of the branches
;

succeeded bv capsules,

which burst open with elastic force for the
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discharge of the seeds
;
whence the name of

snap-tree.

JYNX, the wryneck, a genus of birds be-

longing to the order of pica: ;
the characters

of which are, that the bill is slender, round,

and pointed; the nostrils are concave and

naked ;
the tongue is very Ions', very slender,

cylindric, and terminated by a hard point;

and the feet are {firmed for climbing. There

is only one species, viz. the torquiila.

The colours of this bird are elegantly

pencilled, though its pumage is mark-

er! with the plainest colours. 1 he wryneck,

Mr. Pennant apprehends, is a bird of pas-

sage, appearing with us in the spring before

the cuckoo. Its note is like that of the kos-

tril, a quick-repeated squeak; its eggs are

white, with a very thin shell; it builds in the

hollows of trees, making its nest of dry grass.

It has a very whimsical way of turning and

twisting its neck about, and bringing its head

over its shoulders, whence it had its Latin

name torquiila, and its English one of wry-

j

neck.

K.

T7" or k, the tenth letter of our alphabet; 1

5 as a numeral, denotes 250; and with a

line over it, K, 250000.
K.EMPEEKIA, zedoary, a genus of the

monogynia order, in the inonandria class of

plants, and in the natural method ranking

under the eighth order, scitamiueas. The co-

rolla is sexpartite, with three of the segments
larger than the rest, patulous; and one only

bipartite. The species are, 1. The galanga,

common galangal, or long zedoary. 2. The
rotunda, or round zedoary. Both are peren-

nial in root; but the leaves rise annually in

spring, and decay in winter. They flower in

summer; each flower is of one petal, bibu-

lous below, but plain above, and divided into

six parts; they continue three or four weeks
in beauty, but are never succeeded by seeds

in this country. Both these plants must be
potted in light rich mould, and always kept

in the hot-house.

KALI, a genus of marine plants, which are

burnt lo procure mineral alkali.

IvALMlA, a genus of the monogynia or-

der, in the decandria class of plants, and in

the natural method ranking under the ISth

order, bieornes. The calyx is quinquepar-
tile ; the corolla salver-shaped, formed with
five nectariferous horns on t lie under or outer
side; the capsule quinquelocular. Of this

genus there are four species. Those chiefly

in cultivation with us are,

1. The l'atifolia, a most beautiful shrub,
which rises usually to the height of five or
six feet, and sometimes twice that height in

its native places. The flowers grow in

bunches on the tops of the branches to foot-

stalks three inches long; they are white,
stained with purplish red, consisting of one
petal in form of a cup, divided at the verge
into five sections; in the middle are a stylus

and 12 stamina, which, when the flower 'first

opens, appear lying close to the sides of the
cup at equal distances, their apices being
lodged in 10 little hollow cells, which being 1

prominent on the outside, appear as so many
little tubercles. This plant is a native of

Carolina, Virginia, and other parts of the

northern continent of America, yet is not

common, but found only in particular places;

it grows on rocks hanging over rivulets

and running streams, and on the sides of

barren bilk.

2. The angustifolia, rises to the height of

about lti feet, with evergreen leaves. The
flowers grow in clusters, and when blown,

appear white; but on a near view, are of a

faint biueish colour, which as the flower de-

cays grows paler.

KAOLIN, the name of an earth which is

used as one of the two ingredients in oriental

porcelain. See Porcelain.
KECKLE, or Kecklinc, in the sea lan-

guage, is the winding of old ropes about

cables, to prevent them from galling.

KEDG1NG, in the sea-language, is when
a ship is brought up or down a narrow river

by means of the tide, the wind being contrary.

KEEL, the lowest piece of timber in a

ship, running her whole length, from the

lower part of her stem to the lower part of

her stern-post. Into it are all the lower fut-

tocks fastened ; and under part of it, a false

keel is often used.

KEELSON, a principal timber in a ship,

fayed withinside cross all the floor-timbers

;

and being adjusted to the keel with suitable

scarfs, it serves to strengthen the bottom of

the ship.

KEEP, in antient military history, a kind

of strong tower winch was built in the centre

of a castle or fort, to which the besieged re-

treated, and made their last efforts of defence.

Of this description is the keep of Windsor
castle.

KEEPER of the great seal, is a lord by
his office, is styled lord-keeper of the great

seal of Great Britain, and is always one of

the privy council. All grants, charters, and
commissions of the king under the great seal,

pass through the hands of the lord-keeper,

for without that seal many of those grants,

&c. would be of no force, the king being,

in the interpretation of the law, a corporation,

and therefore passing nothing but by the great

seal, which is also said to be the public taith

of the kingdom, being in the highest esteem

and reputation. Whenever there is a lord-

keeper,' he is invested with the same place,

authority, pre-eminence, jurisdiction, or exe-

cution of laws, as the lord chancellor of Great
Britain is vested with.

Keeper of (he privy seal. See Privy
Seal.
K EISELSC IT IEFER. Thtf mineral oc-

curs usually in blocks and amorphous masses

'of different rizes; very often in the beds of

rivers: colour various shades of grey : struc-

ture slaty: usually opaque: brittle: specific

gravity from 2.880 to 2.4 1 5 : infusible per se.

This species is divided into two subspecies.

Keiselschiefer, common: colour blackish

grey or greenish: often traversed by veins

of quartz: surface smooth: texture com-
pact: fracture splintery, or imperfec ly fcou-

choidak: composed according toWiegleb of

75.00 silica

10.00 lime

4.58 magnesia
3.54 iron

5.02 inflammable matter

98.14
Lydian stone is another species of keisel-

schiefer: commonly intersected by veins of

quartz: fracture even: sometimes inclining to

conchoidal: specific gravity 2.59b: powder
black: colour greyish black.

'I'his, or a stone similar to it, was used by
the undents as a touchstone. They drew
the metal to be examined along the stone,

and judged of its purity by the colour o' the

metallic streak. On this account they called

it gacravos, “ the trier.” They called it also

Lydian stone, because, as
r

I Iveophrastus in-
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forms us, 5t was found most abundantly in the
river Tmolus in Lydia.

Ki'J^i', in the glass trade, a term used far
.
A soiu of potass made use ot in many of the
glass works, particularly for the green glass,
it is tne calcined ashes -of a plant called bv the
same name

; and in some places of sea-tang's
01 -laces, a sort of thick-leaved fucus or sea-
wrack. I his plant is thrown on the rocks
and shores in great abundance, and in the
summer months is raked together and dried
as hay in the sun and wind, and afterwards
burned to the ashes called kelp.

fvlaoxO, a shell found on the coast of Su-
mat i a , it is sometimes three or four feet in
diameter, as white as ivory. See Marsden’s
Hist, of Sumatra.
KENKS, in the sea-language, doublings in

a rope or cable, when handed in and out, so
tnat it does not run easy; or when any rope
makes turns or twists, and does not run free
in the block.

KisdA I OPII\ I L M, in natural history,
bee Corallines.
KLR VI.ES. See Coccus.
Keumes mineral, a compound of sul-

phuret of antimony and potass.
IvClCII, in naval architecture, a vessel

with two masts, usually applied to one carry-
ing bombs, or rather mortars.
KE\ EL, in ship-building, a piece of plank

fayed against the quickwork on the quarter-
<lecK, in the shape of a semicircle; about
winch the running rigging is belaid.

KL\
,
in music, a fundamental note or tone

to which tne whole of a movement has a cer-
tain relation or bearing, to which all its modu-
lations are referred and accommodated, and in
winch it both begins and ends. There are
but two species of keys, one of file •major,
ami one of the minor mode

;
all the keys in

w nidi we employ sharps or flats being dedu-
ced from the natural keys of C major, and A
minor, of which indeed they ' are only trans-
positions.

Key-stone. See Architecture.
KEYS. See Organ, Harpsichord, &c.
KIDNAPPING, is the forcible taking and

carrying away a man, woman, or child, from
their own country, and sending them to an-
olbiT. I his is an offence at common law,
and punishable by fine, imprisonment, and
pillory.

by stat. 1 1 and 12 M . If], c. 7, if any cap-
tain of a merchant vessel shall during his
being abroad force any person on shore', and
wi.hiliy leave them behind, or refuse to brin-*
home ail such men as he carried out,

-

if able
and desirous to return, he shall suffer three
months imprisonment. Exclusive of the above
pumsiiment for this as a. criminal offence, the
party may recover upon an action for com-
pensation m damages for the civil injury.
KIDNE , s. See Anatomy.
hiH EKiL. this mineral is dug up near

muie in Natolia, and is employed in forming
the bowls of Turkish tobacco-pipes. 'The
sa.e of it supports a monastery of dervises
established near the place where it is dugH is found m a large fissure six feet wide, in
gioy calcareous earth. 1 he workmen assert
that U. grows again in the fissure, and puffs
ltselr up like froth. This mineral, when fresh
aug, is of the consistence of wax; it feels softand greasy; its colour is yellow; its specific
gravity 1.600: when thrown on the lire it

K i N
sweats, emits a fetid vapour, becomes hard,
and perfectly while.

According to the analysis of Klaproth, it

is composed of 50.50 silica

17.25 magnesia
25.00 water
5.00 carbonic acid

.50 lime.

98.25
KIGGELARiA, a genus of the decandria

order, in the dicecia class of plants, and in the
natural method ranking under the 37th order,
coluinnifenc. 1 he male cal yx is quinquepar-
tite; the corolla pentapetalous; there are five

trilobous glandules; the anthene are perfo-

y
ated at top

; the female calyx and corolla as

in the male; there are five styles; the capsule
unilocular, quinquevalved, and polyspermous.
'ihere is but one species, viz. the Africana.
As thus is a native ot warm climates, it must
be co.nstantlv kept in a stove in this country.
It is propagated by seeds, layers, or cuttings,
though most readily by seeds.

KILDERKIN, a liquid measure contain-
ing two firkins, or 18 gallons.

KINDRED. See Descent.
KING, signifies him who has the

-

highest
power and absolute rule over the whole land;
and therefore the king is, in intendment of
laur

, cleared of those detects which common
persons are subject to; for he is always sup-
posed to be of full age, though ever so young.
He p rdons life and limb to offenders against
the crown and dignity, except such as he binds
himself by oath not to forgive. The law
ascribes to his majesty, in his political capa-
city, aii absolute immortality. The king
never dies, for immediately on the decease
of the reigning prince in his natural capacity,
lus imperial dignity, by act of law, without
any interregnum or interval, is vested at
once in Ins heir, who is eo instanti king to ail

intents and purposes. And so tender is the
law of supposing even a possibility of his
death, that Ins natural dissolution is generally
called his demise, an expression signifying
merely a transfer of property. Plow'd. 177.

.

K.v the articles of the union of the two
kingdoms of England and Scotland, all pa-
pists, and persons marrying papists, are fo
ever excluded from the imperial crown o
Great Britain

; and in such case, the crowi
shall descend to such person being a protes
tanf, as snould have inherited the same, ii

case such papist, or person marrying a pa
pist, was naturally dead. 5 Anne, c. 8.

King’s bench. The king’s bench is the
supreme court of common law in the king
dom, and is so called because the king usee
fo sit there m person

; it consists of a chie
justice, and three puisne justices, w ho are by
their office the sovereign conservators of the
peace, and supreme coroners of the land.

I his court has a peculiar jurisdiction, not
only over all capital offences, but also over
all oilier misdemeanours of a public nature,
tending either to a breach of the peace, or to
oppression, or faction, or any manlier of mis-
goyermnent. it has a discretionary power
of inflicting exemplary punishment on of-

fenders, either by fine, imprisonment, or
other infamous punishment, as the nature of
the crime, considered in all its circumstances,
shall require.

1 he jurisdiction of this court is so tran-
sceudant, that it keeps all inferior jurisdictions

K 1 N
within the bounds 6f their authority; and it

may either remove their proceedings to be
determined here, or prohibit their progress
below' : it superintends all civil corporations
in the kingdom; commands magistrates and
others to do what their duty requires, in
every case where there is no specific remedy;
protects the liberty of the subject, by speedy
and summary interposition; takes cognizance
both of criminal and civil causes; the former
in what is called the crown side, or crown of-
fice; the latter in the plea side of the court.

This court lias cognizance on the plea side
of all actions of trespass, or other injury al-
leged to be committed vi etarink; of ac-
tions for forgery of deeds, maintenance, con-
spiracy, deceit, and actions on the case which
allege any falsity or fraud.

In proceedings in this court, the defendant
is arrested for a supposed trespass, which in
reality lie has never committed; and bei n

^

thus in the custody of the marshal of this
court, the plaintiff is at liberty to proceed
against him for any other personal injury,
which surmise of being in the custody of the
marshal, the defendant is not at liberty to dis-
pute.

This court is likewise a court of apnea!,
into which may be removed, by writ of er-
ror, all determinations of the court of com-
mon pleas, and of all inferior courts of record
in England.

King’s bench prison. King’s bench
new rules. East. 30 G. III. it is ordered by
the court, that from and after the first day of
Trinity term next, the rule made in the sixth
year of die reign of king George I. and all

other rules for establishing the rules of the
king's bench -prison, shall be, and the same
are hereby, repealed. And it is further or-
dered, that from and after the said first day
of Trinity term next, the rules of the king’s
bench prison shall be comprized within the
bounds following, exclusive of the public
houses hereinafter mentioned

;
that is tc^say,

tiom Great Cumber-court in the parish of
.St. George the Martyr, in the county of Sur-
ry, along the north side of Dirty-lane, and
Nleiancholy-wal'k, to Blackfriars’-road, along
the western side of the said road to the obe-
lisk and thence along the south-west side of
the London-road, round the direction post in
the centre of the roads, near the fmblic house
known by the sign of the Elephant and Castle,
and thence along the eastern side of Newing-
ton causeway to Great Cumber-court afore-
said : and it is also ordered, that the new gaol
Southw rk, and the highway, exclusive’’ of
the homes on each side of h, leading from
tlv king’s bench prison to the said new' gaol,
shall be within and part of the said rules.

And it is lastly ordered, that all taverns, vic-
tualling-houses, ale-houses, and wipe-vaults,
and houses or places licensed to sell gin, or
other spirituous liquors, shall be excluded
out of, and deemed no part of the said rules.
It is ordered, that from and after the first day
of Trinity term next, no prisoner in the king’s
bench prison, or within the rules thereof,
shall have, or be entitled to have, day rules
above three days in each term. And it is

hirther ordered, that every such prisoner
having a day rule, shall return within the
walls or rules of the said prison, at or before
nine o’clo k m the evening of tiie day on
which such rule shall be granted.
King’s palace. The limits of the king’s
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palace at Westminster extend from Charing-

criiM to AVest.ninster-hall, and shall have

such privileges as the autient pauices. II.

VIII. c. 12.

King’sfjsher. See Alcedo.

KLINGSTEIN: this mineral composes

whole mountains. \ hey are usually insuiated;

and like basalt, shew a tendency to assume

the form of four-sided prisms. Its colour is

usually deep grey, of various shades, but

most commonly greenish. Sometimes various

shades appear together, which gives it the

appearance of being spotted. Found not

only constituting mountains, but also in glo-

bular masses, &c. Internal lustre arises

chiefly irotn some crystals oi hornblende and

felspar which it contains. Structure slaty.

Texture compact. Fracture usually splintery;

sometimes conthoidul. brittle. Gives a clear

sound when struck with a hammer. Specific

gravity 2.575. Powder light grey. Melts

eu 1 v into a glass. A specimen analysed by

Klaproth yielded 57.25 silica

23.50 alumina

2.75 lime

3.25 oxide of iron

0.25 oxide of manganese
8.10 soda

3.00 water.

98.10

KLEIN II OVIA, a genus of the class and

order gvnandr a decandriaf the calyx is five-

leave 1; corolla tive-petalled ;
nect. bell-shap-

ed; aps. inflated, five-lobed. '1 here is one

species, h tree of Java.

KNAPSACK, a rough leather or canvas

bag, which is strapped to an infantry soldier’s

back when he marches, and which contains

his necessaries. Square knapsacks are sup-

posed to be most convenient. 1 hey should

be made w.th a division to hold toe shoes,

blacking-balls, and brushes, separate from

the.fi.ubn. White goat-skins are sometimes

used, but we do hot conceive them to be

equal to the painted canvas ones. Soldiers

are put under stoppages for the payment of

their knapsacks, which after six years become

their property.

L or ], the eleventh letter of our alpha

-

5 bet, as a numeral, denotes 50 ;
and with

over it, thus, L, 50000.

LA, in music, the syllable by which

Guido denoted the last sound of each hex-

achord: if it begins in C, it answers to our

A ;
if in G to E ;

and if in F to D.

LABA11UM, in Roman antiquity, the

standard borne before tne Roman emperors;

being a rich purple streamer, supported by

a spear.

LABDANUM, or Ladanum. This re-

sin is obtained from the cysius creticus, a

shrub which grows iu Syria and the Grecian

islands. The surface ot the shrub is covered

with a viscid' juice, which when concreted

1

1

KNAUTIA, a genus of the monogvnia

order, in the tetrandna class of plants, and in

the natural method ranking under the 48th

order, aggregate. The common caly x is ob-

iong, simple, quinqueflorous ;
the proper one

simple, superior; the florets irregular; the re-

ceptacle naked. There are four species,

chiefly annuals of the Levant.

KNEE. See Anatomy.

Knee, in a ship, a crooked piece of timber,

bent like a knee, used to bind the beams and

futtocks together, by being bolted last into

(hem both. These* are used about all the

decks.

KNEES, carling, in a ship, those timbers

which extend from the sides to the Latch-

wav, and bear up the deck on both sides.

KNIGHT, properly signifies a person,

who, for his virtue and martial prowess, is by

the king raised above the rank of gentleman

into a higher class of dignity and honour.

The ceremonies at the creation of knights

have been various
;

the principal was a box

on the ear, and a stroke witft a sword on

the shoulder; they put on him a shoulder-

belt, and a gilt sword, spurs, and other mili-

tary accoutrements; after whiclj, being arm-

ed ‘as a knight, he w as led to the church in

great pomp. Camden describes the manner

of making a knight-bachelor among us,

which is the lowest, though the most Undent

order of knighthood, to be thus: the person

kneeling wxis gently struck on the shoulder

by the prince, and accosted in these words,

“rise,” or “ be a knight in the name of

God.” For the several kinds of knights

among us, see Banneret, Baronet,
Bath, Garter, &c.

KNIGHTS of the shire, or Knights of

parliament, in 'the British polity, are twm

knights or gentlemen of estate, who are elect-

ed, on the king’s writ, by the freeholders of

every county, to represent them in parlia-

ment. The* qualification of a knight of the

shire is to be possessed of 600/. per aim. in a

freehold estate. Their expences during their

sittings were by a statute of Henry VIII. to

be defrayed by the county; but this is now^

never required.

forms ladanum. It is collected while moist

by drawing over it a kind of rake with thongs

tixed to it
;

from these it is -afterwards

scraped with a knife, I he best is in masses

almost black, and very soft, having a fra-

grant odour and a bitterish taste. When
dissolved in alcohol, it leaves behind it a

little gum. The specific gravity of this

resin is about 1.18. See Resins.

LABEL, in heraldry, a iillet usually

placed in the middle along the ch ef of the

coat, without touching its extremities.

Label of a circumferentor, a long thin

brass ruler, with a sight at one end, and a

centre-hole at the other; chiefly used with

a tangent line to take alt itudes.

LABORATORY and Apparatus, che-
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Knight- mars hal, an officer in the king’s

houseboat, who has jurisdiction and cogni-

zance of any transgression within the king’s

household and verge
j

as also ot contracts

made there, whereof one of the house is

party.

Knights, in a ship, two thick short pieces

of wood, commonly carved like a man’s head,

having four shivers in each, three tor the

halyards, and one for the top-ropes to run in
;

one of them stands fast bolted on the beams
abaft the foremast, and is therefore called the

fore-knight; and the other; standing abaft the

mainmast, is called the main-knight.

KNOXIA, a genus of the class and order

tetrandria monogvnia. 1 he corolla is one-

petalled, funnel -iorm; seeds two-grooved.

There is one species, a herb of Ceylon.

KOEN IGI A, a genus of the trigynia order,

belonging to the triandria class oi plants. The
ejalyx is triphyllpus; there is no corolla, and

but one o-'ate and naked sec'.

KORAN. See Alcoran.

KUPFERNICKEL, is a sulphured of

nickel, and is generally coin pounded of

nickel, arsenic, and sulphuret of iron.

KURTUS, a genus of fishes of the order

jugulares; the generic character of which is,

body broad, carinated both above and below,

with greatly elevated hack; gill-membrane

two-rayed.
r

l he genus kurtus, instituted byr

Dr. Bloch, consists at present of a single spe-

cies only. This is a native of the Indian seas;

and is supposed to feed on shell-fish, small

cancri, and other sea insects, the remains of

which were observed in the stomach of the

specimen examined by Dr. Bloch. The
length of this fish was about ten inches, in-

cluding the tail, and its greatest breadth

something more than four inches ; its shape is

deep or broad, the sides being much com-

pressed, and the back rising very high in the

middle. The colour of the whole body is

silvery, as if covered' with foil, without any

appearance of scales ;
the back is tinged with

gold-colour and marked by three or ..four

black spots on its ridge, and the fins have a

reddish cast.

mical. A chemical laboratory, though ex

tremely useful, and even essential to all

who embark extensively in the practice of

chemistry, either as an art, or as a branch

of liberal knowledge, is by no means re-

quired tor the performance of those simple

experiments which furnish the evidence of

the fundamental' truths ot the science. A
room that is well lighted, easily ventilated,-

and destitute of any valuable furniture, is

all that is absolutely necessary for the pur-

pose. It is even advisable that the con-
struction of a regular laboratory s.iould be
deferred till the student has made some
pro mess m the. science

;
for he will then be-

better qualified to. accommodate Us plan to

his own peculiar vie ws and convenience. ,
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it is scarcely possible to offer (lie plan of

a laboratory, which will be suitable to every
person, and to all situations; or to suggest
any thing more than a few rules that should
be generally observed. Different apartments
are required for the various classes of che-
mical operations. The principal one may
be on the ground iloor

; twenty-five feet long,
fourteen or sixteen feet wide, and open to
the roof, in which there should be contriv-
ances for allowing the occasional escape of
suffocating vapours. This will be destined
chiefly for containing furnaces, both fixed
and portable. It should be amply furnished
with shelves and drawers, and with a large
table in the centre, the best form of which
i s -bat ot a double cross. Another apartment
may be appropriated to the minuter opera-
tions of chemistry

; such as those of preci-
pitation on a small scale, the processes that
l “quire merely the heat of a lamp, and ex-
periments on the g-ases. In a third, of
smaller size, m*y be deposited accurate ba-
lances, and other instruments of considerable
nicety, which would be injured by the acid
fumes that are constantly spread “through a
laboratory.

&

The following are the principal instru-
ments that are required in chemical investi-
gations

; but it is impossible, without enter-
ing into very tedious details, to enumerate
all that should be in- the possession of a prac-
tical chemist.

I . fc urnaces. 1 hese may either be form-
ed tit solid brick-work, or of such materials
as admit ot (heir removal from place to
plaee.^ See Furnace, and Chemistry.

-• 1* or containing the materials, which are
to be submitted to the action of beat in a
wind furnace, vessels called crucibles are
employed. They are most commonly made
of a mixture of tire-clay and sand, occasion-
ally with the addition of plumbago, or black
lead. The Hessian crucibles are best adapt-
ed for supporting an intense heat without
melting

; but they are liable to crack when
suddenly heated or cooled. The porcelain
ones made by Messrs. Wedgewood, are of
nuifii purer materials, but are still more apt
to crack on sudden changes of temperature

;

and w hen used, they should therefore be
placed in a common crucible of larger size,
tin; interval being filled with sand. The
black-lead crucibles resist very sudden
.changes of temperature, and may be re-
peatedly used

; but they are destroyed when
some saline substances (such as nitre) are
melted in them, and are consumed by a
current pt air. For certain purposes cru-
cibles are formed of pure silver or pialina.
Their form varies considerably

; but it is ne-
cessary, in all cases, to raise them from the
bars of the grate, by a stand. For the pur-
pose of submitting substances to the con-
tinued action of a red heat, and with a con-
siderable surface exposed to the air, a hol-
low arched vessel, with a flat bottom, termed
a mul'fle, is commonly used. See Che-
mistry.

3. Evaporating vessels should always be
of a fiat shape, so as to expose them exten-
sively to the action of heat. They are form-
ed of glass, of earthenware, and of various
metals. Those of glass are with difficulty
made sufficiently thin, and are often broken
by changes of temperature

; but they have
a great advantage in the smootlmess of

their surface, and in resisting the action °f
most acid and corrosive substances. Eva-
porating vessels ot porcelain* or YV edgwood’s
ware, are next in utility, arc less costly, and
less liable to be cracked. 1 hey are made
both of glazed and unglazed ware. For
ordinary purposes, the former are to he pre-
ferred : but the unglazed should be employ-
ed when great accuracy is required, since
the glazing is acted on by several chemical
substances. Evaporating vessels of glass, or
porcelain, are generally bedded up to their
edge in sand

; but those of various metals
are placed immediately over the naked lire.

When the glass or porcelain vessel is very
tnin, and of small size, it may be safely
placed on the ring of a brass stand, and the
flame ot an Argand’s lamp, cautiously regu-
lated, may be applied beneath it. A lamp
thus supported, so as to be raised or lowered
at pleasure, on an upright pillar, to which
rings of various diameters are adapted, will
be- found extremely useful

; and when a
strong heat is required, it is advisable to
employ a lamp provided with double con-
centric wicks.

4. In the process of evaporation, the va-
pour for the most part is allowed to escape

;

I

but in certain chemical processes, the col-
lection of the volatile portion is the principal
object. I his process is termed distillation.

See Distillation.
1 he common still, however, can only be

employed for volatilizing substances that do
not act on copper, or other metals, and is,

therefore, limited to very few operations, and
on that account alembics and retorts are ne-
cessary. See Chemistry.

In several instances, the substance raised
by distillation, is partly a condensible liquid,
and partly a gas, which is not condensed till

it is brought into contact with water. To
effect this double purpose, a series of receiv-
ers termed W oulfe’s apparatus is employed.
See Chemistry.

A hen a volatile substance is submitted to
distillation, it is necessary to prevent the es-
cape of the vapour through the junctures of
the vessels

; and this is accomplished bv the
application of lutes. The most simple me-
thod of confining the vapour, it is obvious,
would be to connect the places of juncture
accurately together by grinding ; and ac-
cordingly the neck of the retort is sometimes
ground to the mouth of the receiver. This,
however, adds too much to the expence of
apparatus to be generally practised.

Y\ hen the distilled liquid lias no cor-
rosive property, (such as water, alcohol,
ether, &c.) slips of moistened bladder, or
ot paper or linen spread with flour paste,
white of egg, or mucilage of gum Arabic,
sufficiently answer the purpose. The sub-
stance which remains, after expressing the
oil from bitter almonds, and which is sold
under the name of almond meal or flour,
forms a useful lule, when mixed to the con-
sistency of glaziers’ putty, with water or mu-
cilage.

For confining the vapour of acid or highly
corrosive substances, the fat lute is we5l
adapted. It is formed by beating perfectly
dry and finely-sifted tobacco-pipe clay with
painters’ drying-oil, to such a consistence that
it may be moulded by the hand. The same
clay, beaten up with as much sand as it -will

3

bear without losing its tenacity, with the
addition of cut tow, or of horse-dung, and a
proper quantity of water, furnishes a good
lute,, which has the advantage of resistin'* a
considerable heat, and is applicable in cases
where the tat lute would be melted or de-
stroyed. \ arious other lute?1 are recom-
mended by chemical writers ; but the few
that have been enumerated are found to be
amply sufficient for every purpose. See
Lute.
On some occasions, it is necessary to pro-

tect the retort from too sudden changes of
temperature by a proper coating. For glass
retorts, a mixture of common clay or loam
with sand, and cut shreds of flax, may be
employed. If the distillation is performed
by a sand heat, tire coating needs not to be
applied higher than that part of the retort
which, is bedded in sand; but if the process
is performed in a wind furnace, the whole
body of the retort, and that part of the neck
also which is exposed to heat, must be care-
fully coated. lo this kind of distillation,
however, earthen retorts are better adapted

;

and they may be covered with a composition
original ly recommended by Mr. Willis,
Tw’vO ounces of borax are to be dissolved in
a pint of boiling water, and a sufficient quan-
tity of slaked lime added to give it the
thickness of cream.

r
l his is to be applied

by a painter’s brush, and allowed to drv.
Over this a thin paste is afterwards to be
applied, formed of slaked lime and common
linseed-oil, well mixed and perfectly plastic.
In a clay or two, the coating will be suf-
ficiently dry to allow the use of the retort.

For joining together the parts of iron
vessels used in distillation, a mixture of the
finest China clay, with solution of borax,
is well adapted. In all cases, the different
parts of any apparatus made of iron should
be accurately fitted by boring and grinding,
and the above lute is to be applied to the
part which is received info an aperture.
'Fliis will generally be sufficient without any
exterior luting

; otherwise the lute of clay,
sand, and llax, already described, may be
used.

In every instance, where a lute or coat-
ing is applied, it is advisable to allow it to
dry before the distillation is begun ; and
even the fat lute, by exposure to the air
during one or two days after its application,
is much improved in its quality. The clav
and sand Jute is perfectly useless, except it

is previously quite dry. in applying a
lute, the part immediately over the junc-
ture should swell outwards' and its diameter
should be gradually diminished on each side.

Besides the apparatus already described,
a variety of -vessels and instruments are ne-
cessary, having little resemblance to each
other in the purposes to which they are
adapted. Glass vessels are required for ef-
fecting solution, which often requires the
application ot heat, and sometimes for a
considerable duration. In the latter case it

is termed digestion, and the vessel called a
matt i ass is the most proper for performing
it. When solution is quickly effected, a
bottle, with a rounded bottom, may be
used, or a common Florence-oil flask serves
thy same purpose extremely well, and be rs
without cracking, sudden changes of tem-
perature. Glass rods, of various length,
and spoons of the same material, or of port
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©eiain, are useful for stirring acid and cor-
rosive liquids' and a stock of cylindrical

tubes of various sizes, is required for occa-

sional purposes. It is necessary also to be
provided with a series of glass measures,
graduated into drachms, ounces", and pints.

Accurate beams and scales, of various

sizes, with corresponding weights, some of

which are capable of weighing several pounds,
while the smaller size ascertain a minute
Fraction of a grain, are essential instruments
in t.Ve chemical laboratory. So also are

I mortars of different materials, such as of glass,

|

porcelain, agate, and metal. W ooden stands

I of various kinds for supporting receivers,

should be provided. For purposes of this

sort, and for occasionally raising to a proper
height any article of apparatus, a series of
blocks, made of well-seasoned wood, eight
inches (or any other number) square, and
respectively eight, four, two, one, and half

an inch in thickness, will be found extremely
useful

;
since by combining them in differ-

ent ways, no less than thirty-one different

heights may be attained.

The blowpipe is an instrument of much
utility in chemical researches. A small one,
invented by Mr. Pepys, with a flat cylindri-

cal bjx for condensing the vapour of the

|

breath, and for containing caps, to be oc-
casionally applied with apertures of various
sizes, is perhaps, the most commodious
form. A blowpipe, which is supplied with
air from a pair of double bellows, worked
by the foot, may be applied to purposes
that require both hands to be left at liberty,

and will be found useful in blowing glass,

and in bending tubes. The latter purpose,
however, may be accomplished by holding
them over an Argand’s lamp with double
wicks-.

Laboratory, signifies also in military
affairs, that place where all sorts of fire-works
are prepared both for actual service, and for
pleasure, viz. quick matches, fusees, portfires,

grape-shot, case-shot, carcases, hand-gre-
nades, cartridges, shells filled and fusees
fixed, wads, &c.

LABRUS, a genus of fishes of the order
thoracici : the generic character is, teeth strong
and subacute: the grinders sometimes, as in
the spari, convex and crowded : lips thick
and doubled: rays of the dorsal fin, in some
species, elongated into soft processes. Gill-
covers unarmed and scaly.

Labrus hepafcus,
- snout rather pointed :

teeth small: palate furnished with a rough
bone. Native of the Mediterranean, some-
times wandering into rivers. There are 41
species belonging to this genus, all of which
are but imperfectly understood.

LABOURER. See Master and Ser-
vant.

LABYRINTH, in gardening, a winding
mazy walk between hedges, through a wood
or wilderness. The chief aim is to make
the walks so perplexed and intricate, that a
person may lose himself in them, and meet
with as great a number of disappointments
as possible. They are rarely to be met
with, except in great gardens

;
as Versailles,

Hampton-court, &c.

LAC, an appellation given to several che-
mical preparations.

Lac. This resin exudes from the tree
VOL. II.

called dm croton Iacciferum, when punctured
by an insect. For the history of its fonua-
licp, and the uses to which it is applied by
the insects, the reader is referred to the
article Gum, &c. It is a substance of a
deep-red colour verging on brown, and
semitransparent, and distinguished by various
names according to its purity. It possesses
the properties of a resin, and is the basis of

many varnishes, and of the finest kinds of
sealing-wax.

Lac sulphuris, is obtained by precipitating
sulphur, when in combination : it is com-
posed of sulphur united to a little water.
LACIiERNALIA, a genus of the class

and order hexandria monogynia. The cor.

is six-parted, three outer petals difform

;

caps, three-winged; cells many-seeded;
seeds globular, affixed to the recept. There
are twelve species, chiefly bulbs of the
Cape.
LACTATS, in chemistry, a genus of salts

but little known. 1. Lactat of potass, a de-
liquescent salt soluble in alcohol. 2. Lactat
ot soda. This salt does not crystallize. It

is soluble in alcohol. 3. Lactat of ammonia.
Crystals which deliquesce. Heat separates
a great part of the ammonia before destroy-
ing the acid. 4. Lactat of barytes

;
lime

;

alumina ; all deliquesce.

LACCIC acid. About the year 17S6,
Dr. Anderson of Madras mentioned, in a
letter to the governor and council of that
place, that nests of insects, resembling small
cowry shells, had been brought to him from
the woods by the natives, who ate them with
avidity. These supposed nests lie soon af-

terwards discovered to be the coverings of
the females of an undescribecl species of coc-
cus, which he shortly found means to propa-
gate with great facility on several of the trees
and shrubs growing in his neighbourhood.
On examining this substance, which he

called white lac, he observed in it a very
considerable resemblance to bees’ wax

; he
noticed also, that the animal which secretes
it' provides itself by some means or other
with a small quantity of honey, resembling
that produced by our bees; and in one of
his letters he complains, that the children
whom he employed to gather it were tempt-
ed by its sweetness to eat so much of it, as
'materially to reduce the produce of his crop.
Small quantities of this matter were sent
into Europe in 17S9, both in its natural
state and melted into cakes; and in 1793
Dr. Pearson, at the request of sir Joseph
Banks, undertook a chemical examination of
its qualities, and his experiments were pub-
lished in the Philosophical Transactions for

1794.

A piece of white lac, from 3 to 15 grain
in weight, is probably produced by each in

sect. These pieces are of a grey colour
opaque, rough, and roundish. When whit
lac was purified by being strained througl
muslin, it was of a brown colour, brittle

hard, and had a bitterish taste. It melted ii

alcohol, and in water of the temperature c
145°. In many of its properties it resemble
bees’ wax, though it differs in others; an<
Dr. Pearson supposes that both substance
are composed of the same ingredients, bu
in different proportions.

1. Two thousand grains of white lac weri
exposed in such a degree of heat as was jus
sufficient to melt them. As thev grew sol

F

and fluid, there oozed out 550 grains of a
reddish watery liquid, which smelted like

newly baken 'bread. To this liquid Dr.
Pearson has given the name of laccic acid,

2. It possesses the following properties:
It turns paper stained with turnsole to a

red colour.

After being filtred, it has a slightly saltish

taste with bitterness, but it is not at ail sour.
V hen heated, it smells "precisely like

newly baken hot bread.
On standing, it grows somewhat turbid,

and deposits a small quantity of sediment.
Its specific gravity at the temperature of

60° is 1.025.
‘

A little of it having been evaporated till

it grew very turbid, afforded on standing
small needle-shaped crystals in mucilaginous
matter.

I wo hundred and fifty grains of it were
poured into a very small retort and distilled.

As the liquor grew warm, mucilage-like
clouds appeared

; but as the heat increased
they disappeared again. At the temperature
of 200° the liquor distilled over very fast

:

a small quantity of extractive matter remain-
ed behind. The distilled liquor while hot
smelled like newly baken bread, and was
perfectly transparent and yellowish. A shred
of paper stained with turnsole, tvhich had
been put into the receiver', was not redden-
ed ; nor did another which had been im-
mersed In a solution of sulphat of iron, and
also placed in the receiver, turn to a blue
colour upon being moistened with the solu-
tion of potass.

About 100 grains of this distilled liquid-
being evaporated till it grew turbid, after
being set by for a night, afforded aciculajf

crystals, which under a lens appeared in a
group not unlike the umbel of parsley. The
whole of them did not amount to the quartet
of a grain. They tasted only bitterish.

Another 100 grains being evaporated to
dryness in a very low temperature, a black-
ish matter was left behind, which did not en*
tirely disappear on heating the spoon con-
taining it very hot in the naked fire

;
but on

heating oxalic acid to a much less degree,
it evaporated and left not a trace behind.

Carbonat of lime dissolved in this distilled

liquid with effervescence. The solution
tasted bitterish, did not turn paper stained
with turnsole red, and on adding to it car-
bonat of potass a copious precipitation en*
sued. A little of this solution of lime and of
alkali being evaporated to dryness, and the
residuum made red-hot, nothing remained
but carbonat of lime, and carbonat of potass;

This liquid did not render nitrat of lime
turbid, but it produced turbidness in nitrat

and muriat of barytes.

To 500 grains of the reddish-coloured li-

quor obtained by melting white lac, carbonat
of soda was added till the effervescence
ceased, and the mixture was neutralized

;

for which purpose three grains of the car-
bonat were necessary. During this combi-
nation a quantity of mucilaginous matter,
with a little carbonat of lime, was precipi-
tated. The saturated solution being filtrated

and evaporated to the due degree, afforded
on standing deliquescent crystals, which q*»
exposure to fire, left only a residuum of car-'

bonat of soda.

Lime-water, being added to this reddish-
coloured liquor- produced a light purple
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turbid appearance

; and on standing there

were clouds just perceptible.

Sulphuret of lime occasioned a white pre-

cipitation, but no sulphureted hydrogen gas

was perceptible by the smell.

Tincture of galls produced a green pre-

cipitation.

Sulphatof iron produced a purplish colour,

but no precipitation ; nor was any precipitate

formed by the addition first of a little vinegar

and then of a little potass to the mixture.

Acetat of lead occasioned a reddish pre-

cipitation, which redissolved on adding a

little nitric acid.

Nitrat of mercury produced a whitish tur-

bid lirpior.

Oxalic acid produced immediately the

precipitation of white acicular crystals owing
probably to the presence of a little lime in

the liquid.

Tartrat of potass produced a precipitation

not unlike what takes place on adding tar-

taric acid to tartrat of potass; but it did not
dissolve again on adding potass.

LACE, in commerce, a work composed of

many threads of gold, silver, or silk, inter-

woven one with the other, and worked upon
a pillow with spindles, according to the pat-

tern designed ; the open work being formed
with pins, which are placed and displaced as

the spindles are moved.
Method of cleaning gold-lace and embroi-

dery when tarnished .— For this purpose alka-
J

line liquors are by no means to be used
;
for i

while they clean the gold they corrode the

silk, and change or discharge its colour. Soap
'

also alters the shade, and even the species of

certain colours. But spirit of wine may be
used without any danger of its injuring either

j

the colour or quality of the subject
;
and in

many cases proves as effectual for restoring

the lustre of the gold as the corrosive deter-

gents.

But though spirit of wine is the most inno-

cent material that can be employed for this

purpose, it is not in all cases proper. 'The

golden covering may be in some parts worn
off; or the base metal, with which it has been
inlquitously alloyed, may be corroded by the

air, so as to leave the particles of the gold
disunited

;
while the silver underneath, tar-

nished to a yellow* hue, may continue a to-

Jerable colour to the whole: in which cases

it is apparent that the removal of the tarnish

would be prejudicial to the colour, and make
the lace or embroidery less like gold than it

was before.

Lace, bone, a lace made of fine linen

thread or silk, much in the same njanner as

that of gold anti silver. The pattern of the

lace is fixed upon a large round pillow, and
pins being stuck into the holes or openings in

the pattern, the threads are interwoven by
means of a number of bobins, made of bone
or ivory, each of which contains a small

quantity of fine thread, in such a manner as

to make the lace exactly resemble the pat-

tern. There are several towns in England,

and particularly in Buckinghamshire, that

carry on this manufacture ; but vast quanti- i

ties of the finest laces have been imported

from Flanders.

LACERTA, lizard, a genus of the am-
;

phibia class, and of the order of reptiles : tiie

generic character is, body four-footed, elon-

gated, tailed; without any secondary integu-

ment.

This numerous genus may be divided into
the following sections, viz.

1 . Crocodiles, furnished with very strong
scales.

2. Guanas, and other lizards, either with
serrated or carinated backs and tails.

3. Cordyles, with denticulated, and some-
times spiny scales, either on the body or tail,

or both.

4. Lizards proper, smooth, and the greater
number furnished with broad square, scales or
plates on the abdomen.

5. Chameleons, with granulated skin, large

head, long missile tongue, and cylindric tail.

6. Geckos, with granulated or tuberculated
skin, and lobated feet, • with the toes lamel-
lated beneath.

7. Seinks, with smooth, fish-like, scales.

8. Salamanders, newts, or cits, with soft

skins, and of which some are water-lizards.

9- Snake-lizards, with extremely long bo-
dies, very short legs, and minute feet.

The above divisions neither are, nor can
be, perfectly precise

;
since species may oc-

cur which may, with almost equal propriety,

be referred to either of the neighbouring sec-

tions
; but, in general, they will be found

useful in the investigation of the species. The
following are the most noted:

1. Lacerta crocodilus, or crocodile. The
crocodile, so remarkable for its size and pow-
ers of destruction, has In ail ages been re-

garded as one of the most formidable ani-

mals of the warmer regions. It is a native

of Asia and Africa, but seems to be most com-
mon in the latter; inhabiting large rivers, as

the Nile (see Plate Nat. Hist. iig. 237), the

Niger, &c. ami preying principally on fish,

but occasionally seizing on almost every ani-

mal which happens to be exposed to its rapa-

city. The size to which the crocodile some-
times arrives is prodigious ;

specimens being
frequently seen of 20 feet in length, and in-

stances are commemorated of some which
have exceeded the length of 30 feet. The
armour with which the upper part of the

body is covered may be numbered among the

most elaborate pieces of nature’s mechanism.
In the full-grown animal it is so strong and
thick as easily to repel a musket-ball ; on the

lower parts it is much thinner, and of a more
pliable nature : the whole animal appears as

if covered with the most regular and curious

;

carved work : the colour of a full-grown cro-

|

codile is blackish-brown above, and yellow-

i

ish-white beneath
;
the upper parts of the

j

legs and the sides varied with deep yellow,
1 and in some parts tinged with green. In the

!

younger ahimals the colour on the upper
parts is a mixture of brown and pale yellow,

! the under parts being nearly white : the eyes
' are provided with a nictitating membrane, or

transparent moveable pellicle, as in birds

:

the mouth is of vast width, the rictus or gape
having a somewhat flexuous outline, and both

jaws being furnished with very numerous
sharp-pointed teeth, of which those about the

middle part of each jaw considerably exceed
the rest in size, and seem analogous to the

canine teeth in the viviparous quadrupeds or

mammalia: the number of teeth in each jaw
is 30, or more; and they are so disposed as

to alternate with each other when the mouth
i* dosed : on taking out the teeth and ex-
amining the alveoli, it lias been found that

small teeth were forming beneath, in order

to. supply the loss of the others when shed :

the auditory foramina are situated on the top
of the head, above the eyes, anil are mode-
rately large, oval, covered by a membrane,
having a longitudinal slit or opening, and
thus in some degree resembling a pair of
closed eyes: the legs are short, but strong
and muscular: the fore feet have live toes,
and are unwebbed : the hind feet have only
four toes, which are united towards their base
by a strong web : the two interior toes on
each of the fore feet, and the interior one of the
hind feet, are destitute of claws -. on the other
toes are strong, short, and curved claws: the tail

is very long, of a laterally compressed form,
and furnished above with an upright process,
formed by the gradual approximation of two
elevated crests proceeding from the lower
pait of the back.

The crocodile in a young state is by no
means to be dreaded, its small size and weak-
ness preventing it from being able to injure

i

any of the larger animals : it therefore con-
tents itself with lish and other small prey ;

and such as have occasionally been 'brought
to Europe are so far from being formidable
or ferocious, that they may be generally
handled with impunity, and either from weak-
ness, or the effect of a cold climate, seem
much inclined to torpidity

; but in the glow-
ing regions of Africa, where it arrives at its

full strength and power, it is justly regarded
as the most formidable inhabitant of the
rivers. It lies in wait near the banks, and
snatches dogs and other animals, swallowing

j

them instantly, and then plunging into the i

flood, and seeking some retired part, where
it may lie concealed till hunger again invites :

it to its prey. In its manner of attack it is

exactly imitated by the common lacerta pa-
1 ust r is, or water-newt, which, though not
more than four or live inches long, will with
the greatest ease swallow an insect of more
than an inch in length

;
and that at one sin-

gle effort, and with a motion so quick, that
the eye can scarcely follow it. It poises it-

1

self in the water, and having gained a conve-
nient distance, springs with the utmost cele-
rity on the insect, and swallows it. If, there* 1

fore, a small lizard of four or live inches only i

in length can thus instantaneously swallow an
animal of a fourth part of its own length, we
need not wonder that a crocodile of *18, 2.0,

j

or 25, feet long, should suddenly ingorge a
dog or other quadruped.

Crocodiles, like the rest of the lacerta*, are
oviparous: they deposit their eggs in the]
sand or mud near or on the banks of the

;

rivers they frequent, and the young when
hatched immediately proceed to the w ater ;

but the major part are said to be commonly
devoured by other animals, as ichneumons^
birds, &c. The egg of the common nilotic

crocodile is not much larger than that of a
goose, and in external appearance bears a
most perfect resemblance to that of a bird

; j

being covered with a calcareous shell, under
which is a membrane. When the young are
first excluded the head bears a much larger

proportion to the body than when full-grown.

The eggs, as welt as the flesh of the crocodile

itself, are numbered among the delicacies of
some of the African nations, and are said to

form one of their favourite repasts.

In the large rivers of Africa crocodiles are

said to be sometimes seen swimming toge-]

tlier in vast shoals, and resembling the trunks,

of so many large trees floating on the water.
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The negroes will sometimes attack and kill a

single crocodile, by stabbing it under the

belly, where the skin, at the interstices of the

scales, is soft and flexible. It is also, in some
countries, the custom to hunt the crocodile

by means of strong dogs, properly trained to

the purpose, and armed with spiked collars.

It is likewise pretended, that in some parts of

Africa crocodiles are occasionally tamed

;

and it is said that they farm an article of

royal magnificence with the monarchs of
j

those regions, being kept in large ponds or

I lakes appropriated to their residence. "We
may add, that the antient Romans exhibited

these animals in their public spectacles and
j

triumphs. Scaurus, during his axlileship,

treated the people with a sight of five croco-

diles, exhibited in a temporary lake; and
Augustus introduced one into his triumph
over Cleopatra, as well as several others, tor

the entertainment of the people.

2. Lacerta alligator. So very great is the

general resemblance between this animal and
the crocodile, that many naturalists have

j

been strongly inclined to consider it as a
'

mere variety, rather than a distinct species, i

] The more accurate discrimination, however,
of Blumenbach and some others seems in re-

i ality to prove that the alligator or American
!
ctoeodile is specifically di tinct from the ni-

lotic, though the difference is not such as

immediately to strike a general observer.
The leading difference, if it be allowed to

I constitute a distinction of species, seems to

|
be. that the' head of the alligator is rather

|
smooth on the upper part than marked with

. those very strong rugosities and hard cari-

;
u ated scales which appear on that of the cro-

I codile
; and that the snout is considerably

;

flatter and wider, as well as more rounded at

!
the extremity. The alligator arrives at a size

j

not much inferior to that of the crocodile, 1

specimens having been often seen of 18 or
!

20 feet in length.
“ Though the largest and greatest numbers

of alligators,” says Catesby, “ inhabit the

torrid zone, the continent abounds with them
10 degrees more north, particularly as far as

the river Neus in North Carolina, in the lati-
!

tude of about 33 degrees, beyond which l
j

have never heard of any, which latitude

nearly answers to the northernmost parts of i

Africa, where they are likewise found. They
I

frequent not only salt rivers near the sea,
]

but streams of fresh water in the upper parts

of the country, and in lakes of salt and fresh

water, on the banks of which they lie lurking i

among reeds, to surprise cattle and other
j

animals. In Jamaica, and many parts of the

I
continent, they are found about 20 feet in

length : they cannot be more terrible in their

aspect than they are formidable and mis-
,

j

chievous in their natures, sparing neither man
i

nor beast they can surprise, pulling them
down under water, that being dead, they may

? with greater facility, and without struggle or

resistance, devour them. As quadrupeds do
i not so often come in their way, they almost

subsist on fish ; but as Providence, for the

|
preservation, or to prevent the extinction of

|
defenceless creatures, has in many instances

I?
restrained the devouring appetites of vora-

I
cious animals, by some impediment or other,

J

I so tins destructive monster, by the close con-

|
rexion of his vertebra1

,
can neither swim nor

I run any other way than straight forward, and
k is consequently disabled from turning with

that agility requisite to catch his prey by

pursuit: therefore they do it by surprise in

the water as well as by land
;

'for effecting

which nature.seems in some measure to have

recompensed their want of agility, by giving

them a power of deceiving and catching their

prey by a sagacity peculiar to them, as well

as by the outer form and colour of their body,

which on land resembles an old dirty log or

tree, and in the water frequently lies floating

on the surface, and there has the like ap-

pearance, by which, and his silent artifice,

fish, fowl, turtle, and all other animals, are

deceived, suddenly catched, anddevcuredv
“ In Carolina they lie torpid from about

October to March, in caverns and hollows in

the banks of rivers, and at their coming out

in the spring make an hideous bellowing

noise. The hind part of their belly and tail

are eaten by the Indians. The flesh is deli-

cately white, but has so perfumed a taste and

smell" that I never could relish it with plea-

sure.”

3. Lacerta gangetica. The gangetic cro-

codile is so strikingly distinguished both from

the nilotic and the alligator by the peculiar

form of the mouth, that it is hardly possible,

even on a cursory view, to confound it with

either of the former
;
the jaws being remark-

ably long, narrow, and perfectly straight, and
the upper mandible terminated above an ele-

vated tubercle. In a very young state the

length and narrowness of the snout are still

more conspicuous than in the full-grown ani-

mal. The teeth are nearly double the num-
ber of those of the common crocodile, and
are of equal size throughout the whole length

of the jaws. This species is a native of In-

dia, and is principally seen in the Ganges,
where it arrives at a size at least equal to the

nilolic crocodile.

4. Lacerta iguana. Though the lizard

tribe affords numerous examples of strange

and peculiar form, yet few species are perhaps

more eminent in this respect than the guana,

which grows to a very considerable size, and !

is often seen of the length of three, four, and
even five feet. It is a native of many parts

of America and the West Indian islands, and
is also said to occur in some parts of the East

Indies. Its general colour is green, but with

much variation in the tinge of different indi-

viduals: it is generally shaded with brown in

some parts of the body, and sometimes this

is even the predominating. -colour. The back

of the guana is very strongly serrated ; and
this, together with the gular pouch, which it

has the power of extending or inflating occa-

sionally to a great degree, gives a formidable

appearance to an animal otherwise harmless.

It inhabits rocky and woody places, awd feeds

©n insects an I vegetables. It is itself reck-

oned an excellent food, being extremely nou-

rishing and delicate
;
but it is observed to dis-

agree with some constitutions. The common
method of catching it is by casting a noose

over its head, and thus drawing it from its

situation; for it seldom makes an effort to

escape, but stands looking intently at its dis-

coverer, inflating its throat at the same time
in an extraordinary manner.

The guana may be easily tamed while

young, and is both an innocent and beautiful

creature in that state.

!
5. Lacerta basilisctis. The basilisk ©f the
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of all poisonous animals, and of which the
very aspect was said tube fatal, is a fabulous

existence, to be found only in the representa-

tions of painters and poets.

Rut the animal known in modern natural

history by this name is a species of lizard, of a
very singular shape, and which is particularly-

distinguished by a long and broad wing-like

process or expansion continued along the
whole length of the back, and to a very con-
siderable distance on the upper part of the
tail, and furnished at certain distances with
internal radii analogous to those in the fins of
fishes, and still more so to those in the wings
of the draco volans, or flying lizard. This
process is of different elevation in different

parts, so as to appear strongly sinuated and
indented, and is capable of being either di-

lated or contracted at the pleasure of the ani-

mal. The occiput or laud part of the head
is elevated into a very conspicuous pointed
hood or hollow crest.

Notwithstanding its formidable appearance
the basilisk is a perfectly harmless animal,
and, like many other Qf the lizard tribe, re-

sides principally among trees, where it feeds
on insects, &c. The colour of the ba-
silisk is a pale cinereous brown, with some
darker variegations towards the upper
part of the body. It is principally found in

South America, and sometimes considerably

exceeds the length before mentioned, mea-
suring three feet, or even more, from the
nose to the extremity of the tail. It is said

to be an animal of great agility, and is capa-
ble of swimming occasionally with perfect
case, as well as of springing from tree to tree

by the help of its dorsal crest, which it ex-
pands in order to support its flight.

6. Lacerta calotes. This species is consi-

derably allied to the common guana in habit

or general appearance
;
but is ofmuch smaller

size, rarely exceeding the length of a foot

and a half from the tip of the nose to the ex-
tremity of the tail. It is also destitute of the
very large gular pouch, so conspicuous in

that animal
;
instead of which it has merely a

slight inflation or enlargement on that part.

In colour it occasionally varies, like most of
this tribe; but it is commonly of an elegant
bright blue, variegated by several broad, and
somewhat irregular white or whitish trans-

verse bands on each side of the body and
tail. It is a native of the warmer regions

both of Asia and Africa, and is found in many
of the Indian islands, and particularly in Cev-
lon, in which it is common. According to

the count de Cepede it is also found in Spain,

&c. and is said by that author to wander
about the tops of houses in quest of spiders;

and he observes, that it is even reported to

prey on rats, and to fight with small serpents

in the manner of the common green lizard,

and some others. See Plate Nat. Hist. fig.

230.

7. Lacerta monitor. The monitor, or
monitorv lizard, is one of the most beautiful

of the whole tribe, and is also one of the

largest
;
sometimes measuring not less than

four or five feet from tire nose to the tip of
the tail. Its shape is slender and elegant, tine

head lieing small, the snout gradually taper-

ing, the limbs moderately slender, the tail

laterally compressed, and insensibly decreas-

ing towards the tip, winch is very slender and
sharp. Though the colour of this lizard are
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simple, yet such is their disposition, that it is

impossible to survey their general effect

without admiration. In this respect, how-
ever, the animal varies perhaps more than
most others of its tribe. It is commonly
black, with the abdomen white, the latter co-

lour extending to some distance up the sides,

in the form of several pointed bands, besides

which the whole body is generally ornament-
ed by several transverse bands consisting of

white annular spots, while the head is marked
with various streaks of tiie same colour, the

limbs with very numerous round spots, and
the tail with broad, distant, transverse bands.

It is a native of South America, where it fre-

quents woody and watery places ; and, if

credit may be efiven to the reports of some
authors, is of a disposition as gentle as its ap-

pearance is beautiful. It has even gained-the

title of monitor, salvaguarda, &c. from its

pretended attachment to the human race,

and it has been said that it warns mankind of

the approach of the alligator by aloud and
shrill whistle.

Cordyles, with either denticulated or spiny

scales on the body or tail
,
or both.

8.

Lacerta pelluma, is one -of the middle-

sized lizards ; the total length being nearly

two feet, and the length of the body and tail

nearly equal. It is a native of Chili, where
it is said to inhabit hollows under ground. It

is covered on the upper parts with very mi-

nute scales, and is beautifully variegated with

green, yellow, blue, and black : the under

(

•arts are of a glossy yellowish-green : the tail

ong and verticiliated by rows of rhomboid
scales. The skin of -this lizard is said to be
used by the Chilians for the purpose of a

purse.

9.

Lacerta stellio, is remarkable for the

unusually rough or hispid appearance of its

whole upper surface; both body, limbs, and
tail, being covered with pointed scales, pro-

jecting here and tlnjre to a considerable dis-

tance beyond the surface, so that it appears

muricated with spines : the tail is rather

short than long, and is verticiliated with rows

of pointed scales. The general colour of the

animal is a pale blueish-brown, with a few

deeper and lighter transverse variegations

:

Its general length is about eight inches. It is

a native of many parts of Africa.

Lizards proper, smooth, and the greater

number furnished with broad square plates

or scales on the abdomen.

10.

Lacerta agilis, green lizard, is found

in ail the warmer parts of Europe, and seems

pretty generally diffused over the antient

continent. It sometimes arrives at a very

considerable size, measuring more than two

feet to the extremity of the tail : its more
o-eneral length, however, is from 10 to in

inches. In its colours it is the most beautiful

of all the European lacertae, exhibiting a rich

and varied mixture of darker and lighter

green, interspersed with specks and marks of

yellow, brown, blackish, ancl even sometimes

red. The green lizard is found in various si-

tuations, in gardens, about warm walls,

buildings, &c. and is an extremely active

animal, pursuing with great celerity its insect

prey, and escaping with great readiness from

pursuit when disturbed. If taken, however,

it is soon observed to become familiar, and

spay even be tamed to a certain degree
;
for

which reason it is considered as a favourite

animal in many of the warmer parts of Eu-
rope. It appears to run into numerous va-

rieties both as to size and colour ; but in all

these states the particular characteristics of

the species are easily ascertained.

11. Lacerta bullaris, red-throat lizard.

This, according to Catesby, is usually six

inches long, and of a shining grass-green co-

lour. It is common in Jamaica, frequenting

hedges and trees, but is not seen in houses

:

when approached it'swells its throat into a

globular form, the protruded skin on that

part appearing of a bright-red colour, which
disappears in its withdrawn . r contracted
state : this action is supposed to be a kind of

menace, in order to deter its enemy ; but it is

incapable of doing any mischief by its bite or

otherwise. See Plate Nat. Hist. fig. 235.

Chameleons, with granulated skin, missile

tongue, SfC.

12. Lacerta chameleon. Few animals

have been more celebrated by natural histo-

rians than the chameleon, which has been
j

sometimes said to possess the power of chan-

ging its colour at pleasure, an i of assimilating

it to llxat ot any particular object or situa-

tion. This, however,’ must be received

with very great limitations ; the change of

colour which the animal exhibits varying

in degree according to circumstances of

health, temperature of the weather, and
many other causes, and consisting chiefly in

a sort of alteration of shades from the na-

tural greenish or- blueish grey of the skin

into pale yellowish, with irregular spots or

patches of dull red.

It is also to be observed, that the natural

or usual colour of chameleons varies very
considerably

;
some being much darker than

others, and it has even been seen approach-

ing to a blackish tinge. An occasional

change of colour is likewise observable,

though in a less striking degree, in some
other lizards.

The general length of the chameleon,

from the tip of the nose to the beginning of

the tail, is about ten inches, and the tail is

of nearly similar length, but the animal is

found of various sizes, and sometimes ex-

ceeds the length above mentioned. It is a
1

creature of a harmless nature, and supports

itself by feeding on insects; for which pur-

pose the structure of the tongue is finely

adapted, consisting of a long, missile body,
furnished with a dilated and somewhat tu-

bular tip, by means of which the animal seizes

insects with great ease, darting out its

tongue iu the manner of a woodpecker, and
retracting it instantaneously with the prey

secured on its tip. It can also support a

long abstinence, and hence arose the popu-

lar idea of the chameleon being nourished

by air alone. It is found in many parts of

tiie world, and particularly in India and
Africa. It is also sometimes seen in the

warmer parts of Spain and Portugal.

The general or usual changes of colour in

the chameleon, are from a blueish ash-co-

lour, (its natural tinge) to a green and some-

times yellowish colour, spotted unequally

with red. If the animal is exposed to a full

sunshine, the unilluminated side generally

appears, within the space of some minutes,

of a pale yfllow, with large roundish patches

or spots of reel-brown. On reversing the
j

situation of the animal, the same change
takes place in an opposite direction

;
the

side which was before in the shade now beJ
coining either brown or ash-colour, while I

the other side becomes yellow and red; but
these changes are subject to much variety

j

both as to intensity of colours and disposition

of spots.

Besides the common chameleon, different
j

races appear to exist, which are principally-

distinguished by their colour, and the more
or less elevated state of the angular or crest-;

ed part of the head. These, which Linmeus
was content to consider as varieties, are now
raised to the dignity of species, and are]

so distinguished in the Gmelinian edition

of the Systema Natural.

Geckos, with granulated or tuberculatcd
skin, iobalea feet, and iocs lamellated

beneath.

13. Lacerta gecko. The gecko, said to*

be so named from the sound of its voiceJ
which resembles the above word uttered in a
shrill tone, is a native of many parts of Asia
and Africa, as well as of some of the warmer
regions of Europe. It is one of the middle-
sized lizards, measuring, in general, about
a foot in length, or rather more. It is of a
thicker and stouter form than most other li-]

zards, having a large and somewhat triangu-j

lar flatfish head, covered with small scalesj
a wide mouth, large eyes, minute teeth, ancl

a broad fiat tongue. 'Hie limbs are of mo-j
derate length, and the feet are of a broaden
form than the rest of the genus.

The gecko inhabits obscure recesses, ca-

verns, old walls, trees, &c. and wanders
about chiefly on the approach of rain. It is

considered as of a poisonous nature, a highly

acrimonious kind of fluid exuding from the
lamella: of the feet, which remaining on the

surface of fruit or any other edible substance

is often productive of troublesome symp-
toms to those who happen to swallow it.

From the peculiar structure of its feet, the
gecko can readily adhere to the smoothest
surfaces. T iie general colour of the animal
is pale brown, with a few irregular dusky or

blueish variegations
;
but in those which in-

habit the warmer regions of the globe, this

colour seems to be exalted into. a much more
brilliant appearance.

14. Lacerta fimbriata. This remarkable
species seems to have been first described by
tiie count de Cepede, who informs us that it

appears in some degree to connect tiie cha-

meleon, the gecko, and the water-newts ;

the head, skin, and general form of the body,
resembling those of the chameleon : the

tail that of the water-newts, being of a com-
pressed form, though in a different manner
(not vertically but horizontally flattened),

while the feet resemble those of the gecko.

The largest specimen examined by the

count de Cepede measured about eigiit

inches and six lines in length, of which the

tail measured two inches and four lines.

The colour of this animal is not constant

or permanent, as in most lizards, but vari-

able, as in the chameleon, presenting sucJ
cessively different shades of red, yellow^

green, and blue. This variation of colour

is, however, confined to the upper surface

of the animal
; the lower always continuing

of a bright yellow. These changes, we are
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•informed, have been observed in the living

•animal by Mans. Bruyeres, in his native

country, viz. Madagascar, where it is not

very uncommon, and where, though a harm-
less animal, it is held in great abhorrence by
the natives, who consider it as of a poison-

ous nature, and fly from it with precipitation ;

pretending that it darts on their breast, and

adheres with such force by infringed mem-
brane, that it cannot be separated from the

skin without the assistance of a razor. The
principal cause of this popular dread of the

animal, is its habit of running open-mouthed
towards the spectator, instead of attempting

to escape when discovered. Its chief resi-

dence is on the branches of trees, where it

lives on insects, holding itself secure by
coiling its tail, short as it is, half round the

twig on which it sits. It chiefly appears in

rainy weather, when it moves with consider-

able agility, often springing from bough to

bough. On the ground it walks but slowly,

the fore legs being shorter than the hinder.

Scinks, zvi h round fish-like scales

.

15. Lacerta scincus, or officinal scink. The
scink is one of the middle-sized or smaller

lizards, arid is a native of many of the east-

ern parts of the world. It abounds in Lybia,

Syria, Egypt, and Arabia, frequenting mode-
rately .dry and sandy soils, and growing to

the length of six or seven inches, or even
sometimes more. The head of the scink is

rather small than large, the body thick and
round, the tail in general considerably

shorter than the body. The whole animal
is of a pale yellowish-brown colour, with a

few broad, dusky, transverse undulations or

zones, and is uniformly covered with mode-
rately large or fish-like scales, lying extreme-
ly close and smooth, so that the surface has

a glossy or oily appearance. It is an animal
©f harmless manners, and, like most other

lizards, supports itself on the various insects

which wander about the regions it inha-

bits.

This animal was once in high estimation

as an article in the materia medica, and the

flesh, particularly of the belly, was supposed
to be diuretic, alexipharmic, restorative, and
useful in leprous and many other cases

;
but

whatever virtues it may possess when used
fresh, it is not considered as of any import-
ance when in its dried or imported state,

and while it continued to be used in practice

served only to increase the number of ingre-

dients in that curious remnant of what Dr.
Lewis happily terms the wild exuberance of

medical superstition in former age ,
the ce-

lebrated confectio d imocratis, or mithridate.

Salamanders, Nezvts, or Efls.

16. Lacerta salamandra. The salamander,
so long the subject of popular .error, and of
which so many idle tales have been recited
by the more antient naturalists, is an inha-
bitant of many parts of Germany, Italy,

France, &c. but does not appear to have
been discovered in England. It delights in

moist and shady places, woods, &c. and is

chiefly seen during a rainy season. In the
winter it lies concealed in the hollows about
the roots of old trees, in subterraneous re-

cesses, or in the cavities of old walls, - &c.
The salamander is easily distinguished by its

colours; being of a deep shining black, varie-

gated with large, oblong, and rather irregu-

L a e

lar patches of bright orange-yellow, which,
on each side of the back, are commonly so

disposed as to form a pair of interrupted

longitudinal stripes : the sides are marked by
many large transverse wrinkles, the inter-

mediate spaces rising into strongly marked
convexities

; and the sides of the tail often

exhibit a similar appearance : on each side of

the back of the head are situated a pair of

large tubercles, which are in reality the paro-

tid glands : and are thus protuberant not only
in some others of the lizard tribe, but in a

remarkable manner in the genus rana : these

parts, as well as the back and sides of the

body, are beset in the salamander with several

large open pores or foramina, through which
exudes a peculiar fluid, serving to lubricate

the skin, and which, on any irritation, is se-

creted in a more sudden and copious manner
under the form of a whitish gluten, of a

slightly acrimonious nature; and from the

readiness with which the animal, when dis-

turbed, appears to evacuate it, and that even
occasionally to some distance, has arisen the

long-continued popular error of the salaman-

der’s being enabled to live uninjured in the

fire, which it has been supposed capable ot

extinguishing by its natural coldness and
moisture : the real fact is, that like any of the

cold and glutinous animals, as snails, & c. it,

of course, is not quite so instantaneously de-

stroyed by the force of fire as an animal of a

drier nature would be. The general length

of the salamander is about seven or eight

inches, though it sometimes arrives at a much
larger size. It is capable of living in water

as well as on land, and is sometimes found in

stagnant pools, &c. Its general pace is slow',

and its manners torpid.

A strange error appears to have prevailed

relative to the supposed poisonous nature of

this-animal
;
and the malignity of its venom

has even been considered as scarcely admit-

ting a remedy. It may be sufficient to ob-
serve, that the salamander is perfectly in-

noxious, and incapable of inflicting either

wound or poison on any of the larger ani-

mals, though it appears, from the experi-

ments of Laurenti, that the common small

grey lizard (L. agil. var.) is poisoned by bit-

ing a salamander, and thus swallowing the

secreted fluid of the skin ;
becoming almost

immediately convulsed, and dying in a very
short time alterwards.

The salamander is a viviparous species

;

producing its young perfectly formed, having
-been lirst hatched from internal eggs, as in

the viper, and some other amphibia. It is

said to retire to the water in order to deposit

its young, which, at the first exclusion, are

furnished with ramified branchial fins or pro-

cesses on each side the neck, and which be-

ing merely temporary organs, are afterwards

obliterated, as in the young of frogs and wa-
ter-newts. Hie number of young produced
at one birth by the salamander is said some-
times to amount to 30 or 40.

17. Lacerta vulgaris. This, which is the
smallest of the British lizards, is altogether a

terrestrial species. It is commonly seen in

gardens, and not unfrequently in the neigh-

bourhood of dunghills, &c. It also occa-
sionally makes its way into cellars in the
manner of the slug, the toad, &c.

18. Lacerta aquatica. This,, which in Eng-
land occurs almost in every stagnant wa-
ter, is a small species. Its general length

8

is about three inches and ajialf, and it very
rarely exceeds that of four inches at most.

Tne water-newts are remarkable for a high

degree of reproductive power, and have been
known to exhibit the restoration of their legs,

tails, and even, according to Dr. Blumen-
bach, of the eyes themselves, after having

been deprived of them by cutting.

Snake lizards, zvith extremely long bodies

and short Legs.

19. Lacerta chalcides. The chalcides is a

native of many of the warmer parts of Eu-
rope, as well as of Africa, and is found of dif-

ferent s'zes, from the length of a few inches to

that of a foot, or even more. Its general

length, however, seems to be eight or nine

inches. The chalcides is an animal of a
harmless nature, frequenting moist shady
places, moving rather slowly, and feeding on
insects, small worms, &c. It is a viviparous

species, and is said to produce a great many
young. The serpents to which it bears the

nearest alliance in point of form, are those

of the genus anguis, and particularly the A.
fragilis, or common slow-worm.

20. Lacerta apus. A still nearer approach
is made to the snake tribe by this large and
singular lizard than even by the chalcides. It

is a native of Greece, the southern parts of

Siberia, and doubtless of many other parts of

Europe and Asia, though it seems to have
been but recently known to naturalists. It is

found of the length of nearly three feet, and so

perfectly resembles the general form of a
large snake, that it is not without a near in-

spection that it is ascertained to belong to the
race of lizards

;
being furnished merely with

a pair of very short and somew hat acuminat-
ed processes by way of feet, situated at a
vast distance from the fore parts of the body,
nearly on each side the vent: the processes

have no divisions or toes, but seem to form
one simple projection, with a slight indenture

only. The animal frequents moist and shady
places, and appears to be of a harmless cha-

racter.

LACHNEA, a genus of the monogynia
order, in the octandria class of plants, and in

the natural method ranking under the 31st

order, vepreculx. There is no calyx; the
corolla is quadrifid, with the limb unequal

;

there is one seed a little resembling a berry.

There are tw o species, shrubs of the Cape.
LACHRYMALIS, fistula. See Sur-

gery.
LACHRYMATORY, in antiquity, a ves-

sel wherein were collected the tears of a de-

ceased person’s friends, and preserved along

with the ashes and urn.

LACIS, a genus of the class and order po-
lyandria digynia. There is no cal\ x or co-

rolla. The filaments are winged on both
sides below ; the receptacle is girt with 12

spines ; capsules ovate. There is one spe-

cies, an aquatic of Guiana.
RACISTIMA, a genus of the monandria

digynia class and order. The calyx is the

scale of the ament
;
corolla four-parted

;
fila-

ments bifid; berry pedicelled, one-seeded.
There is one species, a shrub of Jamaica.

LACK of rupees, is 100,000 rupees;
which, supposing them standard, or siccas, at

2s. 6d. amounts to 12,500/. sterling.

LACQUERS, are varnishes'applied upon
tin, brass, and other metals, to preserve them
from tarnishing, and to improve their co-
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lour. The basis of lacquers is a solution of
the resinous substance called seed-lac in spi-

rit of wine. The spirit ought to be very
much concentrated, in order to dissolve much
ot the lac. For this purpose, some authors
direct dry potass to be thrown into the spirit.

I his alkali attracts the water, with which it

forms a liquid that subsides distinctly from the
spirit at the bottom of the vessel. From this

liquid the spirit may be separated by decan-
tation. By this method the spirit is much
concentrated; but, at the same time, it be-
comes impregnated with part of the alkali,

which depraves its colour, and communicates
a property to the lacquer of imbibing mois-
ture from the air. These inconveniences may
be prevented by distilling the spirit ; or, it

the artist has not an opportunity of perform-
ing that process, he may cleanse the spirit, in

a great measure, from the alkali, by adding
to it some calcined alum; the acid of which
’Uniting with the alkali remaining in the spirit,

forms with it -a vitriolated tartar, which, not
being soluble in spirit of wine, falls to the
bottom together with the earth of the decom-
posed alum. To a pint of the purilied spirit,

.about three ounces of powdered shell-lac are
to be added

; and the mixture to be digested
during the same day with a moderate heat.

The liquor ought then to be poured off, strain-

ed, and cleared by settling. This clear li-

quor is now lit to receive the required colour
from certain resinous colouring substances,
the principal of which are gamboge and an-
notto

; the former of which gives a yellow,
and the latter an orange colour. In order to

.give a golden colour, two parts of gamboge
are added to one of annotto; but these co-
louring substances may be separately dissolv-

ed in the tincture of lac, and the colour re-

quired may be adjusted by mixing the two
solutions in different proportions. When sil-

ver leaf or tin is to be lacquered, <i larger

quantity of the colouring materials is requi-

site than when the lacquer is intended to be
laid on brass.

LACTEAL vessels. See Anatomy.

LACTIC acid. If milk be kept for some
time it becomes sour. The acid which then
appears in it was first examined by Scheele,

and found by him to have peculiar properties.

It is called lactic acid. In the whey of milk
this acid is mixed with a little curd, some
phosphat of lime, sugar of milk, and muci-
lage. All these must be separated before the

acid can be examined. Scheele accomplish-

ed this by the following process

:

Evaporate .a quantity of sour whey to an
eighth part, and then filtrate it: this sepa-

rates the cheesy parts. Saturate the liquid

with lime-water, aud the phosphat of lime
precipitates. Filtrate again, and dilute the

liquid with three times its own bulk of water
;

then let fall into it oxalic acid, drop by drop,

to precipitate the lime which it has dissolved

from the lime-water; then add a very small

quantity of lime-water., to see whether too

much oxalic acid has been, added. If there

bas, oxaL.t of lime immediately precipitates.

Evaporate the solution to the consistence of

honey, pour in a sufficient quantity of alco-

ibohol, and filtrate again ; the acid passes

through dissolved in the alcohol, but the su-

gar of milk and every other substance remain
behind. Add to the solution a small quan-

tity of water, aud distil with a small heat, the

alcohol passes over, and leaves behind the

lactic acid dissolved in water.

This acid is incapable of crystallizing:

when evaporated to dryness, it deliquesces

again in the air. When distilled, water comes

over first, then a weak acid resembling the

tartaric, then an empyreumatic oil mixed
with more of the same acid, and, lastly, car-

bonic acid and carbureted hydrogen gas

:

there remains behind a small quantity of

charcoal.

The combinations which this acid forms

with alkalies, earths, and metallic oxides, are

called lactats, which see.

All that is known concerning these salts are

the following facts, ascertained by Scheele.

When saturated with fixed alkalies, it gave

salt.-, which were deliquescent and soluble in

spirit of wine. It formed deliquescent salts

with ammonia, with barytes, with lime, and

alumina ; but with magnesia it formed small

crystals, which however at length deliquesced.

This acid had no effect on bismuth, cobalt,

j
antimony, tin, mercury, silver, and gold. It

dissolved zinc and iron ; and it produced

! with these metals hydrogen gas. Zinc was

the only metal with which it crystallized.

Copper" rendered this acid first slightly blue,

then green, and lastly _a deep blue; but no

crystals w ere formed. Digested upon load it

became sweet, but did not crystallize,

LACTUCA, the lettuce,' a genus of the

polygamia aqualis order, in the syngenesia

class of plants, and in the natural method
ranking under the 49th order, composite.

The receptacle is naked; the caljx imbri-

cated, cylindrical, with a membranaceous
margin

; the pappus is simple, stipated, or

stalked. There are 1 1 species, most of which

are plants of no use, and never cultivated but

in botanic gardens for variety. That com-
monly cultivated in the kitchen-garden is the

sative, which includes the following varieties

:

1. The common or garden lettuce. 2. Cab-
bage lettuce. 3. Silesia lettuce. 4. Dutch
brown lettuce. 5. Aleppo, or sperm lettuce.

0. Imperial lettuce. 7. Green capuchin let-

tuce. 8. Versailles, or upright white cos let-

tuce. 9. Black cos. 10. Red cos. 11. Red
capuchin lettuce. 12. Roman lettuce. 13.

Prince lettuce. 14. Royal lettuce. 15. Egyp-
tian cos lettuce.

The first of these sorts is very common in

all gardens, and is commonly sown for cutting

very young, to mix with other salad herbs in

spring ; and the second, or cabbage lettuce,

is only this mended by culture. The first

crop should be sown in February, in an open
situation

;
the others at three weeks distance ;

but the later ones under covert, but not un-

der the drippings of trees. The Silesia, im-

perial, royal, black, white, and upright cos

lettuces, may be first sown in the latter part

of February or the beginning of March, on a

warm light soil, and in an open situation

:

when the plants are come up, they must be

thinned to 15 inches distance every way;
they will then require no further care than

the keeping them Clear of weeds; and the

black cos, as it grows large, should have its

leaves tied together to whiten the inner part.

Succeeding crops of these should be sown in

April, May, and June
;
and towards the latter

part of August they may be sown for a winter

crop, to be preserved under glasses, or in a

bed arched over with hoops and covered with

mats. The most valuable of all the English

lettuces are the white cos, or the Versailles*,

the Silesia; and the Egyptian cos. The
brown Dutch and the green capuchin are very
hardy, and may be sown late under walls,

where they will stand the winter, and be va-
luable when no others are to be had. The
red capuchin, Roman, and prince lettuce, are
very early kinds, and are sown for varietv ;

as are also the Aleppo ones for the beauty"of
their spotted leaves.

The several sorts of garden lettuces are
very wholesome, emollient, cooling salad
herbs, easy of digestion, and somewhat loos-
ening the belly. Most writers suppose that
they have a narcotic quality

; and indeed in

many cases they contribute to procure rest

:

this they effect by abating heat, and relaxing
the fibres. The seeds are in the number of
the four lesser cold seeds.

LACUNAR. See Architecture.
LADDERS, scaling, in the military art,

are tised in scaling when " a place is to he
taken by surprise. They are made several
ways : here we make them of Hat staves, so
that they may move about their pins, and
shut like a parallel ruler, for conveniently
carrying them : the French make them of se-
veral pieces, so as to be joined together, and
to he made of any necessary length : some-
times they are made of single ropes, knotted
at proper distances, with. iron hooks at each-
end, one to fasten them upon the wall above,
and the other in the ground ; and sometimes
they are made with two ropes, and staves be-
tween them, to keep the ropes at a proper
distance, and to tread upon. When they are
used in the action of scaling walls, they ought
to be rather too long than too short, and to
be given in charge only to the stoutest of the
detachment. The Soldiers should carry these
ladders with the left-arm passed through the
second step, taking care to hold them up-
right close to their sides, and very short be-
low, to prevent any accident in leaping into

the ditch.

The first rank of each division, provided
with ladders, should set out with the rest at

the signal, marching resolutely with their fire-

locks slung, to jump into the ditch : when
they are arrived they should apply their lad-

ders against the parapet, observing to place
them towards the salient angles rather than
the middle of the curtin, because the enemy
have less force there. Care must be taken
to place the ladders within a foot of each
other, and not to give them too much or too
little slope, so that they may not be over-
turned or broken with the weight of the sol-

diers mounting upon them.
The ladders being applied, those who have

carried them, and those who come after,

should mount up, and rush upon the enemy
sword in hand: if he who goes tir-t happens
to be overturned, the next should take care
not to be thrown down by his comrade

; hut,

oh the contrary, immediately mount himself,

so as not to give the enemy time to load his

piece.

As the soldiers who mount first mav be
easily tumbled over, and their fall may cause
the attack to fail, it would perhaps be right

to protect their breasts with the tore parts of
cuirasses; because if they can penetrate the
rest may easily follow,

LADY’S smock. See Cardemjne.
Lady’s slipper. See Cypripedium.
LAETIA, a genus of the monogynia or-

11
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der, in the polyandria class of plants, and in

the natural method ranking with those of

which the order is doubtful. The corolla is

pentapetalous, or none; the calyx is penta-

phyllous; the fruit is unilocular and trigonal;

the seeds have a pulpy ai illus or coat. There
are four species, natives of America. One of

them, the apetala, or gum-wood, Dr. Wright

informs us, is very common in the woodlands

and copses of Jamaica, where it rises to a

considerable height and thickness. Pieces of

the trunk or branches, suspended in the heat

of the sun, discharge a clear turpentine or

balsam, which concretes into a white resin,

and which seems to be the same as gum san-

darach. Pounce is there made of it ; and
our author is of opinion t hat it might be use-

ful in medicine like other gums of the same
nature:

LAGERSTR.OEMIA, a genus of the mo-
nogvnia order, in the polyandria class of

plants. The corolla is hexapetalous, and
curled; the calyx sexful, and campanulated;
there are many stamina, and of these the six

exterior ones thicker than tire rest, and long-

er than the petals. There are four species,

trees of the East Indies.

LAGOECIA, a genus of the monogynia
order, in the pentandria class of plants, t he
involucrum is universal and partial

;
the pe-

tals bifid; the seeds solitary, inferior. There
is one species, wild cummin, an annual, of the

Levant.

LAGUNEA, a genus of the class and or-

der monadelphia polyandria. The calyx is

simple, five-cusped ; style simple
;

stigma

peltated ; capsule five-celled, five-valved.

There are three species, shrubs of the East
Indies and Surinam.

LAGURUS, a genus of the digynia or-

der, in the triandria class of plants, and in

the natural method ranking under the fourth

order, gramma. The calyx is bivalved with

a villous awn, the exterior petal of the co-

rolla terminated by two awns, with a third on
its back retorted. There is one species, a
grass of the south of Europe.

LAKES, certain colours made by com-
bining the colouring matter of cochineal, or

of certain vegetables, with pure alumine,
or with oxide of tin, zinc, &c.

LAMA, the sovereign pontiff, or rather
god, of the Asiatic Tartars, inhabiting the
country of Barantola. The lama is not only
adored by the inhabitants of the country, but
also by the kings of Tartary, who send him
rich presents, and go in pilgrimage to pay
him adoration, calling him lama-congiu, i. e.

God the everlasting father of heaven. lie is

never to be seen but in a secret place of his

palace, amidst a great number of lamps, sit-

ting cross-legged upon a cushion, and adorned
all over with gold and precious stones

; where,
at a distance, they prostrate themselves be-

fore him, it not being lawful for any to kiss

even his feet. He is called the great lama,

or lama of lamas, that is, priest of priests.

And to persuade the people that he is im-
mortal, the interior priests, when lie dies,

substitute another in his stead, and so conti-

nue to cheat from generation to generation.

These priests persuade the people that the
lama was raised from death many hundred
years ago, that he has lived ever since, and will

continue to live for ever*

LAM
LAMINAE, in physiology, the thin plates I

of which many substances consist.

LAMIUM, dead-nettle, a genus of the

gvmnospermia order, in thejdidynamia class

ot plants, and in the naturaFmethod ranking
under the 42d order, verticillata*. The upper
lip of the corolla is entire, arched, the under
lip bilobous

; the throat with a dent or tooth
on each side of the margin. There are 13

species, of which only two, viz. the album,
white archangel or dead-nettle, and the pur-
pureum, or red archangel, deserve notice.

1 lie flowers of the first, which appear in

April and May, have been particularly cele-

brated in uterine fluors, and other female
weaknesses, and also in disorders of the lungs

;

but they appear to be of very weak virtue.

The young leaves of both species are boiled
and eaten in some places like greens.
LAMP, a vessel containing oil, with a

lighted wick
;
of which there an indefinite

number made of various constructions for va-
rious purposes. We shall particularly notice
Argand’s lamp, and an improvement made
upon it.

Argand’s lamp is a very ingenious contriv-
ance, and is the invention of a citizen of Ge-
neva. '1 he principle on which the superiority
of the lamp depends, is the admission of a
larger quantity of air to the flame than can
be done in the common way. This is ac-
complished by making the wick of a circular
form, by which means a current of air rushes
through the cylinder on which it is placed,
with grea,t force

;
and, along with that which

has access to the outside, excites the flame to
such a degree that the smoke is entirely con-
sumed. Thus both the light and heat are
prodigiously increased, at the same time that
there is a very considerable saving in the ex-
pence of oil, the consumption of the inflam-
mable matter being exceedingly augmented
bv the quantity of air admitted to the flame ;

so that what in common lamps is dissipated
in smoke is here converted into a brilliant

flame.

This lamp is now very much in use, and is

consequently well known.
We shall now describe an improvement o-f

this neat invention. See Plate Lamp, &c;
The upper compartment of the Plate repre-

sents an improved construction of Argand !
s

lamp. A, fig. 1, is the reservoir for the oil,

which unscrews at B; in order to- fill it the
oil is poured in at a hole a, fig. 4, in the
lower end of the reservoir, which is covered,
when the lamp is not burning, by a sliding

collar, b, drawn up by a handle, d, which
comes through- a hole" in the screw e, by
which the reservoir is screwed' in the short
tube, E, fig. 1 : there being no vent-holes in

the upper part of the reservoir, A, to admit
the air as the oil runs out, a bubble of air

must enter the hole a, fig. 4, to supply the
place of every chop of oil that comes out,
when the reservoir, A, is screwed to the tube,
E; the collar. In, being down, the oil runs
out (the air being admitted from without
through a small hole,/), till E is filled above
the level of the hole, a, which prevents more
air getting in ; it remains in this state till by
the burning of the lamp the oil is drawn down
beneath the hole a, when it is filled again as
before

; by this means the lamp is always well
supplied, but never Overstocked with oil.

From the bottom of the tube, E, lig. 1, the
oil is conveyed by a pipe, D, to the lamp,.
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the constitution of which is best explained in
fig. 2

; EF is the external tube of brass, which
is supplied with oil by tbe pipeD; in the
centre of this another tube, GG, is soldered,
which is open at both ends : between these
tubes is a cylinder of slightly wove cotton,

gg, called the wick
;
this is fastened to a small

cylinder of brass, hh (shewn separately in tig.

3), which can be moved down and up as the
wick burns. The wick is lowered or raised
by turning round the cylinder, HH (shewn
separately in figs. 5), by means of its rim, 11,
fastened to the cylinder, I1H, by three small
rods, ii

; the cylinder, HH, iig‘. 5, has a spi-
ral groove, kk, cut obliquely round it : the
cylinder, hh, figs. 2 and 3, which goes within
the cylinder, HH, has a small stub, /, pro*
jeering from it, which works into the groove,
kk, fig. 5 ; the leaf, /, is long enough to pro-
ject a small distance through the groove, k/c,

and when in its place takes against a. small
bead, n, fig. 2, fixed withinside the cylinder,
l’ 1'

,
so as to prevent.its turning,, when I1H is

turned by its rim, II. By the above arrange-
ment it is evident, that when the cylinder,
HH, fig. 5,. is turned' round, and h is pre-
vented from, turning, the sides of the groove,
k, will act as an inclined, plane against the
stub, /, and raise the cylinder h down or lip,

and the cotton, wick, with it. The rim, 11,
figs. 1,2, and 5* has an ornamentedborder, L,
round it, which, serves to secure the glass
chimney, o, from being overthrown. To.
prevent the cylinder, HII, from being lifted

out by accident, it has'a rim„o, figs. 2 and 5,
at the lower end, cut through in one place to
allow it t<? pass down by the bead, n ; when
it is below the end of the bead it cannot be
raised, unless the notch in the rim, o, cor-
responds with tiiu bead. When the wick,

gg, figs. 1 and 5, is lighted,, it rarefies the air
in the glass chimney, O, and causes a draught
through the tube, GG, to supply the inside of
the wick, and aLo under the edge of the glass
chimney to- supply the outside: as the wick
burns down it can be raised from time to
rime by turning the rim, I, as before describ-
ed.. 1 he tube, FF, is always nearly full of.
oil, brought by the pipe, D. When it is re-
quired to put in a new wick, the glass cliim-
ney, O, is lifted off

;

the tube, hh, is screw-
ed up to the top

; by turning the rim, II, the
tube, lig. 3, is then taken out, the old wick-
pulled ofl, and a new one is put round the
small part, m, ot the tube, which* is then put
in again, and screwed down to*the proper
depth for lighting the v ick-

Rolling-Lamp, a machine, AB(seePI. Mis-
cp l; fig* 145.) with two moveable circles,.

DE, I’G, within; whose common centre
ofmot ion and gravity is at K, where their axes,
of motion cross one another. If the lamp,
KC, made pretty heavy, and moveable about
its axis, H I, and whose’centre. of gravity is at
C, be fitted within the inner- circle, the com-
mon centre ot gravity of the whole machina
will fall between K and C ; and by reason of
the pivots A, B, D, E, H, I, will 'be always
at liberty to descend: hence, though the
whole machine be rolled along the ground, or
moved in any manner, the flame will always:
be uppermost, and the oil cannot spill.

It is in this manner they hang the com-
pass at sea; and thus should alf the inooiir-

lanterns be made that are carried lavtyre
coaches, chaises, and the like.
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Lamp-black, among colourmen. Sec

Black.

LAMPREY. See Petromyzon.
LAMPYRIS, glozc-zvorm, a genus of in-

sects of the order coleoptera : the generic

character is, antennas filiform; wing-sheaths

flexile; thorax flat, semiorbicular, concealing

and surrounding the head; abdomen with the

*;ides pleated into papilke ; female (in most

species) wingless. The lampyris noctiluca,

or common glow-worm, is a highly curious

and interesting animal. It is seen during the

summer months as late as the ciose of Aug.
if the season is mild, on dry banks, about

woods, pastures, and hedgeways, exhibiting,

Lis oon as the dusk of the evening com-
mences, the most vivid and beautiful phos-

phoric splendour, in form of a round spot of

considerable size. The animal itself, which

is the female insect, measures about three

quarters of an inch in length, and is of a dull

earthy brown colour on the upper parts, and

beneath, more or less tinged with rose-colour,

with the two or three last joints of tire body
of a pale or -whitish sulphur-colour. It is

from these parts that the phosphoric light

abovementioned proceeds, which is of a yel-

low colour, with a very slight cast of green:

the body, exclusive of the thorax, consists of

ten joints or divisions. The larva, pupa, and
complete female insect, scarcely differ per-

ceptibly from each other in general appear-

ance, but the phosphoric light is strongest in

the complete animal. The glow-worm is a

slow-moving insect, and in its manner of

walking frequently seems to drag itself on by-

starts, or slight efforts. The male is smaller

than the female, and is provided both with

wings and wing-sheaths; and it is but rarely

seen.

It is certain, that in some species of this

genus the male, as well as the female, is lu-

minous
;

as in the lampyris Italica, which

seems to be a native of our own island also,

though less common here than in the warmer
parts of Europe. Aldrovandus describes the

winged glow-worm as, having its wing-shells

of a dusky colour, and at the end of the body-

two brilliant fiery spots like the flame of sul-

phur. See Plate Nat. Ilist, figs. 238, 239-

In the Philosophical Transactions for the

year 1684, we find a paper by a Mr. Waller,

describing the English flying glow-worm as of

a dark colour, with the tail part very lumi-

nous, He maintains that both male and fe-

male of this species are winged, and that the

female is larger than the male : the light of

this insect was very vivid, so as to be plainly

perceived even when a candle was in the

roam. Mr. Waller observed this species at

Northaw, in Hertfordshire. From the figure

given by this writer it appears to be about

half an inch in length, which is much-smaller

tlian the common female glow-worm;

In Italy this flying glow-worm is extremely

plentiful ; and we are informed by Dr. Smith

and other travellers, that it is a very common
practice for the ladies to stick them by way
of ornament in different parts of their heati-

dress during the evening hours.

The common or wingless glowT-worm may
be very successfully kept, if properly sup-

plied with moist turf, grass, moss, &c. for a

considerable length of time ; and as soon as

the evening commences, will regularly'exhi-
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bit its beautiful effulgence, illuminating every

object within a small space around it, and
sometimes the light is so vivid as to be per-

ceived through the box in which- it is kept.

This insect deposits its eggs, which are small

said yellowish, on the leaves of grass, &c.

There are i8 spec ies of the lampyris.

LAND, in the sea language, makes part of

several compound terms : thus land-laid, or

to lay the land, is just to lose sight of it,

Land-locked, is when land lies all round the

ship, so that no point of the compass is open
to the sea : if she is at anchor in such a

place, she is said to ride land-locked, and is

therefore concluded to ride safe from the

violence of winds and tides. Land-mark

,

any mountain, rock, steeple, tree, ike. that

may serve to make the land known at sea.

Lund is shut in, a term used to signify that

another point of land hinders the sight of

that the ship came from. Land to, or the

Ship lies land to, that is, she is so iar from

shore that it can only be just discerned.

Land-turn, is a wind that in almost all hot

countries blows at certain times from the

shore in the night. To set the land, that is,

to see by the compass how it bears.

LANDSCAPE. See Painting.
LAnd-tax, an antient branch of the

public revenue, the origin of which may be

traced to the fines or commutations for mili-

tary service, levied during the feudal system

under the name of scutages. These are sup-

posed to have been at lirst mere arbitrary

compositions, as the king and the persons

liable could agree
;
but the practice having

been much abused, it was declared by Magna
Charta, and afterwards repeatedly confirmed

by acts ot parliament, that no scutage should

be imposed without the consent of the great

men and commons, in parliament assem-

bled. This tax was sometimes exacted un-

der the name of hydage, or carrucage ; but

taxes on land came afterwards to be generally

denominated subsidies, or assessments. Du-
ring the Commonwealth, taxes on land were

levied by monthly assessments; and com-
missioners were appointed in each county for

rating the individuals. These assessments

varied according to the exigencies of the

times, from 35,000 /. to 120,000/. a month
;

the assessments in Scotland were commonly
6000/. but sometimes 1 000/. a month ; in

Ireland 9000/. a month. This mode of raising

money was found so productive, that, with

some little variations, it has under the deno-

mination of land-tax ever since formed an

important branch of the revenue.

The land-tax, tili lately, differed from all

the other branches of the public revenue

(except part of the duties oil malt), in being

imposed annually, whereas other taxes have

been granted either for a term of years, or,

more commonly of late years, for ever
;
but

though granted for only one year at a time,

it has been regularly continued from year to

year since the Revolution, having never been

wholly taken off; but it has varied with re-

spect to the rate at which it has been imposed,

having been usually reduced during peace,

and increased again in time of war, to an-

swer, in part, the increased expenditure. In

1693 it was first raised to four shillings in the

pound, upon a valuation given in in the pre-

ceding year, and according to which it has

continued to be raised to the present time, at

the following rates

:
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In 1698 and 1699, at 3,f.

1700, at 2s.

1701, at 3s.

1702 to 1712, at As.

1713 to 1715, at 2s.

1716, at 4s.

1717 to 1721, at 3s.

1722 to 1726, at 2i.

1727, at 4s.

•1728 and 1729, at 3s.

1730 and 1731, at 2s.

1732 and 1733, at Is.

1734 to 1739, at 2s.

1740 to 1749, at 4s.

1750 to 1752, at 3s.

1753 to 1755, at 2s.

1756 to 1766, at 4s.

1767 to 1770, at 3s.

1771, at 4s.

1772 to 1775, at 3s.

1776 to 1798, at 4s.

The sums to be raised at 4,s. in the:

pound were stated, in the annual act, at.

1,989,673/. 7-s. 1 0%d. for England, and
47,954/. Is. 2d. for Scotland, making to-

gether 2,037,627/. 9?. 0id.; and upon cre-

dit of this assessment 2,000,000/. was annually

borrowed of the Bank in anticipation of the

tax, for which sum exchequer-bills were
given them, which were to be discharged out

of the produce of the tax as ft came in
; but

the full amount of the assessment was sel-

dom, if ever, collected, so that the nett pay*

inents into the' exchequer always fell short of

the sum borrowed on the credit thereof, ex*

elusive of interest on the bills ; and the defi-

ciency was made good out of the supplies for

the next year.

In 1798 the current value of the public

funds having been unusually depressed for

some time past, and apprehensions being eh*

tertaiued that the further increase ot the

funded debt would be attended with peculiar

inconvenience, unless some mode was disco*

vered of counteracting its effects, a project

was adopted of offering the land-tax for re-

demption or sale. With this view an act

was passed, making the land-tax a perpetual

tax, from 25th March, 1799: and being thus

converted into a permanent annuity, it was

offered for sale to the proprietors of the lands

upon which it was charged; or if they de-

clined it, to any other person who chose to

become a purchaser, lu the first case it was

considered as a redemption of the tax, the

estate becoming in future wholly freed from

it
;

in the latter case the purchaser became
entitled to receive the land-tax regularly from

the receiver-general, hiilf-yearly, on the 16th

of March and 20th of September in every

year. The consideration to be given in either

case was not to be in money, but stock,

either in the three per cent, consols., or three

per cent, reduced, to be transferred to the

commissioners for the reduction of the na-

tional debt. The quantity of stock to be

transferred for redemption of the tax by per-

sons interested in the land on which it was

charged, was so much capital as yielded an

annuity or dividend exceeding the amount
of the "tax to be redeemed by one-tenth part

thereof ;
and the stock to he transferred for

purchase of the tax by persons not interested

in the land, was so much capital as yielded an

annuity or dividend exceeding the tax" to be

purchased by one-fifth part thereof. Thys
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the amount of three per cent, stock to be
transferred tor 10/. per annum tax was
3b6/. 13,?. 4d. for redemption, or 400/. for

purchase.

This scheme was adopted with the view of
facilitating the raising of money on loan, b)
absorbing a large quantity of iloating stock,
and thus raising the current price

;
while at

the same time it would be attended with an
increase of revenue. This at least was the
avowed object of the measure, which it was
estimated would be the means of redeeming
or takingoutof’ihe market about 80,000,000/.
of stock

; the advantages offered by it were
however, by no means such as to induce a
general approval ot it, many persons subject
to the tax dec ined redeeming it, and but
few were inclined to become purchasers. The
per.od first limited was several times extend-
ed, but the plan succeeded very imperfectly,
and on the 1st February, 1803, the otal

amount of 3 per cent, stock, which had been
transferred lor the redemption of land tax,

was only 21,794,307/. 17.?. 3d.

LANERLA, a genus of the hexandria mo-
nogynia class and order. The corolla is su-
perior, woolly

; the caps, three-ceiled. There
is one species, a herb of the Cape.

LANGAYA, a genus of serpents : the ge-
neric character is, abdominal plates; caudal
rings

; terminal scales.

Langaya nasuta, snouted langaya. The
genus langaya, consisting of a single species
only, differs from all the rest of the serpent
tribe in having the upper part or beginning of
the tail marked into complete rings or cir-

cular divisions resembling those on the body
of the amphisbena, while the extreme or ter-
minal part is covered with small scales, as in

the genus anguis.

f he langaya nasuta, or long-snouted lan-
gaya, is in length about two feet eight inches,
and its greatest diameter about seven lines:
the head is covered with large scales, but the
snout, which is extremely long and sharp,
projecting to a considerable distance beyond
the lower jaw, is covered with very small
scales; the teeth, in shape and disposition,
resemble those of a viper. The natives of
Madagascar are said to hold the langaya in

great dread, considering it as a highly poison-
ous serpent.

LANGUED, in heraldry, expresses such
animals whose tongue appearing out of the
mouth, is borne of a different colour from
that of the body.

LAN I US, the shrike, or butcher-bird; a
genus belonging to the order of accipitres,
the characters of which are these: the beak is

somewhat straight, with a tooth on each side
towards the apex, and naked at the base;
and the tongue is lacerated.

1.

The'excubitor, great cinereous shrike,
or greater butcher-bird, is in length 10 inches.
T he plumage on the upper parts is of a pale
ash-colour; the under, white; through the
eyes there is a black stripe; the scapulars are
white; the base of the greater quills is white,
the rest black. 1 he method of killing its

prey is singular, and its manner of devouring
it not less extraordinary: small birds it will

seize by the throat, and strangle
; and which

probably is the reason the Germans also call

this bird wurchangel, or the suffocating angel.
It feeds on small birds, young nestlings,
beetles, and caterpillars. When it lias killed
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the prey, it fixes them on some thorn, and
when thus spitted, pulls them to pieces with
its bill. When confined in a cage, they will

often treat their food in much the same man-
ner, sticking it against the wires before they
devour it. T li is bird inhabits many parts

of Europe and North America.
r

j he fe-

male makes its nest with heath and moss,
lining it with wool and gossamer, and lays

six eggs, about as big as those of a thrush, of

a dull olive-green, spotted at the thickest end
with black. In spring and summer it imitates

the voices of other birds, by way of decoying
them within reach, that it may destroy them

;

but beyond this the natural note is the same
throughout all seasons. In countries where
they are plenty, the husbandm n value them,
on supposition of their deslro} ing rats, mice,
and other vermin. They are supposed to live

live or six years; and are often trained up for

catching small birds in Russia.

2. The collurio, or lesser butcher-bird, is

seven inches and a half in length. '1 Ins bird

is much more common than the former spe-

cies. Mr. Latham suspects its being a bird

of passage, never having seen it in winter. It

lays six white eggs, marked with a rufous
browm circle towards the large end. The nest
is generally in a hedge or low bush, near
which, it is said, no small bird chooses to

build
;
for it not only feeds on insects, but also

on the young of other birds in the nest, taking
hold of them by the neck, and strangling

them, beginning to eat them first at the brain

and eyes. It is fonder of grasshoppers and
beetles than of other insects, which it eats bv
morsels, and when satisfied, sticks the re-

mainder on a thorn: when kept in a cage, it

does the same against the wires of it, like the
former species.

3. The infaustus, or rock shrike, is in length
seven inches and three quarters. The bill is

about an inch long, and blackish
; the head

and neck are of a dark ash-colour, marked
with small rufous spots; the upper part of the

back is a dark brown; the lower much paler,

inclining to ash, especially towards the tail;

the quills and wing-coverts are dusky, with
pale margins; the breast,and under parts of the
body, are orange, marked with small spots,

some white and others brown. This species
is met w ith in many parts of Europe, from
Italy on the one hand, to Russia on the
other; and is found in some parts of Germa-
ny, the Alpine mountains, those of Tyrol, and
such-like placed. The manners of this bird

seem disputed. It lias an agreeable note of
its own, approaching to that of the hedge
sparrow ; and will afso learn to imitate that
ot others. It makes the nest among the
holes of the rocks, &c. hiding it with great
art; and lays three or four eggs, feeding the
young with worms and insects, on which it

also feeds itself. It may be taken young from
the nest, and brought up as the nightingale.

4. The faustus, or white-wreathed shrike,
is about the size of a common thrush, its

bill is pale
;
the upper parts of the body are

grey; the under ferruginous; from the eyes
to the hind head there passes a whitish line,

composed of numerous white feathers, ren-
dering it truly characteristic; the wings are
rounded; the quills brownish, with grey
edges, which are crossed with numerous
slender brown lines; the tail is rounded,
brown, and crossed with numerous bars of
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ga.nt species inhabits China, where it is known
by the name of whomnu-j. It may be observ-
ed, among others, in Chinese paper-hang-
ings, where the white line seems to encom-
pass the back part of the head like a wreath.

5.

The tyrannus, or tyrant shrike, is about
the size of a thrush. Its bill is a blackish

brown, beset with bristles at the base; the
hides are browm; the upper parts of the plu-
mage grey brown

; the under white ; the
brea t inclines to ash-colour; the head is

blackish on the upper part; the base of the
feathers on that part in the male is orange,
but seldom visible except it erects the lea-

thers, when there appears a streak of orange
down the middle ot the crown. It inhabits

Virginia. There is a variety which inhabits

St. Domingo and Jamaica. '1 hese birds
are called tit i ri, pipiri, or quiquiri, from their
cry, which resembles those words. All au-
thors agree in the manners of these birds,

which are ferocious to a great degree while
the hen is sitting; no bird whatever dare ap-
proach their nest; they will attack the first

w hich comes near, w ithout reserve, and usu-
ally come off conquerors.
Many species of this genus are found in

Cayenne, and other hot countries, as the
lamus varius. See Plate Nat. Ilist. fig. 240.

LANNIERS, or Lanniarbs, in a ship,
are small ropes reeved into the dead-nian’s-
eyes of all §hrowds, either to slacken them or
to set them taw t; the stays of all masts are
also set tawt by larmiers.

.

LANTANA, or IxdianSage, a genus
of the angiospermia order, in the didynamia
class of plants, and in the natural method
ranking under the 40th order, personata*.
The calyx is indistinctly quadridentated

; the
stigma broken, and turned back like a hoof;
the fruit is a plum with a -bilocular kernel.
There are 19 species, consisting of shrubby
exotics from Africa and America for the
greenhouse or stove, growing to the height
ot a yard or two, and adorned with oblong,
oval, and roundish simple leaves, with mono-
petalous, tubular, four-parted flowers of dif-

ferent colours. They may be propagated
either by seeds or cuttings. ] .

r
l he camara,

or wild sage, is remarkable for the beauty of
its flowers, which are yellow, tinged with red.
2. The involucrata, or sea-side sage, has small
ash-coloured leaves and a most agreeable
smell. They are both natives of the West
Indies, the former growing wild among the
bushes, and the latter being found near 'the
sea. Their leaves, particularly those of the
sea-side sage, are used by the black people
in teas for colds and complaints of the sto-
mach. ' 3. The aculeata is a beautiful stove
plant, remarkable for its flowers changing
from yellow to red. bee Plate Nat. Hist. iff.

243.

LANTERN, Magic, an optic machine,
whereby little painted images are represented
so much magnified, as to be accounted the
effect of magic by the ignorant. See Optics.
Lantern. See Architecture.
LAPIDARY .

r

j here are various machines
employed in the cutting of precious stones,
according to the quality: the diamond, which
is extremely hard, is cut on a wheel of soft
steel, turned by a mill, with diamond-dust,
tempered with olive-oil, which also serves to
polish it.

The Oriental ruby, sapphire, and topaz, arc-
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cut on a copper wheel with diamond-dust,
tempered with olive-oil, and are polished on
another copper wheel with Iripoli and water.

The hyacinth, emerald, amethyst, garnets,

agates, and other stones, not of an equal de-

gree of hardness with the oilier, are cut on a

leaden wheel with smalt and water, and po-

lished on a tin wheel with Iripoli. '] lie tur-

quois of the old and new rock, girasol, and
opal, are cut and polished on a wooden
wheel with tripoli also.

LAPIS, in general, is used to denote a stone

of any kind. See Mineralogy.
Lapis calccdonius, a genus of stones con-

sisting of silica, a small quantity of alumina,

with about one-tenth of lime, and a slight

trace of oxide of iron: hard, lightish, shining

within, breaking into fragments with sharp

edges; compact, not mouldering in the air;

of a more or less perfectly conchoidal texture;

never opake, tough, admitting of a high po-

lish, and generally of a common form; not

melting before the blowpipe. See Plate Nat.

Hist. fig. 241.

LAPLYSIA, or Sea-hare, a genus of ma-
rine insects belonging to the order of vermes
mollusca. See Plate. The body is covered
with membranes reflected. It has a shield-

like membrane on the back, a lateral pore

on the right side, the anus on the extremity

of the back, with four feelers resembling ears.

The figure represents the depilans minor,

which grows to two inches and a half in length,

and to more than an inch in diameter; its

body approaches to an oval figure, and is soft,

punctated, of a kind of gelatinous substance,

and of a pale lead-colour; from the larger

extremity there arise four oblong and thick

protuberances: these are the tentacula; two
of th m stand nearly erect, two are thrown
backward. It is not uncommon about our

shores, especially off Angle^ea. It causes,

by its poisonous juice, the hair to fall off

the hands of those that touch it
;
and is so

extremely fetid as to create sickness at the

stomach. The major, or greater sea-hare,

grows to the length of eight inches.

LAPPAGO, a genus of the triandria di-

gynia class and order. There is one species,

a grass.

LA PSANA, nipplewort, a genus of the

polygamia aequalis order, in the syngenesia

class of plants, and in the natural method
ranking under the 49th order, composite.

Thej'eceptacle is naked; the calyx calicu-

lated, with all the inferior scales canaliculated

or finely channelled. There are five species,

which grow commonly as weeds by the sides

of ditches. The young leaves of the com-
mon kind, called dock-cresses, have the taste of

radishes, and are eaten raw at Constantinople

as a sallad. In some parts of England the

common people boil them as greens, but

they have a bitter and disagreeable taste.

LAPSE, the omission of a patron to pre-

sent to a church, within six months after

voidable; by which neglect title is given to

the ordinary to collate to such church : and

in such case, the patronage devolves from the

patron to the bishop, from the bishop to the

archbishop, and from the archbishop to the

king. A donative does not go in lapse
;
but

the ordinary may compel dm patron by ec-

clesiastical censures to fill up the vacancy.

But if the donative has been augmented by

the governors of queen Anne’s bounty, it will

lapse in like manner a l preservative livings.

LAPSED LEGACY, is where the legatee

dies before the testator; or where a legacy is

given upon a future contingency, and the le-

gatee dies before the contingency happens.

As if a legacy is given to a person when he

attains the age of 21 years, and the legatee

dies before that age; in this case the legacy

is a lost or lapsed legacy, and shall sink into

the residuum of the personal estate. 2 Black.

0 13.

LAE BOAll D, among seamen, the left

hand side of the ship, when you stand with

your face towards the head.

LARCENY, is the felonious and fraudu-

lent taking away of the personal goods of an-

other
; which goods, if they are above the

value of 12d. it is called grand larceny ;
if of

that value or under, it is petit larceny ;
which

two species are distinguished in their punish-

ment, but not otherwise. 4 Black. 229-

The mind only makes the taking of an-

other’s goods to be felony, or a bare trespass

only ; but as the variety of circumstances is

so great, and the complications thereof so

mingled, it is impossible to prescribe all the

circumstances evincing a felonious intent,

or the contrary ; it must therefore be left to

the due and attentive consideration of the

judge and jury, wherein the best rule Is, in

doubtful matters, rather to incline to acquit-

tal, than conviction. But in general it may
be observed, that the ordinary discovery of a

felonious intent, is, if the party do it secretly,

or being charged with the goods deny it. 1 H.
PL 509.

As all felony includes trespass, every in-

dictment must have the words feloniously

took, as well as carried away : whence it fol-

lows, that if the party be guilty of no trespass

in taking the goods, he cannot be guilty of

felony in carrying them away. I Ilaw. 89-

With respect to what shall be considered a

sufficient carrying away, to constitute the

offence of larceny
;

it seems that any the least

removing of the thing taken, from tne place

where it was before, is sufficient for this pur-

pose, though it be not quite carried off. lliaw.

93.

As grand larceny is a felonious and fraudu-

lent taking of the mere personal goods of an-

other above the value of 1 2d. so it petit

larceny, wdiere the thing stolen is but of the

value of \2d. or under. In the several other
particulars above-mentioned, petit larceny

agrees with grand larceny. 1 Haw. 95.

In petit larceny there can be no accessaries

either before or after. 1 H. II. 530.

Larcenyfrom the person. If larceny from
the person be done privily without his know-
ledge, by picking of pockets or otherwise, it

is excluded from the benefit of clergy by
8 Eliz. c. 4, provided the thing stolen be
above the value of 12d. 2 H. H. 336.

But if done openly and avowedly before

his face, it is within the benefit of clergy. 1

Haw. 97.

Larceny from the house. Every person
who shall be convicted of the feloniously tak-

ing away in the day-time, any money or goods
of tire value of 5s. in any dwelling-house, or

out-house thereunto belonging, and used to

and with the same, though no person lie there-

in, shall be guilty of felony, without benefit of

clergy. 39 Eliz. c. 15.

Receiving stolen goods. Any person who
shall buy or receive any stolen goods, know-

11

LAR
ing them to be stolen; or shall receive, har-
bour, or conceal any felons or thieves, know-
ing them to be so

; shall be deemed accessary
to the felony : and being 'convicted on the
testimony of one witness, shall suffer death
as a felon convict; but he shall be entitled
to his clergy. 5 Anne c. 3 1

.

Any person convicted of receiving or buy-
ing stolen goods, knowing them to be stolen,
may be transported for fourteen years. 4
Geo. I. c. 11.

Where the principal felon is found guilty
to the value of lOd. that is, of petit larceny
only, the receiver, knowing the goods to have
been stolen, cannot be transported for four-
teen years, and ought not to be put upon his
trial

; for the acts which make receivers of
stolen goods knowingly, accessaries to the
felony, must be understood to make them
accessaries in such cases only, where by law
an accessary may be; and there can be no
accessary to petit larceny., Fost. 74.

Every person who shall apprehend any
one guilty ot breaking open houses in a fes
lonious manner, or oi privately and feloni-
ously stealing goods, wares, or merchan-
dizes, of the value of 5-s. in any shop, ware-
house, coach-house, or stable, though it is

not broken open, and though no person is

therein to be put in fear, and shall prosecute
him to conviction, shall have a certificate
without fee, under the band of the judge,
certifying such conviction, and within what
parish or place' the felony was committed,
and also that such felon was discovered and
taken, or discovered or taken, by the person
so discovering or apprehending; and if any
dispute arise between several persons so dis-
covering or apprehending, the judge shall
appoint the certificate into so many" shares,
to be divided among tne persons concerned,
as to him shall seem just and reasonable.
Leache’s Cro. Law, 307. bee Burglary.
LAKK. bee Alauda.
LARKSPUR, bee Delphinium.
LARVA, in natural history, a name given

by Linnaeus to insects in that state, called
by other writers eruca, or caterpillar.

LARI'S, the gull, a genus in the order of
anseres, the characters of which are : the bill

is straight, cultfated, a little crooked at the
point, and without teeth; the inferior man-
dible is gibbons below the apex ; the nostrils
are linear, a little broader before, and situated
in the middle of the beak. The different
species arc principally distinguished by their
colour. The most remarkable are,

1. The marinus, or black-backed gull, in
length 29 inches, in breadth five feet nine.
The bill is very strong and thick, and almost
four inches long

;
the colour a pale yellow;

the head, neck, whole under-side, tail, and
lower part of the back, are white; the upper
part of the back and wings are black

; the
quill-leathers tipt with white; the legs of a
pale flesh-colour. It inhabits several parts
of England, and breeds on the highest cliffs.

The egg is blunt at each end, of a dusky
olive-coiour, quite black at the greatei end
and the rest of it thinly marked" with dusky
spots. It is also common on most ot the
northern coasts of Europe. It frequents
Greenland, but- chiefly inhabits the distant
rocks. It lays there eggs in May, placing
them on the heaps of dung which the birds
leave there from time to time. It is said to
attack other birds, and to be particularly am
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enemy to the eider duck. It very greedily
devours carrion, though its most general
food is fish. It is common also in America,
as low as South Carolina, where it is called

the old-wife.

2. The cataractes, or Skua gull, is in

length two feet; the extent four feet and a
halt; the weight three pounds; the feathers

: on the head, neck, back, scapulars, and co-

i
verts of the wing's, are of a deep brown, mark-
ed with rust-colour (brightest in the male).
The breast, belly, and vent are ferruginous,

tinged with ash-colour. This bird inhabits

Norway, the Fence isles, Shetland, and the
noted rock Foula a htrie west of them. It is

also a native of the South Sea. It is the most

j

formidable of the gulls; its prey being not
only fish, but what is wonderful in a web-
footed bird, all the lesser sort of water-fow 1,

such as teal, &c. Mr. Schroter, a surgeon in

the Ferroe isles, relates that it likewise preys

|

on ducks, poultry, and even young lambs.
The natives of the Orkneys are often very
rudely treated by them while they are at-

[

tending their sheep on the hills, and are

|

obliged to guard their heads by holding up

|

their sticks, cm which the birds often" kill

|

themselves. In Foula it is a privileged bird,

j

because it defends the tlocks trom the eagle,

which it beats and pursues with great fury

;

so that even that rapacious bird seldom ven-
tures near its quarters.

3. 'Fhe parasiticus, or clung-lmnter, is in

lengtli 2 1 inches : the upper parts of the body,
wings, and tail, are black

; the base of the
quills white on the inner webs

; and the two

j

middle feathers of the tail are near four

j

inches longer than the rest. This is a north-
I ern species, and very common in the He-
I brides, where it breeds on heath. It comes

in May, and retires in August; and if disturb-

|

ed flies about like the lapwing, but soon
alights. It is also found in the Orkneys; and

j
on the coasts of Yorkshire, where it is called

the leaser. This bird does not often swim,
and flies generally in a slow manner, except

|
in pursuit of other birds, which it often at-

]

tacks, in order to make them disgorge the
fish or other food which Ihrs common plun-

j
derer greedily catches up.

4. The canus, or common gull, is in length

16 or 17 inches; in breadth 36 ; weight one

!
pound. The bill is yellow

; the head, neck,

I:
under parts of the body and tail are white

;

j:
the back and wings pale-grey. It is a tame
species, and may be seen by hundreds on the

I
shores of the Thames and other rivers, in the
winter and spring, at low tides, picking up
the various worms and small fish left by the
tide's; and will often follow the plough in the
fields contiguous, for the sake of worms and

|

insects which are turned up
;
particularly the

j

cockchafer or dorbeetle in its larva .state,

which it joins with the rooks in devouring
most greedily.

5. The tridactylus, or tarrock, is in length

1.4 incites, breadth 36 ; weight seven ounces.

The head, neck, and under parts, are white
;

near each ear, and under the throat, there is

a black spot ; and at the hind part of the neck
a crescent of black

;
the back and scapulars

are blueish-grey
;
the wing-coverts dusky edg-

ed with grey, some of the larger wholly grey.

This species breeds in Scotland, and inhabits

other parts of northern Europe, quite to Ice-

land and Spitsbergen. It is observed fre-

quently to attend the whales and seals, for

the sake of the fish which the last drive be-

fore them into the shallows, when these birds

dart into the water suddenly, and make them
their prey.

6. The ridibundus, peewit, or black-head
gull, is in length 15 inches, breadth three

feet
; weight ten ounces ; the back and wings

are of an ash-colour; the neck, all the under
parts, and tail, are white; the first ten quills

are white, margined, and more or less tipped

with b’ack
;
the others of an ash-colour. This

species breeds on the shores of some of our
rivers; but full as often in the inland fens of

Lincolnshire, Cambridgeshire, and otiier

parts of England. They make their nest

on the ground, with rushes, dead grass, &c.
and lay three eggs of a greenish brown, mark-
ed with red-brown blotches. After the breed-
ing season, they again disperse to the sea-

coasts. The young birds in the neighbour-
hood of the Thames are thought good eating,

and are called the red legs. They were for-

merly moce esteemed, and numbers were
annually taken and fattened for the table.

Whitelock, in his annals, mentions a piece
of ground near Portsmouth, which produced
to the owner 40/. a year by the sale of peewits,

or this species of gull. These are the sea-

gulls that in old times were admitted to the

noblemen’s tables. The note of these gulls

is like a hoarse laugh.

7. The atricilla, or laughing gull, is in

length 18 inches, breadth three feet. It is

found in Russia on the river Don, particu-

larly about Tschercask. The note resembles
a coarse laugh, whence the name of the bird.

It is met with also in different parts of the
continent of America, and is very numerous
in the Bahama islands.

There are l4or 15 other species of this

genus. See Plate Nat. Hist. fig. 242.

LARYNX. See Anatomy.
LASH, or Lace, in the sea language, sig-

nifies to bind and make fast.

LASERPITIUM, lazar-ivort, a genus of

the digynia order, in the pentandria class of
plants, and in the natural method ranking
under the 45th order, umbellatsc. The fruit

is oblong, with eight membranaceous angles

;

the petals inflexed, emarginated, and patent.

There are 15 species, none of which are at

all remarkable for their beaut)-

, so are only
preserved in botanic gardens for the sake of
variety.

LASIOSTOMA, a genus of the class and
order tetrandriamonogynia: the calyx is very
short, five-petalled

;
corolla funnel-form, foar-

cleft; caps, orbiculate, one-celled, two-seed-
ed. There is one species, a shrub of Guiana/

LASKETS, small lines, like loops, sewed
to the bonnets and elrablers of a ship, to lash

or lace the bonnets to the courses, or the
drablers to the bonnets.

TASKING, at sea, is much the same with
going large, or veering, that is, going with a
quarterly wind.

LAST, in general, signifies the burden or
load of a ship. It signifies also a certain mea-
sure of fish, corn, wool, leather, &c. A last

of codfish, white herrings, meal, and ashes for

soap, is 12 barrels; of corn or rapeseed, 10
quarters; of gunpowder 24 barrels; of red-

herrings 20 cades; of hides 12 dozen; of lea-

ther 20 dickers; of pitch and tar 14 barrels;
ot wool 12 sacks

; of stock-fish 1000; of flax

or feathers 1700 pounds.

G 2

LATH, in building, a long, thin, and nar-
row slip of wood, nailed to the rafters of a
roof or ceiling, in order to sustain the co-
vering. These are distinguished into three
kinds, according to the different kinds of
wood of which they are made, viz. heart of
oak, sap-laths, and deal-laths; of which the
last two are used for ceilings and partitions,
and the first for tiling only. Laths are also
distinguished according to their length, into
five-feet, four-feet, and three-feet laths,

though the statute allows but of twro lengths,
those of five and those of three feet, each of
which ought to be an inch and a half in

breadth, and half an inch in thickness, but
they are commonly less.

LATHE, a very useful engine for the turn-
ing ot wood, ivory, metals, and other mate-
rials. The invention of the lathe is very an-
tient

; Diodorus Siculus says, the first who
used it was a grandson of Dardalus, named
Talus. Pliny ascribes it to Theodore of Sa-
mos, and mentions one Thericles, who ren-
dered himself very famous by his dextery in
managing the lathe. With this instrument
the antients turned all kinds of vases, many
whereof they enriched with figures and orna-
ments in basso relievo. Thus Virgil :

“ Lenta
quibus torno facili superaddita vitis.” The
Greek and Latin authors make frequent men-
tion of the lathe; and Cicero calls the work-
men who used it vascularii. It was a proverb
among the antients, to say a thing was formed
in the lathe, to express its delicacy and just-
ness.

I he lathe is composed of two wooden
cheeks or sides, parallel to the horizon, hav-
ing a groove or opening between

;
perpendi-

cular to these are two other pieces called
puppets, made to slide between the cheeks,
a°d to be fixed down at any point at plea-
sure. These have two points, between which
the piece to be turned is sustained

; the piece
is turned round, backwards and forward's, by
means of a string put round it, and fastened
above to the end of a pliable pole, and un-
derneath to a treadle or board moved with
the foot. There is also a rest which bears
up the tool, and keeps it steady.

I he most simple kind of lathe is too well
known to require a more ample description.
W e shall therefore give a figure of an im-
proved lathe manufactured by Mr. Maudslay
of Margaret-street. A ( Plate Miscel. fig.

138.) is the great wheel, with four grooves
on tire rim: it is wo.ked by a crank B and
treadle C, in the common way

;
the catgut

which goes round this wheel passes also
round a smaller wheel D, called the mandrel,
which has four grooves on its circumference
of different diameters for giving it different
velocities, corresponding with the four grooves
on the great wheel A. In order to make the
same band suit when applied to all the dif-

ferent grooves on the mandrel D, tire wheel
A can be elevated or depressed by a screw a,
and another at the other end of the axle

;
and

the connecting rod C can be lengthened or
shortened by screwing the hooks at each end
of it further out of, or into it. The end M,
fig. 139. of the spindle of the mandrel D, is

pointed, and works in a hole in the end of a
screw, put through the standard E, fig. 138.;

the other end of the bearing F, fig. 139. is

conical, and works in a conical socket in

the standard, so that by tightening up the
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Bcfew in E, the conical end F may at any
time be made to lit its socket: the puppet G
has a cylindric hole through its top to receive

the polished pointed rod d, which is moved
by the screw e, aad fixed by the screw/; the

whole puppet is fixed on the triangular pris-

matic bar ii, by a clamp fig. ! 43. the two ends
,of which, a, b, are put through holes b, in the

bottom of the puppet under the bar, and the

whole is fixed by the screw c. pressing against

it ; by this means the puppet can be taken
off the bar without first taking off the stand-

ard I, as in the common lathes
;
and the tri-

angular bar is found to be far preferable to

the double rectangular one in common use.

The rest J is a similar contrivance; it is in 3

pieces; see figs. 1 40,141,142. Fig.l4l is a piece,

the openmg (a, b, c) in which is laid upon the

bar ti, fig. 138.; the four legs dddd of fig.

142. are then put up under the bar (into the

recesses in fig. 1 4 1 . which are made to re-

ceive them), so that the notches in dddd
may be level with the top of fig. 141.: the two
beads ef in fig. 140. are then slid into the

notches in the top of dddd, to keep the

whole together
; the groove i is to receive

a corresponding piece on e f, fig. 140., to

steady it; the whole of fig. 140. has a metallic

cover, to keep the chips out of the grooves.

It is plain, that by tightening the screw h in the

bottom of figs. 138. and 142., the whole will

be fixed and prevented from sliding along the

bar H, and lig. 1 40. from sliding in a direction

perpendicular to the bar; the piece /, on
which the tool is laid, can be raised or lowered

at pleasure, and fixed by the screw in. On
the end n of the spindle P, figs. 138. and

139., is screwed occasionally an universal

chuck for holding any kind of work which is

to be turned (fig. 144.). A is the female screw

to receive the screw n, fig. 138. ;
near the bot-

tom of the screw A is another BB, which is

prevented from moving endways by a collar

in the middle of it fixed to the screw A : one

end of the screw BB is cut right-handed, and

the other left-handed, so that by turning the

screw one way, the two nuts EF will recede

"from each other, or by turning it the contrary

wav, they will advance towards each other

;

the' two nuts EF pass through an opening in

the plate C, and project beyond the same,

carrying jaws like those of a vice, by which

the s'ubjbCt to be turned is held.

The large lathes which Mr. Maudslay uses

in his manufactory, instead of being worked

bv the foot, as represented jn fig. 138.,

are worked by hand ; the wheel and fly-wheel

which the men turn work by a strap on an-

other wheel, fixed to the ceiling directly over

it ;
on the axis of this \\heel is a larger one,

which turns another small wheel or pulley,

fixed to the ceiling, directly over the man-

drel of the lathe; and this last has on its axis

a larger one which works the mandrel I), by

a band of catgut. These latter wheels are

fixed in a frame of cast iron, moveable on a

joint; and this frame has always a strong ten-

dency to rise up, in consequence of the ac-

tion or' a heavy weight ; the rope from which,

after passing over a pulley, is fastened to the

frame. This weight not only operates to keep

the mandrill-band tight, when applied to anv

of the grooves therein, but always makes the

strap between the two wheels on the ceiling

fit. As it is necessary that the workman
should be able to stop his lathe, without the

uten stopping who are turning the great

wheel, there are two pulleys, or rollers, (on

the axis of the wheel over the lathe) for the

strap coming from the other wheel, on the

ceiling; one of these pulleys, called the dead
pulley, is fixed to the axis, and turns with it;

and the other which slips round it, is called

the live pulley : these p'ulieys are put close

to each other, so that by slipping the strap

upon the live pulley, it will not turn the axis;

but if it is slipped on the other, it will

turn with it: this is effected by an horizontal

bar, with two upright pins in it, between

which the strap passes. This bar is moved in

such a direction as will throw the strap upon
the live pulley, by means of a strong bell-

spring
; and in a contrary direction it is moved

by a cord fastened to it, which passes over a

pulley, and hangs down within reach of the

workman's hand: to this cord is fastened a

weight, heavy enough to counteract the bell-

spring, and bring the strap up to the dead

pulley, to turn the lathe; but when the

weight is laid upon a little shelf, prepared for

the purpose, the spring will act and stop it.

The following is a description of Mr.
Smart’s newly invented lathe for turning cy-

linders of wood for the purpose of tent-poles,

pickets, handles for tools, See. &c. the opera-

tions of which are so readily performed, that

from octagonal bars of yellow deal, 5-| feet

long (previously prepared by means of a cir-

cular saw) one man, besides two labourers

to turn the wheel, will turn out 600 perfectly

cylindrical poles, in the space of 12 hours.

AA, fig. 6., (Plate Smart’s lathe) represents

the standards for supporting the great wheel,

that gives motion to the lathe; these are sup-

ported by pieces of board BB spiked to the

ceiling or joists above, and by others CC
affixed to the floor of the workshop. The
great wheel DD is grooved round the edge

for receiving the endless screw B and E, E, and
is put in motion by the winch-handle F F.

G and II are the standards of the lathe, firmly

fixed to the floor, and carrying the side-pieces

or bed 1 1 ; the standard G is tall enough to

act as a fixed puppet, and has a screw a

working through it, for supporting the end

of the mandrel or spindle of this lathe, as in
]

the common lathe. K, L, and M, are three

other puppets that can be lixed in any place

desired, by wedges beneath the bed as usual.

To the puppet K is screwed a thick iron plate

h, which has a conical socket, nicely turned

and polished, for receiving the mandrel: this

puppet is further steadied by a brace N,
screwed to it, and to the floor of the shop. To
the puppet K and L two bars oo are fixed,

by screws, and the same are further support-

ed and steadied by three short puppets P P P.

The mandrel, and its pulley Q, are nearly of

the common construction, except that the

end c has a steel point in its centre, and two

shorter points for preventing the octagonal

piece of wood intended to be turned from

slipping or turning without the mandrel. The
puppet L has a square -pointed bar d fitted

to it
;
and the puppet M has a screw, worked

by its handle e, which by means of a collar

advances or draws back the bar d. R is a

piece of wood, fixed to the bed and to the

lloor, for the purpose of carrying a pulley/
whose use is to prevent the wheel-band EE
from wearing by friction at the place where

it crosses. Figs. 7. and 8. represent the gouge

and plane, successively used instead of the

common turner’s chisel, &c. : the pieces of

board cm are screwed to the block b, just at
the proper distance of the outsides of the
bars on, fig. 1., so that when the tools, figs.

7. and 8. are placed on them, they can be slid

along steadily, between the puppets h and L

;

the holes cc being so adapted as to suit the
mandrel and bar c and d as centres, and their

diameters are sufficient to let the octagonal
bar intended to be turned pass through them,
without touching; d, lig. 7., is a piece of
tempered steel, formed as a gouge, and
screwed fast to the side of the block, in

the proper position for roughing off the
angles of the octagonal bar, as it advances,
and turns through the hole c. c rig. 7., is a
flat piece of steel, like a plane-iron (shewn
separately at/), which is so fixed by a screw,
that it may smooth or complete 'the c\!in-

drical surface of a pole, already gouged as

above, which is advanced, and turned through
it. The operation is thus performed : The
two tools figs. 7 and 8, are placed on the bar
oo, fig. 6, and shoved close up to the puppet
L; the square bar being long enough tor its

point / then to project through the centres
of the holes cc, figs. 7 and 8. '1 he workman
then takes an octagonal pole, enters the
centre pin of the mandrel c into the centre of
its end, and the point d into the centre of the
other end, turning the handle e sufficiently

to allow the pole to be steadily turned: the
wheel D is then set in motion

;
the workman-

pushes the gouge-tool, fig. 8., forwards, to-

wards the puppet K, which, as it advances
quickly, strikes off the angles of the pole in a
rough or screw-like form. When the gouge-
tool, fig. 8., has advanced to the end of the
pole, the finishing-tool, fig. 7., is in like man-
ner shoved forwards by the workman

; and as-

it advances, the pole is turned info a com-
plete and smooth cylinder. The projection*

of the mandrel be, fig. 6, is sufficient to admit
the gouge and plane tools, to advance so as*

to clear the end of the pole; and Irv turning
back the handle c, the same can be taken out
of the lathe as soon us it is stopped. 4 lie-

velocity of the mandrel Q is such, as to make
upwards of 1200 turns per minute,

i

EA 1 It LEEA, a genus of t lie angiospennia-
order, in the didynamia class of plants, and
in the natural method ranking under the 40tli

order, personate. The calyx is quadrifid
;

there is a depressed glandule at the base of
the suture of tiie germen. The capsule is

unilocular. There are four species.

LATHS, cleaving of. The lath-cleavers

having cut their timbers into lengths, cleave
each piece with wedges into 8, 12, or 16, ac-
cording to the size of their timber; these
pieces are called bolts: this is done by the
felt-grain, which is that grain which is seen to
run round in rings at the end of a piece of a
tree. Thus they are cut out for the breadth
of the laths, and this w ork is called felting.

Afterwards they cleave the laths into then-

proper thicknesses with their chit, by the
quarter-grain, which is that which runs in

straight lines towards the pith.

LATLIYRUS, chick ling vetepo, a genus
of the decaudria order,, in the diadelphia
class of plants, and in the natural method
ranking under the 32d order, papilionacete.

The stylus is plain, villous abuve, towards
the end broader ; the upper two segments of
the calyx are shorter than the rest.

The species are 23, among which are:
1. The latifolius, or everlasting pea. 2. The

2
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pdorata, or sweet-scented pea. 3. The tan-

git aims, or Tangier pea, also an annual, ami
weli known.

LATITAT, a writ whereby all men in per-

sonal 'actions are t ailed originally to the king’s

bench. F.N. 13. 78.

A latitat may be considered either as the

commencement of the action, or only as a

process to bring the defendant into court, at

the election of the plaintiff. Inn. N. P. 151.

If it is stated as the commencement oi the

action to avoid a tender, the defendant may
deny that the plaintiff had any cause of action

at the time ot suing it out. 1 W i is. 141.

Or if it is replied to a plea of the statute of

limitations, the defendant, in order to main-

tain his plea, may aver the real time of suing

it out, in opposition to the test. 2 Burr. 950.

See Impey’s 13. R. andC. B. Practice.

LATITUDE. See Geography.
Latitude. See Astronomy.
LA I FEN denotes iron plates tinned over,

of which tea-canisters are made.
Latten-brass, plates of milled brass, re-

duced to different thickness, according to

the uses it is intended for.

LATUS RECTUM, in conic sections, the

same with parameter. See Conic Sec-
tions.
Latus transversum, in the hyperbola,

that part of the transverse diameter, inter-

cepted between the vertices of the two oppo-
site sections.

LAVAN' I )ULA , lavender: a genus of the

angiospennia order, in the didynamia class of

plants, and in the natural method ranking

under the 42 1 order, verticiilatax The calyx

is ovate, and a little dentated, supported by
a bractea or floral leaf; the corolla is resupi-

nated ; the stamina within the tube.

'The species are seven in number, among
which are: 1. The spica, or spike lavender,

has a short shrubby stalk. The varieties of

this are : common narrow-leaved lavender,

with blue flowers, and with white flowers;

broad-leaved lavender; dwarf lavender : all

of them flowering in -July. This species is

the common lavender; but the narrow-leaved

variety, with blue flowers, is the sort com-
monly cultivated for its flowers for medicine.
2. 'The stoechas, or French lavender, has a

shrubby very branchy stalk, rising two or

three feet high ; v- ry narrow, spear-sh tped,

po-inted, hoary leaves, opposite; and all the

brandies terminated by short bushy spikes

of purple flowers in June and July, succeed-

ed'!))', seeds in August. There is a variety

with white flowers. 3. The dentata, or den-

tate-leaved stoechas, has a woody stalk,

branching on every side three or four feet

high; leaves deeply indented in a pinnated

manner; and the branches terminated by
scaly four-cornered spikes of flowers, appear-

ing most part of summer.
The first two species are proper for the

kitchen-garden, and for medicinal and other

family uses, and to plant in the pleasure-

ground to adorn the front of small shrubbery

compartments, where they will increase the

variety very agreeably; and are finely scent-

ed aromatics, both when growing, and their

flowers when gathered; especially those of

the first species, which are in great esteem

for putting among clothes, and for distilling,

and other economical uses. The flowers of

the first sort are gathered for use in July.

L A U
T.AVATF.KA, a genus of the polyaudrh

j

or. h r, in the p.-ly.b.'ipnj^Ciass of plants, and
j

in the natural method ranking under the 37th

order, colunmiferax i lie exterior calyx is

double and trilid ; the anlli or scud-coats are

verv many and moiiospermpus.
r

i here are

9 species,* mpst of them herbaceous flowery

annuals, or shrubby perennials, growing erect

from two or three to eight or ten feet high.

They are easily propagated by seed in the

open ground in the spring, and thrive best

when sown where they are designed to re-

main.

LAUDANUM. See Pharmacy.

T,ALGERIA, a genus of the mon.ogynia

order, in the pentandria class of pl^mts, and

in the natural method ranking among those

of which the order is doubtful. The corolla

is quinquefid ; the fruit is a plum with acpiin-

queiocular kernel. 'I here are two species,

shrubs of the \\ est Indies.

LAUNCH, in the sea-language, signifies

to put out: as, launch the ship, that is, put

her out of the dock; launch aft, or forward,

speaking of tilings thatare stowed in the hold,

is, put them more forward ;
launch, ho! is a

term used when a yard is hoisted high enough,

and signifies hoist no more.

LAUN DER, among miners, a place where

they wash the powdered ore.

LAUREATION, in the universities of

Scotland, signifies the act of taking the degree

of master ot arts, which the students are per-

mitted to do after four years study.

TAURUS, the bdif-lree, a genus of lhe_

monogvnia order, in the enneandria class ot

plants, and in the natural method ranking

under the 12t!i order, holoracoae. There is no

calyx; the corolla is calycine, or serving in

place of the calyx, and sexpartite: the nec-

tarium with three glandules, each terminated

by two bristles surrounding the germen. The
interior filaments furnished with glandules at

t.he base; the fruit a monospermous plum.

There are 32 species, of which the most

noted are: 1. The nobilis, or evergreen bay-

tree, a native of Italy, and has an upright

trunk branching on every side from the bot-

tom upward, with spear-shaped, nervous,

stiff, evergreen leaves, three inches long, and

two broad; and small, yellowish, quadrilid,

dioecious flowers, succeeded by red berries in

autumn and winter. Of this species there

are varieties, with broad, narrow, striped, or

waved leaves. 2. The aestivalis, or deci-

duous bay, grows naturally in North Ame-
rica. It rises with an upright stein, covered

with a purplish bark, having oblong, oval,

acuminated, veined, deciduous leaves, two or

three inches long, and half as broad, growing

opposite, with small white flowers succeeded

by red berries. 3. The benzoin, or benjamin

tree, is also a native of North America;

grows 15 or 20 feet high, divided into a very

branchy head, with oval, acute, deciduous

leaves, three or four inches long, and half as

broad ; and small yellowish flowers, not suc-

ceeded by berries in this country. This, it is

to be remarked, is not the tree which bears

the gum benzoin, that being a species of hy-

rax. 4. The sassafras is a native of the same

country. It has a shrub-like straight stem,

with both oval and three-lobed, shining, deci-

duous leaves, of different sizes, from three to

6 inches long, and nearly as broad, with small

yellowish flowers succeeded by blackish ber-

ries, but not in this country. 5. I he indica,

or Indian bay-tree, rises with an upright

straight trunk, branching regularly 20 or 30

feet lrgh, adorned with very large, spear-

shaped, plane, nervous, evergreen leaves on

reddish footstalks; and bunches ot small

whitish-green flowers, succeeded by large oval

black berries, which, do not ripen in this

country, b. The barbonia, or Carolina red

bay-tiee, rises with an upright straight stem,

branching 15 or 20 teet high; with large,

spear-shaped, evergreen leaves, transversely

veined ; and long hunches ot flowers on red

footstalks, succeeded by large blue berries

sitting in red cups. 7. the camphora, or

camphor-tree, grows naturally in die woods

of the western parts oi Japan, and in the ad-

jacent islands. See Plate Nat. Hist. fig. 244.

The root smells stronger of camphor than

any of the other parts, and yields it in greater

plenty. The bark oi the stalk is outwardly

somewhat rough ;
but in the inner surlace

smooth and mucous, and therefore easily se-

parated from the wood, which is dry, and of

a white colour. The flowers are produced

on the tops of footstalks, which proceed from

the armpits of the leaves; but not till the

tree has attained considerable age and size.

The flower-stalks are slender, branched at-

the top, and divided into very short pedicles,

each supporting a single flower. 1 hese

flowers arc white, and consist ot six petals,

which are succeeded by a purple and shining

berry of the size of a pea, and in figure

somewhat top-shaped. It is composed of a

soft pulpy substance, that is purple, and has

the taste of cloves ami camphor; and of a

nucleus or kernel of the size of a pepper,

which is covered with a black, shining, oily

collide, of an insipid taste. 8. The cin-

namomuii), or cinnamon-tree, is a native of

Ceylon. It has a large root, and divides into

several branches, covered with a bark, which,

on the outer side is of a greyish brown, and
on the inside has a reddish cast. The wood
of the root is hard, white, and has no smell.

The body of the tree, which grows to the

height of 20 or 30 feet, is covered, as well as

its numerous branches, with a bark which af
first is green and afterwards red. The leaf is

longer and narrower than the common bay-

tree ; and it is three-nerved, the nerves va-

nishing towards the top. When first un-

folded, it is of a flame-colour ; but after it has

been for some time exposed to the air, and
grows dry, it changes to a deep green on
the upper surface, and to a lighter on the-

lower. The flowers are small and white,

and grow in large bunches at the extremity

of. the branches: they have an. agreeable

smell, something like that of the lily of the

valley. Tire fruit is > shaped like an acorn,

but is not so large. 9- The cassia, or base

cinnamon, has lanceolated leaves, triple-

nerved. 10, The persea, avocado-pear tree,

or alligator pear, rises to a considerable

height, with a straight trunk, of which the

bark and wood are oi a greyish colour. The
leaves are long, oval, pointed, of a substance

like leather, and of a beautiful green colour.

The flowers are produced in large knots or

clusters at the extremities of the branches,

and consist each of six petals disposed in 'the -

form of a star, and of a dirty-white or yellow

colour, with an agreeable odour, which dif-

fuses itself to a considerable distance. It is a
native oUtlie West Indies. The' persea .be?
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r’.ns to bear two years and a half, or at most
three years, alter being planted; and like
most ot the trees in warm climates, bears
twice a year.

LaVv

.

Laws of England are divided into
lex non scripta, or the common law; and lex
script a, or statute law.

'1 lie lex non scripta is not so called from
Us being conveyed down from former ages
by word ot mouth, but because the original
authority ot these laws is not set down in writ-
ing, and they receive their force by long
usage, and by their universal reception
throughout the kingdom; and it is curious to
observe, that these rude maxims of our an-
cestors, oi which no person knows clearly the
origin, exceed in clearness, brevity, and au-
thority, all that the united wisdom of the
most enlightened men have produced in later
ages.

The common law is divided into:

1st. General custom, which is the universal
rule of the whole kingdom, and is the law by
which proceedings and determinations in the
courts ot justice are ordinarily directed.
This tor the most part settles the course of in-

heritance, the manner and form of acquiring
and transferring property, the solemnities and
obligations ot contracts, the rules of expound-
ing wills, deeds, and acts of parliament

; the
remedies of civil injuries, the different kinds
of ©lienees with the punishments allotted to
each

; the institution of four superior courts
ot record

; and many other particulars which
dill use themselves as extensively as the dis-

tribution of common justice requires, all of
which are not enacted by any particular sta-

tutes (though they are acknowledged by all)

but depend entirely upon the common law.
2dly. Particular customs which concern

the inhabitants of some particular district.

3dly. The third branch are those laws
which are adopted by certain courts and ju-
risdictions, as the civil and canon laws.

The civil law is understood to signify the
civil law ol the Roman empire. The canon
law is a body of Roman ecclesiastical law re-
lating to matters over which the church ex-
ercises a jurisdiction. The civil law is used
in four courts under certain restrictions, viz.

the archbishops’ and bishops’ courts, usually
styled curiae christianitatis

; the courts mar-
tial, the courts of admiralty, and the courts
of the two universities.

The second division of the laws of England
are the statutes made by the king, lords, and
commons, assembled in parliament. The
oldest statute extant is the celebrated Magna
Charta, 9 lien. 3 ; though, doubtless, the re-
cords of many antecedent to that have been
lost, and the maxims received as common
law.

Statutes are general or special, public or
private: general or public acts are those
which concern the whole nation

;
of these the

judges are obliged to take notice, though
they should not be formally pleaded by the
party who claims an advantage under them.
Special or private acts are such as operate on
private persons and concerns, which must be
formally set forth by the party, or the judges
are not obliged to notice them.

Statutes are either declaratory of the com-
mon law, where it is become disreputable, or
fallen into disuse

; or remedial, when made to
supply the defects, or abridge the superilui-
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lies of the common law. These latter are
subdivided into en!?>%ing and restraining star

tutes, by enlarging the common law where it

was too circumscribed, and restraining it

where it was too luxuriant,

There is besides those grounds of the laws
of England, a court of equity to moderate and
explain them. (See Equity.) The courts of
equity are, however, only had recourse to in

matters of property
;

for our constitution
will not permit, that in criminal cases anv
judge should have the power of construing
the law otherwise than according to the let-

ter.
r

l his caution, while it protects the public
liberty, can never oppress the individual.
A man cannot suffer more punishment than
the law directs, but he may sutler less. The
laws cannot be strained to inflict a penalty
beyond what the letter warrants, but in cases
where the letter induces any apparent hard-
ship, the crown has power to pardon.

In treating of the laws, the best mode, and
which has been adopted by sir William Black-
stone in his excellent Commentaries, after

the example of Wood in his Institutes, is to
divide them, 1st, into the rights of persons,
or the rights as to personal security, personal
liberty, and private property. 2nd, The
rights ot things, or the rights which a man
may acquire in and to such external things
as are unconnected with his person. 3rd.
Private wrongs, or such as are the infringe-
ment of the private rights of individuals: and
4th. public wrongs, or such as are a violation
the public rights, and affect the whole com-
munity.

It is of course unnecessary, and perhaps in
a work of this nature irrelevant, to recommend
the study ot the law; it is sufficient to add
the words of the great judge Blackstoue on
this subject. “ It is incumbent (savs he)
upon every man to be acquainted with the
laws, lest he incur the censure as well as the
inconvenience of living in society without
knowing the obligations it lays him under.’’

LAVENI A, a genus of the class and order
syngenesia polygamia aequalis. The calyx is

nearly regular; style bifid; dowp three-awn-
ed ; recept. naked. There are two species,
herbs of the East and West Indies.

LAWSON I A, Egyptian privet, a genus of
the monogynia order, in the octandria class

of plants, and in the natural method ranking
with those of which the order is doubtful.
The calyx is quadriiid

; the petals four; the
stamina four, in pairs

; the capsule isquadiilo-
cular and polyspermous. There are four
species, all natives of India. Some authors
take the inennis to be the plant termed by
the Arabians henna or alhenna, the pulveris-
ed leaves of which are much used by the
Eastern nations for dyeing their nails yellow

;

but others, Dr. Hasselquist in particular, at-

tribute that effect to the leaves of the other
species ofEgyptian privet which bears prickly
branches, ft is probable that neither set of
writers are mistaken, and that the shrub in

question is a variety only of the thorny law-
soma, rendered mild by culture.

LAY-BROTHERS, among the Roman-
ists, those pious, but illiterate persons, who
devote themselves, in some convent, to the
service of the religious. They wear a dif-

ferent habit from that of the religious, but
never enter into the choir, nor are present at

the chapters; nor do they make any other
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vow, except of constancy and obedience. Is*

nunneries there are also lay-sisters.

Lay-man, among painters, a small statue
either ot wax or wood, whose joints are so
formed, that it may be put into any attitude
or posture. Its principal use is for ’adjusting
the drapery in clothing of figures.

LAY ERS, in gardening, are tender shoots
or twigs of trees, laid or buried in the ground,
till, having struck root, they are separated
from the parent tr< o, and become distinct

plants. The propagating trees by layers is

done in the following manner : the branches
of the trees are to be slit a little way, and laid
under the mould for about half a foot: the
ground should be first made very light, and
after -they are laid they should be’ gently wa-
tered. It they will not remain easily in the
position they are put in, they must bepegged
down with wooden hooks: the best season for
doing this is, for evergreens, toward the end
of August, and for other trees in the begin-
ning of Feb. If they are found to have taken
root, they are to be cut off from the main
plant the succeeding winter, and planted out.
If the branch is too high from the ground, a
tub of earth is to be raised to a proper height
for it. Some pare off the rind, and others
twist the branch before they lay it: but this is

not necessary. The end of the layer should
be about a foot out of the ground

; and the
branch may be either tied tight round with a
wire, or cut upwards from a joint, or cut
round for an inch or two at the place, and it

is a good method to pierce several holes
through it with an awl above the part tied
with the wire.

LAZAR-HOUSE, or Lazaretto, a
public building, in the nature of an hospital,
to receive the poor and those afflicted with
contagious distempers : in some places laza-
rettos are appointed for the performance of
quarantine

;
in which case, those are obliged

to he confined in them who are suspected to
have come from places infected with the
plague. This is usually a large building, at
some distance from a city, whose apartments
stand detached from each other, where ves-
sels are unladen, and the crew shut up for
about 40 days, more or less, according to the
time and place of their departure. The laza-
retto of Milan is esteemed one of the finest
hospitals in Italy.

LAZULI! E. This stone, which is found
chiefly in the northern parts of Asia, was long
known to mineralogists by the name of lapis
lazuli.

Lazulite is always amorphous. Its texture
is earthy. Its fracture uneven. Lustre 0.
Opaque, or nearly so. Hardness 8 to 9. Spe-
cific gravity 2.76 to 2.945. Colour blue

; of-
ten spotted white from specks of quartz, and
yellow from particles of pyrites.

It retains its colour at 100° Wedgewood;
in a higher heat it inlumesces, and melts into
a yellowish-black mass. With acids it effer-
vesces a little, and if previously calcined,
forms witli them a jelly.

Margraff published an analysis of lazulite
m the Berlin Memoirs for 1758. His ana-
lysis has since been confirmed by Klaproth,
who found a specimen of it to contain

46.0 silica

14.5 alumina
28.0 carbonat of lime
6.5 sulphat of lime
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3.0 oxide of iron

2.0 water

100.0

Prom the experiments of Morveau, it ap-

pears that the colouring matter of lazulite is

sulphuret of iron.

LEAD, one of the perfect metals, appears
to have been very early known. It is men-
tioned several times by Moses. The antients

seem to have considered it as nearly related

to tin. It is of a blneish-white colour; and
when newly melted is very bright, but it

soon becomes tarnished by exposure to the
air. It lias scarcely any taste, but emits on
friction a peculiar smell. It. stains paper or-

the lingers of a blueish colour. When taken
internally, it acts as a poison. Its hardness
is 5^; its specific gravity is 1 1 .33^3. Its

specilic gravity is not increased by hammer-
ing, neither does it become harder, as is the

case with other metals
; a proof that the hard-

ness which metals assume under the hammer
is in consequence of an increase of density.

It is very malleable, and may be reduced to

very thin plates by the hammer
;

it may be
also drawn out into wire, but its ductility is

not great. Its tenacity is such, that a lead

wire only T*_ inch diameter is capable of

supporting 18 pounds without breaking It

melts, according to sir Isaac Newton, when
heated to the temperature of 540° Fahren-
heit : but Morveau makes its fusing point as

high as 594°. When a very strong heat is ap-
plied, the metal boils and evaporates, if it is

cooled slowly, it crystallizes. The abbf .

Mongez obtained it in quadrangular pyra-
mids, lying on one of their sides. Each py-
ramid was composed apparently of three
layers. Pajot obtained it in the form oi a
polyhedron with 32 sides, formed by the con-
course of six quadrangular pyramids.
When exposed to the air, it soon loses its

lustre, and acquires first a dirty-grey colour,

and at last its surface becomes almost white.

This is owing to its gradual combination with
oxygen, and conversion into an oxide; but
this conversion is exceedingly slow

;
the ex-

ternal crust of oxide, which forms first, pre-

serving the rest of the metal for a long time
from the action of the air.

Water has no direct action upon lead ; but
it facilitates the action of the external air.

For when lead is exposed to the air, and kept
constantly wet, it is oxidated much more ra-

pidly than it otherwise would be. Hence the
reason of the white crust which appears upon
the sides of leaden vessels containing water,
just at the place where the upper surface of
the water usually terminates.

No less than four different combinations
of lead with oxygen are at present known,
though some of them have not been examin-
ed with much attention.

1.

'The protoxide, or first oxide of lead,

may be obtained by dissolving lead in nitric

acid, and boiling the crystals which that solu-

tion yields by concentration along with
pieces of metallic lead. The consequence is

the formation of scaly crystals of a yellow co-
lour, brilliant, and very soluble 'in water.

These crystals are composed of the protoxide
of lead combined with nitric acid. The pro-

toxide may be precipitated by means of po-
tass. Its properties have not hitherto been
examined. It contains but a small propor-
tion of oxygen.

C. The deutoxide of lead may be formed
by dissolving the metal in nitric acid, and
pouring potass into the solution. A yellow-
coloured powder is obtained, which is the
deutoxide of lead. This oxide is composed
of 91 parts of lead, and 9 of oxygen. When
lead is kept melted in an open vessel, its sur-

face is soon covered with a grey-coloured
pellicle. Whtfn this pellicle is removed,
another succeeds it

; and by continuing the
heat, the whole of the lead may soon be con-
verted into this substance. If these pellicles

are heated and agitate ! for a short time in an
open vessel, they assume the form of a green-
ish-grey powder. Mr. Proust has shewn that

this powder is a mixture of deutoxide, and a

poriicn of lead in the metallic state. It owes,
its green colour to the blue and yellow pow-
ders which are mixed in it. It we continue
to expose this powder to heat ior some time
longer in an open vessel, it absorbs more
oxygen, assumes a yellow colour, and is then
known in commerce by the name of massi-
cot. The reason of this change is obvious.
The metallic portion of the powder gradually
absorbs oxygen, and the whole of course is

converted into deutoxide.
When thin plates of lead are exposed to

the vapour of warm vinegar, they are gradu-
ally corroded, and converted into a heavy
white powder, used as a paint, and called!
wlnte lead. T his powder used formerly to i

be considered as a peculiar oxide of lead ;

!

but it is now known that it is a compound of
the deutoxide and carbonic acid.

3. If massicot ground to a fine powder is

put into a furnace, and constantly stirred
j

while the flame of the burning coals plays 1

against its surface, it is in about 48 hours
converted into a beautiful red powder, known
by the name of minium, or red lead. This
powder, which is likewise used as a paint,
and for various other purposes, is the tritoxide
or red oxide of lead.

4. If nitric acid, of the specific gravity
1 .260, is poured upon the red-coloured oxid'e

of lead, 185 parts of the oxide are dissolved;
but 15 parts remain in the state of a black, or
rather deep-brown, powder. This is the per-
oxide, or brown oxide of lead, lirsl discover-
ed by Scheele. The best method of prepar-
ing it is the following, which was pointed out
by Proust, and afterwards still farther im-
proved by Vauquelin. Put a quantity of red
oxide of lead into a vessel partly filled with
water, and make oxymuriatic acid gas pass
into it. The oxide becomes deeper and
deeper coloured, and is at last dissolved.
Pour potass into the solution, and the brown

j

oxide of lead precipitates. By this process
68 parts of brown oxide may be obtained for
every 100 of red oxide employed. This
oxide is composed of about 79 parts of lead
and 21 of oxygen. It is of a brilliant flea-

brown colour. When heated it emits oxygen
gas, becomes yellow, and melts into a 'kind
of glass. When rubbed along with sulphur in

a mortar, it sets the sulphur on fire, and
causes it to bum with a brilliant flame. When
heated on. burning coals the lead is reduced.
All the oxides of lead are very easily con-
verted into glass; and in that state they oxi-
dize and combine with almost all the other
metals except gold, platinum, and silver.

,

This property renders lead exceedingly use-

1

ful in separating gold and silver from the
j

baser metals with vvhic^ they happen to be
|

contaminated. The geld or silver to be pu-
rified is melted along with lead, and kept for

some time in that state in a flht cup, called a
cupel, made of burnt bones, or Uie ashes of

wood. The lead is gradually vitrified, and
sinks into the cupel, carrying along with it:

all the metals which wer’e mixed with the
silver and gold, and leaving these metals on
the cupel in a state of purity. This process
is called cupellation. The lead employed is-

afterwards extracted from (he cupels, 'and is

known in commerce by the name of litharge.

It is a half-vitrilied substance, of a high red
colour, and composed of scales, ft is merely
an oxide of lead more or less contaminated
with the oxides of other metals. But the
best litharge is made by oxidizing lead di-

rectly, and then increasing the heat till the

oxicle is fused. The more violent the fusing

heat, tiie whiter is the litharge.

Lead has not yet been combined with car-

bon, nor hydrogen; but it combines readily

with sulphur and phosphorus,
1. Sulphuret of lead may be formed either

by stratifying its two component parts, and
melting them in a crucible, or by dropping
sulphur at intervals on melted lead. The
sulphuret of lead is brittle, brilliant, of a deep
blue-grey colour, and much less fusible than
lead. These two substances are often found
naturally combined ; the compound is then
called galena, and is usually crystallized in

cubes. Sulphuret of lead is composed, ac-

cording to the experiment of Wenzel, of

86.8 parts of lead and 13.2 of sulphur.
2. Phosphuret of lead may be formed by

mixing together equal parts of filings of lead
and phosphoric glass, and then fusing them
in a crucible. It may be cut w ith a knife,

but separates into plates when hammered. It

is of a silver-white colour with a shade of
blue, but it soon tarnishes when exposed to
the air. This phosphuret may also be form-
ed by dropping phosphorus into melt; d lead.

It is composed of about 12 parts of phospho-
rus, and 88 oflead.

Lead does not combine with azotic gas.

Muriatic acid gradually corrodes it, and con-
verts it into a white-coloured oxide.

Lead is capable of combining with most of
the metals. *

1 . Lead may be easily alloyed with gold
by fusion. The colour of the gold is injured,

and its ductility diminished. This alloy is of
no use; but it is often formed in order to pu-
rify gold by cupellation.

2. Platinum and lead unite in a strong
heat : the alloy is brittle, of a purplish colour,
and soon changes on exposure to the air.

Many experiments have been made with this

alloy, in order, if possible, to purify platinum
from other metals by cupellation, as is done
successfully with silver and gold : but scarcely
any of the experiments have succeeded

;
be-

cause platinum requires a much more violent
heat to keep it in fusion than can be easily

given.

3. Silver is often alloyed with lead in order
to purify it by cupellation. This alloy is

very fusible, much sotter than silver, and has
much less tenacity, elasticity, and sonorous-
ness ; its colour is nearly that of lead, and its

specific gravity greater than the mean density
of the metals alloyed.

4. Mercury amalgamates readily with lead
in any proportion, either by triturating it with
lead lilmgs, or by pouring it upon melted
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lead. The amalgam is white and brilliant,

|

and when the quantity of lead is sufficient,
|

assumes a Solid form. It is capable of crvs-
j

tailizing. Tue crystals are composed of one
j

part of lead and one and a half ol mercury.
i

5. Copper and iead may be easily com-
|

bined by fusion. When the lead exceeds, !

the alios -

is of a grey colour, and ductile

while cold, but brittle when hot. It is em-
ployed sometimes for the purpose of making
printer’s types for very large cnaracters.

6. It was former! v supposed that lead does

not combine with iron; but the experiments

of Guyton Movveau have proved, that when
the two metals are melted together, two dis-

tinct alloys are formed. .At the bottom is

found a button of lead containing a little iron

;

above is the iron combined with a small por-

tion of lead.

7. Lead and tin may be combined in any

proportion by fusion. This alloy is harder,

and possesses much more tenacity, than tin.

Muschenbroeck informs us that these quali-

ties are a maximum when the alloy is com-
posed of three parts of tin and one of lead.

What is called in this country ley pewter is

often scarcely any thing else than this alloy.

Tin foil too almost always is a compound of

tin and lead. This alloy, in the proportion

of two parts of lead and one of tin, is more
soluble than either of the metals separately.

It is accordingly used by plumbers as a

solder.

The affinities of lead and of its oxides are

as follow

:

Lead. Oxide of Lead.

Gold, Sulphuric acid.

Silver, Sac lactic.

Copper, Oxalic,

Mercury, Arsenic,

Bismuth, Tartaric,

Tin, Muriatic,

Antimony,
Platinum,

Phosphoric,

Sulphurous,

Arsenic, Suberic,

Zinc, Nitric,

Nickel, Fluoric,

Iron, Citric,

Sulphur. Lactic,

Acetic,

Boracic,

Prussic,

Carbonic.

Lead, ores of. Ores of lead occur in great

abundance in almost every part of the world.

They are generally in veins
;
sometimes in

siliceous rocks, sometimes in calcareous

rocks.

The following table exhibits a view of the

different states in which this mineral lias

hitherto been observed.

I. Sulphurets.
1. Galena,

2. Blue lead ore,

3. Black ore of lead.

II. Oxides.
1. Earthy ore of lead,

2. Arseniated protox-

ide.

3. Arseniated perox-

ide.

III. Salts.
1. Carbonat,
2. Muriocarbonat,
3. Sulphat,

4. Phosphat,

5. Molybdat,
6. Arseniat?

7. Arseniophosphat?

8. Chromat.

Of these the first species is by far the most
common. From it indeed almost the whole

of the lead of commerce is extracted.

LEAF. See Botany.
.Leaf-gold. See Aurum, Gold, Gild- i

IMG, &C.
Leaf. See Architecture. *

Leaf, in clocks, and watches, an appel-

lation given to the notches ot their pinions.

See Clockwork.
LEAGUE i

a measure of length, contain-

ing more or less geometrical paces, accord-

i u
g
'to the diherent usages and customs ol

countries. A league at sea, where it is

chiefly used by us, being a land-measure

mostly peculiar to the French and Germans,
contains three thousand geometrical paces,

or three English miles. The French league

sometimes contains the same measure, and
in some parts of France it consists of three

thousand five hundred paces: the mean or

common league consists of two thousand four

hundred paces, and the -little league of two
thousand. The Spanish leagues are larger

than the French, seventeen Spanish leagues

making a degree, or twenty French leagues,

or sixty-nine and a half English statute

miles.
r

idie Dutch and German leagues

contain each four -geographical miles. The
Persian leagues are pretty near of the same
extent with the Spanish; that is, they are

ecpial to four Italian miles, which is pretty

near to what Herodotus calls the length ol

the Persian parasang, which contained thirty

stadia, eight of which, according to Strabo,

make a mile.

LEAK, among seamen, is a hole in the

ship through which the water comes in. To
spring a leak is said of a ship that begins to

leak; to stop a leak, is to till it with a plug

wrapt in oakum and well tarred ; or put-

ting in a tarpaulin clout, to keep the water

out ;
or nailing a piece of sheet-lead upon

the place.

LEAKAGE, the state of a vessel that

leaks, or lets water, or other liquid, ooze in

or out. See the preceding article. Leak-
age, in commerce, is an allowance of 12

per cent, in the customs, allowed to import-

ers of wines for the waste and damage it is

supposed to have received in the passage;

an allowance of two barrels in twenty-two is

also made to the brewers of ale and beer, by
the excise-office.

LEAP, in music. This word is properly

applicable to any disjunct degree, but is

generally used to signify a distance consisting

of several intermediate intervals.

Leap-year. See Bissextile.
LEASE, a conveyance of lands, generally

in consideration of rent or other annual re-

compence made for life, for years, or at will,

but always for a shorter term than the lessor

has in the premises, otherwise it partakes

more of the nature of an assignment.

By the common law, all persons seized of

an estate might grant leases for any period

less than their interest lasted; but statutes

have been since made, some to enlarge and
some to restrict it. They are divided into

enabling and restricting statutes ; by the en-

abling stat. 32 Henry VIII. c. 28. a tenant in

tail may make leases- to ensure for twenty-

one years or three lives to bind his issue in

tail, but not those in remainder or reversion.

Husbands seized in right of their wives may
make leases for the same period, provided

the wife join in it. All persons seized of an

estate of fee-simple in right of their churches,

except parsons or vicars, may bind their suc-

cessors under certain restrictions. 1. The
lease must be by indenture

; 2. It must
begin from the day of making; 3. All old
leases must be surrendered or be within a
v ear of expiring; 4. It must be for three
lives or twenty-one years, not both

; 5. ft

may be tor a shorter term, but must not ex-
ceed twenty-one years; 6. It must be of
lands and tenements most commonly let for
twenty years past; 7. 'I he most usual rent
for that time must be reserved

; 8. Such
leases cannot be made without impeachment
of waste. It was also specified that the lease

must be of corporeal hereditaments, that the
lessor might resort to them to distrain; but
by stat. 5 Geo. III. c. 17, a lease of tithes or
other incorporeal hereditaments may be
granted, and the successor shall have his

remedy by an action of debt.

From the disabling statutes, we find that
all colleges, cathedrals, and other ecclesi-

astical or eleemosynary corporations, and all

parsons and vicars, are* restrained from mak-
ing leases unless under the following regu-
lations : 1. They nmst not exceed 3 lives or

21 years: 2. 'i he accustomed rent must at

least be reserved thereon: 3. Houses in

corporations or maiket-towns may be let for

40 years, provided they are not the mansion-
houses of the lessors, or have not more than
10 acres of ground belonging to them; and
provided the lessee agrees to keep them in

repair, and they may be aliened in tee-simple
for lands of equal value in recompencef 4.

If there is an old lease which has more than

3 years to urn, no new lease shall be made:
5. No lease shall he made without impeach-
ment of waste: 0. All bonds and covenants
tending to frustrate the provisions of the sta-

tutes of 13 and 18 Liiz. shall be void.

Two observations seem to present them-
selves concerning these statutes: 1. That
they do not enable any persons to make such
leases as they are by common law restrained

from making; therefore, a parson or vicar,

though lie is restrained from making longer
leases than for 21 years or 3 lives, even with
the consent of the patron or ordinary, yet is

not enabled to make any lease at all,' to’ bind
his successor without such consent. 2.

Though leases contrary to these acts are void,

v et they are good against the lessor during
his life, if he is a sole corporation

; and il it is

an aggregate corporation, as long as the head
lives : for the act was intended for the benefit

of the successor alone, and it is a maxim of
law that no man shall take advantage of his

own wrong. With regard to college leases,

one-third of the old rent must be reserved in

wheat or malt, reserving a quarter of wheat
for every try. 8 d. and a quarter of malt for

every 5s. ;
or the' lessees must pay for the

same, at the price of the market nearest the
respective colleges on the market-day be-
fore the rent is due.

There are further restraining statutes which
direct that if any beneliced clergyman is ab-
sent from his benefice above 80 'days in the
year, all leases and agreements made by him
of the profits of his cure shall be void, except
in the case of licensed pluralists

; who are al-

lowed to demise the living to the curate, if lie

is not absent more than 40 days in the vear.
See 13 Eliz. c. 20. 14 Lliz. c.’j 1. ISEliz. c,

11, and 43 Eliz. c. 9-

All leases except such as do not exceed



3 year® from Hie tnakiug, whereupon the re-

served rent must be at least two-thirds of Hie
improved value, must be in writing, though
no particular term of words is necessary to

constitute a good lease.

They must be made to natural-born sub-

jects of this realm, or such as have been natu-
ralized, or to denizens, for all leases made to

aliens shall be void; and there is even a sta-

tute in force, 3'2 Hen. c. 16, which
imposes a penalty of 5/. on the lessor and
lessee. It lias however been held that an
alien merchant may take a house for his own
residence, but it shall not go to his executors

;

the reasons for these laws are evidently to

prevent foreigners getting too firm a footing

in the kingdom.
Lease and release is a conveyance which

since the stat. 27 Hen. \ 111. c. 10, common-
ly called the statute of uses, lias, taken place

of the deed of feoffment, as it supplies the

need of livery and seisin. It is made thus:

A lease or bargain and sale for ©ne year,

from the tenant to the lessee, is first prepared,
whereby the lessee becomes actually pos-
sessed of the lands, then by the above-men-
tioned statute the lessee is enabled to take a
grant of the lands intended to be conveyed to

him and his heirs for ever; accordingly a

release is made, reciting the lease and "de-

claring the uses. In the lease, a pepper-
corn is a good consideration to make the
lessee capable of receiving a release. This
mode of conveyance is become so usual, that

it merits peculiar attention. See this mat-
ter very ably discussed by the annotator of

the latter part of Coke’s Commentaries, p.

571, No. 1.

LEASES, value of. The purchaser of a

lease may be considered as the purchaser of

an annuity equal to the rack-rent of the

estate; and the same principles, from which
are deduced the present value of annuities

to continue during any given term, will ap-
ply to the value of leases. The sum paid

down for the grant of a lease is so much
money paid in advance for the annual rents,

as they may become due
;

or, it may be con-
sidered as a sum which put out to interest,

will enable the lessor to repay himself the

rack-rent of the estate, or the yearly value

of his interest therein, during the given

term ; therefore no more money should be
demanded by the lessor, for the grant of the

lease, than will enable him to do this at a

given rate of interest*. In order to find what
this sum should be it would be necessary to

ascertain separately the present value of each
annual rent, or the sum which, put out to

interest at the given rate, will enable the land-

lord to repay himself the several yearly rents

as they become due. Thus, if a person has

100/. due to him a twelvemonth hence, and
he wishes to have the value of the same ad-

vanced immediately, the sum that ought to

be given as an equivalent thereto, allowing

5 per cent, interest, is 95/. 4s. 9%d . ; for this

is the sum which, put out to interest at the

rate of 5 per cent., will, at the end of the

year, amount to 100/. So also, if a person

has 100/. due to him at the end of two years,

and he wishes to have the value advanced
immediately, tire sum that ought to be given

as an equivalent thereto, is 90/. 1 4s. fd. for

this is the sum which put out at the same
rate of interest, will, at the end of two years

amount to 100:. In the same maimer, if a
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person lu.s 100/. due to h’m, al the end of
three years, and he wishes to have the value
of the same immediately, the sum that ought
to be given as an equivalent thereto, is 86/.

7s. 8 d. for this is the sum which put out at

the same rate of interest, will, at the end ot

three years, amount to 100/. And if these
three values are added together, they amount
to 272/. 6v. 6;', which is the sum Unit ought
to be paid down for the lease of an estate for
three years, of the annual rent of 100/. Had
the rate of interest been 6 per cent, or anv
higher rate, the answer would have come out
less than the value above given; or, had it

been 4 per cent, or any lower rate, the an-
swer would have come out more than such
value; whence it is obvious, that, in pur-
chases of this kind, we ought previously to

determine the rate of interest at which" we
are disposed to lay out our money. The
value of leases at 5 per cent, compound in-

terest, may be found from table 2, article

Annuities
; but as most persons in purchas-

ing leases expect to make somewhat more
than 5 per cent, interest of their money, the
following table is more applicable to this

purpose.

TABLE,
Shewing the Number of Years Purchase that

ought to be given for a Lease, for any Num-
ber of Years not exceeding 100, at 6, 7, and
8 per Cent. Interest.

5;

Years 6 per Cent. 7 per Cent. 8 per Cent.

1 .9433 .9345 .9259
2 1.8333 1.8080 1.7832

1

S 2.6730 2.6243 2 5770
4 3.4651 3.3872 3.3121
5 4.2123 4.1001 8.9927
6 4.9173 4.7665 4.6228
7 5.5823 5.3892 5.2063
8 6.2097 5.9712 5,7466
9 6.8016. 6 5152 6.2468
10 7.3600 7.0235 6.7 100
11 7.8868 7.4986 7.1389
12 8.3838 7.9426 7.5360
13 8.8526 8.3576 7.9037
14 9.2949 8.7454 8.2442
15 9.7122 9.1079 8.5594
16 10.1058 9.4466 8.8513
17 10.4772 9.7632 9.1216
18 10.8276 10.0590 9.3718
19 11.1581 10.3355 9.6035
20 11.4699 10.5940 9.3181
21 11.764Q 10.8355 10.0168
22 12.0415 11.0612 10.2007
23 12.3033 11.2721 10.3710
24 12.5503 11.4693 10.5287
25 12.7833 11.6535 10.6747
26 13.0031 11.8257 10 8099
27 13.2105 11.9867 10.9351
28 13.4061 12.1371 11.0510
29 13.5907 12.2776 11.1534
30 13.7648 12.4090 11.2577
31 13.9290 12.5318 11.3497
82 14.0840 12 6465 1 1.4S49
S3 14.2.302 12.7537 11.5138
34 14.3681 12.8540 1 1.5869
35 14.4982 12.9476 11.6545
36 14.6209 13 0352 11.7171
37 14.7367 13.1170 11.7751
33 14.8460 13.1934 11.8288
39 14.9490 18.2649 11.8785
40 15.0462 13.3317 11 9246
41 15.1380 13.3941 11.9672
42 15.2245 13.4524 12.0066
43 15.3061 13.5069 12.0432
44 15.3831 13.5579 12.0770
45 15.4558 13 6055 12.1084
46 15.5243 13.6500

Ii

12.1374

TABLE (continual).

Year? 6 per Cent. 7 per Cent. 8 per Cent.

47 15.5890 18.6916
r

12.1 <>42
48 1 5.6500 13 7304 12.1891
49 15 7075 13 7667 12.2121
50 15.7618 13.8007 12.2334.
51 15 8130 13.8324 12.2.532
52 15.8613 13.8621 12,2715
53 15.9069 13.8898 12.2884
54 15.9499 13.9157 12.3041
55 15.9905 13,9399 12.3186
56 16.0288 IS 9625 12.3320
57 16.0649 13.9837 12,3 l i t

58 16.0989 14.0034 12.3550
59 16.1311 14.0219 12 3669
60 16.1614 14.0391 12.376.5

61 16.1900 14.0553 12.3856
62 16.2170 14.0703 12.3941
63 16.2424 14 0844 12.4020
64 16.2664 14.0976 12.4092
65 16.2891 14.1099 12.4159
66 16.3104 14.1214 12 4222
67 16 3306 14.1321 12.4279
68 16.3496 14.1422 12.4333
69 16.3676 14.1516 12.4332
70 16.3845 14.1603 12.4428
71 16.4005 14.1685 12.4470
72 16.4155 14.1762 12.4509
73 16.4297 14.1834 12.4546
74 16.4431 14.1901 12.4579
75 16.4558 14.1963 12.4610
76 16.4677 14.2022 12.4639
77 16.4790 14.2076 12.4666
78 16.4896 14.2127 12.4691
79 16.4996 14.2175 12.4713
80 16.5091 14 2220 12.4735
81 16.5180 14.2261 12.4754
82 16.5264 14.2300 12.4772
83 16.5343 14.2337 12.4789
84 16.5418 14.2371 12.4805
85 16.5489 14.2402 12.48 1
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86 16.5556 14.2432 12.4833
87 16.5618 14.2460 12.4845
88 16.5678 14.2486 12.4856
89 16.5734 14.2510 12.4867
90 16.5787 14.2533 12.4877
91 ‘16.5836 14.2554 12.4886
92 16.5883 14.2574 12.4894
93 16.5928 14.2592 12.4902
94 16.5969 14.2610 12.4909
95 16.6009 14.2626 12.4916
96 16.60-16. 14 2641 12.4922
97 1C.6081 14.2655 12.4928
98 16.6114 14 2668 12.4933
99 16.6145 14.2680 12.4938
100 16.6175 14.2692 12.4943

In order to find the value of a lease, it is

first necessary to ascertain the true rack-
rent of the estate, or the annual value that it

may be justly estimated to be worth ; other-
wise it will be impossible to determine, with
any degree of accuracy, the real sum which
ought to be given for the purchase of the
same. On this point difficulties will some-
times arise ; for, the value of an estate de-
pending very often on some real or supposed
advantages, or on some local or personal
recommendations, will, in many instances,

occasion a difference of opinion
;
and in most

cases, be a matter of some uncertainty.
However, when al! these circumstances have
been taken into consideration, some annual
rent equivalent thereto must he assumed, and
when this is settled the value of the lease
will be easily found

;
thus, if an estate is

worth 150/. yearly rent, the value of a lease
thereof for sixty-nine years, allowing the pur-
chaser 6 percent interest for his money.' is

16,3676 (the number in the table) multiplied
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by 150, ov 2455/. 2.?. 9r/. In many instances,

the rent of tiie estate intended to be leased

is charged vv.t’n some annual expence, such
as a reserved or quit rent, the payment of

an annuity, taxes, and the like : in such cases

the number of years purchase found in the

table ought to be multiplied by the difference

only between such annual ex pence and the

whole estimated rent of the estate; tint ; if a

person possesses an unexpired term of sixty

years in a lease, for which he pays 100/. per

annum rent, but which is now worth 150/.

per annum, the gross sum which he ought to

receive for the grant of such lease, will be

equal to the present value of 50'. per annum,
for the given term; or 1 6, 1 6 1 4 (the number
in the table corresponding with 60 years, at

6 per cent.) multiplied by 50, which gives

80 8/. Is. Ad.

In order to find the annual rent corre-

sponding to any given sum paid for a lease,

divide the sum paid by the number of years

purchase that are found against the given

term in the table, and the quotient will be

the annual rent required. Example : A
person has given 1000/. for the lease of an
estate for 16 years, what annual rent is equi-

valent thereto in order to allow the pur-

chaser 7 per cent, interest for his money? In

the table against 16 years, and under 7 per

cent, we shall find the number of years pur-

chase to be 9-4466 : therefore 1000 divided

by 9 4466 gives 105/. 17s. for, the annual

rent required.

The values in the table are calculated on

the supposition that the payments of the se-

veral rents of the estate are made yearly ; if

however the payments are made half-yearly

or quarterly, and the purchaser can put out

his money at the same rate, so as to receive

his interest half-yearly or quarterly, which

may commonly be done; the values will, in

such cases, be somewhat more than those

given in the table. The difference, however,

is not very great, but if the exact value is

required, it may in many cases be 'obtained

by attending to the following remarks, viz.

that “ the value of a lease, the rent of which

is payable bail-yearly, is equal to half the

value of the same lease payable yearly, cal-

culated at half ihe given rate of interest, qnd

to continue double the number of years; and

that the value of a lease the rent of which is

payable quarterly, is equal to one quarter the

value of the same lease payable yearly, cal-

culated at a quarter of the given rate of in-

terest, and to continue four times the num-
ber of years.”

It frequently happens that a long lease is

not to be entered on or enjoyed till after the

expiration of a short lease, or till the end of

a 'riven number of years ; in such cases, de-

duct the value of the short lease, or the value

set against the given number of years in the

table, from the value of the longer lease, and

the difference will give the true present value

of the longer lease. Example: What sum
ou^ht to be given for the remainder of the

lease of an estate for 56 years, after the next

seven years, allowing the purchaser 6 per

tt>nt. interest for his money, the clear rent

being reckoned at 70/. per annum? In the

table against 56 years, and under 6 per cent,

we find 16.0288, and in the same column

against 7 years we find 5.5823 ; the latter

value subtracted from the former leaves

•v

10.4465, which multiplied by 70 gives

731.255 or 731 /. 5 .?. \d. for the sum required.

Leases are frequently granted during a

life, or for a specified term of years subject

to termination, if a given life or lives should

fail or become extinct within such term;
sometimes they depend on the longest of

two or three lives, with liberty on the failure

of one or more of the lives to nominate others

on payment of a fine. The values of such

leases are given in a very useful collection of

tables for the purchasing and renewing of

leases by F. Baily ,
and may in most cases be

found from the tables inserted under the
article I. iff. Annuities.
LEATHER. See Cutis, andTANNiNG.
LEAVEN. See Fermentation.
LECHtEA, a genus of the triandria tri-

gynia class and order. T he calyx is three-

leaved: petals, three-linear; capsules, three-

celled, three-valved, seeds solitary. There
are three species, herbaceous plants of Ame-
rica and China.

LECYTIIlS, a genus of the polyandria
monogynia class and order. The calyx is

six-leaved
; corolla, six-petalled

; nectarine,

Ungulate, staminiferous
;

pevic. circumcised,

many-seeded. There are six species, trees

or shrubs of Guiana.
LEDGER, the principal book wherein

merchants enter their accounts. See Book-
keeping.
LEDGES, in a ship, are small pieces of

timber lying athwart from the waste-trees to

the roof-trees : they serve to bear up the

gratings or nettings over the half-deck. See
Ship-building.

LEDUM, marsh cistus, or wild rosemary;
a genus of the monogynia order, in the de-

candria class of plants; and in the natural

method ranking under the 18 th order. In-

comes. The calyx is quinquefid
;

the co-

rolla plain and quinquepartite; the capsule
quinquelocular, and opening at the base.

There are three species : The palustre with
very narrow leaves, grows naturally upon
bogs and mosses in many parts of Yorkshire,
Cheshire, and Lancashire. T he flowers are

produced in small clusters at the end of the

branches, and are shaped like those of the

strawberry-tree, but spread open w ider at

top. These are of a reddish colour, and in

the natural places of their growth are suc-

ceeded by seed-vessels filled with small seeds

which ripen in autumn.

LEE, in the sea-language, a word of vari-

ous significations, though it is generally

understood to mean the part opposite to the

wind. Thus lee-shore, is that shore against

which the wind blows. Lee-latch, or have a

care of the lee-latch, is, take care that the
ship don’t go to the leeward, or too near the

shore; a lee the helm, put it to the, leeward
side of the ship ;

to lie by the lee, or to come
up to the lee, is to bring the ship so, that all

her sails may lie flat against her masts and
shrouds, and that the wind may come right

upon her broadside.

Lee-fang, is a rope reeved into the crin-

gles of the courses, to hale in the bottom of

the sail, that the bonnets may be laced on,

or the sail taken in.

Lee-way, is the angle that the rhumb-
line upon which the ship endeavours to sail,

makes with the rhumb upon which she really

sails. See Navigation,

LEEA, a genus of the class and order
pentandna monogynia. The calyx is one-
petalled; nect. on the side of the corolla,
upright, five-cleft ; berry, five-seeded. There
are three species, trees of the East Indies.

LEECH. See Hirudo.
LEEK. See Allium.
LEER SIA, a genus of the class and order

triandria digynia. Calyx none
;

glume,
two-valved, closed. There are three spe-
cies, grasses of America.
LEF T, a little court held within a ma-

nor, and called the king’s court, on account
that its authority to punish offences origi-
nally belonged to the crown, whence it is de-
rived to inferior persons. See Court.

LEETCII-lin'es, small ropes made fast

to the leetch of the topsails, to which they
belong, and reeved into a block at the yard
close by tire topsaii-ties. They serve to hale
in the leetch of the sail when the topsails are
to be taken in.

LEGACY, a bequest of a sum of money,
or any personal effects of a testator: and these
are to be paid by his representative, after all

the debts of the deceased are discharged, as
lar as the assets will extend.

All the goods and chattels of the deceased,
are by law vested in the representative, who
is bound to see whether there be left a suf-
ficient fund to pay the debts of the testator^
and if it should prove inadequate, the pe-
cuniary legacies must proportionately abate;,
a specific legacy, however, is not to abate
unless there be insufficient without it.

It the legatee die before the testator, such
will in general be termed a lapsed legacy,
and fall into the general fund ; where how-
ever, from the general import of the will, it

can be collected that the testator intended
such a vested legacy, it will in such case go
to the representative of the deceased legatee.

If a bequest be made to a person, if or
when lie attains a certain age, the legacy
will be lapsed, if he die before he attain°that
age; but if such legacy may be made pay-
able at that age, and the legatee die before
that age, such legacy will be vested in his
representative.

If in the latter case, the testator devise
interest to be paid in the mean time, it will

nevertheless be a vested legacy.

Where a legacy is bequeathed over to
another, in case the first legatee die under
a certain age, or the like, the legacy will be
-payable immediately on the death" of the
first legatee; and though such legacy be not
bequeathed over, yet it it carry interest, the
representative will become immediately en-
titled to it.

In case of a vested legacy due immediate-
ly, and charged on land, or money in the
funds which yields an immediate profit, inter-

est shall be payable from the death of the
testator; but if it be charged on the personal
estate only of the testator, which cannot be
collected in, it will carry interest only from
the end of the year after the death of the tes-
tator.

If a bequest be for necessaries, and of small
amount, the executor will be justified in
advancing a part of the principal; but this

should be done under very particular cir-

cumspection, as the executor may be com-
pelled to pay the full legacy on tlie infant’s

’

attaining his majority, without deducting the-

se,m previously advanced,
8
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When all the debts and particular legacies

are discharged, the residue or surplus mu st

be paid to the residuary legatee, it any be so

appointed in the will ;
but it' there be none

appointed or intended, it will go to the exe-

cutor or next of kin.

When this residue does not go to the execu-

tor, it is to be distributed among the intestate’s

next of kin, according to the statute of distri-

butions
;
except the same is otherwise dispos-

able by particular customs, as those of Lon-
don, York, &c. See Executor.
LEOATE, a cardinal or bishop, whom

the pope sends as his ambassador to sove-

reign princes.

There are three kinds of legates, viz. le-

gates a latere, legates de latere, and legates

by office, or legati nati
;
of these the most

considerable are the legates a latere, the next
are the iegates de latere.

Legates by office are those who have not
any particular legation given them, but who
by virtue of their dignity and rank in the

church, become legates ; such are the arch-

bishops of Rheims and Arles
; but the au-

thority of these legates is much inferior to

that of the legates a latere.

LEGATUS, in Roman antiquity, a mili-

tary officer who commanded as deputy of
the chief general.

LEGER-line, in music, one added to

the staff of five lines, when the ascending or
descending notes run very high or low.

LEGION, in Roman antiquity, a body of

foot which consisted of ten cohorts.

The exact number contained in a legion,

was fixed by Romulus at three thousand

;

though Plutarch assures us, that after the
reception of the Sabines into Rome, he in-

creased it to six thousand. The common
number afterwards, in the first times of the

free state, was four thousand
;
but in the war

with Hannibal, it arose to five thousand, and
after this it is probable that it sunk again to

four thousand, or four thousand two hundred,
which was the number in the time of Po-
lybius.

LEGNOTIS, a genus of the class and
order polyandria monogynia. The calyx
is five-cleft; pet. 5 ; caps. 3-celINl. There are
two species, trees of Jamaica and Guiana.
LEMMA, in mathematics, a proposition

which serves previously to prepare the way
for the more easy apprehension of the de-
monstration of some theorem, or construc-
tion of some problem. ^

'

LEMNA, a genus of the moncecia di-

andria class and order. The male cal. is

one-leaved; cor. none: female, cal. one-
leaved; cor. none; style one; caps, one-
ceiled. There are six species, known by
the name of duck-weed, or duck-meat.
LEMN1SEA, a genus of the class and

order polyandria monogynia. The cal. is 5-

toothed; cor. 6-petalled, recurved; nect. cap-
shaped, girding; the germ. per. 5-celled,
seeds solitary. There is 1 species, a tree of
Guiana.
LEMON. See Citrus.
Lemon, salt of. See Oxalat of potass.
LEMUR, macauco, a genus of quadru-

peds of the order primates : the generic cha-
racter is, front-teeth in the upper jaw, four;
the intermediate ones remote: in the lower
jaw, six; longer, stretched forwards, com-
pressed, parallel, approximated. Canine-
teeth so itary, approximated

;
grinders se-

veral, sublohated ; the foremost somewhat
longer and sharper.

1 lie genus lemur or macauco consists of

animals approaching fo monkeys in tire form
o! their feet, which, in most species, are fur-

nished with flat nails; but differing in their

maimers, and void of that mischievous and
petulant disposition which so much distin-

guishes the monkey tribe from other, quadru-
peds.

In this, as in the former genus, we meet
with some species without a tail, while others
have that part extremely long. Of the tail-

less species the most remarkable is the
1. Lemur tardigradus, slow lemur. It is

about the size of a small cat, measuring six-

teen inches in length
;

its colour is an ele-

gant pale-brown or mouse-colour
;
the face*

flatfish; the nose inclining to a sharpened
form

;
the eyes yellow-brown, large, and

extremely protuberant, so as to appear in

the living animal like perfect hemispheres.
They are surrounded by a circle of dark
brown, which also runs down the back of the
animal. This species is very slow in its

motions, and from this circumstance has actu-
ally been ranked by some naturalists among
the sloths

; though in no other respect re-

sembling them. It is a nocturnal animal,
and sleeps, or at least lies motionless, during
the greatest part of the day

;
its voice is shrill

and plaintive.

2. Lemur indri. This is a very large

species
; it is entirely of a black colour, ex-

cept on the face, which is greyish
;
a greyish

cast also prevails towards the lower part of
the abdomen, and the rump is white. The
face is of a lengthened or dog-like form

; the
ears shortish and slightly tufted

;
the hair or

fur is silky and thick, and in some parts of a
curly or erhped appearance : it is the lar-

gest animal of this genus, and is said by
Mons. Sonnerat, its first describer, to be
three feet and a half high

;
it is said to be a

gentle and docile animal, and to be trained,

when taken young, for chare, in (he manner
of a dog. Its voice resembles the crying of
an infant. It is a native of Madagascar,
where it is known by the name of Indri, which
is said to signify the man of the wood. The
nails in this species are flat, but pointed at

the ends
; and there is no appearance of a tail.

3. Lemur macaco, ruffed lemur. This is

the' species described by the count de But-
ton, under the name of the vari, its colours
often consisting of a patched distribution of
black and white

;
though its real or natural

colour is supposed to be entirely black. In
size it exceeds the mongos, or brown lemur.
It is said to be a fierce and almost untameable
animal : it inhabits the woods of Madagascar
and some of the Indian islands

;
and is said

to exert a voice so loud and powerful as to

strike astonishment into those who hear it,

resembling, in this respect, the howling-
monkey or S. Belzebub, which fills the woods
of Brasil and Guiana with its dreadful cries.

When in a state of captivity, however, it

seems to become as gentle as some others
of this genus.

The astonishing strength of voice in this

animal, depends, according to the count de
Buffon, on the peculiar structure of the
larynx, which widens, immediately after its

divarication, into a large cavity before enter-
ing the lungs.

4. Lemur taraier. This animal is distin-

II 2

5(J

gu. siiod by the great length of its hind legs,

its general length from the no;e to the tail

is almost six inches ; and from the ucse to

the hind toes eleven inches and a half; the

tail nine inches and a half. The face is sharp
or pointed; the eyes very large and full;

the ears upright, broad, naked, and round-
ed. Between the ears on the top of the head
is a tuft of long hairs. The colour of this

species is grey-brown or mouse-colour, paler
beneath, it is a native of Amboina and some
other East Indian islands.

5. Lemur psilodactylus, long-fingered le-

mur. 'Ibis highly singular species lias so
much the general appearance of a squirrei,

that it has been referred to that genus both
by Mr. Pennant in the last edition of his

History of Quadrupeds, and by Ginelin in

his enlarged edition of the Systema Natural
of Lintmis. The account, however, given
by Mons. Sonnerat, its first describer, seems
to prove it a species of lemur. It measures
from fourteen to eighteen inches from the
nose to the tail, which is about the same
length. The general colour of flic animal
is a pale ferruginous-brown, mixed with black
and grey ; on the head, round the eyes, and
on the upper parts of the body, the ferrugi-

nous brown prevails, with a blackish cast on
the back and limbs; the tail is entirely black;
the sides of the head, the neck, the lowerjaw,
and the belly, are greyish. There are also a
kind of woolly hairs of this colour, and of
two or three inejies in length, scattered over
the whole body; the thighs and legs have a
reddish cast

;
the black prevails on the feet,

which are covered with short hairs of that
colour

; the head is shaped like that of a
squirrel ; and there are two cutting-teeth in
front of each jaw ; the ears are large, round,
and naked, resembling- those of a bat,

and of a black colour. The feet are long,
and somewhat resemble those of the Tarsier;
the thumbs or interior toes of the hind feet

are short, and furnished with fiat round nails,

as in the macaucos ;
but the principal cha-

racter of the animal consists in the extra-
ordinary structure of the fore-feet, which
have the two middle toes of an uncommon
length, most extremely thin, and perfectly
naked, except at their base; all the claws on
the fore-feet are sharp and crooked. It is a
timid animal, and can scarcely see distinctly

by day ; and its eyes, which are of an ochre
colour, resemble "those of an owl.

This species is a native of Madagascar,
where it inhabits woods

;
it is extremely rare,

and is supposed to feed on fruits, insects,

&c. : it is fond of warmth, and has the same
slow7 motion as the lemur tardigradus. Its

native name is aye-aye, which is said to be
taken from its natural voice or cry, which
resembles a feeble scream.

6. Lemur volans, flying macauco, inhabits

Guzurat, the Philippine and Molucca isles,

is gregarious, nocturnal, feeds on fruits. See
Plate Nat. Hist. fig. 249.

LENS, in dioptrics, properly signifies a
small roundish glass, of the figure of a lentil

;

but is extended to any optic glass, not very
thick, which either collects the rays of light

into a point, in their passage through it, or
disperses them further apart, according to
the laws of refraction. See Optics.
LEO, in astronomy, one of the twelve signs

of the zodiac, the fifth in order ; containing,

according to Ptolemy, thirty-two stars; uc-
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species, natives of the southern parts of Eu-
rope, two of which are sometimes cultivated
in this country. These are, 1. The chry-
sogonuni with winged leaves; and 2'. 'I he
ieontopetalum with decompounded leaves.
.But those plants are natives of the Archipe-
lago islands, and also grow in the corn-fields
about Aleppo m Syria, where they flower
soon after Christmas.

LEON 1 ODON, danddinn: a genus of
the polygamia a?qualis order, in the synge-
jiesia class ot plants; and in the natural me-
thod ranking under the 49th order, composi-
te. 1 he receptacle is naked; the calyx im-
bricated, with the scales somewhat loose

; the
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Die silicula is emargmated, cor-

animal a triton, shell affixed at the base, and
I

consisting of many unequal erect valves. The
lepas antifera, or tluck-bernacle, lias the shell

\

compressed, five-valved, 'smooth, seated on
a bernacle. It inhabits most seas, and is

found fixed in clusters to the bottom of

vessels, and old pieces of floating timber,

generally whitish with a blue cast, the mar-
gins of the valves yellow; sometimes marked
with black; peduncle long, coriaceous,

black, and much wrinkled towards the shell,

and growing paler and pellucid towards the

base. See Plate Nat. Hist. fig. 243.

LEPIDIUM, dittander, or pspper-
tiort: a genus of the siliculosa: order, in the

tne road sides, in pastures, and on the banks
of ditches. Early in the spring, the leaves
whilst yet white and hardly unfolded are an
excellent ingredient in sallads. The French
eat the roots and tender leaves with bread and
butter. Children that eat it in the evening

dated, and polyspermous, with the valves

carinated contrary or broader than the par-
tition. There are 23 species, of which the

only remarkable one is the latifolium or com-
mon dittander. This is a native of many
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parts of England. The whole plant has a
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r aPPe 'lation. - huve ]jeen often used by the country-people
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e i warn o ocusts had destroyed the
to give a relish to them viands -instead of that

harvest in the island of Minorca, many of
the inhabitants subsisted upon this plant.
The expressed juice has been given to the
quantity of four ounces three or four times
a day; and Boerhaave had a great opinion
of the utility of this and other lactescent
plants in visceral obstructions. Goats eat
it; swine devour it greedily

; sheep and cows
are not fond of it, and horses refuse it. Small
birds are fond of the seeds.

LEONURUS, lion's tail
;
a genus of the

spice, whence the plant has got the appel-

lation of poor man’s pepper. It is reckoned
an antiscorbutic, and was formerly used in-

tend of the horseradish scurvy-grass.

LEPI OOLITE. See Lilalite.

LEPIDOPTERA, in zoology, an order i

of insects with four wings, which are covered
with imbricated squamulx : add to this that
the mouth is commonly spiral.

Under this order are comprehended the
gymnospermia order, in the didynamia class phalsena, sphinx, and papil'ro genera,

tot plants : and in the natural method ranking
|

LEPISMA, the name of a genus of in-
under the 42nd order, verticillate. The an- sects of the order aptera. The generic
thera’ are powdered with shining points, or character is, legs six, formed for running ;

small elevated globular particles.
\

mouth with two setaceous and two headed
1 he species are: 1. 1 he Africana, with feelers; body imbricated with two minute

spear-shaped leaves, a native ot Ethiopia, scales
; tail furnished with extended bristles.

1 he flowers are produced in whorls, each of
i

The Limisean genus lepisma is far from
the branches having two or three of these ' extensive, those enumerated by Linnaeus
whorls towards their ends. They are of the
lip-kind, shaped somewhat like those of the
dead-nettle

; but are much longer, and co-
vered with short hairs. They are of a golden
scarlet colour, so make a fine appearance.
2. The uepetaefolia, with oval leaves, a native
of the Cape of Good Hope. Tire flowers

come out in whorls like those of the former
sort, but are not so long nor so deep-co-
loured. They appear at the same season with
the first, and continue as long in beauty.
There are three other species, but the above
are the most remarkable.
Both sorts are propagated by cuttings,

which should be exposed to the air long
enough to harden the shoots, and planted in

the beginning of July, after which they will

take root very freely. They should bo plant-

himself in the twelfth edition of the Systema
Naturae amounting to no more than three
species.

Of these the chief is the lepisma saccha-
rina (See Plate Nat. Hist. tig. 245), fre-

quently called in our own country, from its

peculiar colour and tapering form, by the
name of the wood-fish. This is an insect of
great elegance. Its general length, exclu-
sive of the caudal bristles, is about half an
inch, and its colour a bright silvery grey,
resembling that of pearls; this colour is

owing to a covering of extremely minute
oval scales, which are semitransparent, very
easily detached from the animal by a slight

touch; the head and thorax together form a
rounded outline, the remainder of the body
gradually lessening to the tail, which termi-

nates in three long bristles, of similar appear-
ance with the antenna:. The motions of
this animal are remarkably quick, and it is-

often observed among various domestic ar-

ticles, particularly sugar. It also occurs not
unU'equenliy among old books and papers,
which it is supposed often to injure, it is

said to be originally an American animal,
and to have been imported into Europe
among sugars, &c. Dr. Browne, in his His-
tory of Jamaica, represents it as “ extremely
destructive to books and all maimer of wool-
len clothes.”

Lepisma polypus Lin. is of a dusky or
brownish cast, and has a springing or leaping
motion when disturbed. It is lound about
the sea-coast of many northern regions, under
stones, &c.
LEPROSY. See Medicine.
LEPTURA, the name of a genus of in-

sects of the order coleoplera : the generic,

character is, antennae setaceous
; wing-sheaths,

attenuated towards the tip ; thorax sub-

cylindric. The genus leptura, greatly al-

lied to that of cerambyx, contains several
species of considerable beauty

; among which,
may be reckoned the leptura arcuata, of a
black colour, with the wing-sheaths marked,
by transverse, yellow, lunated bands pointing

backwards; it is found in woods during the

summer months, and generally measures
about three quarters of an inch in length.

Leptura arietis is of nearly similar appear-*-

ance, but the second band of the wing-sheaths-

is directed forwards
; both the above insects

are by some referred to the genus cerambyx.
Leptura aquatica is so named from its

being particularly found in the neighbour-
hood of waters, frequenting the plants which
grow near the water’s edge. It is about half

an inch in length, and of a golden green-co-
lour, sometimes varying into copper-colour,,
purple, or blue, and is distinguished by hav-
ing a tooth or process on the thighs of the
hind legs.

The larvae of (he leptura: in general are
probably allied to those of the cerambyces,'
but they are at present little known.
LEPUS, hare, a genus of quadrupeds of

the order glires. The generic character is,

front-teeth two both above and below, the
upper pair duplicate; two small interior ones
standing behind the exterior. This genus,
when considered with anatomical exactness,

exhibits particularities of structure, deviating

somewhat from that o®the glires, and making
an indistinct approach to the pecora or rumi-
nants. It has even been supposed that the

common hare actually ruminates
; an opi-

nion owing not only to the peculiar motions
of the mouth, which present an obscure ap-
pearance of rumination, but to the structure
of the stomach, which is marked into two
regions by a particular fold or ridge. Other
singularities relative to internal formation
may be met with in the works of comparative
anatomists. The most remarkable species are,

1. Lepus timidus, common hare. The
hare is an animal so familiarly known as to

supersede the necessity of any very minute
description. It is a native not onlv of every
part of Europe, but of almost every part of

the old continent. It may perhaps be doubt-
ed whether it is an aboriginal native of any
part ot America.
The favourite residence of the hare is in

rich and somewhat dry and fiat grounds, and
it is rarely discovered in very hilly or mount-
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tainous situations. Tt feeds principal! v b\
night, and remains concealed during’ the
day in its form, beneath Some bush, or slight

shelter.

The swiftness of this animal is proverbial,

and on account of the conformation of. its

legs, the hinder of which are longer than the
fore, it is observed to run to most advantage
on slightly ascending ground.

The hare is a very prolific animal, gene-
rally producing three or four young at a

ti ne, and breeding several times in a year.

The young require the assistance of the pa-

rent but for a short time, and in about three

weeks are able to provide for themselves;
they do not remove to any great distance

from each other, but continue in the same
neighbourhood for a considerable time. The
hare feeds on various vegetables, but is ob-
served to prefer those of a milky and succulent
quality. It also occasionally feeds on the bark
of trees, as well as on the young shoots of

various shrubs, &c.

The nature of the soil in which the hare
resides and feeds, is observed to influence in

a considerable degree the colour and consti-

tution of the animal. Those which feed in

elevated situations are larger and darker
than those which reside in the plains.

The hare is an animal proverbially timid,

and flies, if disturbed when feeding by the
slightest alarm ; but when seated in its form,
will allow itself to be approached so near as

to be reached by a stick ; seeming to be
fascinated by fear, and instead of endeavour-
ing to fly, continuing to squat immoveable,
with its eyes fixed on its enemy. It is ne-

cessary, however, in order to conduct this

manoeuvre, to approach in a gradual and
circling manner.

The hare, though so nearly allied to the

rabbit as to make the general descriptive

distinction not very easy, is yet of different

habits and propensities, and never associates

v ith the latter animal. If taken very young,
the hare may be successfully tamed, and in

that state shews a considerable degree of at-

tachment to its benefactors, though it con-

tinues shy to those whose presence it ha< not

been accustomed to. Mr. White, in his

History of Selbourne, relates an instance

which happened in that village, of a young
leveret suckled and nursed by a cat, which
received it very eaj^y under her protection,

and continued to guard it with maternal so-

licitude till it was grown to a considerable

size.

A most singular variety of this animal is

sometimes found, which is furnished with

rough and slightly branched horns, bearing a

considerable resemblance to those of a roe-

buck. This particularity, as strange as it is

uncommon, seems to imply a kind of indis-

tinct approach in this animal to the order

pecora.

The hare is a short lived animal, and is

supposed rarely to exceed the term of seven

©r eight years.

It may be proper to add, that in very se-

vere winters, and especially in those of the

more northern regions, the hare becomes
entirely white, in which state it is liable to be
mistaken for the following species.

2. Lepus variabilis, varying hare. This
species is an inhabitant of the loftiest alpine

tracts in the northern regions of the globe

;

occurring in Norway, Lapland, Eussia, Si-

beria, and Kamtschatka ;
and in our own

island on the alps of Scotland. The same
species is also found to extend to America,

appearing in some parts of Canada, in its

general appearance it bears an extreme re-

semblance to the common hare, but is of

smaller size, and has shorter ears and more
blender legs. Its colour in s miner is a

tawny grey ; in winter entirely white, except

the tips of the ears, which aie black; the

soles of the feet are also black, but are very

thickly covered with a yellowish fur. This

animal is observed to confine itsell altogether

to elevated situations, and never to descend

into the plains, or to mix with the common
hare. The change of colour commences in

the month of September, and the grey or

summer coat reappears in April; but in the

very severe climate of Siberia it continues

white all the year round. It has been some-

times found entirely coal-black, a variety

which is also known to take place occasion-

ally in the common hare. The varying hare

sometimes migrates in order to obtain food

in severe seasons. Troops of live or six

hundred have been seen to quit in this man-
ner the frozen hills of Siberia, and to descend

into the plains and woody districts, from

which they again return in spring to the

mountains.

3. Lepus Americanus, American hare.

This animal is not much superior in size to

a rabbit, measuring about eighteen inches.

Its colour nearly resembles that of the com-
mon hare, to which it seems much allied

:

but the fore legs are shorter, and the hind

ones longer in proportion. The belly is

white ; the tail black above and white be-

neath; the ears tipped with grey', and the

legs of a pale-ferruginous colour. It is said

to inhabit all parts of North America; and
in the more temperate regions retains its co-

lour all the year round, but in the colder

parts becomes white in winter, when the fur

grows extremely long and silvery; the edges

of the ears alone retaining their former co-

lour. It is said to be extremely common at

Hud ion’s Bay, where it is considered as a

highly useful article of food. It breeds once

or twice a year, producing from five to seven

at a time. It is not of a migratory nature,

but always continues to haunt the same places,

taking occasional refuge under the roots of

trees, or in the hollows near their roots.

4. Lepus cuniculus, rabbit. The rabbit

bears a very strong general resemblance to

the hare, but is considerably smaller, and
its fore feet are furnished with sharper and

longer claws in proportion ; thus enabling

it to burrow in the ground, and to form con-

venient retreats, in which it conceals by day,

and like the hare, comes out chiefly by night

and during the early part of the morning to

feed. Its colour, in the wild-state, is a dusky
brown, paler or whitish on the under parts,

and the tail is black above and white below.

In a domestic state the animal varies into

black, black-and-white, silver-grey, peifeclly

white, Scc.

The rabbit is a native of most of the tem-
perate and warmer parts of the old continent

hut is not found in the northern regions, and
is not originally a native of Britain, but was
Introduced from other countries. Its general

residence is in dry, chalky, or gravelly soils,

in which it can conveniently.burrow* It is

so prolific an animal that it has been known
to breed seven times in a year, and to pro-

duce no less than eight young each time.

It is therefore not surprising, that in some
countries- it has been considered as a kind of

calamity
, and that various arts of extirpation

haye been practised against it.

5. Lepus viscaccia. This species is

said to have the general appearance of a
rabbit, but has a long bushy anil bristly tail,

like that of a fox, which the animal also re-

sembles in colour; the fur on all parts, ex-

cept the tail, is soft, and is used by the Pe-

ruvians in the manufacture of h -ts ; it was
also used by the ancient Peruvians for the

fabric of garments, worn only by persons of

distinction. In its manners this animal re-

sembles the rabbit, burrowing under ground,

and forming a double mansion, in the upper
of which it deposits its provisions, and sleeps

in the other. It appears chiefly by night,

and is said to defend itself when attacked by
striking with its tail.

6. Lepus alpinus, alpine hare. This is a

very' different species from the alpine hare

described by Mr. Pennant in the British

Zoology,- which is no other Ilian the varying

hare. The alpine hare is a far smaller ani-

mal, scarcely exceeding a guinea-pig (eavia

eobaya) in size, and measuring only nine

inches in length. Its colour is a bright fer-

ruginous grey, paler beneath; the head is

long, and the ears short, broad, and rounded.

See Plate Nat. Hist. fig. 24o. It appears to

have been first described by' Dr. Pallas, who-
informs 'us that it is a native of the Altaic,

mountains, and* extends to the Lake Baikal,

and even to Kamtschatka, inhabiting rough-

woody tracts amidst rocks and cataracts, and
forming burrows beneath the rocks, or in-

habiting the natural fissures, and dwelling

sometimes singly, and sometimes two or three

together. In their manners- they creallv

resemble some of he marmots or hamsters;

preparing, during the* autumn, a plonthul as-

sortment of the finest herbs and grasses, which-

they collect in company, and after dry ngr

with great care in the sun, di-poie into heaps

of very considerable size, for th ir winter

support ; and which may always he distin-

guished, even through the deep snow, having
the appearance of somany hay ricks in minia-

ture, and being often several feet in height

and breadthi The alpine hare varies in

size according to the different regions in

which it is found, being largest about the

Altaic mountains, and smaller about Lake
Baikal, See.

7. Lepus ogotona, ogotona hare. This
animal, says Dr. Pallas, is called by the Mon-
golians by the name of ogotona, and is an
inhabitant of rocky mountains, or sandy
plains, burrowing under the soil, or conceal-

ing itself under heaps of stones, and forming
a soft nest at no great depth from the sur-

ace.. It wanders about chiefly by night, and
sometimes appeal's by day, especially in

cloudy weather In autumn it collects heaps

of various vegetables lor its winter food, in.

the same manner as the alpine hare before

described, disposing them into neat hemi-
spherical heaps of about a foot in diameter.

These heaps are prepared in the month of
September, and are entirely consumed by
the end of winter..

The ogotona hare is about six inches or

somewhat more in length, and is of a pule-

« f
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brown colour above, and white beneath; on
the nose is a yellowish spot, and the outsides

of the limbs and space about the rump are of

the same colour, ft is entirely destitute of

a tail. See Plate Nat. Hist. fig. 247.

8. Lepus pusillusf calling hare. In its

form this species extremely resembles the

ogotona hare, but is smaller, measuring near
six inches, but weighing only from three

ounces and a quarter to four and a half, and
in winter two and a half. It is an inhabitant

of the south-east parts of Russia, and about
ail the ridge of hills spreading southward
from the Uralian chain; as wall as about
the Irtish, and the west part of the Altaic

chain. It is an animal of a solitary dispo-

sition, and is very rarely to be seen, even in

the places it most frequents.

Lepus, in astronomy, a constellation of

the southern hemisphere, comprehending 12

stars according to Ptolemy ; thirteen, ac-

cording to Tycho; and nineteen in the Bri-

tannic catalogue.

LERCIiEA, a genus of the class and
order monadelphia pentandria. The cal.

is five-toothed ; cor. funnel-form, five-cleft

;

anthers, five ; style, one
; caps, three-celled,

many-seeded. There is one species, a shrub
of the East Indies.

LERNEA, in zoology
; a genus of insects

of the order of vermes molluscs, the charac-
ters of which are : the body fixes itself by its

tentacula, is oblong, and rather tapering

;

there are two ovaries like tails, and the ten-

tacula are shaped iike arms. The cyprinacea
has four tentacula, two of which are lunulated
at the top. It is a small species, about
half an inch long, and of the thickness of a

small straw. It is found on the sides of the
bream, carp, and roach, in many of our
ponds and rivers, in great abundance. 2.

The salmonea, or salmon-louse, has an ovat-
ed body, cordated thorax, and two linear

arms, approaching nearly to each other. 3.

’The asellina, has a lunated body and cordated
thorax

;
and inhabits the gills of the cod-fish

and ling of the northern ocean.

LESKIA, a genus of the class and order
cryptogam ia musci ; a moss of little note.

LESSOR and Lessee, in law. See
Lease.
LET Fall, a word of command at sea, to

put out a sail when the yard is aloft, and the

sail is to come or fall down from the yard ;

but, in strictness, only applied to the main
and fore courses, when their yards are hoist-

ed up.

LETTER. A servant of the post-office is

within the penalty of 5 Geo. III. c. 25, which
makes it a capital felony to secrete a letter

containing any bank-note, though he has not

taken the oath required by 9 Anne c. 10.

But to secrete a letter con'aining money, is

not an offence within the statutes concerning
the servants of the post-office.

Letter of credit, is where a merchant or

correspondent writes a letter to another, re-

questing him to credit the bearer with a cer-

tain sum of money.
Letter of licence, is a written permission

granted to a person under embarrassment,

allowing him to conduct his affairs- for a cer-

tain time without being molested. Such in-

strument will bind all tile creditors by whom
it is executed, and it generally Contains cer-

tain stipulations to be observed by all par-

lies.

Letter of attorney, is an instrument
giving to a second person the authority to do
any lawful act in the stead of the maker.
They are sometimes revokable and some-
times not: in the latter case the word irre-

vocable is inserted. The authority must be
strictly pursued: and if the attorney does
less than the power it shall be void ;

if more,
it shall be good as far as the power goes, and
void as to the rest; but both these rules have
many exceptions. See 1 Inst. 258.

LETTERS. The rate of postage of ge-

neral-post letters is regulated by distance in

the following proportions

:

For every letter not exceeding 15 miles,

3d, 30 miles, 4J, 50 miles, bd, 80 miles, fid,

120 miles. Id, 180 miles, 8 d, 230 miles, 9 J,

300 miles, 10d. Where the distance is under
or above 100 miles, and more than 300 miles,

an additional 1 d, and so on for every further

100 miles;. and all letters to and from Ireland

conveyed by packet-boats shall be paid 2d
above all other rates : for all letters to or from
Portugal, or the British dominions in America,
Is

; and to any places without the king’s do-
minions, 4d additional ; and all foreign let-

ters must be charged with the full inland rates

of postage.

No letter shall be rated higher than as a

treble letter, if less than 1 oz. in weight, and if

an bz. than as four single letters ; and so in

proportion of § of an oz. as a letter. These
rates were settled by 41 Geo. III. c. 7.

All letters on his majesty’s business are
free

;
also all peers and members of the house

of commons may send daily 10 letters free

and receive 15, not exceeding 1 oz. each in

weight, provided the franked letters sent by
them shall be indorsed with their name, and
the date when the letters are put in written
at full length, and the whole direction to he
in the hand-writing of such member of parlia-

ment. Also, provided such member of par-

liament shall be within 20 miles of the post
town, where letters are put in franked by
him, or where letters are received directed
to him. 43 Geo. III. c. 31.

Letters, threatening. To send letters

threatening to accuse a person of any crime
punishable with death or any infamous pu-
nishment, and knowingly to send any ano-
nymous or fictitious letter threatening to kill

any one, or set fire to their tenements or pro-
perty, with a view of extorting money or
valuables from them, is in the first instance

punishable with fine, imprisonment, pillory,

whipping, or transportation for seven years,

and in the other instance is felony without
benefit of clergy.

Letters patent. See Patents, and
Exemplification of Patents.
Letters, close, are grants of the king

specially distinguished from letters patent,

in that the letters close, being not of public

concern, but directed to particular persons,

are closed lip and sealed.

Letters of marque, are extraordinary
commissions, granted to captains or mer-
chants for reprisals, in order to make a repa-

ration for those damages they have sustained,

or the goods they have been deprived of by
strangers at sea.

These appear to be always joined to those

of reprise, for the reparation of a private

injury
;
but under a declared war the former

only are required.

Lethargy. See medicine.

LEVARI facias, is a writ directed to the
sheriff for levying a certain sum of money
upon the lands, &c. of a person who has for-
feited his recognizance.

LEUCI I la. I his stone is usually found
in volcanic productions, and is very abun-
dant in the neighbourhood of Vesuvius. It
is always crystallized. The primitive form of
its crystals is either a cube or a rhomboidal
dodecahedron, and its integrant molecules
are tetrahedrons ; but the varieties hitherto
observed are all polyhedrons. The most
cbinmon has a spheroidal figure, and is

bounded by 24 equal and similar trapezoids

;

sometimes the faces are 12, 18, 36, 54, and
triangular, pentagonal, &c. The crysta s

vary from the size of a pin’s 1 :ad to that'of an
inch.

The texture of the leucite is foliated; its

fracture somewhat conclioidal ; specific gra-
vity from 2.455 to 2.490; colour white, or
greyish white. Its powder causes syrup of
violets to assume a green colour. Infusible
by the blowpipe. Gives a white transparent
glass with borax. It is composed, as Kla-
proth has shewn, of

54 silica

23 alumina

22 potass

99.

It was by analysing this stone that Kla-
proth discovered the presence of potass in
the mineral kingdom, which is not the least
important of the numerous discoveries of that
accurate and illustrious chemist.

Leucite is found sometimes in rocks which
have never been exposed to volcanic fire;
and Mr. Dolomieu lias rendered it probable]
from the substances in which it is found, that
the leucite of volcanoes has not been formed
by volcanic fire, but that it existed previous-
ly in the rocks upon which the volcanoes have
acted, and that it was thrown out unaltered
in fragments of these rocks.

LEUCOJUM, great snozo-drop, a genus
of the monogynia order, in the hexandria
class of plants, and in the natural method
ranking under the ninth order, spathaceax
The corolla is campanulated, sexpartite, the
segments increased at the points, the stigma
simple. The species are, 1. The vernum,
or spring leucojum, lias an oblong bulbous
root, sending up a nakecLstalk, about a foot
high, terminated by a spalba, protruding one
or two white flowers, appearing in March.
2. The sestivum, or summer leucojum, has
a large oblong bulbous root, an upright stalk,
15 or 18 inches high, terminated by many
white flowers in May. 3. The autumnafe
has a large oblong bulbous root, narrow
leaves, an upright stalk, terminated by white
flowers in autumn. 4. The shumosuin, with
flowers white within, purplish without.
LEUCOMA. See Surgery.
LEVEL, an instrument used to make a

line parallel to the horizon, and to continue
it out at pleasure

;
and by this means to find

the true levtl, or the difference of ascent or
descent, between two or more places, for con-
veying water, draining fens, &c.

There are several instruments, of differei t
contrivance and matter, invented for the per-
fection of levelling; but they mav be re-
duced to the following kinds :

IVater-Level, th..t which shews the hori-
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zontal line by means of a surface of water or

other fluid, founded on this principle, that

water always places itself level or horizontal.

The most simple kind is made of a long

wooden trough or canal, which being equally

filled with water, its surface shews the line of

level.

'The water-level is also made with two cups

fitted to the two ends of a straight pipe, about

an inch diameter, and three or four feet long,

by means of which the water communicates

from the one cup to the other; and this pipe

being moveable on its stand by means of a

ball and socket, when the two cups shew

equally full of water, their two surfaces mark
the line of level.

T his instrument, instead of cups, may also

be made with two short cylinders of glass

three or four inches long, fastened to each

extremity of the pipe with wax or mastic.

The pipe is filled with common or coloured

water, which shews itself through the cylin-

ders, by means of which the line of level is

determined; the height of the water, with

respect to the centre of the earth, being al-

ways the same in both cylinders. This level,

though very simple, is yet very commodious

for levelling small distances.

^t-Level, that which shews the line of

level by means of a bubble of air inclosed

with some iluid in a glass tube of an indeter-

minate length and thickness, and having its

two ends hermetically sealed. When the

bubble fixes itself at a certain mark, made
exactly in the middle of the tube, the case or

ruler in which it is fixed is then level. V hen

it is not level, the bubble will rise to one end.

This glass tube may be set in another of

brass, having an aperture in the middle,

where the bubble of air may be observed. It

should be filled with a liquid not liable to

freeze nor evaporate.

There is one of these instruments with

sights, being an improvement upon that last

described, which, by the addition of other

apparatus, becomes more exact and commo-
dious. It consists of an air-level (Plate

Miscel. fig- !4t>) about eight inches long,

and about two-thirds, of an inch in diameter,

set in a brass tube 2, having an aperture in

the middle C. The tubes are carried in a

straight ruler, of a foot long; at the ends of

which are fixed two sights 3, 3, exactly per-

pendicular to the tubes, and of an equal

height, having a square hole, formed by two

fillets of brass crossing each other at right

angles; in the middle of this is drilled a

very small hole, through which a point on a

level with the instrument is seen. The brass

tube is fastened to the ruler by means of two

screws; the one of which, marked 4, serves

to raise or depress tire tube at pleasure, for

bringing it towards a level. The top of the

ball and socket is rivetted to a small ruler

that springs, one end of which is fastened

with springs to. the great ruler, and at the

other end is a screw 5, serving to raise and

depress the instrument when nearly level.

But this instrument is. still less commodious

than the following one: for though the holes

are ever so small, yet they will still take in

too great a space to determine the point of

level precisely.

Fig. T 47. is a level with telescopic sights,

first invented by Mr. Huygens. It is like

tire last, with this difference, that instead of

plain sights it carries a telescope to deter-

mine exactly a point of level at a consider-

able distance, 'the screw 3, is for raising or

lowering a little fork for carrying the hair,

and making it agree with the bubble of air

when the instrument is level ;
and the screw

4 is for making the bubble of air, D or E,

agree with the telescope. The whole is fit-

ted to a ball and socket, or otherwise moved
by joints and screws. It may be observed,

that a telescope may be added to any kind ot

level, by applying it upon, or parallel to, the

base or ruler, when there is occasion to take

the level af remote objects ;
and it possesses

this advantage, that it may be inverted by

turning the ruler and telescope half-round

;

and if then the hair cut the same point that it-

did before, the operation is just. Many va-

rieties and improvements of this instrument

have been made by the more modern opti-

cians.

Dr. Desaguliers proposed a machine for

taking the difference of level, which contain-

ed the principles both of a barometer and

thermometer; but it is not accurate in prac-

tice.

Reflecting Level, that made by means of

a pretty long surface of- water, representing

the same object inverted, which we see erect

by the eye; so that the point where these

two objects appear to meet, is on a level with

the place where the surface of the water is

found.

There is another reflecting level, consist-

ing of a polished metal mirror, placed a

little before the object-glass of a telescope,

suspended perpendicularly. This mirror

must be set at an angle of 45 degrees
;

in

which case the perpendicular line of the te-

lescope becomes a horizontal line, or a line

of level : which is the invention of M. Cas-

sini.

Artillery AooTLevel, is in form of a

square (fig. 148.), having its two legs or

branches of an equal length
;
at the junction

of which is a small hole, by which hangs a

plummet playing on a perpendicular line in

the middle of a quadrant, which is divided

both ways from that point into 45 degrees.

This instrument may be used on other oc-

casions by placing the ends of its two branches

on a plane ; for when the plummet plays per-

pendicularly over the middle division of the

quadrant, the plane is then level.

To use it in gunnery, place the two ends
on the piece of artillery, which may be raised

to any proposed height by means of the plum-
met, which will cut the degree above the le-

vel. But this supposes the outside of the

cannon is parallel to its axis, which is not

always the case
;
and therefore they use ano-

ther instrument now, either to set the piece

level, or elevate it at any angle; namely a

small quadrant, with one of its radii conti-

nued out pretty long, which being put into

the inside of the cylindrical bore, the plum-
met shews the angle of elevation, or the line

of level.

. Carpenter's ,
Bricklqyer's, or Pavior's Le-

vel, consists of a long ruler, in the middle of

which is fitted at l ight angles another broader

piece, at the top ot which is fastened a plum-
met, which when it hangs over the middle
line of the second or upright piece, shews

that the base or long ruler is horizontal or

level. Fig. 149.

Mason's Level, is composed of three

rulers, so jointed as to form an isosceles tri-

angle, somewhat like a Roman A; from the

vertex of which is suspended a plummet,

which hangs directly over a mark in the

middle of the base, when this is horizontal or

level.

Phan or Pendulum Level, said to be in-

vented by M. Picard, fig. 150. This shews

the horizontal line by means of another line

perpendicular to that described by a plum-

met or pendulum. T his level consists of

two legs or branches, joined at right angles*

the one of which, of about IS inches long,

carries a thread and plummet; the thread

being hung near the top of the branch, at the

point 2. T lie middle of the branch where

the thread passes is hollow, so that it may
hang free every where: but towards the

bottom, where there is a small blade of sil-

ver, on which a line is drawn perpendicular

to the telescope, the said cavity is covered

by two pieces of brass, with a piece of glass

G, to see the plummet through, forming a

kind of case, to prevent the wind horn agi-

tating the thread. T he telescope, of a pro-

per length, is fixGljLo the other leg of the in-

strument, at right angles to the perpendicu-

lar, and having a hair stretched horizontally

across the focus of the object-glass, which
determines the point of level, when the string

of the plummet hangs against the line on the

silver blade. The whole is fixed by a ball

and socket th its stand.

Fig. 1 5 1 . is a Balance Level, which being

suspended by the ring, the two sights, when
in eqnilibrio, will be horizontal, or in a level.

But the most complete level is the Spirits

Level, invented by the late Mr. Ramsden.
See Plate Spirits Level. ABD, fig. 7. are

the three legs upon which it is placed ; when
shut up, they form one round rod, and are

kept together by three ring's: these legs are

jointed to a brass frame E, on the top of

which is a male screw, screwing into a female

screw within the projection a of the plate F.

Within the top of a, figs. 4 and 7, is a he-

mispherical cavity to contain the spherical

ball, fig. 5: this ball has a male screw d on
its top, which screws into a female screw b,

fig. G, in the plate G, fig. 7 and fig. 6, the

ball is put up through anopenlngr, fig. 4, and

screwed to the plate, fig. G
;

so that the upper

plate G can move in any direction within

certain limits by the play of the ball in its

socket; to confine the upper plate G when it

is set in anv direction, four screws, HlillH,
figs. 4 and 7,. are employed; they work in

tubes firmly fixed to the plate F, and are

turned by their milled heads; the upper ends,

of these screws act against the under side of

the plate, fig.. 6, as shewn in fig. 7 ; so that

when, the plate G is required to be moved in

any direction, it is done by screwing up one

screw and screwing down the opposite till it

is brought to the proper inclination ;
then by

screwing up both together, the plate is firmly

fixed. The ball, fig. 5, has a conical hole f
through it, to receive an axis which is screwed

fast to the bottom of the compass-box I, fig.

7 ; a screw screwed into the end of this axis

prevents its being lifted out, and at the same
time leaves- it at liberty to turn round inde-

pendant of the ball, fig. 5. On each side of

the compass-box I, is a bar KK, on the end

of which are fixed two forked pieces 10,
called the Y’s (from their resemblance to

that letter), carrying the telescope M. One
of these (6) is capable of being raised or
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lowered by means of a mi! led-headed screw t

K, which works through a collar in the lower
end of the tube g ;

the rest of the tube h.as a

triangular hole through it, in which slides a

bar k, which is part of the Y ; O the female
screw is cut within this bar, and the screw
works into it, so that by turning the milled
head cr.e way, the Y is raised, and by re-

versing the motion, it is lowered. The axis

which connects the compass-box and the

other apparatus, has a collar upon it just

above where it enters the ball, fig. 5, which
is embraced by a clamp P, fig. 6, w hicb is

closed by a screw C, so as to hold the collar

of the axis quite tight ; and when the screw is

turned back, its own elasticity opens it so as

to allow the axis of the compass-box to turn
round freely within it; on the opposite side of

the clamp is a projecting arm /, carrying the

nut m of the screw Q, which screw works in a

stud n, fixed to the upper plate G, tigs. 7 and
6; by this means, when G is loosened, the

telescope can be turned quite round, but
when it is fastened, it can only be moved by
turning the screw Q. The level-lube Z is

fastened to the under side of the telescope

by a screw q at one end and a bar r at the

other : the use of these are to adjust it so

that it shall be exactly parallel to the axis of

the telescope-tube. The level, as best ex-

plained in the section, tig. 1, is a tube of

glass ss, nearly filled with spirits of wine, but

so as to leave a bubble of air in it
;

if the tube
is of exactly the same diameter in every part,

the bubble will rest in the middle of the tube
when it is level. In some of the best levels

made by Ramsden, the inside of the tube is

bent into a segment of a circle, 100 feet dia-

meter, and the inside is ground, which causes

tiie bubble to adhere together; if the tube is

straight, it is liable to divide into several

small ones. The internal parts of the tele-

scope are explained in fig. 1 : RR is the ex-
ternal tube of brass plate; within this slides

another tube ss ; ft has two glasses r, zv,

screwed into the outer end, called object-

glasses, and it lias two divisions x, y, called

tbaphagram, with small holes in them ; their

u is to collect the prismatic rays with

which the objects would otherwise he tinged;

the tube ss has a rack t fixed nearly in the

middle of it, which takes into a pinion on
the axis of the milled head T, figs. 1 and 7 ;

by turning this, the glasses v, zv, can be
moved nearly to, or farther from, the eye to

adjust the focus ;
to the tube R at v are 'fixed

the cross wires, whose intersection is exactly

in the centre of the tube. The manner of

fixing these is explained in fig. 3: A is a

brass box, which fits into the end of the tele-

scope-tube, and is held there by four small

screws; within this box is placed a brass

plate B, carrying the wires, which are fasten-

ed by screwing four screws down upon their

ends; when the plate B is in the box, a ring

D is screwed in upon it, which prevents its

falling out, but at the same time leaves it at

liberty to move about in the box; the sides

of the box, and also the telescope-tube, lias

four rectangular holes in it, through which
four screws are passed into the edges of the

piece B, so as to hold it in any position:

these screws come through the external tube,

and have square heads, to be turned by a

key, so as to adjust the interactions in the

-centre: the box A lias a female screw in the

irout, into which is screwed the eye-piece
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; 3 is the tube which screwed to the te-

lescope
; within this slides a tube, containing

two glasses 4, 5 ; by sliding the glasses in or
cut of the tube 3, they < an be ad; listed sd as

to adapt their focus to the cross w ires. This
eye-piece is convenient on account of its

shortness; but as it reverses the objects, it is

sometimes more convenient 1o use the eye-
piece fig. 2, which is much longer, but does
not reverse objects, a is the tube, which is

screwed to the telescope; within this slides

another tube bb, having at one end a tube
(Id, containing two glasses cf, and a diapha-
gram g, and at the other end a tube hh, con-
taining two glasses ik, and a diaphagram :

vr is a cap screwed on to the end to prevent
the tubes coming out. When the instrument
is to be carried, the level is unscrewed from
the legs and packed in a ca'se; the legs are
shut up and kept so by the rings, as before
described. The manner of using this instru-

ment is as follows: When the difference of
level between any two places is required, the
observer with the level goes to the highest of

the two, and his assistant goes to the lowest
with the target, which is a long pole of wood
with a groove in it, in which slides a small rod
carrying a round piece

#
of wood, called a

sight, which is to be observed through the
telescope; the observer opens the legs of the
instrument, and sets them on the ground;
the level is next screwed to them at E, as

shewn in fig. 7 ; the telescopeds then brought
nearly to a level by the screws If 11I1H, as

before described ; the screw c is then turned
so as to release the clamp P, fig. 6 ;

and the
telescope is turned about, so as to point to

the target; the clamp P is then closed, the

observer looks through the telescope, and by
turning the nut T, the focus is adjusted : the
screw Q is then turned (ill the cross wires are
brought to coincide with the object, in an
horizontal plane; he then takes his eye from
the telescope, and works the screw N till he
brings the bubble of air in the level-tube ex-
actly in the middle, which shews that the te-

lescope is perfectly horizontal; the observer
then makes signals to the assistant to raise or

lower the sight on the slider of the target, till

it is brought to coincide with the intersection

of the cross wire, which shews that the tele-:

scope and the sight of the target are on the
same level ; the height which the sight is

from the ground where the target stands, de-
ducted from the height the telescope stands
from the ground, is the difference of level

required.

LEVELLING, the art or act of finding a
line parallel to the horizon at one or more
stations, to determine the height or depth of
one place with respect to another; for laving
out grounds even, regulating descents, drain-

ing morasses, conducting water, &c.
Two or more places are on a true level

when they are equally distant from the centre
O! the earth. Also one place is higher than
another, or out of level with it, when it is far-

ther from the centre of the earth; and a line

equally distant from that centre in all its

points, is called the line of true level. Hence,
because the earth is round, that line must be
a curve, and make a part of the earth’s cir-

cumference, or at least parallel to it, or con-
centrical with it; as the line BCFG (Plate
Misc. fig. 152), which has all its points equally
distant from A, the centre of the earth, con-
sidering it as a perfect globe.

But the line of sight BDE, &c. given by
the operations of levels, is a tangent, or a
"S™ lniti perpendicular to tide scinidiaiTieter
of the earth at the point of contact B, rising
always higher above the true line of level”
tnc farther the distance is, is called the appa-
rent line of level.

r

llms, CD is the height
of the apparent level above the true level
at the distance BC or BD

; also EF is the
excess of height at F, and GlJ at G, kc,
1 he d.ffei ence, it is evident, is always equal
to, the excess of the secant of the arch of dis-
tance above the radius of the earth.

The common methods of levelling are suf-
ficient for laying pavements of walks, or for
conveying water to small distances, &c.

; but
in more extensive operations, as in levelling
rhe bottoms of canals, which are to convey
water to the distance of many miles, and such
kke, the difference between 'the true and the
apparent level must be taken into the ac-
count.

Now the difference CD between the true and
apparent level, at any distance EC or bD, may
be found thus : By a well-known property of
the circle, 2AC -j- CD

; BD BD
; CD ; or

because the diameter of the earth is" so great
with respect to the line CD at all distances to
whicn an operation of levelling commonly ex-
tends, that SAC may be safely taken for SAC
CD in that proportion without any sensible

error, it will be SAC
; BD ; ;

BD
; CD, which

therefore is _ -

-, or - nearly
; that is, the

difference between the true and apparent level,
is equal to the square of the distance between
the places, divided by the diameter of the earth ;and consequently it is always proportional to
the square of the distance.

Now the diameter of the earth being nearly
7958 miles

; if we first take BC = I mile, then
.v »c 2

, 1the excess becomes of a mile, which

is 7.962 inches, or almost 8 inches, for the height
of the apparent above the true level at the dis-
tance of one mile. Hence, proportioning the
excesses in altitude according to the squares of
the distances, the following Table is obtained,
shewing the height of the apparent above the
ti ue level for every 100 yards of distance on
the one hand, and for every mile on the other.

Dist.

or BC.
Dif. of Level,

or CD.
Dist.

or BC.
Dif. of Level,

or CD.

Yards. Inches. Miles. Feet. Inc.
100 0.026 X 0 OF
200 0.103 i 0 2
800 0.231 0 H400 0.411 1 0 8
500 0.643 2 2 8
600 0.925 3 6 0
700 1.260 4 10 7
800 1.645 5 16 7
900 2.081 6 23 11
1000 2.570 7 32 6
1100 3.110 8 42 6
1200 3.701 9 53 9
1800 4.344 10 66 4
1400 5.038 11 80 3
1500 5.784 12 95 7
1600 6.580 13 112 2
1700 7.425 14 130 1

By means of tables of reductions, we
can now level to almost any distance at one
operation, which the antients could not do
but by a great multitude; tor, being unac-
quainted with the correction answering to
any distance, they only levelled from one 20
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;-yards to another, when they had occasion to

continue the work to some considerable ex-

tent.

This table will answer several useful pur-

poses. dims, first, to find the height ot the

apparent level above the tru i, at any distance.

If the given distance is in the table, the cor-

[

rection of level is found on the same line

;

with it: thus at the distance of 1000 yards,

the correction is 2 57, or two inches and a

half nearlv ;
and at the distance of 1 0 miles,

it is 66 feet 4 inches. Rut if the exact dis-

[ tance is not found in the table, then multiply

the square of the distance in yards by 2\>7,

|
and divide by 1,000,000, or cut off six places

i on the right tor decimals ; the rest are inches

:

[
or multiply the sejuare-of the distance in miles

bv 66 feet 4 inches, and divide by 100.

2diy, To find the extent of the visible ho-

rizon, or how far can be seen from any given

l height, on a horizontal plane, as at sea, &c.

I Suppose the eye of an observer, on the top

:
of a slfip’s mast at sea, is at the height of 130

i feet above the water, he will then see about

14 miles all around. Or from the top of a

cliff by the sea-side, the height of which is 66

'I l'ect, a person may see to the distance of near

10 miles on the surface of the sea. Also,

when the top of a hill, or the light in a light-

house, or such like, whose height is 130 feet,

|
first comes into the view of an eye on board

1 a ship, the table shews that the distance of

I the ship from it is 14 miles, if the eye is at

! t'ae surface of tiie water; but if the height of

the eye in the ship is 80 feet, then the dis-

ij tance will be increased by near 1 1 miles,

making in all about 25 miles distance.

3d!y, Suppose a spring to be on one side

I of a h'i:l, and a house on an opposite hill, with

I a valley between them, and that the spring

I seen from the house appears by a levelling

I instrument to be on a level with the fourida-

i ti :n of the house, which suppose is at a mile

j

distance from it; then is the spring eight

j

inches above the true level of the house ; and

i
tyis difference would be barely sufficient for

I the water to be brought in pipes from the

i spring to the house, the pipes being laid all

the way in the ground.

4th; If the height or distance exceed the

limits of the table, then, first, if the distance

be given, divide it by 2, or by 3, or by 4,

i
&c. till the quotient come within the dis-

tances in the table ; then take out the height

answering to the quotient, and multiply it by
the square of the divisor, that is, by 4, or. 9,

j
or id, &c. for the height required: .so if the

top of a hill is just seen at the distance of 40

miles, then 40 divided by 4 gives 10, to

which in tiie table answer 66§- feet, which

being multiplied by 16, the square of 4, gives

1 06 1 y feet for the height of the hill. But

when the height is given, divide it by one of

these square numbers 4, 9, 16, 25, &c. till

the quotient come within the limits of the

table, and multiply the quotient by the

square root of the divisor, that is bv 2, or 3,

or 4, or 5, &c. for the distance sought: so

when the top of the peak of Tenerilife, said

to be almost 3 miles, or 15840 feet high, just

coines into view at sea, divide 15840 by 225,

or the square of 15, and the quotient is 70

nearlv; to which in the table answers by pro-

portion nearly 102. miles; then multiplying

102. by 15, gives 154 miles and 2., for the

distance of the hill.

VOL. II.

The operation of levelling is as follows

:

Suppose the height of the point A (Plate
Miscel. fig. 153.) on the top of a mountain,
above that ot B at the foot of it, is required.

Place the level about the middle distance at

D, and set up pickets, poles, or stall's at A
and B, where persons must attend with sig-

nals for raising and lowering, on the Said

poles, little marks of pasteboard or other
matter.

r

i lie level having been placed ho-
rizontally by the bubble, &c. look towards
the staff AT, and cause the person there to

raise or lower the mark till it appears through
the telescope or sights, &c. at K : then mea-
sure exactly the perpendicular height of the
point I'd above the point A, which suppose
5 feet 8 inches, and set it down in your book.
Then turn your view the other way towards
the pole B, and cause the person there to

raise or lower ins mark, till it appears in the
visual line as before at C

;
and measuring

the height of C above B, which suppose 15
feet 6 inches, set this down in vour book
also, immediately above the number of the
first observation. Then subtract the one
from the other, and the remainder 9 feet 10

inches will be the difference of level between
A and B, or the height of the point A above
the point B.

If the point D, where the instrument is

fixed, is exactly in the middle between the
points A and B, there will be no necessity for

reducing the apparent level to the true one,
the visual ray on both sides being raised
equally above the true level. But if not,

each height must be corrected or reduced
according to its distance, before the one cor-
rected height is subtracted from the other.

VY hen the distance is very considerable or
irregular, so that the operation cannot be
effected at once placing of the level, or when
it is required to know if there is a sufficient

descent for conveying water from the spring
A to the point B (fig. 154.), this must be
performed at several operations. Having
chosen a proper place lor the first station,

as at I, fix a pole at the point A near the
spring, with a proper mark to slide up and
down it, as L ; and measure the distance
from A to I. Then the level being adjusted
in the point T, let the mark L be raised or
lowered till it is seen through the telescope or
sights of the level, and measure the height
AL. Then having fixed another pole at H,
direct the level to it, and cause the mark G to

be moved up or down till it appears through
the instrument; then measure the height
GH, and the distance from 1 to H, noting
them down in the book. This done, remove
the level forwards to some other eminence as

E> from whence the pole H may be viewed, as
also another pole at D ; then having adjusted
the level in the point E, look back to the pole
II; and managing the mark as before, the
visual rav will give the point F; then mea-
suring the distance HE and the height IIF,
note them down in the book. Then, turning
the level to look at the next pole D, the
visual ray will give the point D ; there mea-
sure the height of D, and the distance EB.
entering them in the book as before. And
thus proceed from one station to another till

the whole is completed.
But all these heights must be corrected or

reduced by the foregoing table, according to
their respective distances ; and the whole,
both distances and heights, with their eorrec-

1
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lions, entered in the book in the following

manner:
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Having summed up all the columns, add
those of the distances together, and the whole
distance from A to B is 4755 yards, or two
miles and three quarters nearly. Then the

sums of the corrections taken from the sums
of the apparent heights, leave the two cor-

rected heights ;
the one of which being taken

from the other, leaves 5 feet 11*1 inches for

the true difference of level sought between
the two places A and B, which is at the rate-

of an inch and a half nearly to every 100
yards, a quantity more than sufficient to

cause the water to run from the spring to the
house.

Or the operation may be otherwise per-

formed, thus: Instead of placing the level

between every two poles, and taking both
back-sights and lore-sights, plant it first at

the spring A, and from thence observe the
level to the first pole; then remove it to this

pole, and observe the second pole
; next

move it to the second pole, and observe the
third pole; and so on, from one pole to ano-
ther, always taking foreward sights or obser-
vations only. And then at the last, add all

the corrected heights together, and the sura
will be the whole difference of level sought.

Levelling-staa^es, instruments used in

levelling, serving to carry the marks to be
observed, and at the same time to measure
the heights of those marks from the ground.
They usually consist each of two long wooden
rulers, made to slide over one another, and
divide into feet, inches, &c.
LEVER. See Mechanics.
LEVIGATION. See Pharmacy.
LEVISANUS, a genus of the class and

order pentandria monogynia. The flowers
are aggregate ; corolla one-leafed, superior,
five-cleft; filaments inserted into the base of
the perianthium

; styles two, conjoined
; seeds

live or six. There are five species, shrubs of
the Cape.
LEYDEN PIIIAL. See Electricity.
LEYSERA, a genus of the polygamia

superfiua order, in tiie syngenesia class of
plants, and in the natural method* ranking
under the 49th order, composite. The re-

ceptacle is naked; the pappus paleaceous;
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that of the disc plumy
; the calyx scarious.

There are three species, shrubs of the Cape.
LfAi RIS, a genus of the class and order

syngenesia polygamia sequalis. The calyx
is oblong, imbricate, awnless, coloured down,
leathered coloured

; receptacle naked, hol-
low, dotted. 1 here are eight species, herbs
of America.

LIB'LL, injurious reproaches or accusa-
tions written and published against the me-
mory of one who is dead, Or the reputation of
one who is alive, and thereby exposing him to
public hatred, contempt, and ridicule.

^ ith regard to libels in general, there are,
as in many other cases, two remedies

;
one

by indictment or information, and the other
by action. 1 he former for a public of-
fence; for every libel has a tendency to the
bleach of the peace, by provoking the per-
son libelled to break it; which offence is

said to be the Same in point of law, whether
the matter contained is true or false; and
therefore it is that the defendant on an in-

dictment for publishing a libel, is not allowed
to allege the truth of it by way of justifica-

tion. But in the remedy by action on the
case, which is to repair the party in damages
for the injury done him, the defendant may,
as lor words spoken, justify the truth of the
facts, and shew that the plaintiff has received
no injury at all. The chief excellence there-

fore of a civil action for a libel consists in

this, that it not only affords a reparation for

the injury sustained, but it is a full vindica-

tion of the innocence of the person traduced.

3 Black. 125.

By a late statute, the jury are acknow-
ledged to be judges both of the law and the

fact.

Libel, in the ecclesiastical court, is the

declaration or charge drawn up in writing,

on the part of the plaintiff, to which the de-

fendant is obliged to answer.

Libel, in the law of Scotland, signifies an
indictment.

LIBELLULA, dragon-fly, a genus of bi-

sects of the order neuroptera. '

I he generic

character is: mouth furnished with several

jaws; antennae very short; wings four, ex-

tended; tail (in the male) hook-forcipated.

The libellula', or dragon-flies, sometimes

called by the very improper title of horse-

stingers, exhibit an instance scarcely less

striking than the butterfly of that strange dis-

similitude in point of form under which one

and the same animal is destined to appear in

the different periods of its existence. Per-

haps few persons not particularly conversant

in the history of insects, would imagine that

these highly brilliant and lively animals,

which may be seen flying with such strength

and rapidity round the meadows, and pursu-

ing the smaller insects with the velocity of a

hawk, had once been inhabitants of the wa-

ter, and that they had resided for a very

long space of time in that element before

they assumed their flying form. Of the li-

belluke there are many different species,

both native and exotic. The most remark-

able of the English species is the libellula

varia, or great variegated libellula. This in-

sect makes its appearance principally towards

the decline of summer, and is au animal of

singular beauty: its general length is about

three inches from head to tail, and the wings,

when expanded, measure near four inches

from tip to tip
;
the head is very large, and

affixed to the thorax by an extremely slender
neck ; the eyes occupy by far the greatest
part of the head, and are of a pearly blue-
grey cast, with a varying lustre

; the [font is

greenish yellow ; the thorax of the same co-
Tour, but marked by longitudinal black
streaks; the body, which is very long, slen-

der, and subcylindrical, is black, with rich
variegations- of bright blue, and deep grass-
green

; the wings are perfectly transparent,
strengthened by very numerous black reti-

cular fibres, and exhibit a strongly irides-

cent appearance, according to the various
inflexions of light

; each is marked near the
tip by a small oblong square black spot on
the outer edge

;
the legs are black, and the

tail is terminated by a pair of black forci-

pated processes, with an intermediate shorter
one of similar colour. Sometimes this insect
varies ; the spots or marks on the abdomen
and thorax being red or red-brown instead of
green.

The female libellula deposits or drops her
eggs into the water, which sinking to the bot-

tom, are hatched, after a certain period, into

hexapode flatfish larvae or caterpillars, of a
very singular and disagreeable aspect. They
cast their skins several times before they ar-

rive at their full size, and are of a dusky
brown colour. The rudiments of the future
wings appear on the back of such as are ad-
vanced to what may be called the pupa or
chrysalis state, in the form of a pair ot oblong
scales or processes, and the head is armed
with a most singular organ for seizing its

prey, viz. a kind of proboscis, of a flattened

form, and furnished with a joint in the mid-
dle, the end being much dilated, and armed
with a pair of strong hooks or prongs. This
proboscis, when the animal is at rest, is fold-

ed or turned up in such a manner as to lap

over the face like a mask; but when the
creature sees any insect which it means to

attack, it springs suddenly forwards, and by
stretching forth the jointed proboscis, readily

obtains its prey. They continue in this their

larva and pupa state for two years, when,
having attained their full size, they prepare
for their ultimate change; and creeping up
the stem of some water-plant, and grasping
it with their feet, they make an effort, by
which the skin of the back and head is forced 1

open, and the inclosed libellula gradually
emerges. The wings, at this early period of

exclusion, like those of butterflies, are very
short, tender, and contracted, all the rami-
fications or fibres having been compressed
within the small compass of the oblong scales

on the back of the larva, or pupa ; but in the

space of about half an hour, they are fully

expanded, and have acquired the solidity and
strength necessary for flight. This curious

process of the evolution or birth of the libel-

lula generally takes place in the morning, and
during a clear sunshine. The remaining part

of the animal’s life is but short in comparison
with that which it passed in its aquatic state,

the frosts of the close of autumn destroying

the whole race. They are also the prey of

several sorts of birds.

The libellula depressa is a smaller or

shorter species than the preceding, though
with a considerably broader body in propor-
tion. The male is of a bright sky-blue, with

the sides of the body yellow
; the female of

a line brown or bay, with yellow sides also.

The wings in both sexes are transparent, ex-

cept at the shoulders, where they are eac
marked by a broad bed or patch of brown
with a stripe of yellow ; the tips of each wing
have also a small oblong-square black spot
on the outer margin. The larva of this spe-
cies is of a shorter form than that of the pre-
ceding, and is of a greenish-brown colour.

The libellula virgo is one of the most ele-

gant of the European insects. It is much
smaller than the libellula varia, and is distin-

guished by its very slender, long, cylindric
body, which, as well as the head and thorax,
is usually either of a bright but deep golden
green, or else of a deep gilded blue." The
wings are transparent at the base and tips,

but are each marked in the middle by a very
large oval patch or bed of deep blackish or
violet blue, accompanied with iridescent
hues according to the direction of the light

:

sometimes the wings are entirely violet-black,

without the least appearance ot transparency
either at the base or tips; and sometimes

j

they are altogether transparent, without any
appearance of the violet-black patch which
distinguishes the majority of specimens; and
lastly the insect sometimes appears with
transparent wings, but shaded with a strong
cast of gilded greenish brown, each being
marked by a small while speck at the exte-
rior edge, near the tip.

A much smaller species than the preced-
ing, and equally common, is the libellula

puella of Linnaeus. This varies much in co-
lour, but is generally of a bright and beauti-
ful sky-blue, variegated with black bars on.

the joints, and with the thorax marked by
black longitudinal stripes. The wings are
transparent, and each marked near the tip

with a small oblong-square black marginal
spot.

The exotic libellulx are very numerous.
Among the most remarkable may be num-
bered the L. lucretia. It is a native of the
Cape of Good Hope, and is distinguished by
the excessive length of its slender bodv,
which measure not less than five inches and'

a half in length, though scarcely exceeding
the tenth of an inch in diameter. The wings j

are transparent, of a slender or narrow shape,
as in the L. puella, to which this species is

;

allied in form, and measure five inches and
a half in extent from tip to tip. The colour
of the head and thorax is brown, with a vel-
lowish stripe on each side, and the body is of
a deep mazarine-blue. See Plate Nat. Hist,
figs. 250, 25 I

.

LIBERALS, in Roman antiquity, a per-
son who from being a slave, had obtained his

freedom. The difference between the li-

berti and libertini was this: the liberti were
such as had been actually made free them-
selves, and the libertini were the children of
such persons.

LIBRA, the balance, in astronomy, one of
the twelve signs of the zodiac, the" sixth in
order

;
so called because when the sun enters

it, the days and nights are equal, as if weighed
in a balance.

Authors enumerate from ten to forty-nine
stars in this sign.

Libra, in Roman antiquity, a pound
weight

; also a coin, equal in value to twenty
denarii.

L1BRATION, in astronomy, an apparent
irregularity of the moon’s motion, whereby
she seems to Vibrate about her axis, some-
times from the east to the west, and now and
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tiienfrom the west to the east; so that the

parts in the western limb or margin ot the

moon sometimes recede from the centre ot

the disk, and sometimes move towards it, by

which means they become alternately visible

and invisible to the inhabitants ot the earth.

Libration of the earth, is sometimes used

to denote the parallelism of the earth’s axis,

in every part of its orbit round the sun.

LICENCE, in law, an authority given to

a person to do some lawful act.

A licence is a personal power, and there-

fore cannot be transferred to another. If the

person licensed abuse the power given him,

la that case he becomes a trespasser.

LICENTIATE, one who has obtained the

degree of a licence. The greatest number of

the officers of justice in Spain are distinguish-

ed by no other title but that of licentiate. In

order to pass licentiate in common law, civil

law, and physic, they must have studied

seven years
;
and in divinity, ten. Among

lis, a licentiate usually means a physician

who has a licence to practise, granted by the

college of physicians, or the bishop ot the

diocese.

LICHEN, liverwort, a genus of the na-

tural order of alga;, in the cryptogamia class

of plants. The male receptacle is roundish,

somewhat plain and shining. In the female

the leaves have a farina or mealy substance

scattered over them. There are about 21b

species, all* found in Britain. Among the

most rem ukable are the following:

1. The geographicus ; it is frequent in

rocks, and may be readily distinguished at a

-distance. The crust or ground is of a bright

greenish-yellow colour, sprinkled over with

numerous plain black tubercles; which fre-

quently run into one another, and form lines

resembling the rivers in a map, from which

•last circumstance it takes it name.

2. The calcarious, or black-nobbed dyer's

lichen, is frequent on calcarious rocks; and

has a hard, smooth, white/stony, or tar-

tareous crust, cracked or tesselated on the

surface, with black tubercles. Dillenius re-

lates, that this species is used in dyeing, in

the same manner as the tartareus after-men-

tioned.

3. The ventosus, or red spangled tartare-

ous lichen, has a hard tartareous crust, crack-

ed and tesselated on the surface, of a pale

yellow colour when fresh, and a light olive

when dry. The tubercles are of a blood-red

colour at top, their margin and base of the

same colour as the crust. The texture and

appearance of this (according to Mr. Eight-

foot) indicate that it would answer the pur-

poses of dyeing as well as some others of this

tribe, if proper experiments were made.

4. The candelarius, or yellow farinaceous

lichen, is common upon walls, rocks, boards,

and old pales. There are two varieties.

The lirst has a farinaceous crust of no regular

figure, covered wifh numerous small green-

ish-yellow or olive shields, and grows com-
monly upon old boards. The other has a

smooth, hard, circular crust, wrinkled and

lobed at the circumference, which adheres

closely to rocks and stones. In the centre

are numerous shields of a deeper yellow or

orange colour, which, as they grow old,

swell in the middle, and assume the figure of

tubercles. The inhabitants of Smalaud in

Sweden scrape this lichen from the rocks,

and mix it with their tallow, to make golden

candles to burn on festival days.

5. The tartareus, or large yellow-saucered

dyer’s lichen, is frequent on rocks, both in

the Highlands and Lowlands of Scotland.

The crust is thick and tough, either white or

greenish white, and has a rough warded sur-

face. The shields are yellow or buff-colour-

ed, of various sizes, from that of a pin’s head

to the diameter of a silver penny. Their

margins are of the same colour as the crust.

This lichen is much used by the Highlanders

for dyeing a fine claret or pompadour colour.

For this purpose, after scraping it from the

rocks, and cleaning it, they steep it in urine

for a quarter of a year. Then taking it out,

they make it into cakes, and hang them up in

bags to dry. These cakes are afterwards pul-

verised, and the powder is used to impart the

colour with an addition of alum.

6. The parellus, or crawfish-eye lichen,

grows upon walls and rocks, but is not very

common. The crusts spread closely upon
the place where they grow, and cover them
to a considerable extent. They are rough,

tartareous, and ash- coloured, ot a tough cori-

aceous substance. The shields are numerous
and crowded, having white or ash-coloured,

shallow, plain discs, with obtuse margins.

This is used by tiie French for dyeing a red

colour.

7. The saxatilis, or grey-blue pitted lichen,

is very common upon trunks of trees, ro ks,

tiles, and old wood, it forms a circle two or

three inches diameter. The upper surface is

of a blue grey, and sometimes of a whitish

ash-colour, uneven, and full of numerous
small pits or cavities; the under side is black,

and covered all over, even to the edges, with

short simple hairs or radicles. A variety

sometimes occurs with leaves tinged of a red
or purple colour. This is used by finches

and other small birds in constructing the out-

side of their curiously formed nests.

8. The omphalodes, or dark-coloured

dyer’s lichert, is frequent upon rocks. It

forms a thick widely expanded crust of no re-

gular figure, composed of numerous imbri-

cated leaves of a brown or dark-purple co-

lour, divided into small segments. The mar-
gins of the shields are a little crisped and
turned inwards, and their outside ash-colour-

ed. This lichen is much used by the High-
landers in dyeing a reddish-brown colour.

They steep it in urine fora considerable time,

till it becomes soft and like a paste; then,

forming the paste into cakes, they dry them
in the sun, and preserve them for use in the

manner already related of the tartareus.

9. The parietinus, or common yellow
wall-lichen, is very common upon walls,

rocks, tiles of houses, and trunks of trees. It

generally spreads itself in circles of two or

three inches diameter, and is said to dye a

good yellow or orange-colour with alum.

10. The Islandicus, or eatable Iceland
lichen, grows on many mountains both of the

Highlands and Lowlands of Scotland. It

consists of nearly erect leaves about two
inches high, of a stiff substance when dry,

but soft and pliant when moist, variously di-

vided without order into broad distant seg-

ments, bifid or trifid at the extremities. The
upper or interior surface of the leaves is con-

cave, chesnut-colour, smooth, and shining,

but red at the base
;
the under or exterior

12
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surface us. smooth and whitish, a little pitted,

and sprinkled with very minute black warts.

The margins of the leaves and all the seg-

ments from bottom to top, are ciliated with

small, short, stiff, hair-like spinules, of a dark

chesnut-colour, turning towards the upper
side. The shields are very rarely produced.

Made into broth or gruel, it is said to be very

serviceable in coughs and consumptions ;
and,

according to Haller and Scopoli, is much
used in these complaints in Vienna.

11. The pulmonarius, or lung-wort lichen,

grows in shady woods upon the trunks of old

trees. The leaves are as broad as a man’s

hand, of a kind of leather-like substance,

hanging loose from the trunk on which it

grows, and lacimated into wide angular seg-

ments. Their natural colour, when fresh, is

green; . but in drying) they turn first to a

glaucous and afterwards to a fuscous colour.

It has an astringent, bitter taste; and, ac-

cording to Gme'.in, is boiled in ale in Siberia,

instead of hops. The antients used it in

coughs and asthmas, &c. but it is not used in

modern practice.

12. The caiicaris, or beaked lichen, grows
sometimes upon trees, but more frequently

upon rocks, especially on the sea-coasts, but
is not very common. It is smooth, glossy',

and whitish, producing flat or convex shields,

of the same colour as the leaves, very near

the summits of the segments, which are acute
and rigid, and, being often reflected from the

perpendicular by the growth of the shields,

appear from under their limbs like a hooked
beak. This will dye a red colour; and pro-

mises, in that intention, to rival the famous
lichen rocolla or argol, which is brought from
the Canary Islands, and sometimes sold at the

price of 80/. per ton. It was formerly used
instead of starch to make hair-powder.

13. The prunastri, or common ragged
hoary lichen, grows upon all sorts of trees;

but it is generally most white and hoary on
the sloe and old palm trees, or upon old

pales. This is the most variable of the whole
tribe of lichens, appearing different in figure,

magnitude, and colour, according to its age,

place of growth, and sex. The young plants

are of a glaucous colour, slightly divided into

small acute crested segments. As they grow
older, they are divided like a stag’s horn, into

more and deeper segments, somewhat broad,

flat, soft, and pitted on both sides, the upper
surface of a glaucous colour, the under one
white and hoary. The male plants, as Lin-
naeus terms them, are short, seldom more
than an inch high, not hoary on the under
side; and have pale glaucous shields situated

at the extremities of the segments, standing
on short peduncles, which are only small
stiff portions of the leaf produced. The fe-

male specimens have numerous farinaceous
tubercles both on the edges of their leaves,

and the wrinkles of their furnace. The pul-
verised leaves have been used as a powder
for the hair, and also in dyeing yarn of a red
colour.

14. The juniperinus, or common yellow
tree-lichen, is common upon the trunks and
branches of elms and many other trees. Lin-
naeus says it is very common upon the juni-
per. The Gothland Swedes dye their yam.
of a yellow colour with it, and give it as a
specific in the jaundice.

15. The caninus, or ash-coloured grourid
liverwort, grows upon the ground among
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moss, at the roots of trees in shady woods,

and is.frequent also in heaths and stony places.

The leaves are large, gradually dilated to-

wards the extremities, and divided into

roundish elevated lobes. Their upper side,

in dry weather, is
:

ash-coloured ;
in rainy

weather, of a dull fuscous green colour; their

under-side white and hoary, having many
thick downy nerves, from which descend nu-

merous long, white, pencil-like radicles. 'The

pelt®, or shields,, grow at tiie extremities of

the elevated lobes, shaped like the human
nail

;
of a roundish oval form, convex above,

and concave beneath
;
of a chocolate colour

on the upper side, and the same colour with

the leaves on the under. There are two va-

rieties. the one called reddish, and tlye other

many-tingered, ground-liverwort. '1 he for-

mer is more common than the other. This
species has been rendered famous by the ce-

lebrated Dr. Mead, who asserted that it was

an infallible preventative of the dreadful

consequences attending the bite of a mad
dog.

16. 1 he aphthosus, or green ground liver-

wort with black warts, grows upon the

ground at the roots of trees in woods, and
other stony and mossy places. It differs very

little from the foregoing, and according to

some is only a variety of it. Linnaeus in-

forms us, that the country-people ot Upland
in Sweden give an infusion ot this lichen in

milk to children that are troubled with the

disorder called the thrush or aphthae, which

induced th.d ingenious naturalist to be-tow

upon it the trivial name of aphthosus. The
same writer also tells us, that a decoction of

it in water purges upwards and downwards,

and will destroy worms.
1 7-. The cocciferus, or scarlet-tipped cup-

lichen, is frequent in moors and heaths. It

has in the first state a granulated crust tor its

ground, which is afterwards turned into small

laciniated leaves, green above, and hoary un-

derneath. The plant assumes a very different

aspect, according to the age, situation, and

other accidents of its growth; but may be in

general readily distinguished by its fructifi-

cations, which are fungous tubercles of a tine

scarlet colour, placed on the rim of the cup,

or on the top of the stalk. These tubercles,

steeped in an alcaline lixivium, are said to

dye a fine durable red colour.

18.

The rangiferinus, or rein-deer lichen,

is frequent in woods, heaths, and mountain-

ous places. Its general height, when full-

grown, is about two inches, The stalk is hol-

low, and very much branched from bottom

to t >p : the branches are divided and subdi-

vided, and at last terminated by two, three,

four, or live very tine, short, nodding horns.

The axil lie of the branches are often perfo-

rated. The whole plant is of a hoary white

or grey colour, covered with white farina-

ceous particles, light and brittle when dry,

soft and elastic when moist. The fructifica-

tions are very minute, round, fuscous, or

reddhhrbrown tubercles, which grow on the

very extremities of the finest branches; but

these tubercles are very seldom found.
r

J he

plant seems to have no foliaceous ground for

the base, nor scarcely any visible roots.

Linnaeus tel's us, that in Lapland this moss

grows so luxuriant that it is sometimes found

a foot high. There are many varieties of this

species, of which the principal is the sylvati-

ous, or brown-tipt rein-deer lichen. The

most remarkable difference between them

is, that the sylvaticus turns fuscous by age,

while the other always continues white.

19. The piicatus, or officinal stringy lichen,

grows on the branches of old trees, but is not

very common. The stalks are a foot or more

in length, cylindrical, rigid, and string-

shaped, very irregularly branched, the

branches entangled together, of a cinereous

or ash-colour, brittle and stringy if doubled

short, otherwise tough and pliant, and hang

pendant from the trees on which they grow.

'Lhe shields grow generally at the extremi-

ties of the branches, are nearly fiat, or slight-

ly concave, thin, ash-coloured above, pale-

brown underneath, and radiated with fine

rigid fibres. As the plant grows old, the

branches become covered with a white,

rough, warty crust; but the young ones are

destitute of it. It was formerly used in the

shops as an astringent to stop haemorrhages,

and to curef ruptures; but is out of the mo-
dern practice. Linnaeus informs us, that the

Laplanders apply it to their feet to relieve

the excoriations occasioned by much walk-

ing.

20. The barbatus, or bearded lichen,

grows upon the branches of old trees in thick

woods and pine-forests. The stalks or strings

are slightly branched and pendulous, from

half a foot to two feet in length, little bigger

than a taylor’s common sewing-thread ; cy-

lindrically jointed towards the base; but sur-

rounded every where else with numerous ho-

rizontal capillary fibres, either simple or

slightly branched. Their colour is a whitish

green. This has an astringent quality like

the preceding. When steeped in water, it

acquires an orange colour; and, according to

Dillenius, is used in Pennsylvania for dyeing

tiiat colour.

21. The vulpinus, or gold wiry lichen,

grows upon the trunks of old tree's, but is not

very common. It is produced in erect tufts,

from half an inch to two inches in height, ot a

fine yellow or lemon-colour, winch readily

discovers it. The filaments which compose

it are not cylindrical, but a little compressed

and uneven in the surface, variously branched,

the angles obtuse, and the branches straggling

and entangled one with another. Linnaeus

informs us, that the inhabitants of Smaland in

Sweden dye their yarn of a yellow colour

with this lichen; and that the Norwegians

destroy wolves by stuffing dead carcases with

this moss reduced to powder, and mixed

with pounded glass, and so-exposing them in

the winter-season to be devoured by those

animals.

LICONIA, in botany; a genus of the di-

gynia order, belonging to the pentandria class

of plants. There are five petals inlaid in the

pit of the nectarium at its base; the capsule

is bilocular and seed-bearing.

LICUALA, a genus of the nat. order of

palm®. The flowers are all hermaphrodite;

cal. and cor. three-parted ;
nect. sertiform

drupe. There is one species.

LIEUTENANTS, Lords, of counties,

are officers who, upon any invasion or rebel-

lion, have power to raise the militia, and to

give commissions to colonels and other offi-

cers, to arm and form them into regiments,

troops, and companies. Under the lords-

lieutenants, are deputy-lieutenants, who have

the same power
;
these are chosen by the

lords-lieutenants, out of the principal gentle-

men of each county, and presented to the

king for his approbation.

LIFE ANNUITIES, annual payments,

to continue during any given life or lives.

The present value of a life annuity is tne sum
which would be sufficient (allowing for the

chance of the life failing) to pay the annuity

without loss ;
and supposing money to bear

no interest, the value of an annuity of 1/. is-

equal to the expectation of the life. Thus it

will be found by the table given under the

article Expectation of life, that the ex-

pectation of a life aged forty, is twenty-three

years ; or, in other words, that a set of lives

at this age, will, one with another, enjoy

twenty-three years each ot existence, some
of them enjoying a duration as much longer

as others fall short of it. Therefore, sup-

posing money to bear no interest, 23/. in

hand lor each life would be sufficient to pay

to any number of such lives 1/. per annum,

for -their whole duration ;
or, in other words,

|

23/. is, on this supposition, the value of a life
\

aged forty. But it any improvement is made
of money by putting it out to interest, the

sum just mentioned will be more than the va- s

lue, because it will be more than sufficient to

pay the annuity ;
and it will be as much

more than sufficient as the improvement- or

the interest is greater. If, for instance, mo-
ney may be so improved by being put out to

interest, at 5/. percent, as to double itself in

fourteen years, the seller ot such an annuity,,
j

on putting out luttf the purchase money to- i

interest, v ill at the end ot fourteen years find

himself in possession ot 20/. I Os. or of )\l.

]0s. more than is sufficient to pay the re-

mainder of the annuities, though he should

make no further improvement of the pur-

chase money. At whatever rate of^ interest

the money is improved, there must be a sur-

plus; and if it is fully improved at 5/. per !

cent., it will be found that 11/. l6.v. 8 d. tor

each annuity, will be sufficient (instead of-

23/.) to make all the annua! payments; or, if

money can be improved at 61. per cent.,,

10/. l’4s. If/, will be sufficient.

Many persons have fallen into an error

with respect, to the value of life-annuities, by

considering it the same as the value ot an an-

nuity certain for a term of years equal to the-

expectation of the life. The inaccuracy of

this mode of computation arises from the dif-

ference between the value of a certain num-
ber of payments to be made every year regu-

larly till the term is completed, and the va-

lue of the same number of payments to be
j

made at greater distances of time from one

another, and not to be all made till many
years.after the expiration of the term equal,

to the expectation.

The true method of computing the values of

life-annuities cannot be more clearly expressed'

than as it is given in “ The Doctrine of Annui-

ties and Assurances on Lives and Survivorships,

by William Morgan.—“ Was it certain that a

person of a given age would live to the end of a

year, the value of an annuity of 1 1. on such a3

life would be the present sum that would in-

crease in a year to the value of a life one year

older, together witty the value of the single pay-

ment of 1/. to be made at the end of a year ;

that is, it would be 1/. together with the value

of a life aged one year older than the given life,,

multiplied by the value of 1/. payable at the

end of a year. Call the value of a life one year

older than the given life N, and the value oi ll.

.

3



payable at the end of a year —
;
then will the

value of an annuity on the given life, on the

supposition of a certainty, be -f y X N =

x T+”n7 But the fact is, that it is uncer-

r

lain whether the given life will exist to the end

of the vear or not . this last value therefore,

must be diminished in the proportion of this

uncertainty; that is, it must be multiplied by

the probability that the given life will survive

one vear, or supposing —- to- express this pro-
•' a

b

bability, it will be — X 1 -j- N. In the same

manner the values of annuities on the joint con-

tinuance of lives may be found : Call the value of

any two joint lives M, the probability that two
' J ‘

. Id
lives one year younger will exist a year ,

and - as above, the value of 1/., payable at
r

the end of the year. Then, by reasoning as be-

fore, the value of the joint continuance of two

lives one year younger will be expressed by

id
X 1 -f-

M.
acr

By these theorems, tables may be calculated

of the values of single or joint lives, according

to any table of the probabilities ot life, and by

the use of logarithms, and computing upwards,

/ from the oldest to the youngest life, the labour

of forming such tables is not very great; few

persons, however have occasion to undertake it,

as the tables published by Dr. Price, Mr. Mor-

gan, and Mr Maseres, shew the values of life-

annuities as accurately as the present knowledge

of the decrements and duration of human life

will admit, and are sufficient for almost every

useful purpose.
TABLE I.

Shewing the Value of an Annuity of £.\ on a

Single Life at every Age according to the

probabilities of the duration of Human Life

at Northampton, reckoning Interest at 5 per

Cent.

Ages. Value. Age Value.
,
Age. Value.

Birth. 8.863 33 12.740 66 7.034

1 year
2

1 1 .563 34 12.623 67 6.787

13 420 35 1 2.502 68 6.536

3 14.135 36 12 377 69 6.281

4 14.613 37 12._49 70 6 023

5 14.827 38 12.116 71 5.764

6 15.041 39 11.979 72 5.504

7 15.166 40 11.837 73 5.245

8 15 226 41 1 1.695 74 4.990

9 15.210 42 11.551 75 4.744

10 15.139 43 11.407 76 4.511

11 15.043 44 11.258 77 4 277

12 14.937 45 11.105 78 4.035

13 14.826 46 10.947 79 3.776

14 14.710 47 10.784 80 3.515

15 14.588 48 10.616 81 3.263

16 14.460 49 10.443 82 3.020

17 14.334 50 10.269 83 2.797

18 14.217 51 10.097 84 2.627

19 14 108 52 9.925 85 2.471

20 14.007 53 9.748 86 2.328

21 13 917 54 9.567 87 2.193

22 13.833 55 9.382 83 2.080

23 13.746 56 9.193 89 1.924

24 13.658 57 8.999 90 1.723

25 13.567 58 8.801 91 1.447

26 13.473 59 8.599 92 1.153

27 13.377 60 8.3.92 93 0.816

28 13.278 61 8.181 94 0 524

29 13.177 62 7.966 95 0.238

30 13.072 63 7.742 96 0.000

31 12.965 64 7.514

32 12.854 65 7.276

LIFE ANNUITIES.

These values suppose the payments to he

made yearly, and to begin at the end of the first

year
;
if the payments are to be made half-yearly,

the value in the table will be increased about

one-fifth of a year’s purchase.

In order to find the present value of an an-

nuity during any given life, it is only necessary

to multiply the value in the table corresponding

with the age, by the given annuity.

Exam hie.. What should a person, aged 45, give,

to purchase an annuity of 50/. during his life ?

The value in the table against 45 years is

1 1.105, which multiplied by 50, gives the answer

5551. 5s.

TABLE II.

Shewing the Value of an Annuity during the

joint continuance of Two Lives, according to

the probabilities of Life at Northampton ; i

reckoning Interest at 5 per Cent.

Ages. Value,
j

Ages. 1 Value. Ages

.

Value.

5-5 11.984 20-25 10.989 40-45 8.643

5-10 12.315 20-30 10.707 40-50 8.177

5-15 1 3 .954 10-35 10.363 40-55 7.651

5-20 11.561 20-40 9.937 40-60 7.015

5-25 11.281 20-45 9.448 40-65 6.240

5-30 10.959 20-50 8.861 40-70 5.298

5-35 10.572 20-55 S.216 40-75 4.272

5-40 10.102 20-60 7.463 40-80 3.236

5-45 9.571 20-65 6.576 45-45 8.312

5-50 8.941 20-70 5.532 O
l
Q1-T 7.891

5-55 8.256 20—75 4.424 45-55 7.41

1

5-50 7.466 20-80 3.325 45-60 6.822

5-65 6.546 25-25 10.764 45-65 6.094

5-70 5.472 25-30 10.499 45-70 5.195

5-75 4.362 25-35 10.175 45-75 4.206

5-80 3.238 25-40 9.771 45-80 3.197

10-10 12.665 25-45 9.304 50-50 7.522

10-15 12.302 25-50 8.739 50-55 7.098

10-20 11 906 25-55 8.116 50-60 6.568

1 0-25 11.627 25—60 7.383 50-65 5.897

10-30 1 1 .304 25-65 6.515 50-70 5 054
10-35 10.916 25-70 5.489 50-75 4.112

10-40 10.442 25-75 4.396 50-80 3.140

10-45 9.900 25-80 3.308 55-55 6.735

10-50 9.260 30-30 10.255 55-60 6.272

10-55 8 560 30-35 9 954 55-65 5.671

10-60 7.750 30-40 9.576 55-70 4.893

10-65 6.803 30-45 9' 135 55-75 4.006

10-70 5.700 30-50 8 596 55-80 3.076

10-75 4.522 30-55 7.999 60-60 5.888

10-80 3.395 30-60 7.292 60-65 5.372

15-15 11.960 30-65 6.447 60-71 4.680

15-20 11.585 30-70 5.442 60-75 3.866

15-25 11,324 30-75 4 365 60-80 2.992

15-30 11.021 30-80 3.290 65-65 4.960

15-35 10.655 35-35 9 680 65-70 4.378

15-40 10.205 35-40 9.331 65-75 3.665

15-45 9.690 35-45 8 921 65-80 2.873

15-50 9.076 35-50 8.415 70-70 3.930

15-55 8 403 ’ 35-55 7.849 70-75 3.347

15-60 7.622 35-60 7 174 70-80 2.675

15-65 6.705 35-65 6.360 75-75 2.917

15-70 5.631 ; 35-70 5.382 75-80 2 381

15-75 4.495 35-75 4.327 80-80 2.018

15-80 3.372 I 35-80 3 268 85-85 1.256

20-20 1 1 .232 I
40-40 9.016 90-90

i

0.909

It is unnecessary to insert a Table of the

values of the longest of two lives, as it may be

easily found from the values given in the

above tables by the following general rules

:

“ From the sum of the values of the single

lives subtract the value of an annuity on the

joint lives, and the remainder will give the

value of an annuity on the continuance of the

longest of two such lives.”

Example. What is the value of an annuity

on the longest of two lives whose ages are

thirty and forty ?

By Table I. the value of a single life of 30

6(J

is 13.071', and by the same Table the value

of a single life of 40 is 11.837. 1 heir sum
therefore is 24.909, from which 9 57(1 (the

value of the joint lives of 30 and 40 by 1 able

11.) being subtracted, gives 15.333 for the

number of years purchase required.

' The value of an annuity on three joint

lives may be found from the preceding tables,

by the following rule:
“ Let A be the youngest, and C the

oldest of the three proposed lives.
r

l ake the

value of the two joint lives B and C, and find

the age of a single life D of the same value.

Then find the value of the joint lives A and

D, which will be the answer.”

Example. Let the threg, given lives be

20,30, and 40. The value of the two oldest

joint lives B and C will (by Table II.) |>e

9.576, answering in Table 1. to a single lite

I) of 54 years; and the value of the joint

lives A an*d D, or the ages in the Table which

come nearest to them, gives 8.216 for the

value sought.

The value of three joint lives being

known, the value of the longest of any three

lives may be computed by the following

rule:
“ From the- sum of the values of all the

single lives, subtract the sum ol the values of

all the jo -.lit lives combined two and two.

Then to the remainder add the value o; the

three joint lives; and this last sum will be

the value of the longest of the three lives.
’

Example. '1 he sum of the values of three

single lives whose ages are 20, 30, and 40, is

(by Table I.) 38.916. The value of two

joint lives, whose ages are 20 and 30, is (by

Fable II.) 10.707 \
of two joint lives whose

aces are 20 and 40, is 9 937, and twojoint lives

whose ages are 30 and 40 is 9.576 ; the sum of

these three values is 30.220. This sum sub-

tracted from 38.916, leaves. 8.696, which re-

mainder added to 8.216 (the value ot the

three joint lives in the last example), gives

16.912, the value of the longest of the three

lives. The answers in this and the preceding

example are not quite exact, inconsequence
i of the table of joint lives being confined t®

the combinations of every fifth year of age;

those who have occasion to make such com-

• putatioris, will find more extensive tables of

;
the values ofjoint lives in Dr. Price’s excel-

|

lent Treatise on Reversionary Payments; but

|

a general table of the values of two joint lives*-

! for every possible difference of age, at dif-

j

ferent rates of interest, has long been very

j

desirable.

|

The solutions of the following Problems, in

j

addition to the rules already given, will com-
prehend all the cases which most commonly
occur relating to the values of annuities on

lives or survivorship.

Prcb. I. To detemine the value of an an—
! nuitv on a given life for any number of years.

|

Solution

.

Find the value of a life as many
years older than the" given life as are equal to

the term for which the annuity is proposed.

Multiply this value by 1/., payable at the

end ot this term, and also by the probability

that the life will continue so long. Subtract.

I

the product from the present value of the
!

given life, and the remainder multiplied by
the annuity will be the answer.

Example. Let the annuity be 20/. the

age of tne given life 35 years,, and the term
proposed 14 years. The value of a life aged.

49 years (or 14 years older than the given
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life), appears by Table I. to be 10.443. The
value of 1/. payable at the end of 14 years
(see Compound Interest), is .505068, and
the probability that the life will exist so Iona;,

(See Expectation of Life) is

These three values multiplied into each other
are equal to 3.861, which being subtracted

from 12.502 (the present value of the given
life by 'Fable I.), we have 8.641, and this re-

mainder multiplied by 20, gives 162/. I6i'. 4J.

for tire value required.

In a similar manner the value of an an-

nuity for any given term, upon two joint

lives, may be determined.

Prob. II. To find the value of an annuity
certain for a given term after the extinction of

any given life or lives.

Solution. Subtract the value of the life or

lives from the perpetuity, and reserve the re-

mainder. Then say, as the perpetuity, is to

the present value of the annuity certain, so is

the said reserved remainder, to a fourth pro-

portional, which will be the number of years

purchase required.

Example. A and his heirs are entitled to

an annuity certain for 14 years, to commence
at the death of B, aged 35. What is the

present value of A*s interest in this annuity?

By Table I. the value of the life of B is

12.502, which subtracted from 20, the per-

petuity, leaves 7.498 for the remainder to be
reserved. Then, as 20, is to 9.898 (the value

of an annuity certain for 14 years), so is

7.498 (the reserved remainder), to 3.7 107, the

number of vears purchase required.

Prob. Ilf. To find the value of an annuity

for a term certain, and also for what may hap-

pen to remain of a given life of lives after

the expiration of this term.

Solution. Find the value of a life or lives

as many years older than the given life or

lives as' are equal to the term for which the

annuity certain is proposed. Multiply this

value by 1/. payable at the end of the given

term, and also by the probability that the

given life or lives will continue so long. Add
the product to the value of the annuity cer-

tain for the given term, and the sum wdl be

the answer.

Example. Let the value be required of an

annuity certain for 14 years, and also for the

remainder of a life now aged 35 after the ex-

piration of this term. By 'Fable I. the value

of a life aged 49 (or 14 years older than the

given life) is 10.443. The value of 1/. pay-

able at the end of 14 years, is .505068, and

the probability that the life will exist so long

is 2.1.11. These three numbers multiplied

into each other, produce 3.861, which being

added to 9.898, the value of an annuity cer-

tain for 14 years (see Annuities), becomes

equal to 13 759, the number of years pur-

chase required.

Prob. IV. To determine what annuity

any given sum will purchase during the joint

lives of two persons of given ages, and also

during the life of the survivor, on condition

that the annuity shall be reduced one-half at

the extinction of the joint lives.

Solution. Let twice the given sum be di-

vided by the sum of the two single lives, and

the quotient will give the annuity to be paid

during the joint lives; one-half of which is

therefore the annuity to be paid during the

remainder of the surv iving life.

Example

,

A aged 27, and B aged 35,

gre desirous of sinking 1000/. in order to re-

ceive an annuity during their joint lives, and
also another annuity of half the value during
the remainder of the surviving life. It is

required to determine what annuities should
be granted them under those circumstances.

By Table I. the value of a life of 27 is 1 3.377,
and the value of a life of 35 is 12.502.

2000( (or twice the given sum) being divided

by 25.879 (the sum of the values of the two
lives), gives 77.282 /. for the annuity to be
granted during the joint continuance of the
lives

;
and its half, or 38.641/. is the annuity

to he paid during the life of the survivor.

Prob. V. B, who is of a given age, will,

if he lives till the decease of A, whose age is

also given, become possessed of a perpetual
annuity, or of an estate of a given yearly va-

lue; to find the worth of his expectation in

present money.

Solution. Find the Value of an annuity on
two equal joint lives wdiose common age is

equal to the age of the oldest of the turn pro-

posed lives, which value subtract from the

perpetuity, and take half the remaiuder

:

then say, as the expectation of duration of

the younger of the two lives, is to that of the

older, so is the said half remainder, to a fourF*.

proportional; which will be the number of

years purchase required when the life of B in

expectation is the older of the two: but if 13

be the younger, then add the value so found
to that of the joint lives A and B, and let the

sum be subtracted from the perpetuity, and
you will also have the answer in this case.

Example. Suppose the age of B to be 30,
and that of A 20 years, and the value of the

estate 50/. per annum. Then the value of

two equal joint lives, aged 30, is, by Table II.

10.255, and the perpetuity being 20, the dif-

ference will be 9.745, the half of which is

4.872. Therefore as 33.43, the expectation
of A, is to 28.27, the expectation of 13, so is

4.872, to 4. 1 19, which being multiplied by 50,

the given annuity, wre have 205.95/. for the

required value of BV expectation.

If the age of B had been 20, and tiiat of A
30 years, then to 4.1 19, the value just found,

add the value of the joint lives, which, by
Table II. is 10.707, and the sum is 14.826,

which subtracted from 20, the perpetuity,

and the remainder multiplied by 50, gives

258.7/. for the require*] value in this case.

LIFE ESTATES are of two kinds, such
as are created by the act of the parties, or

such as are created by the operation of the

law, as estates by curtesy or dower. 2 Black.

120.

Estates for life, created by deed or grant,

are, where a lease is made of lands or tene-

ments to a man, to hold for the term of his

own life, or for that of another person, or for

more lives than one; in any of which cases,

he is called tenant for life: only when he
holds the estate by the life of another, he is

usually termed tenant pur auter vie, tor

another’s life.

Estates for life mav be created not only
by the express terms before-mentioned, but
also by a general grant, without defining or

limiting any specific estate. 2 Black. 121.

If such persons, for whose life any estate

shall be granted, shall absent themselves se-

ven year-, and no proof made of the lives of

such persons, in any action commenced for

the recovery of such tenements by the les-

sors or reversioners, the persons upon whose

lives such estate depended, shall be account-

ed as dead
;
and the judges shall direct the

jury to give their verdict as if the person ab-

senting himself was dead. 19 Car. II. c. 6.

LIGAMEN F. See Anatomy.
LIGa' 1 URE. See Surgery.
LIGHT: See Optics.
LIGHTS : stopping lights of any house is

a nuisance, for which an action will lie, if the
house is an antient house, and the lights an-
tient lights : but stopping a prospect is not,

being only matter of delight, not of necessity

;

and a person may have either an assize of
nuisance against the persons erecting any
such nuisance, or he may stand on his own
ground and abate it. 2 Salk. 247.

LIGHTFOOTIA, a genus of the class

and order polvgainia dioecia. The cal. is

four-leaved; cor. none; fern, and her. stig-

ma sessile; berry umbilicated. There are
three species, shrubs of the E. Indies.

LIGHTNING. See Electricity.

LIGUSTICUM, lovage
; a genus of the

digynia order, in the pentandria class of
plants; and in the natural method ranking
under the 45th order, umbellate. '1 he fruit

is oblong, and quinquesulcated on each side;

the florets are equal; the petals involuted or
rolled inwards, and entire. There are eight
species, of which the most remarkable are,

the levisticum, or common, and the Scoti-

ciini, or Scots, lovage. The first is a native

of the Appenine mountains in Italy. The
second is a native of Scotland, and grows
near the sea in various parts of the country.

The root of the first species agrees nearly

in quality with that of angelica : the princi-

pal difference is, that the lovage-root has a
stronger smell, and a somewhat less pungent
taste, accompanied with a more durable
sweetness, the seeds being rather warmer
than the root; but although certainly capa-
ble ot being applied to useful purposes, this

root is not regarded in the present practice.

'Fhe leaves of the second are sometimes eaten
raw as a salad, or boiled as greens, by the in-

habitants of the Hebrides. They give an in-

fusion of the leaves in whey to calves, to

purge them.

LlGUSTRUM, privet, a genus of the

monogynia order, in the diandria class of

plants; and in the natural method ranking
under the 44th order, sepiariax 'I'he corolla

is quadrifkl ;
the berry tetraspermous. Tluere

are three species
;
of the common there are

two varieties, the deciduous and the ever-

green. They are hardy plants, rising from
ten to fifteen feet high. They are easily

propag: ted by seed, layers, suckers, or cut-

tings. They are used for making hedges.

The purple colour upon cards is prepared
from the berries. \\ itiithe addition of alum,
these berries are said to dye wool and silk of

a good and durable green; for which pur-

pose they must be gathered as soon as (hey
are ripe. The leaves are bitter and slightly

astringent. Oxen, goats, and sheep, eat the

plant; horses refuse it.

LIKE, in geometry, &c. denotes the same
with similar. See Similar.
LILAC, in botany, a genus of trees, other-

wise called syringa. Sec Syringa.
LILALITE. This stone appears to have

been first observed by the abbe Poda, and
to have been then -described by De I3orn.

Hitherto it has only been found in Moravia
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in Germany, and Sudermania in Sweden.

There it is mixed with granite in large amor-

phous massfes. It is composed of thin plates,

easily separated, and not unlike those or

mica. Not easily pulverised. Speciiic gra-

vity 2.8549. Colour of the mass, violet-

blue; of the thin plates, silvery white.

Powder white, with a tint of red. Before the

blowpipe, it froths, and melts easily into a

white semitransparent enamel, full of bubbles.

Dissolves in borax with effervescence, and

communicates no colour to it. Effervesces

slightly with soda, and melts into a mass

spotted with red. With microcosmic salts

it gives a pearl-coloured globule.

This stone was first called liialite from its

colour, that of the lily. Klaproth, who dis-

covered its component parts, gave it the

name of lepidolile.

It is composed of 53 silica

20 alumina

18 potass

5 tluat of lime

3 oxide of manganese
1 oxide of iron

100 .

LILTUM, the lilt/ ; a genus of the mono-
gvnia order, in the hexandria class of plants ;

and in the natural method ranking under the

10th order, coronariie. The corolla is hexa-

petalous, and campanulated, with a longitudi-

nal nectariferous line or furrow
;
the capsules

connected by small cancellated hairs. There
are eleven species; all of them bulbous-

rooted, herbaceous, flowery perennials, ri-

sing with erect annual stalks three or four

feet high, garnished with long narrow leaves,

and terminated by fine clusters of large, bell-

shaped, hexapetalous flowers of great beauty,

of white, red, scarlet, orange, purple, and
yellow colours.

All the species are propagated by sowing

the seeds; and if care is taken to preserve

these seeds from good flowers, very beautiful

varieties are often produced.

The roots of the white lily are emollient,

maturating, and suppurative, and are used

externally in cataplasms for these purposes

with success. The common form of apply-

ing them is, boiled and bruised. Gerard re-

commends them internally against dropsies.

The Kamtschatence, or Kamtschatka lily,

called there saranne, makes a principal part

of the food of Kamtschatkans. Its roots are

gathered by the women in August, dried in

the sun, and laid up for use : they are the

best bread of the country; and after being

baked are reduced to powder, and serve in-

stead of flour in soups and several dishes.

They are sometimes washed, and eaten as

potatoes; are extremely nourishing, and

have a pleasant bitter taste. Our navigators

boiled and ate them with their meat. The
natives often parboil, and beat it up with se-

veral sorts of berries, so as to form of it a

very agreeable confection. Providentially it

is an universal plant there, and all the grounds

bloom with its flower during the season.

Another happiness remarked there is, that

while li h are scarce, the saranne is plentiful;

and when there is a dearth of this, the rivers

pour in their provisions with-redoubled pro-

fusion. It is not to the labours of the females

alone that the Kamtschatkans are indebted

for these roots. A species of mouse saves

L I M
them a great deal of trouble. The saranne

j

forms part of the winter provisions of that!

little animal : they not only gather them in
j

the proper season, and lay them lip in their!

magazines, but at times have the instinct ot
j

bringing them out in sunny weather lo dry

them, lest they should decay. The natives
;

search for their hoards; but with prudent
j

tenderness leave part for the owners, being

unwilling to suffer such useful caterers to
j

perish.

UMAX, the slug, or naked snail ; a ge-

nus of insects belonging to the order of

vermes mollusca. The body is oblong, lifted

for crawling, with a kind of muscular coat on
t lie upper part, and the belly is plain. They
have four tentacula, or horns, situated above

the mouth, which they extend or retract at
!

pleasure. This reptile is always destitute of
j

shell; but besides that its skin is more clam-
|

my, and of a greater consistency, than that of
|

the snail, the black naked slug lias a furrowed
;

cloak, almost as thick and as hard as leather, I

under w hich it w ithdraws its head as within a
|

shell. The head is distinguished from the !

breast by a black line. It is in its head and
;

back that the snail-stone is found; which is a 1

small pearled and sandy stone, of the nature
j

of limestones: according to a popular opi-
j

nion, it cures the tertian ague, if fastened to

the patient's arm. These slugs move on
slowly, leaving every where clammy and
shining marks of their passage. They de-

posit their eggs in the earth. There are

eight species, distinguished entirely by their

colour; as the black slug, the white slug, the

reddish slug, the ash-coloured slug, &c. The
black slug is hermaphrodite. A black slug,

powdered over' w ith snuff, salt, or sugar, falls

into convulsions, casts forth all its foam, and
dies.

LIME, one of those earthy substances,

which exist in every part of the known
world. It is found purest in limestone,

marble, and chalk. None of these substances

are lime, but are capable of becoming so by
burning in a white heat.

Lime may be also obtained perfectly pure

by burning those crystallized limestones call-

ed calcareous spars, which are perfectly

white and transparent, and also by burning

some pure white marbles. It may be pro-

cured also in a state of purity by dissolving

oyster-shells in muriatic acid, tiltring the

solution, mixing it wTith ammonia as long as

a white powder continues to fall, and til-

tring again. The liquid is now7 to be mixed
with a solution of carbonat of soda : the pow-
der which falls being washed and dried, and
heated violently in a platinum crucible, is

pure lime.

Pure lime is of a white colour, moderately

hard, but easily reduced to a powder. It

lias a hot burning taste, and in some mea-
sure corrodes and destroys the texture of

those animal bodies to which it is applied. Its

specific gravity is 2.3. It tinges vegetable

blues green, and at last converts them to

yellow7
.

If w'ater be poured on newly burnt lime,

it sw ells and falls to pieces, and is soon re-

duced to a very fine powder. In the mean
time so much heat is produced, that part

of the water flies off in vapour. If the quan-

tity of lime slacked (as this process is term-

ed) be great, the heat produced is sufficient
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to set fire to combustibles. In (his manner,

vessels loaded with lane have sometimes

been burnt. When great quantities of lime

are slacked in a dark place, not only heat

but light also is emitted, as Mr. Pelletier has

observed. When slacked lime is weighed,

it is found to be heavier than it was before.

This additional weight is ow ing to the com-
bination of part of the water with the lime;

which water may be separated again by the

application of a red heat; and by this pro-

cess the lime becomes just w hat it w as be-

fore being slacked. Hence the reason of

the heat evolved during the slacking of lime.

Part of the water combines with the lime,

and thus becomes solid; of course it pails

w ith its-caloric of fluidity, and probably also

with a considerable quantity of caloric, which

exists in water even when in the state of ice:

for when two pvrts of lime and one part of

ice (each at 32 n

) are mixed, they combine
rapidly, and their temperature is elevated to

212°.
’

'Fhe elevation of temperature during

the slacking of barytes and sirontian is ow-

ing to the same cause.

The smell perceived during the slacking

of lime is owing to a part o! that earth being

elevated along with the vapour of the wa-

ter ; as evidently appears Irons this circum-

stance, that vegetable blues exposed to this

vapour are converted to green.

Limestone and chalk, though they are ca-

pable of being converted into lime by burn-
ing, posesses hardly any of the properties of

that active substance. They are tasteless,

scarcely soluble in water, and do not per-

ceptibly act on animal bodies. Now, to

what are the new7 properties of lime owing ?

\Y hat alteration does it undergo in the fire ?

It had been long known, that limestone

loses a good deal of weight by being burned
or calcined. It was natural to suppose,

therefore, that something is separated from
it during calcination. Dr. Black, of Edin-
burgh, published in 1756, those celebrated

experiments on this subject, which form so

brilliant an era in the history of chemistry.

He first ascertained, that the quantity of

water separated from limestone during its

calcination is not nearly equal to the weight
which it lost. lie concluded in consequence,
that it must have lost something else than
mere water. What this could be, he was at

first at a loss to conceive ;
but recollecting

that Dr. Hales had proved, that limestone,

during its solution in acids, emits a great

quantity of air, lie conjectured that this

might probably be what it lost during cal-

cination. He calcined it accordingly, and
applied a pneumatic apparatus to receive

the product, tie found his conjecture veri-

fied
;
and that the air and water which se-

parated from the lime were together pre-

cisely equal to the loss of weight which it had
sustained. Lime, therefore, owes its new
properties to the loss of air ; and limestone

differs from lime merely in being combined
w7 ith a certain quantity of air : for he found
that, by restoring again the same quantity of
air to lime, it was converted into limestone.

This air, because it existed in lime in a fixed

state, he called fixed air. It was afterwards
examined by Dr. Priestley and other phi-

losophers ; found to possess peculiar proper-
ties, and to be that species of gas now known
by the name of carbonic acid gas. Lime



L I M L I M L I M'2

*

then is a simple substance, and limestone is

composed of carbonic acid and lime. Heat
separates the carbonic acid, and leaves the
lime in a stale of purity. See Ain.
When lime is exposed to the open air, it

gradually attracts moisture, and falis to pow-
der

; after which it soon becomes saturated

with carbonic acid, and is again converted
hito carbonat of lime or unburnt limestone.

Water, at the common temperature of the

atmosphere, dissolves about 0.002 parts of

its weight of lime. This solution is called

lime-water. It is limpid, has an acrid taste,

and changes vegetable blue colours to green.

One ounce troy of lime-water contains about
one grain of lime. It is usually formed by
throwing a quantity of lime in powder into

pure water, allowing it to remain for some
time in a close vessel, and then decanting
the transparent solution from the undissolved

lime. When lime-water is exposed to the

air, a stony crust soon forms on its surface,

composed of carbonat of lime ; when this

crust is broken it falls to the bottom and
another succeeds it; and in this manner the

whole of the lime is soon precipitated, by
absorbing carbonic acid from the air.

Lime is not acted on by light, neither docs
it combine with oxygen. Sulphur and phos-

phorus are the only simple combustibles
with which it unites.

Sulphuret of lime may be formed by mix-
ing its two component parts, reduced to a

powder, and heating them in a crucible.

'They undergo a commencement of fu-

sion, and form an acrid taste. When it

in exposed to the air, or moistened with wa-
ter, its colour becoming greenish-yellow,

sulphureted hydrogen is formed, .and the

sulphuret is converted into a hydrogenated
sulphuret, which exhales a very fetid odour
of sulphureted hydrogen gas. This hvd; o-

genated sulphuret may be formed also by
boiling a mixture of lime and' sulphur in

about ten times its weight of water, or by
sprinkling quicklime with sulphur and then

moistening it : the heat occasioned by the

slacking of the lime is sufficient to form the

combination. When this hydrogenated sul-

phuret is exposed to the air, it imbibes oxy-
ge«f; which combines at first with the hydro-
gen, and afterwards with the sulphur, and
converts the compound into sulphat of lime.

Phosphuret of lime may be formed by the

following process: put into the bottom of a

glass tube, close at one end, one part of

phosphorus; and, holding the tube horizon-

tally, introduce live parts of lime in small

lumps, so that they shall be about two inches

above the phosphorus. Then place the tube

horizontally among burning coals, so that

the part of it which contains the lime may
be made red-hot, vyhile the bottom of the

tube containing the phosphorus remains cold.

When the lime becomes red-hot, raise the

tube, and draw it along the coals till that

part of it which contains the phosphorus is

exposed to a red heat. The phosphorus is

immediately volatilized, and passing through

the hot lime combines with it. During the

combination the mass becomes of a glowing

red heat, and a quantity of pbosphurated

hydrogen gas is emitted, which takes lire

when it comes into the air.

Lime does not combine with azote
;
but

it unites readily with muriatic acid, and form's

muriat of lime. It facilitates the oxidize-

ment of several of the metals, and it com-
bines with several of the metallic oxides, and
forms salts which have not hitherto been
examined, if we except the compounds winch
it forms with the oxides of mercury and
lead, which have been described by Ber-
thollet.

The red oxicle of mercury, boiled with
lime-water, is partly dissolved, and the solu-

tion yields by evaporation small transparent
yellow crystals. This compound has been
called by some mercuriat of lime.

Lime-water also dissolves the red oxide
of lead, and (still better) litharge. This so-
lution, evaporated in a retort, gives very
small transparent crystals, forming prismatic
colours, and not more soluble in water than
lime. It is decomposed by all the alkaline
sulphats, and by sulphureted hydrogen gas.

I he sulphuric and muriatic acids precipitate
the lead. This compound blackens wool, the
nails, the hair, and white of eggs; but it does
not affect the colour of silk, the skin, the
yolk of egg, nor animal oil. It is the lead
which is precipitated on these coloured sub-
stances in the state of oxide ; for ail acids
can dissolve it.

r
i he simple mixture of lime

and oxide of lead blackens these substances
;

a proof that the salt is easily formed.

Lime does not combine with alkalies. The
affinities of lime are arranged by Bergman in

the following order

:

Oxalic acid

Sulphuric

'Tartaric

Succinic

Phosphoric

Saclactic

Nitric

Muriatic
Suberic

Fluoric

Arsenic

Lactic

Citric

Benzoic
Sulphurous
Acetic
Boracic
Carbonic
Prussic

One of the most important uses of lime is,

in the formation of mortar a§ a cement in

building. Mortar is composed of quicklime
and sand reduced to a paste with water.

When dry it becomes as hard as stone, and
as durable ; and adhering very strongly to

(he surfaces ot the stones which it is employ-
ed to cement, the whole wall becomes In

fact nothing else than one single stone. But
this effect is produced very imperfectly un-
less the mortar is very well prepared.

The lime ought to be pure, completely
free from carbonic acid, and in the state of a

very tine powder: the sand should be free

from clay, and partly in the state of line

sand, partly in that of gravel : the water
should be pure

;
and if previously saturated

with lime, so much the better. The best

proportions, according to the experiments
of Dr. Higgins, are three parts of tine sand,
four parts of coarse sand, one part of quick-
lime recently slacked, and as little water as

possible.

The stony consistence which mortar ac-

quires, is owing partly to the absorption of

carbonic acid, but principally to the combi-
nation of part of tne water with the lime.

This last circumstance is the reason that it

to common mortar one-fourth part pi time.

reduced to powder without being slacked,

is added, the mortar, when dry, acquires
much greater solidity than it otherwise
would do. This was first proposed by Lo

-

riot ; and a number of experiments were
afterwards made by Morveuu. '] he pro-
portions which this philosopher found to
answer best are the following :

Fine sand - - 0.3

Cement of well-baked bricks 0.3

Slacked lime - - 0.3
Unslacked lime - - 0 2

1.0

The same advantages may be attained by
using as little water as possible in slacking

A

the lime.

Higgins found that the addition of burnt
bones improved mortar by giving it tena-
city, and rendering it less apt to crack in

drying; but they ought never to exceed
one-fourth of the lime employed.

When a little manganese is added to mor-
tar, it acquires the impoitant property of
(hardening under water

; so that it mav be
employee! in constructing those edifices

which are constantly exposed to the action
of water. Limestone is often combined
with manganese : in that case it becomes
brown by calcination.

LIMESTONE. See Salts, calcareous.
Limestone, primitive and secondary. See

Rocks.
LIMEUM, a genus of the class and order

heptandria digynia. T he cal. is live-leaved
;

pet. live, equal
; caps, globular, two-celled.

'There are three species, herbaceous plants
of the Cape.
LIMIT, in a restrained sense, is used by

mathematicians for a determinate quantity
to which a variable one coni nually ap-
proaches; in which sense the circle may be
said to be the limit of its circumscribed and
inscribed polygons. In algebra, the term
limits is applied to two quantities, one of
which is greater, and the other less, than
another quantity; and in this sense it is used
in speaking of the limits of equations, where-
by their solution is much facilitated.

Let any equation, as a-
1 — px2 x qx — r — 0

be proposed
; and transform it into the follow-

ing equation:

y
1
-(- Sey

2
-|- 3 e

l

y -|~ e*

— py
2 — ~Pey — P*~

+ ?y + <i
e

— r

where the values of y arc less than the respec-
tive values of x, by the difference e. If Toll
suppose e to be taken such as to make alBthe
co-efficients of the equation of y positive, viz.
T pr qc — r, 3<r — ipc -j- rj, 3* — p ; then
there being no variation of the signs in the
equation, all the values of y must be negative

;

and consequently the quantity e, by which the
values of x are diminished, must be greater
than the greatest positive value of v .• and, con-
sequently, must be the limit of the roots of the
equation a-

3 —
, px

2
-j- qx — r — 0.

It is sufficient, therefore, in order to find the
limit, to enquire what quantity -substituted for
a, in each of these expressions .v — px 1

_j_ qx— r, 3a-
2 — ‘2pv y, 3a- — p, will give them

all positive
;
for the quantity will be the limit re-

quired.

Having found the limit that surpasses the
greatest positive root, call it m. And if you
assume y ~m — x, and for x substitute m — y,
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the equation that will arise will have all its roots

positive
;
because m is supposed to surpass all

the values of x, and consequently m — x (=s y)
piust always be affirmative. And. by this means,

any equation may be changed into one that shall

have all its roots affirmative.

Or, if — n represent the limit of the negative

roots, then by assuming y — x -\- n, the pro-

posed equation shall he transformed into one
that shall have all its roots affirmative

;
for, + «

being greater than any negative value of x, it

follows that y
— x — n must be always positive.

What is here said of the above cubic equa-

tion, may be easily applied to others
;
and of all

tuch equations, two limits are easily discovered,

yiz. o, which is less than the least ; and e, found
j.s above, which surpasses the greatest root of

the equation. But besides these, other limits

still nearer the roots may be found
;
for the

method of doing which, the reader may consult

Maclaurin’s Algebra.

L1MRATION, a certain time prescribed

by statute, within which an action must be
brought. The time of limitation is twofold

;

first m writs, by divers acts of parliament;

secondly to make a title to any inheritance,

and that is by the common law.

Limitation on penal statutes.—All actions,

suits, bills, indictments, or informations,

which shall be brought for any forfeiture upon
any statute penal, made or to be made,
whereby the forfeiture is or shall be limited

to the queen, her heirs or successors only,

shall be brought within two years after the

offence committed, and not after two years
;

and all actions, suits, bills, or informa-

tions, which shall be brought for any for-

feiture upon any penal statute, made or to be

made, except the statutes of tillage, the be-

nefit and suit whereof is or shall be by the

said statute limited to the queen, her heirs

or successors, and to any other that shall

prosecute in that behalf, shall be brought by
any person that may lawfully sue for the

same, within one year next after the offence

committed; and in default of such pursuit,

then the same shall be brought for the

queen’s majesty, her heirs or successors, any
tune within the two years, after that year is

ended: and it is provided, that where a

shorter time is limited by any penal statute,

the prosecution must be within that time.

31 Eliz. c. 5.

Limitation in regard to personal actions of

assault and battery, and actions arising upon
contract and trespass.

All actions of trespass, of assault, battery,

wounding, imprisonment, or any of them,
shall be commenced and sued within four

years next after the cause of such actions or

suits, and not after. 21 Jac. I. c. 16 .

Actions of account, &c.—All actions of

trespass quare clausum fregit, all actions of

trespass, detinue, trover, and replevin, all

actions of account, and upon the case (other

than such accounts as concern the trade of

merchandize, between merchant and mer-
chant), all actions of debt grounded upon any
lending, or contract without specialty, (that

is, not being by deed or under seal) all actions

of debt for arrearages of rent, and all actions

of assault, menace, battery, wounding, and
imprisonment, shall be commenced within

the time and limitation as foiloweth, and not

after; that is to say, the said actions upon the

case (other than lor slander), and the said ac-

tions for trespass, debt, detinue, and reple-

vin, and the said actions for trespass, debt,
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detinue, and replevin, and the said acts

for trespass quare clausum fregit, within six

years, after the cause of such action. -2 1 Jac.

c. IG.

Exception in relation to infants.—It has

been hotden, that if an infant during his in-

fancy, by his guardian bring an action, the

defendant cannot plead the statute ot limita-

tion, although the cause of action accrued
six years before; and the words of the statute

are, that after his coming of age, &c.
Exception in relation to merchants’ ac-

counts.—As to this exception, it lias been
matter of much controversy, whether it ex-

tends to all actions and accounts relating to

merchants and merchandize, or to actions of

account open and current only. But it is

now settled, that accqunts open and current

only are within the statute
;
aad that there-

fore, if an account be stated and settled be-

tween merchant and merchant, and a sum
certain agreed to be due to one of them, if in

such case, he to whom the money is due, do
not bring his action within the limited time,

he is barred by the statute. 2 Mod. 3 12.

.
Exception in relation to persons beyond

sea.— It seems to have been agreed that the

exception as to persons being beyond sea,

extends only7 where the creditors or plain-

tiff’s are so absent, and not to debtors or de-

fendants, because the first only are mentioned
in the statute; and this construction has the

rather prevailed, because it was reputed the

creditor’s folly, that he did not file an origi-

nal, and outlaw the debtor, which would have
prevented the bar of the statutes.

Executor or administrator.— If A receives

money belonging to a person who afterwards
died intestate, and to whom B takes out ad-

ministration, and brings an action against A,
to which Ire pleads the statute of limitations,

and the plaintiff replies, and shews that ad-

ministration was committed to him such a
year, whicli was within six years ; though six

years are expired since the receipt of thy

money, yet not being so since the adminis-

tration committed, the action is not barred by
the statute. 1 Salk. 421.

Where a debt barred by the statute shall

be revived.—Any acknowledgment of the

existence of the debt, however slight, will

take it out of the statute, and the limitation

will then run from that time : and where an
expression is ambiguous, it shall be left to the

consideration of the jury, whether it amounts
or not to such acknowledgment. 2 Durnf.
& East, 7G0.

It is clearly agreed, that if after the six

years, the debtor acknowledges the debt, and
promise payment, that this revives it, and
brings it out of the statute: as if a debtor by
promissory note, or simple contract, promises

within six years of the action brought, that

he will pay the debt; though this was barred
by the statute, yet it is revived by the pro-

mise; for as the note itself was at first but an
evidence of the debt, so that being barred the

acknowledgment fad promise is anew evi-

dence of the debt, and being proved, will

maintain an assumpsit for recovery of it. 1

Salk. 28.

Limits of a planet, its greatest excursion
from the ecliptic, or which is the same thing,

the points ot its greatest latitude.

LIMITED problem, a problem that ad-

mits but of one solution, as to make a circle

K

lin ;s

pass through three given points, not lying in

the same right line.

LIMOSELLA, a genus of the didynamia
angiospermia class of plants : the flower con-

sists of one erect petal, divided into five seg-

ments ; fruit is an unilocular capsule, with a
great many seeds, Two species, annuals
of the Cape.
E1MODOBUM, a genus of the gynan-

dria diandria class of plants,- the flower of

which consists of five oblong petals, and the

nectarium hollow, and formed of a single

leaf : the fruit is a columnar unilocular cap-

sule, containing a great number of very
small seeds. There are thirteen species,

bulbs of America, Ac.
LIMONI A, a genus of the decandria mo-

nogynia class and order. The cal. is live-

parted; pet. five-berry, three-celled. Seeds
solitary. There are seven species, trees of
the East Indies, &c.
LINC0NIA, a genus of the class and

order pentandria digynia. The pet, are

five ; caps, two-celled. There' is one species,

a shrub of the Chpe.
LIN'D E HA, a genus of the class and

order hexandria monogynia. The cor. is

six-petalled
; caps. There is one species, a

shrub of Japan.

LIN DEBNIA, a genus of the class and
order didynamia angiospermia. Thecal, is

five-parted; caps, one-celled. There are
three species, annuals of America.
LINE, in geometry, a quantity extend-

ed in length only, without any breadth or
thickness. It is formed by the flux or mo-
tion of a point: see Fi.uxion, and Geo-
metry. Right lines are all of the same
species, but curves are of an infinite number
of different species. We may conceive as

many as there may be different ratios be-
tween their ordinates and abscisses.

Curve lines are usually divided into geo-
metrical and mechanical ; the former are
those which may be found exactly in all

their points ; the latter are t hose, some or
all of whose points are not to be found pre-
cisely, but only tentatively, ©r nearly.

Curve lines are also divided into the first

order, second order, third order, Ac. See
Curve.

Lines considered as to their positions, are
ejther parallel, perpendicular, or oblique,
the construction and properties whereof see
under Parallel, &c.

Euclid’s second book treats mostly of
lines, and of the effects of their being divid-

ed and again multiplied into one another.

Lines, in perspective, are, 1. Geometri-
cal line, which is a right line drawn in any
manner on the geometrical plane. 2. Ter-
restrial line, or fundamental line, is a right

line wherein the geometrical plane, and that

of the picture or draught, intersect one ano-
ther. See Perspective.
Lines. See Dialling.
Line of direction on the earth’s axis, in

the Pythagorean system of astronomy, the
line connecting the two poles of the ecliptic

and of the equator, when they are projected
on the plane of the former.

Line of direction. See Mechanics.
Line of gravitation of any heavy body, R

line drawn through its centre ot gravity,

and according to which it tends downwards.
Line of the swiftest descent oi a heavy

body, is the cycloid. See Cycloid.



L I N
Limes on the plain scale, are the line of

chords, line of sines, line of tangents, line of
secants, line of semitangents, line of leagues

;

the construction and application of which
see under the words Scale, Sailing, In-
struments, & c.

Lines on Gunter’s scale. See Gun-
ter’s Scale.
Lines ot the sector. See Instru-

ments.
Lines, in fortification, are those of ap-

proach, capital, defence, circumvallation,
contravallation of the base, &c.
To Line a work, signifies to strengthen a

•rampart with a firm wall ; or to encompass
a parapet or inoat with good turf, &c.

Line, in the art of war, is understood
of the disposition of an army, ranged in

order of battle, with the front" extended as

far as may be, that it may not be flanked.

Line of battle, is also understood of the
disposition ot a fleet on the day of engage-
ment.

Ship of the Line, a vessel large enough to

be drawn up in the line, and to have a place
in a sea-fight.

Line, also denotes a French measure,
containing the twelfth part of an inch, or the
hundred and forty-fourth part of a foot.

Geometricians conceive the line subdivided
into six points. The French line answers to

the English barleycorn.

LINEAR, numbers, in mathematics,
such as have relation to length only

; such
is a number which represents one side of a

plane figure. If the plane figure be a
square, the linear number is called a root.

Linear problem, that which may *be

solved geometrically, by the intersection of

two right lines. This is called a simple
problem, and is capable but of one solution.

LINEN, in commerce, a well-known kind
of doth, chiefly made of flax. See Linum,
and Weaving.
LING. See Gadus.
LINIMENT. See Pharmacy.
LINN/EA, a genus of the class and order

didynamia angiospermia. Theca), is double;
the cor. bell-shaped

; the berry dry, three-

celled. There is one species, a herb of

Sweden.
LINNET. See Frtngillia.
LINSEED, the seed of the plant linum.

See Linum.
L1NSP1NS, in the military art, small pins

of iron, which keep the wheel of a cannon
or waggon on the axletree

;
for when the

end of the axletree is put through he nave,

the 1 inspin is put in, to keep the wheel from
falling off.

LINT, the scrapings of linen ; which is

used in dressing wounds, arid is made up in

various forms, as tents, dossils, pledgets.

See. See Surgery.
LINUM, flax; a genus of the penta-

gynia order, in the pentandria class of

plants; and in the natural method ranking

under the 1 4th order, gru males. The calyx

is pentaphyllous ; the petals are five
; the

capsule is quinquevalved and decemlocular
;

and the seeds are solitary. There are 25
species, of which the most remarkable are,

1. The nsitatissimum, or common annual

flax. 2. Piie perenne, or perennial Siberian

flax, with umbe late clusters of large blue

flowers. 3. The catharLcum, or purging

fiax, a very small plant, not above fpur or
11

‘
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five inches high ; found wild upon chalky
hills and in dry pleasure-grounds.

1 he lirst species is cultivated in the fields
for the use of the manufacturers. The se-
cond sort is chiefly ornamental. The vir-

tue of the third species is expressed in its

title : ;jn infusion in water or whey of a
handful of the fresh leaves, or a dram of
them in substance when dried, is said to
purge without inconvenience.

pj the cultivation ofJinx. A skilful flax-
raiser always prefers a free, open, deep loam

;

and all grounds that produced the preceding
year a good crop of turnips, cabbages, pota-
toes, barley, or broad clover ; or have been
formerly laid down rich, and kept for some
years in pasture.

If the linseed is sown early, and the flax
not allowed to stand for seed, a crop of tur-

nips may be got after the flax that very
year

; the second year a crop of rye or bar-
ley may be taken

;
and the third year, grass-

seeds are sometimes sown along with the
linseed . Of preceding crops, potatoes and
hemp are the best preparation for flax. If

the ground is free and open, it should be but
once ploughed, and that as shallow as pos-
sible, not deeper than two and a half inches.
It should be laid flat, reduced to a fine gar-
den mould by good harrowing, and all

stones and sods should be carried off. Ex-
cept a little pigeon’s dung for cold or sour
ground, no other dung should be used pre-
paratory for flax ; because it produces too
many Weeds, and throws up the flax thin
and poor upon the stalk. Before sowing,
the bulky clods should be broken, or carried
off the ground

; and stones, quickenings, and
every other thing that may hinder the
growth of the flax, should be carefully taken
away. The brighter in colour, and heavier
the seed is, so much the better; that which
when bruised appears of a light or yellowish
green, and fresh in the heart, oily, and not
dry, and smells and tastes sweet, and not
fusty, may be depended upon. Dutch seed
of the preceding year’s growth, for the most
part, answers best ; but it seldom succeeds
it kept another year. It ripens sooner than
any other foreign seed. Philadelphia seed
produces fine imt and few bolls, because
sown thick, and answers best in wet cold
soils.

The quantity or linseed sown should be
proportioned to the condition of the soil

;

for if the ground is in good heart, and the
seed sown thick, the crop will be in danger
ot falling before it is ready for pulling. The
time for sowing linseed is from the middle
of March to the end of April, as the ground
and season answer ; but the earlier the seed
is sown, the less the crop interferes with the
corn harvest. Late-sown linseed may grow
1 mg, but the flax upon the stalk will be
thin and poor.

I* lax ought to be weeded, when the crop
is about four inches long. If longer deter-
red, the weeders will a so much break and
bend the stalks, and they will perhaps never
recover their straightness again

;
and when

the flax grows crooked, it is more liable to
i e hurt in the rippling and swingling. Quick"
on grass should be taken up ;

for, being
strongly rooted, the pulling of it always,

loosens a great deal of the lint. If there is

an appearance of a settled drought, it is bet-

ter to defer the weeding, than by that opera-
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' tion to expose the tender root? of the flax to

the drought.

When the crop grows so short and branchy
as to appear more seed than tlax, it ought
not to be pulled before it is thoroughly ripe

;

but if it grows long and not branchy, the
seed should be disregarded, and all the at-

tention given to the flax. In the last case
it ought to be pulled after the bloom has
fallen, when the stalk begins to turn ye’ low,
and before the leaves fall, and the bolls turn
hard and sharp-pointed. When the stalk is

small, and carries few bolls, the flax is fine

;

but the stalk of coarse flax is gross, rank,
branchy, and carries many bolls. When the
flax has fallen, and lies, such as lies ought
to be immediately pulled, whether it has
grown enough or not, as otherwise it will

rot altogether. When parts of the same
field grow unequally, so that some parts are
ready for pulling before other parts, only
what is ready should be pulled, and the rest

should be suffered to stand till it ripens. The
flax-raiser ought to be at pains to pull and
keep by itself, each different kind of lint

which he finds in his field
;
what is both long

and line, by itself; what is both long and
coarse, by itself; what is both short and
fine, by itself; what is both short and coarse
by itself; and in like manner every other
kind by itself that is of the same size and
quality.

If the flax is more valuable than the seed,
it ought by no means to be stacked up ; for
its own natural juice assists it greatly in the
watering

; whereas, if kept long umvatered,
it loses that juice, and the harle adheres so
much to the boon, that it requires longer
time to water, and even the quality of the
flax becomes harsher and coarser. Besides,
the flax stacked up is in great danger from
vermin and other accidents

;
the water in

spring is not so soft and warm as in harvest

;

and near a year is lost of the use of the lint

;

but if the tlax is so short and branchy as to
appear most valuable for seed, it ought, after
pulling, to be stacked and dried upon the
field, as is done with corn ; then stacked up
for winter, rippled in spring

; and the seed
should be well cleaned from bad seeds, Ac.

If the flax is to be regarded more than the
seed, it should, after pulling,, be allowed to
lie some hours upon the ground to dry a
little, and so gain some firmness, to prevent
the skin or harle, which is the flax

-

, from
rubbing off in the rippling; an operation
which ought by no means to be neglected,
as the bolls, if put into tire water along with
the flax, breed vermin there, and otherwise
spoil the water. The bolls also prove very
inconvenient in the grassing and breaking.
The handfuls for rippling should not be
great, as that endangers the lint in the ripe

p'ing comb. After rippling, the flax-raiser
will perceive, that he is able to assort each
size and quality of the flax by itself more
exactly than he could before.

In watering, a running stream wastes the
lint, makes it white, and frequently carries
it away. Lochs, by the great quantity and
motion of the water, also waste and w’hiten
the flax, though not so much as running
streams. Both rivers and lochs water the
flax quicker than canals. The greater way
the river or brook has run, the softer, and
therefore the better, will the water bo.
Springs, or short runs from hills, are too cold.
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unless the water is allowed to stand long in
!

the canal. Water from coal or iron is very

bad for flax. A little of the powder of galls

thrown into a glass of water will discover if

it comes from minerals of that kind, by turn-

ing it into a dark colour, more or less

tinged in proportion to the quantity of metal

it contains. When the water is brought to

a proper heat, small plants will be rising

quickly in it, numbers of small insects and
reptiles will be generating there, and bubbles

of air rising on the surface. If no such signs

appear, the water is scarcely warm enough,

or is otherwise unlit for lias. Moss-holes,

when neither too deep nor too shallow, fre-

quently answer well for watering flax, when
the water is proper, as before described.

The proper season for watering flax is from

the end of July to the end ot August. The
doing this as soon as possible after pulling is

very advantageous. The flax being sorted

after rippling, as before mentioned, should

next be put in beets, never larger than a

man can grasp with both his hands, and tied

very slack with a band of a few stalks.

Dried rushes answer exceedingly well for

binding flax, as they do not rot in the wa-

ter, and may be dried and kept for use

again. The beets should be put into. the

canals slope-ways, or half-standing upon end,

the root end uppermost. Upon the crop

ends, when uppermost, vermin frequently

breed, destructive of the flax, which are ef-

fectually prevented by putting the crop end
downmost. The whole flax in the canal

ought to be carefully covered from the sun

with divots ; the grassy side of which should

be next the flax, to keep it clean, if it is not

thus covered, the sun will discolour the

flax, though quite covered with water. If the

divots are not weighty enough to keep the

flax entirely underwater, a few stones might
be laid above them; but the flax should not

be pressed to the bottom.

When the flax is sufficiently watered, it

feels soft to the gripe, and the harle parts

easily with the boon or show, which last is

then" become brittle, and looks whitish.

When these signs are found, the flax should

be taken out of the water, beet after beet

;

each gently rinsed in the water, to cleanse

it of the tilth which has gathered about

it in the canal ;
and as the lint is then very

tender, and the beet slackly tied, it must be
carefully and gently handled. Great care

ought to be taken that no part be overdone

:

and as the coarsest waters soonest, if different

kinds are mixed together, a part will be

rotted, when the rest is not sufficiently wa-

tered. When lint taken out of the canal is

not found sufficiently watered, it may be

laid in a heap for twelve, eighteen, or

twenty-four hours, which will have an effect

like more watering; but this operation is

nice, and may prove dangerous in unskilful

hands. After the flax is taken out of the

canal, fresh lint should not be put a second

time into it, until the former water is run off,

and the canal cleaned, and supplied with a

fresh quantity of water.

Short heath is the best field for grassing

flax ; as, when wet, it fastens to the heath,

and is thereby prevented from being blown

away by the wind. The heath also keeps it

a little above the earth, and so exposes it

more equally to the weather. When such

heath h not to be got, links orcleau okl lea-

ground is the next best. Long-grass grounds
should be avoided, as the grass growing
through the lint frequently spots, tenders, or
rots it ; and grounds exposed to violent

winds should also be avoided. The flax,

when taken out of the water, must be spread
very thin upon the ground; and being then
very tender, it must be gently handled. The
thinner it is spread the better, as it is then
more equally exposed to the weather. But
it ought never to be spread during a heavy
shower, as that would wasli and waste the

harle too much, which is then excessively

tender, but soon after becomes firm enough
to bear the rains, which, with tiie open air

and sunshine, cleans, soft' ns, and purifies the

harle to the degree wanted, and makes it

blister from the boon. In short, alter the

flax has got a little firmness by being a few
hours spread in dry weather, the more rain

and sunshine it gets the better. If there is

little danger of high winds carrying off the

flax, it will be much the better for being
turned about once a week. If it is not to be
turned, it ought to be very thin spread. The
spreading of flax anfl hemp, which requires

a great deal of ground, enriches it greatly.

The flax-raiser should spread his first row of

flax at the end of the field opposite to the

point whence the most violent wind com-
monly comes, placing the root ends fore-

most. lie makes the root ends of every
other row overlap the crop ends of the form-
er row three or four inches, and binds down
the last row with a rope; by which means
the wind does not" easily get below the lint

to blow it away ; and as the crop ends are

seldom so fully watered as the root ends, the
overlapping has an effect like giving the crop
ends more watering.

A dry clay ought to be chosen for taking
up the flak ; and if there is no appearance
of high wind, it should be loosed from the
heath or grass, and left loose for some hours,

to make it thoroughly dry.

As a great quantity of flax can scarcely be
all equally watered and grassed, and as’ the
different qualities will best appear at lifting

the flax off the grass
;
therefore at that time

each different kind should lie gathered to-

gether, and kept by itself
;

that is, all of the

same colour, length, and qualitv.

The smaller the beets lint is made up in,

the better for drying, and the more conveni-
ent for stacking, housing, &c. and in making
up these beets, as in every other operation

upon flax, it is of great consequence that the
lint be laid together as it grew, the root

ends together, and the crop ends together.

The profit on five acres of flax raised in'

Shropshire, was 46/. 4y. bd.

LION. See Feus.
LIPAUIA, a genus of the diadelphia de-

cant! ria class and order. The cal. is five-

cleft ; cor. wings twolobed, below; stam.
the larger, with three shorter teeth ; legume
ovate. There are four species, shrubs of the

Cape.

LIPPIA, a genus of the didynamia gym-
nospermia class and order. The cal. is tour-

toothed ; the caps, one-celled, three-valved,

two-seeded
;
seed one, two-celled. There are

five species, shrubs of America.
LIQUEFACTION. See Fluidity.
LIQUIDS, expansion of. See Expan-

sion.
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LIQU1DAMBAR, Sweet-gum tree, s
genus of the polyandria order, in the mo-
noecia class of plants

;
and in the natural

method ranking with those of which the order
is doubtful. The male calyx is common and
triphy lions ; there is no corolla, but numer-
ous filaments

; the male caly ces are collect-

ed into a spherical form, and tetraphy ilous
;

there is no corolla; but seven styles, and
many bivalv^d and monospermous capsules,

collected into a sphere. There are only
two species, both deciduous, viz. 1. '1 he sty-

racifiua, or the Virginia or maple-leaved Ji-

quidambar
;
a native of the rich moist parts

of Virginia and Mexico. It will shoot in a
regular manner to thirty or forty feet high,
having its young twigs covered with a smooth
•light-brown bark, "while those of the older
are of a darker colour. The flowers are of
a kind of saffron-colour : they are protVieed
at the ends of the branches the beginning of
April, and sometimes sooner; and are suc-
ceeded by large round brown fruit, which
looks singular, but is thought by many to
be no ornament to the tree. 2. The pere-
grinum, Canada liquidambar, or spleenwort-
leaved gale, is a native of Canada and Penn-
sylvania. The young branches of this spe-
cies are slender, tough, and hardy. T he
flowers come out from the sides’ of the
branches, like the former ; and they are suc-
ceeded by small roundish fruit, which seldom
ripens in England. These may be propa-
gated either by seeds or layers.

The leaves of this tree emit their odori-
ferous particles in such plenty as to perfume

,

the circumambient air
; nay, the whole tree

exudes such a fragrant transparent resin, as

to have given occasion to its being taken
tor the sweet storax. (See Styrax.) These,
-trees, therefore, are very proper to be plant-

ed singly in large opens, that they may
amply display their line pyramidal growth,
or to be set in places near seats, pavilions,

&c. 'Flie resin was formerly of great use
as a perfume, and is at present no stranger
in the shops.

LIQUORICE. See Glycirrhiza, and
Materia Medica.

LIRIODENDRON, the Tulip-tree, a
genus of the polygynia order, in the poly-
andria class of plants ; and in the natural
method ranking under the 52d order, coadu-
natax The calyx is triphy llous

;
there are

nine petals ; and the seeds imbricated in

such a manner as to form a cone. There
are two species

;
the tulipfera, is best known

here, and is a deciduous tree, native of most
part of America. It rises with a large up-
right trunk, branching forty or fifty feet

high. The trunk, which often attains to a
circumference of thirty feet high, is covered
with a grey bark. T he leaves grow irre-

gularly on the branches, on long footstalks.

They are of a particular structure, being-

composed of three lobes, the middlemost of
which is shortened in such a manner that it

appears as if it had been cut off and hollow-
ed at the middle. The two others are
rounded off. They are about four or live

inches long, and as many broad. The flow-
ers are produced with us in July, at the
ends of the branches. The number of pe-
tals of which each is composed, like those of
the tulip, is six ; and these are spotted with
green, red, white, and yellow. The flower
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are succeeded by large cones, •which never

ripen in England.
LIStANTHUS, a genus of the pentan-

clria monogynia class and order, d ire cal.

is keeled ; cor. with ventricose tube and re-

curved division ;
stigma two-plated ; caps,

two-valved, two-celled. There are 9 species,

herbs of the West Indies.

JLITA, a genus of the class and order pen-

tandria monogynia. The cal. is live-cleft ;

cor. salver-shaped, long tube, live-cleft

;

caps, one-celled, two-valved ; seeds numer-
ous. There are two species, herbs of

Guiana.
LITIiOPHILA, a genus of the diandria

monogynia class and order, dhe cal. is

three-leaved ; cor. thrye-petalled ;
nect.

two-leaved. There is one species, of no
note.

LITHARGE, an oxide of lead. See
Lead.
LITHOPHYTA, the name of Linnreus’s

third order of vermes.

LITHQSPERMUM, gromwell: age-
nus of the. monogynia order, in the pentan-
clria class of plants ; and in the natural me-
thod ranking under tire 4lst order, asperi-

foliax 1 he corolla is funnel-shaped, with the

throat perforated and naked ; the calyx quin-

quepartite. 'Ihere are 12 species; but the

only remarkable ones are the officinale or

common gromwell, and the arvense or bas-

tard alkanet. Both these are natives of Bri-

tain
;
the former growing in dry' gravelly soil,

the latter in corn-iields.

LITHOTOMY. See Surgery.
LITTORELLA, a genus of the monoecia

tetrandria class and order. The male cal. is

four-leaved; cor. four-cleft ; stam. long. No
female cal.; cor. four-cleft

;
seed a nut. There

is one species.

LIVER. See Anatomy.
LIVERY of seisin, in law, signifies deli-

vering the possession of lands, &c. to him
who has a right to them. There are two
kinds of livery and seisin; livery in law,

where the feoffor being in view of thedand,

home, or other thing granted, says to the

feoffee,, on delivery of the deed, “
I give

to you yonder land, &c. to hold to you and
to your heirs, so go into the same, and take

possession accordingly.” And livery in

deed, is where the parties, or the attorneys

by them authorised, coming to the door of

the house, or upon some part of the land, de-

clare the occasion of their meeting before

witnesses, read the deed, or its contents,

and in case it be made by attorney, the let-

ter of attorney is also read, alter which, if

the delivery is of a house, the grantor, or

his attorney, takes the ring, key, or latch

belonging to the door, or if it be a land, a

turf, or clod of earth, and a twig of one of

the trees, and delivering them with the deed

to the grantee or his attorney, says, “
I

A. B. do hereby deliver to you possession

and seisin of this messuage or "tenement, &c.

to hold to you, your heirs and assigns, ac-

cording to the purport, true intent, and
meaning of this indenture, or deed of feoff-

ment.” After which the grantee enters first

alone, and shutting the door, and then open-

ing it, lets in others.

Since the making the statute of uses, li-

very and seisin are not so much used as for-

merly ; for a lease and release, a bargain

aud sale by deed inrolled, are sufficient to

vest the grantee with possession, without the

formality of liverv.

EiVERh MEN of London, are a number
of men selected from among the freemen of

each company. Out of this body, the com-
mon council, sheriff, and other superior of-

ficers for the government of the city are

elected, and they alone have the privilege

of giving their votes for members of parlia-

ment
;
from which the rest of the citizens

are excluded.

LIVES, or insurance of Lives. See
Insurance, and Life.
LIXIVIUM. See Pharmacy.
LIZARD. See Lacerta.
LOAD, or I.ode, in mining, a word used

especially in the tin-mines, for any regular

vein or course, whether metallic or not
;
but

most commonly load means a metallic vein.

It is to be observed, that mines in general

are veins within the earth, whose sides re-

ceding from or approaching to each other,

make them of unequal breadths in different

places, sometimes forming large spaces,

which are called holes
;
these holes are filled

like the rest with substances, which, whether
metallic, or of any other nature, are called

loads. When the substances forming these

loads are reducible to metal, tiie loads are

by the English miners said to be alive, other-

wise they are termed dead loads.

The load is frequently intercepted by the
crossing of a vein of earth or stone, or some
other metalline substance; in which case it

generally happens, that one part of the load
is moved to a considerable distance on
one side. This load is by the miners term-
ed a Hooking, and the part of the load

which is moved, is by them said to be heav-
ed. This fracture or heave of a load, ac-

cording to Mr. Price, is produced by a sub-

sidence of the strata from their primary po-
sitions, • which he supposes to have been ho-

rizontal or parallel to the surface of the

earth, and therefore should more properly
be called a depression than a heave. This
heaving of the load would be an inexpressi-

ble loss to the miner, did not experience
teach him that as the loads always run on
the sides of the hills, so the part heaved is

always moved toward the descent of the hill

;

so that the miner, working toward the as-

cent of the bill, and meeting a booking, con-
siders himself as working in the heaved part

;

wherefore, cutting through the flocking, he
works upon its back up the ascent of the hill,

till he recovers the load, and vice versa.

LOAMS. See Husbandry.
LOANS, in political economy, sums of

money, generally of large amount, borrow-
ed from individuals or public bodies, for the

service of the state. They are either com-
pulsory, in which case they may be more
properly termed requisitions ; or voluntary,

which is the only mode that can be fre-

quently resorted to with advantage. Loans
are sometimes furnished by public compa-
nies as a consideration for peculiar privi-

leges secured to them ; but are much more
commonly advanced by individuals on a cer-

tain interest being allowed for the use of

the money, either for a term of years, or un-

til the principal shall be repaid.

The practice of borrowing money, for

defraying part of th e extraordinary expellees

in time of war, had been adopted in other

countries long befose it was introduced into
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Great Britain; but it has been carried to a

far greater extent here than by any other

state: and the facility with which the go-

vernment has been enabled to laise bid

largest sums, has arisen entirely from the

strict punctuality with which it has constant-

ly made good all pecuniary engagements.

The chancellor of the exchequer is the of-

ficer who usually conducts negotiations of

this kind on the part of the government, aud
the agreement is afterward confirmed by
parliament ; the governor and company of

the bank of England, have of late years been
usually appointed receivers of the contribu-

tions, "for which they have an allowance,

at a certain rate per million ; and the sums
received by them are paid into the exche-

quer in the name of the chief cashier ot the

bank. The money appropriated to pay the

interest or annuities, is issued at the receipt

of the exchequer to the chief cashier of l he

bank upon account, and he is enjoined to

pay the annuities, and render his account in

due course. The bank detain their allow-

ance for receiving the contributions out of

the sum received, and likewise what they

have allowed as discount to those subscrib-

ers who advanced their money before the

times fixed for the several instalments.

When the parliament has voted the sup-

plies, and the extent of the loan found ne-

cessary is determined, a communication is

usually made to the bank or stock exchange
stating the particular stock on which the

loan is to be made, and fixing a day for those

who intend to bid for it to wait on the mi-

nister with their proposals ;
in the mean time

each person forms his list of friends who are

to take different proportions with him in case

he succeeds. When the day conies, each
party offers as low as he. thinks he can ven-

ture with a fair prospect of profit, and the

lowest offer is generally accepted. The
only step to be taken by those who are not

of the number just mentioned, and who may
wish to take a share in the transaction, is to

apply to one of the subscribers for a part of

his subscription, which at first may some-
times be had without any premium, or for a
very small one, for it cannot be presumed
that any small number of men, who have
subscribed for the whole sum to be rawed,

intend, or can keep it, but that they pro-

pose to include in their subscriptions a great

number of their connections and acquaint-
ance. Sometimes the subscription lies open
to the public at the bank, as in the instance

of the loan of eighteen millions for the ser-

vice of the year 1797, and then every person
is at liberty to subscribe what he thinks pro-

per ; and if upon casting up the whole,
there is a surplus subscribed, which has ge-

nerally been the case, the sum each person
has subscribed, is reduced in an equal pro-

portion, so as to make in the whole the

sum fixed by parliament.

As soon as conveniently may be, after the
subscription is closed, receipts are made
out, and delivered to the subscribers, for the

several sums by them subscribed ; and for

the conveniency of sale, every subscriber of

a considerable sum has sundry receipts for

different proportions of his whole sum, by
which means he can readily part with what sum
he thinks proper ; and a form of assignment
is drawn upon the back of the receipt, which
being signed and witnessed, transfers the



property to any purchaser. The deposit

is generally ten per cent, and is made
at or about tpe time of subscribing

; the

second payment is about a month after, and
so on till the whole is paid in, each instal-

ment being usually either ten or fifteen per
cent. Those subscribers who choose to pay
the whole sum before the appointed days of

payment, are allowed discount at an agreed
rate per cent, on the sum paid in advance,

from the time of such payment to the period

when the whole is required to be paid in by
instalments. Those who do not complete
the payment of the sum they have subscrib-

ed for, forfeit the part they have paid ; and
this is the case according to the acts of

parliament, if the money is not paid by the

clays appointed ; but payments are some-
times received after the appointed days on
paying certain fees to the clerk.

Loans are usually raised upon either re-

deemable or irredeemable annuities. The
former are those which according to the

conditions of the acts by which they are

created, government may redeem without

the consent" of the proprietors, by dischar-

ging the debt at par ; the latter are such as

being granted for. specific terms, cannot be
redeemed without the consent of the pro-

prietors. The various debts that have been
incurred at different periods by loans on
either of these species of annuities, constitute

the funded debt of the nation ; that is, the

debt which has been secured upon certain

funds, created bv parliament, and appropri-

ated to the payment of the annual interest

on the sums borrowed. The constant hope
of being able at a future period to redeem
the debts contracted, has induced the go-

vernment generally to prefer raising money
on annuities redeemable at par

;
and the

disadvantage which might arise to the stock-

holder from being paid off at par, if his

principal bore a high rate of interest, has

always made those who advance money on

loans prefer a large capital bearing a low
rate per cent, though it may actually

produce a somewhat less annual interest than

would have been given on a capital equal

to the sum advanced : the great speculations

which are carried on in the public funds are

also a strong inducement to prefer advancing
money on these conditions, which have con-

tributed so much to increase the nominal
magnitude of the national debt.

The terms of all the public loans which
have been raised from the commencement
of the funding system, have been collected

by Mr J. J. Grellier, who observes, that

“ the economy or extravagance of every
transaction of this kind depends on its cor-

respondence or disagreement with the price

of tire public funds, and the current rate of

interest at which money could be obtained on
good security at the time the bargain was con-

cluded; and consequently, a loan on which the

highest interest is p id, may have been ob-

tained on the be>t terms that could possibly

be made at the time it was negotiated.” The
interest paid, however, forms the real bur-

then of each loan to the country, and is the

circumstance to lie chieiiy attended to in

all comparisons of the advantage or disad-

vantage of the terms on which the public

debts have been contracted at different pe-

riods..

LOANS.

From the difference in the terms of the

loan, with respect to the capital created, the

rate of interest it bears, and the different

periods of the terminable annuities which
have been granted with most of the loans, it

is evident, that in order to form a proper
comparison of the rate of interest paid for the
money borrowed at different periods, the

various conditions must be brought into some
degree of uniformity

;
and the most obvious

mode of doing this is, by converting that

part of the interest which consists of termi-

nable annuities into equivalent perpetual an-

nuities
; that is, into the additional interest,

which must have been paid in lieu of such
terminable annuities.

The rate of interest at which such conver-
sion is made affects the result in some in-

stances very materially
;
thus, the perpetual

annuity, which is equal to an annuity of

10/. for 21 years, is, at 3 per cent. 4/. 12s.

5 d. but at 5 per cent. 61. 8s. 2d. ; and the

perpetual annuity equal to an annuity of

10/. for 60 years, which at 3 per cent,

is 8/. 6 s. is at 5 per cent. 9/. 9?. 3d.

from which it is evident, that, if the termi-

nable annuities, granted at different periods,

are all valued at the same rate of interest,

the comparison will by no means be just;

for if a high rate is adopted, the loans which
have been obtained at the lowed interest

will be set in an unfavourable view ; and if,

on the contrary, they are all valued at a
low rate, the charge of tho e loans, for which
the highest interest is paid,' will appear less

than it really is. Nor is a medium or aver-

age rate more proper for exhibiting the real

difference in the terms on which the several

loans have been obtained. The least ob-

jectionable mode appears to be to convert
the terminable annuities into perpetual an-

nuities, according to the current rate of in-

terest at the time when the annuities were
granted, as it is upon the rate of interest that

the proportionate value of an annuity for a

certain term to the perpetuity depends
;
and

in forming the following statements, the
conversion has been made at the interest pro-

duced by money invested in the three per
cents, according to the price of tiiis stock

at the times when the terms of the respec-

tive loans were settled : for, though by this

means, the rate is, in each case, rather

lower than it would have been had the in-

terest produced by 4 or 5 per cent, stock

been adopted, it is most probable, from the

nature Qf the principal loans, that the stock

which must have been given in lieu of along
annuity, would chiefly have been three per

cents. ; and, therefore, the interest equiva-

lent to the long annuity should be found ac-

cording to the interest produced by this

stock. It may also be proper to remark,
that, as the terminable annuities have mostly
been granted for a long term, and form but

a small part of the whole interest, particu-

larly on the loans of the last war, the differ-

ence of a quarter or even half per cent, in

the rate at which they are valued has in ge-

neral but little effect on the whole rate per
cent, of the loan. Thus, if the long annuitv

of the loan of 14,500,000/., in 1797, is va-

lued at 6 per cent, (being the interest pro-
duced by 3 per cents, at that timet it makes
the whole rate per cent. 6/. 6.s. lOff

; but,

if the long annuity is valued at 5| per cent,

it will be 61. 6s. 9±d.

;

at 5-§. per cent.
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61. 6.v. Q^d . ; and, at 5 per cent. 61. 65. 8\d.
On the loan of 1798, the difference would
be still less.

I ill the last war, the lottery g nerally
formed part of the terms of the loan

; every
subscriber of a certain sum towards the lat-

ter being entitled to a certain number of
tickets, at 10/. each, the price at which the
lottery-scheme is usually formed. As the
whole profits of the lotteries were thus given
up to the subscribers, a part of the money
advanced must be considered as equivalent
to the sum which government would other-
wise have received for the lottery, ami is

therefore to be deducted from the whole
sum advanced on the loan. This profit is

variable, but has generally been taken at the
average of 2/. 10-v. per ticket; making', on
a lottery of 50,000 tickets, 125,000/. to be
deducted from the sum advanced, in estimat-
ing the rate of interest paid thereon.

There are some other circumstances which
affect the interest paid: such as the discount
allowed for prompt payment, the different

periods of the instalments, and the times from
which the annuities commence; but as these
drawbacks do not in general amount to any
considerable sum, in comparison with the
whole amount of the loan, they do not mate-
rially augment the rate of interest

; and as

they more or less affect all the loans, they
are of still less importance in a comparative
view. In the following statement, however, a
deduction is made on the loans of 18,000,000/.
in 1796 and 1797, on account of (he advan-
tage allowed with respect to the time from
which the annuities commenced, being greater
than usual.

It is unnecessary to enter into a particular

investigation of the interest paid for the mo-
ney borrowed in the infancy of the funding
system, as the first loans differed materially
from those of subsequent periods, in being
raised wholly on terminable annuities, and in

having a particular fund assigned lor each
loan, by the supposed adequateness or insuf-

ficiency of which the interest required by the-

lenders was frequently influenced, as well as

by other causes,which have since ceased to

exist.

During the reign of queen Anne, loans
were chiefly raised on annuities for 99 years,
till 1711, when, by the establishment of the
South Sea company, a variety of debts were
consolidated ‘and made a permanent capital,

bearing 6 per cent, interest. About this pe-
riod lotteries were also frequently adopted
for raising money for the public service, un-
der which form a considerable premium was
given, in addition to a high rate ot interest.

This mode of raising money was followed in

1712, 1713, and 17 1 4. In the latter year,
though the interest paid was equal to. only
5/. 7s 2d. per cent, on the sum borrowed, the
premium allowed was upwards ot 34/. per
cent.

; bi t as peace was restored, and the
legal rate of interest had been reduced to 5
per cent, it seems that a larger premium was
allowed, for the sake of appearing to borrow
at a moderate rate of interest.

In the reign ot George 1. the interest on a
considerable part of the public-debts was re-
duced to 5 per cent, and the few loans that
were raised were compar tively of small
amount that of the year 1720 was obtained-
at little more Ilian 4 per cent, interest.
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About 1730 the current rate of interest

was 3% per cent. ; and in 1736, government
was enabled to borrow at 3 per cent, per an-
num. The extraordinary sums necessary
for defraying the expeuces of the war which
began m 1739, were at first obtained from the

sinking fund and the salt duties; a payment
from the bank, in 1742, rendered only a

small loan necessary in that year, which was
obtained at little more than 3 per cent, inte-

rest. In the succeeding years the following

su ns were raised by loans:

1743

Sum borrowed. Interest.

<£ 1,800,000 <£ 3 8 4
1744 - 1,800,000 3 6 10

1745 - 2,000,000 4 0 7
1746 - 2 500,000 5 5 1

1747 - 4,000,000 4 8 0
174S - 6,300,000 4 8 0

Loans of the seven years war.

1756 - 2,000,000 3 12 0

1757 - 3,000,000 3 14 3

1758 - 5,000,000 3 6 5

1759 - 6,600,000 3 10 9
1 760 - 8,000,000 3 13 7

1761 -• 12,000,000 4 1 11

1762 - 12,000,000 - 4 10 9
1 763 - 3,500,000 4 4 2

1776

Loans ®f the American

2,000,000 s -

war.

3 9 8

1777 - 5,000,000 4 5 2

1778 - 6,000,000 - 4 18 7

1779 - 7,000,000 5 18 10

1780 - 12,000,000 - 5 16 8

1781 - 12,090,000 - 5 11 1

1782 - 13,500,000 - 5 18 1

1783 - 12,000,000 - 4 13 9
1784 - 6,000,000 - 5 6 il

Loans of the war with the French republic.

1793 - 4,500,000 - 4 3 4
1 794 - 11,000,000 4 10 7

1795 - 18,000,000 . 4 15 8

1796 - 18,000,000 - 4 14 9
1796 - 7,500,000 4 12 2
1797 - 18,000,000 - 5 14 1

1797 - 14,500,000 6 6 10

1798 - 17,000,000 6 4 9
1 799 - 3,000,000 - 5 12 5

1799 - 15,500,000 - 5 5 0

1800 - 20,500,000 4 14 2
1801 - 28,000,000 - 5 5 5

Loans of the war with the French empire.

1803 - 12,000,000 5 2 0

1804 - 14,500,000 - 5 9 o

1805 - 22,500,000 - 5 3 2
1806 * 20,000,000 - 4 19 7

LOASA, a genus of the polyand; ia mono-
gynia class and order. The cal. is live-

leaved ; cor. five-petalled ; nect. live-leaved;

caps, turbinate, one-celled, three-valved,

many-seeded. There is one species, an an-

nual of South America.
LOBE. See Anatomy.
LOBELIA, cardinal-flower, a genus

of the monogamia order, in the syngenesia

class of plants, and in the natural method
ranking under the 29th order, campanaceae.

The calyx is quinquefid; the corolla mono-
pctalous aud irregular; the capsule inferior,

bilocular or trilocular. - There are 42 spe-

cies, but only four of them are cultivated in

our gardens, two of which are hardy herba-

ceous plants for the open ground, and two

shrubby plants for the stove. They are all

fibrous-rooted perennials, rising with erect

stalks from two to live or six feet high, orna-

mented with oblong, oval, spear-shaped,

simple leaves, and spikes of beautiful mono-
peialous, somewhat ringent, five-parted dow-
ers, of scarlet, blue, and violet colours, 'i hey

are easily propagated by seeds, offsets, and
cuttings of their stalks. The tender kinds

require the common treatment of other ex-

otics. They are natives of America, from
which their seeds must be procured.

The root of tl species called t lie syphili-

tica (see Plate Nat. Hist. fig. 232.) is an ar-

ticle of the materia medica. This species grows
in most places in Virginia, and bears our win-

ters. It is perennial, has an erect stalk three

or four feet high, blue dowers, a milky juice,

and a rank smell. The root consists of white

fibres about two inches long, resembles to-

bacco in taste, which remains on the tongue,

and is apt to excite vomiting. It is used by
the North American Indians as a specilic in

the venereal disease. The benefit, however,
to be derived from this article has not, as far

as we know, been confirmed either ill Britain

or by the practitioners in Virginia.

LOCAL, in law, something fixed to the

freehold, or tied to a certain place : thus, real

actions are local, since they must be brought
in the country where they lie, and local cus-

toms are those peculiar to certain countries

and places.

Local problem, among mathematicians,
such a one as is capable of an infinite num-
ber of different solutions, by reason that the

point which is to resolve the problem may
be indifferently taken within a certain extent,

as suppose any where within such a line,

within such a plane figure, &c. which is called

a geometric locus, and the problem is said to

be a local or indetermined one.

A local problem may be either simple,

when the point sought is in a right light;

plane, when the point sought is in the circum-

ference of a circle; solid, when the point re-

quired is in the circumference of a conic sec-

tion; or lastly, sarsolid, when the point is in

the perimeter of a line of the second gender,

or of a higher kind, as geometers call it.

LOCHIA. See Midwifery.
LOCK, a well-known instrument, and

reckoned the masterpiece in smithery
; a

great deal of art and delicacy being required

in contriving and varying the wards, springs,

bolts, &c. and adjusting them to the places

where they are to be used, and to the various

occasions of using them. From the various

structure of lo ks, accommodated to their

different intentions, they acquire various

names. Those placed on outer doors are

called stock-locks ; those on chamber-doors,
spring-locks; those on trunks, trunk-locks,

padlocks, & c. Of these the spring-lock is

the most considerable, both for its frequency
and the curiosity of its structure.

A treatise upon this subject has been pub-
lished by Mr. Jo eph Bramah, who begins

with observing, that the principle on which
all locks depend, is the application of a lever

to an interior bolt, bv means of a communi-
cation from without ; so that, by means of

the latter, the lever acts upon the bolt, and
moves it in such a manner as to secure the

lid or door from being opened by any pull or

push from without. The security of locks in

general, therefore, depends on the number
of impediments we can interpose betwixt the

lever (the key) and the bolt which secures

the door; and these impediments are well

known by the name of wards, the number
and intricacy of which alone are supposed to

distinguish a good lock from a bad one. if

these wards, however, do not in an effectual

manner preclude the access ot all other in-

struments be-ides the proper key, it is still

possible for a mechanic of equal skill with the

lock -maker to open it without the key, and
thus to elude the labour of the other. “ As
nothing (savs Mr. Bramah) can be more op-

posite in principle to fixed wards than a lock

which derives its properties from the motion
of ail its parts, I determined that the con-

struction of such a lock should be the subject

of my experiment.” In the prosecution of

this experiment, he had the satisfaction to

find that the least perfect of all his models
fully ascertained the truth and certainty of

his principle. The exclusion of wards made
it necessary to cut off all communication be-

tween the key and the bolt; as the same
passage which (in a lock simply constructed)

would admit the key, might give admission

likewise to other instruments. The office,

therefore, which in other locks is performed
by the extreme point of the key, is here as-

signed to a lever, which cannot approach the

bolt till every part of the lock has undergone
a change of position. The necessity of this

change to the purposes of the lock, and the

absolute impossibility of effecting it other-

wise than with the proper key, are the points

to be ascertained.

Piate Lock and Loom, fig. 4, represents a

mortice lock, made under the patent which
Mr. Stansbury took out in 1 805, for various im-
provements in locks, in which A is the spring-

latch, as in common; the end B of this is

bent, and has a frame D screwed to it, carry-

ing a roller E; against this roller a wedge F
called a pusher, shewn separately in tig. 5,

acts; the spindle G on which this pusher is

fixed, slides through holes in the side-plate of

the lock, so as to have no shake, and on each
end is fastened a handle ; by this arrange-

ment it is plain that when the handle of the

wedge is pushed from without the door, its

wedge E will act against the roller E, fig. 4,

draw back the bolt A, and release the door ;

a continuation of the same motion opens it.

The operations from within the room are the

same, except that the handle of the pusher
must be pulled instead of pushed ; but as it

is on the other end of the spindle, the opera-

tion on the wedge and bolt is the same. For
the convenience of persons not acquainted
with the new method, the bolt may be drawn
back by turning the handle, as in the com-
mon lock. H is a piece of metal, figs. 4 and
5, which has a round collar a above, and
another h beneath, which work in holes in

the two side-plates of the lock, so as to turn

easily round; this piece has a hole through
it, large enough to admit the pusher to move
up and down; and an opening in one side

thereof admits the wedge F ; so that when the

spindle is turned round, one o! the tv o arms
a e of this piece, acts against the arm. B of
the bolt A, fig. 4, and draws back the bolt

when the handle is turned, as in the common
way. In order to reduce the friction against

the bolt, in shutting the door, a small roller

a, fig. 1, is applied to it. In lieu of the fiip-
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bolt of common locks, Mr. Stansburv uses a
piece J, which has a spindle going through
the plate ot the lock, and projecting from the
door with a handle on it, by w hich its arm
/can be moved up and down,' when the door
is to be bolted

; this handle is turned so that
the knob g on the arm/may fail in the notch
cut in the bolt to receive it

; this prevents the
bolt being moved back by the pusher, til!

the arm J is first removed. ' The. e is a spring
at the back of this arm, which pressing against
the plate ol the lock, by its friction keeps it

from falling by accident K is the main bolt
of the lock ; it is kept steady by a rectangu-
lar opening, through which a screw passes,
'i he bolt is moved by a circular iron plate,
moving round a pin It, which is riveted into
a circular bridge N, screwed to the plate
shewn separately in fig. 3; tins bridge has a
circular opening i in it, through which a pin
e, riveted to the plate L, moves; this pin
takes into a notch m the bolt, so as to move
it backwards and forwards, when the plate is

turned round its centre. The locking part
is performed thus: the wheel L has a. certain
number of holes drilled in if, as at m ; the
bridge has the same number of similar holes
in ft, and in (he same position; each hole in

the bridge has a small pin in it, which is

pushed In by a slight spring n it n, fig. 3 ;

when the holes in the plate coincide with the
holes in the bridge, the springs it n a push up
the pins through the plate, and lock them
both together. The key, fig. 2, has the same
number of pins projecting from its lower end,
as the pin-holes iii the bridge, and in the
same position ; the length of the pins is the
same as the thickness of the plate L, fig. 4.

When it is to be unlocked, the key is intro-
duced, and as it is turned round, it is pushed
gently forward against the

.
plate; when the

pins and key come opposite the pin-holes
and pins, the force applied overcomes the
resistance of the springs n n n, the pins are.
pushed out, and the key gets hold of the plate
L, when being turned round, it draws the
bolt back by the pin b, fig. 3.

LOCUS geometricus, denotes a line

by which a local or indeterminate problem is

solved.

A locus is a line, any point of which may
equally solve an indeterminate problem. Thus,
if a l ight line suffice for the construction of the
equation, it is called locus ad rectum', it a circle,
locus ad circulum

;
if a parabola, locus adparabolam

;

if an ellipsis, locu ad ellipsin ; and so of the rest of
the conic sections. The loci of such equations
as are right lines, or circles, the ancients called
plane loci

;
and of those that are parabolas, hy-

perbolas, Sec. solid loci Eut Wolfius, and others
among- the moderns, divide the loci more com-
modiously into orders, according to the number
of dimensions to which the indeterminaie quan-
tities rise. Thus, it will be a locus of the first

order, if the equation is a- = —
- ;

a locus cf the
C

second or quadratic order, if y
2 — ax, or y

2 —
a 1 — x 2

', a locus of the third or cubic order, if— a2
x, or y' — ax2 — ,v

J

, Sec.

All equations whose loci are of the first or-
der, may be reduced to some one of the four

following formulas r 1. y
— — . 2.v =— -Lc.

a a '

tv
where the un-

known quantity y, is supposed always to be freed
from fractions, and the fraction that multiplies

the other unknown quantity x, to be reduced

to this expression—
,
and all the known terms

a

to c.

All loci of (he second degree are conic sec-

tions, viz. either the parabola, the circle, el-

lipsis, or hyperbola : if an equation, the refbre,

is given, whose locus is of the second degree,
and it is required to draw the conic section
which is the loeui thereof, first draw a para-
bola, ellipsis, or hyperbola, yo as that the
equation ; expressing the natures thereof may
be as compound as possible, in order to ge*t

general equations or formulas, by examining
the peculiar properties whereof we may
know which of these formulas the given
equation ought to have regard to ; that is,

which of the conic sections will be the locus
of the proposed equation. This known, com-
pare all the terms of the proposed equation
with the terms of the general formula of that
conic section, which you have found will be
the locus of the given equation; by which
means you will find howto draw the section
which is the locus of the equation giveh.

Is an equation, whose locus is a conic sec-
tion, is given, and the particular section
-whereof it is the locus is required

;
all the

terms of the given equation being brought
over to one side, so that the other is equal to
nothing, there will be two cases.

Case f. 'W hen the rectangle x 1/ is not in
the given equation. 1. If either )/// or xx
is isi the same equation, the locus will be a
parabola. 2. If both x x and ijy are in the
equation with the same signs, the locus will
be an ellipsis or a circle. 3. If x x and yy
have different signs, the locus will be an hy-
perbola, or the opposite sections regarding
their diameters.

Case II. When the rectangle x

y

is in the
given equation. 1. If neither of the squares
xx or yy, or only one of them, is in the
same, the locus ot it will be an hyperbola
between the asymptotes. 2. If y y and x x
is therein, having different signs, 'the locus
will be an hyperbola regarding its diameters.
3. If both the squares x x and yy are in the
equation, having the same signs, you must
free the square yy from fractious

; and then
the locus will be an Hyperbola, when the
square of % the fraction multiplying xy, is

equal to the fraction multiplying x x ; an el-

lipsis, or circle, when the same is less
; and

an hyperbola, or the opposite sections, re-
garding their diameters, when greater.

LOCUST. See Gryllus.
LODGMENT, in military affairs, is a

work raised with earth, gabions, fascines,
woolpacks, or mantelets, to cover the be-
siegers from the enemy’s fire, and to prevent
their losing a place which they have gained,
and are resolved, if possible, to keep. For
this purpose, when a lodgment is to be made
on the glacis, covered way, or in the breach,
there must be great provision made of fas-

cine-, sand-bags, &c. in the trenches; and
during the action, the pioneers with fascines,
sand-bags, &c. should be making tire iodg-
ment, in order to form a covering in as ad-
vantageous a manner as possible from the
opposite bastion, or the place moot to be
feared.

LOEFLINGIA, a genus of the class and
order triandria monogynia. The calvx is

live-leaved
;

corolla live-petailed
;

capsule

one-celled, three-valved. There is one spe-

cies, an annual of Spain.

LGESELIA, a genus of the didynamia
angiospermia class of plants, the flower of

which is monopetalous and qurnquelxl at the
limb; the fruit is a tiilocular capsule, with se-

veral angulated seeds in each cell., I here is

one species, a herb of South America.
LOG, in naval affairs, is a flat piece of

wood, shaped somewhat like a flounder, with
a piece of lead fastened to its bottom, which
makes it stand or swim upright in the water.

To this log is fastened a long line, called the

log-line; and this is commonly divided into

certain spaces 30 feet in length by knots,

which are pieces of knotted twine inreeved
between the strands of the line; which shew,
by means of a half-minute glass, how many
ot these spaces or knots are run out in half a

minute. ] hey commonly begin to be count-
ed at the distance of about 10 fathoms or do
feet from the log; so that the log, when it is

hoven overboard, may be out of the eddy of

the ship’s wake before they begin to count

:

and for the ready discovery of this point of
commencement, there isjcommonly fastened
at it a red rag.

The log being thus prepared, and hoven
overboard from the poop, and the line veered
out by the help of a reel, as fast as the ship
sails from it, will shew how far the ship has
run in a given time, and consequently her
rate of sailing.

Hence it is evident, that as the distance of
the knots bears the same proportion to a mile
as halt a minute does to an hour, whatever
number of knots the ship runs in half a mi-
nut'e, the same number of miles she will run
in an hour, supposing her to run with the
same degree of velocity during that time;
and therefore, in order to know her rate of
sailing, it is the general way to heave the leg
every hour; but if the force or direction of
the vine! varies, and does not continue the
same during the whole hour, or if there has
been more sail set, or any sail handed in, by
which the ship has sailed faster or slower than
she did at the time of heaving the log, there
must then be an allowance made for it ac-
cordingly.

Lfec-EOARD, a table generally divided
into five columns, in the first of which is en-
tered the hour of the day ; in the second the
course steered ; in the third, the number of
knots run oil the reel each time of heaving
the log; in the fourth, from what point the
wind blows; and in the fifth, observations on
the weather, variation of the compass, See.

Log-book, a book ruled in columns like
the log-board, into which the account 011 the
log-board is transcribed every day at noon

;

whence, after it is corrected, Sec. it is entered
into the journal. See Navigation.
Log-wood, in commerces See FIjema-

toxylum.
v

Logwood is used by dyers for dying blacks
and blues.

LOGARITHMIC, in general, something
be’ inging to logarithms. See Logarithms.
Logarithmic curve. < If on the line

AN (Plate Miscek, tig. 155.) both ways in-
definitely extended, be taken, AC, €E,‘ EG,
GI, IL, on tile- right hand, and A g, g- P,
Sec. on the left, all equal to one another,
and if at the points P, g, A. C, E, G, 1. I,,

be erected to the right hue AN, the perpen-
dkuiau PS, AB, CD, EF, Gii, IK,



BO L O G L O G LOG
LM, which let be continually proportional,

and represent, numbers, viz. Ail, 1 ; CD, 10;

EE, 10'.), &c. then shall we have two pro-

gressions of lines, arithmetical and geometri-

cal: for the lines AC, AE, AG, &c. are in

arithmetical progression, or as 1, 2, 3, 4, 5,

&c. an 1 so represent the logarithms to which
the geometrical lines AB, CD, EE, &c. do
correspond. For since AG is triple at the

right line AC, the number Gil shall be in

the third place from unity, if CD is in the

first; so likewise shall LM be in the fifth

place, since AL = 5 AC. If the extremi-

ties of the proportionals S, cl, B, D, F, & c.

are joined by right lines, the figure SBML
will become a polygon, consisting of more or

less sides, according as there are.more or less

terms in the progression.

If the parts AC, C E, EG, &c. are bisected

in the points c, e, g, i, /, and there are again

raised the perpendiculars cxl, ef, git, ik,
lm,

which are mean proportionals between AB,
CD; Cl), EE, ikc . then there will arise a

new series of proportionals, whose terms be-

ginirng from that which immediately follows

unity, are double of those in the first series,

and the difference of the terms is become
less, and approaches nearer to a ratio of equa-

lity, than before. Likewise, in this new se-

ries, the right lines AL, Ac, express the dis-

tances of the terms LM, cd, from unity, viz.

since AL is ten times greater than Ac, LM
shall be the tenth term of the series from

unity; and because Ac is three times greater

-than Ac, ef‘will be the third term of the se-

ries if cd! is the first, and there shall be two
mean proportionals between AB and ef ;

and
between AB and LM there will be nine mean
proportionals. • And if the extremities of the

tines lid, Df, Yl), Ac. are joined by right

lines, there will be a new polygon made,
consisting of more but shorter sides than the

last.

If, in this manner, mean proportionals are

continually placed between every two terms,

the number of terms at last will be made so

great, as also the number of the sides of the

polygon, as to be greater than any given

number', or to be infinite; and every side of

the polygon so lessened, as to become less

than any given right line; and consequently

the polygon will be changed into a curve-

lined figure: for any curve-lined figure may
be conceived as a polygon whose sides are

infinitely .small and infinite in number. A
curve described after tins manner, is called

Jogarithmical.

It i ; manifest, from this description of the

logarithms; curve, that all numbers at equal

distances are continually proportional. It

is also plain, that if there are tour numbers,
A B, C i), I K, L M, such that the dis-

tance between the first and second, is equal

to the distance between the third and fourth,

let the distance from the second to the third

be what it will, these numbers will be pro-

portional. For because the distances AC,
I L, are equal, A I> shall be to the increment

D ?, as 1 K is to the increment M T. Where-
fore, by composition, A B : DC : : IK:
M L. And contrariwise, if four numbers
are proportional, the distance between the

first and second shall be equal to the distance

between the third and fourth.

I he distance between any two numbers,

is called the logarithm of the ratio of those

numbers ;
and, indeed, does not measure the

ratio itself, but the number of terms in a I

given series of geometrical proportionals,
j

proceeding from one number to another, and

defines the number of equal ratios by the

composition whereof the ratios of numbers
are known.
LOGARITHMS are numbers so contrived

|

and adapted to other numbers, that the sums
and differences of the former shall correspond

to, and shew, the products and quotients of the !

latterE

Or, more generally, logarithms are the nume-
rical exponents of ratios; or a series of numbers
in arithmetical progression, answering to another

series of numbers in geometrical progression.
;

Thus,

0, 1,2, 3, 4, 5, Indices, or logarithms.

1, 2, 4, 8, 16, 82, Geometric progression.

Or,

0, 1, 2, 3, 4, 5, Indices, or logarithms.

1, 3, 9, 27, 81,243, Geometric progression.

Or,

0.

1, 2, 3, 4, 5, Ind. or log.

1, 10, 100, 1000, 10000, 100000, Geo. prog.

Where it is evident that the same indices serve

equally for any geometric series
;
aud conse-

quently there may be an endless variety of sys-

tems of logarithms to the same common num-
bers, by only changing the second term, 2, S 1 or

10, Ac. of the geometrical series.

It is also apparent, from the nature of these

series, that if any two indices be added together,

their sum will be the index of that number
which is equal to the product of the two terms,

in the geometric progression, to which those in-

dices belong.

Thus, the indices 2 and 3, being added to-

gether, are — 5 ;
and the numbers 4 and 8, or

the terms corresponding with those indices, be-

ing multiplied together, are ~ 32, which is the

number answering to the index 5.

And, in like manner, if any one index be sub-

tracted from another, the difference will be the

index of that number, which is equal to the

quotient of the two terms to which those in-

dices belong.

Thus the index 6, minus tire index 4, is — 2;

and the terms corresponding to those indices are

64 and 16, whose quotient is — 4 ;
which is the

number answering to the index 2.

For the same reason, if the logarithm of any
number are multiplied by theindex of its power,
the product will be equal to the logarithm of

that power.
Thus, the index or logarithm of 4, in the

above series, is 2 ;
and if this number is multi-

plied by 3, the product will he = 6 ;
which is

the logarithm of 64, or the third power of 4.

And, if the logarithm of any number is di-

vided by the index of its root, the quotient will

be equal to the logarithm of that root.

Thus, the index or logarithm of 64 is 6 ;
and

if this number is divided by 2, the quotient will

be — 3 ;
which is the logarithm of 8, or the

square root "of 64.

The logarithms most convenient for practice

are such as are adapted to a geometric series

increasing in a tenfold proportion, as in the last

of the above forms
;
and are those which arc to

be found, at present, in most of the common
tables upon this subject.

The distinguishing mark of this system of lo-

garithms is, that the index, or logarithm, of 1

is 0; that o' 10, 1 ; that of 100, 2; that of

1000 3, Ac. And in decimals the logarithm of

.1 is — 1 ;
that of .01, — 2 ;

that of .001, — 3, Ac.
From whence it follows that the logarithm of

any number between 1 and 10 must be 0 and
some fractional parts, and that of a number be-

tween 10 and 100 will be 1 and some fractional

parts ;
arid so on for arty other number whatever.

And since the integral part of a logarithm is

always thus readily found, it is usually called the

4

index, or characteristic; and is commonly omit-

ted in the tables ; being left to be supplied by
the operator himself, as occasion requires.

Of the M,iking of Logarithms. Whatever arith-

metical progression we apply to a geometrical

one, the terms of it are logarithms only to that

series to which we apply them, and answer the

end proposed only for those particular num-
bers ; so that if we had logarithms adapted only

to particular geometrical series, they would be
but of little use. The great end and design of
these numbers is the ease and expedition which
they afford in long calculations, by saving the
laborious work of multiplication, division, and
the extraction of roots : but this end would ne-

ver be completely answered, unless logarithms

could he adapted to the whole system of num-
bers, 1, 2, 3, 4, Ac. And as here lie the chief

excellence and merit of the contrivance, so also

the difficulty. For the natural system of num-
bers, 1, 2, 3, 4, Ac. being an arithmetical, and
not a geometrical series, seems rather fit to be
made logarithms of. than to have logarithms
applied to it. But this difficulty may he easily

removed, by considering,

i
That though the whole system of natural

|

numbers, 1, 2, 3, 4, Ac. is not in geometrical
! progression, and cannot, by any means, be made
I
to agree with such a series, yet it may be

j

brought so near it, as to be within any assign-

j

able degree of approximation
;
which may he

I
conceived, in general, thus: suppose a fraction

:
indefinitely small to be represented by x, and a

geometrical series arising front 1, in the ratio of
1 to 1 4-.V, to he 1, (1 -j-A-)

l ,(l +xf, (1 4-.v)k

(! —}— a.-) ', Ac. Then some of these terms mu: t

come indefinitely near to all the natural numbers,
1, 2, 3, 4, Ac.

;
because, amongst numbers which

1

arise by extremely small increments, some of
them must exceed, or fall short of, any deter-

minate mumber, by an indefinitely little exeess

i

or defect.

If, therefore, in the places of the terms of
this series, which approach indefinitely near to

any of the natural numbers, we suppose these

natural numbers themselves to be substituted,

j

then will this serjes be in geometrical progres-
sion, to an exactness which may be called inde-

|

finite
;
because the approximation of its terms

|

to the natural numbers can never end but goes

|
on in infinitum.

j

And since this imagined geometric series com-

j

prebends, indefinitely near, the whole system of

;

natural numbers, 1, 2, 3, 4, Ac. so the indices

! of its terms comprehend a whole system of lo-

!
garithms, which are adapted to this system of
numbers, and may be extended to any length

j

we please. For though the natural system of
I numbers make not, by themselves, a complete

!

geometrical series, yet they are conceived as a
i
part of such a series, and their logarithms are

j

the indices of their distances from unity in that
1 series

;
or, more generally, they are the cor-

j

responding terms of an arithmetical series ap-
i plied to that geometrical one.
: But, again, it must be observed, that an inde-
finitely small fraction cannot be assigned : and,
therefore, in the actual construction of loga-
rithms, we must be content with a determinate
degree of approximation. Whence, according as

we take x, in the series 1, (1 -j-.v) 1

,
(1 -j- x)2

,

(l-f-*)’, ( 1 -f- x) l

, Ac. the approximation of
iis terms to the natural numbers will be in dif-

ferent degrees of exactness : for the less x is, the
nearer will be the approximation

; but then the
more are the number of involutions of 1 -j- v,

necessary to come within any determinate de-
gree of nearness to the natural number assigned.

Thus then we may conceive the possibility of
making logarithms to all the natural numbers,
1, 2, 3, 4, Ac. to any determinate degree of
exactness

;
viz. by assigning a very small frac-

tion for v, and actually raising a series, in the
ratio of I to 1 -j- x, and taking for the natural



numbers such terms of that series as are nearest

to them, and their indices for the logarithms.

But then, to construct logarithms in this man-
ner, to such an extent of numbers, and degree

of exactness, as would be necessary to make
them of any considerable use, is next to impos-

sible, because of the almost infinite labour and
time it would require. This, however, is an in-

troduction for understanding the method of the

noble inventor, who undoubtedly first took the

hint of making logarithms from the considera-

tion of the indices of a geometrical series
;
and

by means of the principles and known proper-

ties of these progressions he first formed his

tables, and adapted them to the practical pur-

poses intended.

Tofind the logarithm of any of the natural numbers-,

1, ‘2, 3, 4, Itfc. according to the method+ NaPIER.—
1. Take the geometrical series, 1, 10, 100, 1000,

10,000, &c. and apply to it the arithmetical se-

ries 1, 2, 3, 4, &c. as logarithms. 2. Find a geo-

metric mean between 1 and 10, 10 and 100, or

any other two adjacent terms of the series be-

twixt which the number proposed lies. 3. Be-

tween the mean, thus found, and the nearest

extreme, find another geometrical mean, in the

same manner
;
and so on, till you are arrived

within the proposed limit of the number whose
logarithm is sought. 4. Find as many arithme-

tical means, in the same order as you found the

geometrical ones, and the last of these will be
the logarithm answering to the number re-

quired.

Examples. I.et it be required to find the loga-

rithm of 9.

Mere the numbers between which 9 lies are

1 and 10.

First, then, the log. of 10 is 1, and the log. of

1+0
1 is 0 ;

therefore —h— — .5 is the arithmetical

mean, and \/(l X 10) = \/10 = 3.1622777 —
geometric mean : whence the logarithm of

3.1622777 is .5.

Secondly, the log. of 10 is 1, and the log. of
1 J_

#5
3.1622777 is .5 ;

therefore —

—

.75= arith-

metical mean, and + (10 X 3.1622777) =
.5.6234132 = geometric mean : whence the log.

of 5.6234132 is .75.

Thirdly, the log. of 10 is 1, and the log. of

1 -L .75
5.6234132 is .75; therefore — .875 =
arithmetical mean, and ^/(10. x 5.6234132) =
7.4989421 — geometric mean : whence the log.

of 7.4989421 is .875.

fourthly, the log. of 10 is 1, and the log. of

- , , 1 + -875
7.4989421 is .875; therefore — — .9375

— arithmetical mean, and (10 X 7.4989421)— 8.6596431 =r geometric mean : whence the

log. of 8.6596431 is .9375.

Fithlv, the log. of 10 is 1, and the log. of
1 -4- .9375

8.6596431 is .9375; therefore —
.'96875 = arithmetical mean, and (10 X
8.6596431) = 9.3057204 — geometric mean:
whence the log. of 9.3057204 is .96875.

Sixthly, the log. of 8.6596431 is .9375, and
the log. of a 3057204 is .96875 ; therefore

.9375 + .90*75
,1 — .953125 anth. mean, and

2 .

jf (S.6596431 X 9.3057204) = 8.9768713 =
geometric mean : whence the log. of 8.9768713

is .95312.5.

And, proceeding in this manner, after 25 ex-

tractions, the logarithm of 8.9999998 will be

found to be .9542425 ;
which may be taken for

the logarithm of 9, because it differs from it

only by and is therefore sufficiently

exact for all practical purposes.
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And in the same manner the logarithms of

almost all the prime numbers were found
; a

w irk so incredibly laborious, that the unre-

mitted industry of several years was scarcely

sufficient for its accomplishment.

To determine the hyperbolic logarithm (I.) of any

given number (N). The hyperbolic logarithm of

any number Is the index of that term of the lo-

garithmic progression, which agrees with the

proposed number multiplied by the excess of

the common ratio above unity.

Let, therefore, (1 -\- >)" be that term of the

logarithmical progression, 1, (1 + a)’, (1 + ,r)
2

,

(1 -|- x) ’,
.
( 1 -j- a)*, & c. which is equal to the

required number (N).

Then will (1 -}- x)
n — N, and 1 + .v =N";

and if 1 +y be put = N, and m = — ,
we

• 71
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shall have 1 -f- x = N n —
(1 +y) m — 1 -{- my

the next thing to be done is, to shew how the

logarithms of fractional quantities may be found.

And, in order to this, it may be observed, that

as we have hitherto supposed a geometric series

to increase from an unit on the right hand, so

we may now suppose it to decrease from an unit

towards the left
;
and the indices, in this case,

being made negative, will still exhibit the loga-

rithms of the terms to which they belong.

Thus Log. — 3 — 2 — 1 0 +1+3 +3, &c.
Nam ? < 1 10 100 1000, &clOOOlOOlO

Whence + 1 is the logarithm of 10, and — 1,

the logarithm of
; + 2 the logarithm of 100,

and — 2 the logarithm of &c.

And from hence it appears that all numbers,
consisting of the same figures, whether they be
integral, fractional, or mixed, wriil have the de-
cimal parts of their logarithms the same.

Thus, the logarithm of 5874 being 3.7689339,

the logarithm of +, T+, TtToo’ &c. part of
it will be as follows :

. m — 1 m — 1 m — 2
+ x —— y + m X ~Y~ X ——y -,&c.

And, consequently, x — my + m X — 'y
1

m — 2 m — 2

+ m X ——— X — y > See. where m being

rejected in the factors m — 1, m — 2, m — 3,

&e. being indefinitely small in comparison of

1, 2, 3, &c. the equation will become a- = my
my 1 my 5 my 1

.

2 3 T’
C '

Hence—-
(nx — I.) — y

— —
f-

^
m K J 2.3 4

+ &c .
— hyperbolic logarithm of N, as

was required.

The hyperbolic logarithm (L) of a number being

given, tofind the number (N) itself, which answers to

it. Let (1 + x)" be that term of the loga-

rithmic progression, 1, (1 + a) 1

, (1 + x) 2

,

0+*)\ (1+*) 4

. &c. which is equal to the

required number N.

Then, because (1 + x)" is universally= 1 +
n — 1 „ , n — 1 n — 2

+ ti X + n X “
2

1 ' 2

&c. we shall have 1 + nx + n X +
n — 1 « — 2

n X —— X —— x\ &C. = N.

But since n, from the nature of the logarithms,

is here supposed indefinitely great, it is evident

that the numbers connected to it by the sign —
may all be rejected, as far as any assigned num-
ber of terms.

For* as 1,2, 3, Sec. are indefinitely small in

comparison to n, the rejecting of those numbers
can very little affect the values to which they

belong.

If, therefore, 1, 2, 3, &c. be thrown out of

n — 1 n — 2 n — 3
the factors — —,

—-— ,
—-— > &c. we shall

ll
2X2 !pX 2

«4A-4

have l + ++- + ++ + 2.+4’
&C -

= N.

But nx (= L) is the hyperbolic logarithm of

(1 + x)
u

, or N, by what has been before spe-

L 3

cified ;
and therefore 1 + L + f- +

IT

2X1.4
, &c. “ N number required.

Num I.ogar thms.

5 8 7 4
|

3.7 6 8 9 3 3 9
5 8 7 4

!
2.7 6 8 9 3 3 9

5 8.7 4
1

1.7 6 8 9 3 3 9
5.8 7 4 1 0 7 6 S 9 3 3 9
.5 8 7 4 1 — 1.7 6 8 9 3 3 9

.0587 4 — 2.7 6 8 9 3 3 9
005 8 7 4 — 3.7 6 8 9 3 3 9

From this it also appears, that the index, or
characteristic, of any logarithm, is always one
less than the number of figures which the na-
tural number consists of : and this index is con-
stantly to be placed on the left hand of the de-
cimal part of the logarithm.

When there are integers in the given number,
tire index is always affirmative; but when there
are no integers, the index is negative, and is to
be marked by a line drawn before it, like a ne-
gative quantity in algebra.

Thus, a number having I, 2, 3, 4, 5, &c. in-
teger places, the index of its log. is 0, 1, 2, 3, 4,
Sec. And a fraction having a digit in the place
of primes, seconds, thirds, fourths, See. the index
of its logarithm will be — 1, — 2, — 3, — 4, Sec.

It may also be observed, that though the in-

dices of fractional quantities are negative, yet
the decimal parts of their logarithms are ahvavs
affirmative

;
and all operations are to be per-

formed by them in the same manner as by ne-
gative and affirmative quantities in algebra.

In taking out of a table the logarithm of any
number not exceeding 10000, we have the de-
cimal part by inspection

;
and if to this the pro-

per characteristic be affixed, it will give the
complete logarithm required.

But if the number, whose logarithm is re-
quired, be above 10000, then find the logarithm
of the two nearest numbers to it that can be
found in the table, and say, as their difference *

the difference of their logarithms * * the differ-

ence of the nearest number and that whose lo-

garithm is required * the difference of their
logarithms, nearly; and this difference being
added to, or subtracted from, the nearest loga-
rithm, according as it is greater or less than the
required one, will give the logarithm required,
nearly.

Thus, let it be required to find the logarithm
of 367182.

The decimal part of 3671 is by the table

.5647844 ;
and of 3672 is .5649027

;

/. The C 367100 is 5.5647844 7
log. of i 367200 is 5.5649027 £

Their diff. 100 .0001183 cliff.

Nearest No. C 3672C0
Given No. £ 367182

Of the Method of using a Table of Logarithms .

—

Having explained the method of making a table

of the logarithms of numbers greater than unity.

18 diff.

Therefore ICO .0001183 H 18 ; .0000212.



82 L O G L O L

And 5.5649027 — .0000212 = 5.5648815 =
logarithm of 367132, nearly.

If the number consists both of integers and

fractions, or is entirely fractional, find the de-

cimal part of the logarithm as if all its figures

were integral ;
and this, being prefixed to the

proper characteristic, will give the logarithm

required.

And if the given number is a proper fraction,

.subtract the logarithm of the denominator from

the logarithm of the numerator, and the re-

mainder will he the logarithm sought
5
which,

being that of a decimal fraction, must always

have a negative index.

And, if it is a mixed number, reduce it to an

improper fraction, and find the difference of

the logarithms of the numerator and denomina-

tor, in the same manner as before.

In finding the number answering to any given

logarithm, the index, if affirmative, will always

shew how many integral places the required

number consists of
;
and, if negative, in what

place of decimals the first, or significant figure,

stands.; so that, if the logarithm can be found

in the table, the number answering to it will

.always be had by inspection.

But, if the logarithm cannot be exactly found

in the table, find the next greater, and the next

less, and then say, As the difference of these two

logarithms “ the difference of the numbers an-

svvering to them *
* the difference of the given

logarithm, and the nearest tabular logarithm
;
a

fourth number ;
which added to, or subtracted

from, the natural number answering to the

nearest tabular logarithm, according as that lo-

garithm is less or greater than the given one,

will give the number required, nearly.

Thus, let it be required to find the natural

number answering to the logarithm 5.5648815.

The next less and greater logarithms, in the

table, are
5.56478447 The numbers C 367100

5.5649027 5 answering £ 367200

Their diff. .0001183 100

And 5 5649027 — 5.5648815 — .0000212.

Therefore .0001183 ;
100 ” .0000212

;
18

nearly.

Whence S67200 — 18 = 377182 number
required.

The Use and Application of Logarithms.—It is evi-

dent, from what has been said of the construc-

tion of logarithms, that addition of logarithms

must be the same thing as multiplication in com-

mon arithmetic 5
and subtraction in logarithms

the same as division ;
therefore, in multiplica-

tion by logarithms, add the logarithms of the

multiplicand and multiplier together, their sum

is the logarithm of the product.
num. logarithms.

Example. Multiplicand 8.5 0.9294189

,
Multiplier 10 1,0000000

Product - 85 1.9294189

And in division, subtract the logarithm of the

divisor from the logarithm of the dividend, the

remainder is the logarithm of the quotient.

num. logarithms.

Example. Dividend 9712.8 3.9873444
1

Divisor 456 2.6589648

Quotient 21.3 1.3283796

Tofind the Complement of a Logarithm.—Begin at

the left hand, and write down what each figure

wants of 9 ,
only what the last significant figure

wants of 10 ;
so the complement of the logarithm

of 456, viz. 2.6589648, is 7.3410352.

In the Rule of Three. Add the logarithms of

the second and third terms together, and from

the sum subtract the logarithm of the first, the

remainder is the logarithm of the fourth. Or,

instead of subtracting a logarithm, add its com-

plement, and the result will be the same.

LOG
To raise Po’ivcrs by Logarithms .—Multiply the

Logarithm of the number given, by the index of

the power required, the product will be the

logarithm of the power sought.

Example. Let the cube of 32 be required by

logarithms. The logarithm of 32 = 1.5051500,

which multiplied by 3, is 4.5154500, the loga-

rithm of 32768, the cube of 32. But in raising

powers, viz. squaring, cubing, &c ol any deci-

mal fraction by logarithms, it must be observed,

that the first significant figure of the power be

put so- many places below the place of units, as

the index of its logarithm wants of 10, 100, &c.

multiplied by the index of the power.

To extract the Roots of Poivers by Logarithms .

—

Divide the logarithm of the number by the in-

dex of the power, the quotient is the logarithm

of the root sought.

To find Mean Proportionals between any tnvo num-

bers.—Subtract the logarithm of the least term

from the logarithm of the greatest, and divide

the remainder by a number more by one than

the number of means desired ;
then add the

quotient to the logarithm of the least term (or

subtract it from the logarithm of the greatest)

continually, and it will give the logarithms of

all the mean proportionals required.

Example. Let three mean proportionals be

sought, between 106 and 100.

Logarithm of 106 = 2.0253059

Logarithm of 100 — 2.0000000

Divide by 4)0.0253059(0.0063264.75

Log. of the least term 100 added 2.0000000

Log. of the 1st mean 101.4673846 2.0063264.75

Log. of the 2d mean 102 9563014 2.0126529.5

Log. of the 3d mean 104.4670483 2.0189794.25

Log of thegreatestterml06. 2.0253059.

LOGIC. The professed business ot logic

is to explain the nature of the human mind,

and the proper manner of conducting its

several powers, in order to the attainment of

truth and knowledge.
Those, therefore, who have treated ex-

pressly of this subject, have endeavoured

first to define and describe the several facul-

ties and operations of the human mind, as

perception, judgment, memory, invention,

&c. They next proceed to iay down rules for

correct reasoning and argument. Every act

of the judgment they term a proposition, and

all propositions are either affirmative or ne-

gative. All questions or arguments they re-

duce to syllogisms, that is, from two axioms

or propositions (called terms, in the techni-

cal language) laid down, they deduce athird,

or conclusion, and the previous propositions

they divide into major and minor. Thus,

let the question be, IVlidher God is an 'in-

telligent being ? Here the major or principal

proposition proceeds from the word intelli-

gent, and the minor respects God. They
would then arrange the syllogism as follows:

Mtij. To dispose things in right and per-

fect order is the work of an intel-

ligent Being:

Min. Cut God has disposed creation in

right and perfect order ;

Conclusion. Therefore God is an intelli-

gent Being.

They next class or arrange the differ

rent kinds of syllogisms according to the

nature of them. Propositions are not only

affirmative and negative, but they are also

particular or universal. Hence syllogisms

will vary not only as the major or minor pro-

position is negative or affirmative, but as

either is an universal or particular affirmative.

Sec. Hence they dispose the several kinds

of propositions into modes, and the syllo-

gisms into figures, according as they affect

the subject or the predicate. The modes
are indicated by the letters a, e, i, o, as they
are affirmative or negative, universal or par-

ticular. There are nineteen modes and four

figures. The first figure is when the middle
term is (he subject of the major, and the pre-

dicate of the minor : as,

No work of God is bad :

But the natur I passions and appetites of
men are the work of God

;

Therefore they are not bad.

This figure includes four modes, denoted
by tiie words,

“ Barbara,, celarent, Darii, ferio ;”

referring to the vowels which each syllable

contains.

The second figure is when the middle term
is the predicate of both major and minor: as.

Whatever is bad is not 1 he work o; God:
But the natural passions, &c. are the work

of God

;

Therefore they are not bad.

This figure includes four modes, denoted
by the words,

“ Cirsare, camestres, festino, baroco.”

The third figure is when the middle term
ts the subject of both major and minor, as.

All Africans are black:

But all Africans are men;
Therefore some men are black.

This figure includes six modes, denoted by
the words,
“ Darapti, felapton, disamis, datisi, bocardo,

ferison.”

In the fourth figure it is the predicate of
the major, and the subject of the minor, as.

The only being who ought to be worship-
ped is the Creator of the world:

But the Creator of the world is God;
Therefore G od is the only being who ought

to be worshipped.

There are five modes of this figure denoted
by the words,

“ Barbari, Calentes, Dibatis, fessamo, fre-

sisom.”

Such is the scheme proposed by the school-

men as the only guide to truth and wisdom ;

but how little it has been able to effect may
be seen from the labours of those who have
practised it most, those very schoolmen
themselves. The truth is, if logic is the art

of reasoning, the best materials to form a lo-

gician, that is a reasoner, are a sound under-
standing, an extensive and accurate know-
ledge of facts, and an unprejudiced disposi-

tion
;
and every attempt to reduce the ope-

rations of the human mind to mechanical
rules, to bring genius to a level with dulness,

must be futile and vain. The various terms,
and figures of logic will be found in their re-

spective places. See Mode.
LOLIUM, darnel-grass, a genus of the

digynia order, in the triandria class of plants,,

and in the natural method ranking under the

4th order, grand na. The calyx is mono-
phyllous, fixed, and imiflorous. There are

five species. The most remarkable are,

1 . The perenne, red darnel, or rye-grass.

This is very common in roads and dry pas-

tures. It makes excellent hay upon dry.
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•chalky, or sandy soils. It is advantageously

cultivated along with clover, and springs ear-

lier than other grasses, supplying food for

cattle at a time when it is most difficult to be

obtained.- Cows, horses, and sheep, eat it

;

goats are not fond of it.

2. Thetenuilentum, or white darnel, grows

spontaneously in ploughed fields. If the

seeds of this species are malted with barley,

the ale soon occasions drunkenness
;
mixed

with bread-corn, they produce but little ef-

fect, unless the bread is eaten hot.

LONCIHTTS, spleenzvort, a genus of the

cryptogamia filices class of plants, the fructi-

fications of which are arranged into lunulated

series, and disposed separately under the si-

nuses of the leaves. There are five species.

The leaves of this plant are of use in healing

wounds, and in preventing inflammations of

them: they are also used against the spleen.

The root is aperient and diuretic.

LONGEVITY, long life. The duration

of human life is a subject so universally in-

teresting, that instances of persons who have

considerably exceeded the usual term of life

have at all times attracted notice, although

very few attempts have been made to ascer-

tain the circumstances under which life may
be prolonged to its greatest extent. Buffon,

Haller, Dr. Folhergill, Dr. Barton, Dr.

Hufeland, and a few others who have noticed

this subject, appear to have considered but

a very small number of the instances of lon-

gevity which have occurred. Mr. J. Easton,

in order to supply better materials for others,

published, a few years since, a much greater

collection of instances of this kind, though

probably but a small part of what have actu-

ally occurred. His list consists of 1712 per-

sons, who are stated to have died at the fol-

lowing ages:

Ages. Persons.

From 100 to 110 years 1310

1 10 to 120 277
120 to 130 84

130 to J 40 26
140 .to 150 7

150 to 160 3

160 to 170 2
170 to 185 3

1712

Such a number of instances would

many useful conclusions ;
but most accounts

of this kind contain little more than the name,

age, and place of the death of the person

mentioned, from which of course little infor-

mation can he gained. Sir J. Sinclair, in an

Essay on Longevity, has endeavoured to ex-

cite a more general interest on this subject,

which lias by no means been investigated with

the attention it deserves.

That longevity depends principally on con-

formity of conduct to the laws of nature, ap-

pears an indisputable fact; but from all the

observations which have been made, it like-

wise appears, that there are other circum-

stances which have considerable influence :

of these perhaps the most certain is descent

from long-lived ancestors. Dr Rush, of Phi-

ladelphia, remarks, that lie has not found a

single instance of a person who had lived to

be "so years old, of whom this was not the

case; and the accounts collected by others

strongly confirm this observation.

The climate of some countries has been

supposed to be much more favourable to

longevity than others : thus Mr. White-

hurst asserted, that Englishmen in general

were longer-lived than North, Americans;
and Mr. W. Barton has since endeavoured

to prove the contrary: but whatever infer-

ences of this kind national partiality may
attempt to support, more extensive observa-

tions will in general confirm the conclusion,

that although longevity evidently prevails

more in certain districts than in others, and

those regions which lie within the temperate

zones are best adapted to promote long life,

yet it is by no means confined to any parti-

cular nation or climate, as remarkable in-

stances of it may be produced both from

very hot and very cold countries. It is

highly probable that the human frame is so

constituted as to adapt itself easily to the at-

mosphere* and peculiarities of the country in

which it receives life, or even into which it

is afterwards removed. Thus France and

Sweden are countries differing materially in

soil and climate: the general mode of life of

the inhabitants is likewise very different;

yet the usual rate of mortality has been found

nearly the same in both. Men can live

equally well under very different circum-

stances. It is sudden changes that are inju-

rious
;

and temperate climates being less

liable-'-to such changes, are found to be most
favourable to the continuance of life. There
are, however, in almost every country, par-

ticular districts more favourable to the health

of the inhabitants than others; and the cause

of this superiority is chiefly a free circulation

of air, uncontaminated with the noxious va-

pours and exhalations which destroy its pu-

rity in other parts
;

thus hilly districts are

almost universally found more healthy than

low and marshy places, or than close and
crowded cities.

From a list of 14.7 persons who are .record-

ed to have lived to the age of 120, years and

upwards, it appears, that more than half

were inhabitants of Great Britain, viz.

63 of England and Wales,

23 of Scotland,

29 of Ireland,

30 of other countries.

The number of instances in Scotland, com-
pared with those of England, appears by this

account to have been more than twice the

proportion of the population, which certainly

seems to shew that the climate of the former

is very favourable to long life. The great

proportion of inhabitants of Great Britain and

Ireland, though perhaps arising in some mea-

sure from instances of great age not being

so generally noticed and recorded in other

places, at least shews, that these countries

are not unfavourable to longevity.

It is a fact pretty well established, that

more males are born than females; it is also

well known, that in almost every form which

animal life assumes, the male appears to pos-

sess a somewhat superior degree of bodily

strength to the female,. From these circum-

stances it might be expected that the num-
ber of males living would be found greater

than that of the females, and that in general

they would enjoy a greater duration of life ;

the contrary, however, lias been asserted,

and evidence produced which appeared to

justify such an opinion ;
but it seems pro-

bable, that in forming the accounts from

which the number of females living appeared

greater than that of the males, sufficient at-

tention was not paid to the number of males

engaged chiefly abroad in the army and
navy, and of the emigrations to foreign parts

being chiefly of males. That the male con-

stitution is naturally more durable than that

of females, may be inferred from the list

before referred to of 145 persons, who have

attained unusually great age, more than two-

thirds of the number being males. Dr.

Hufeland remarks, that the equilibrium and

pliability of the female body seems, for a cer-

tain time, to give it more durability, and to

render it less susceptible of injury from de-

structive influences than that of men ;
but

that male strength is, without doubt, neces-

sary to arrive at a very great age. More
women, therefore, become old, but fewer

very old
;
and if the registers of mortality,

from which tables of the probability of the

duration of human life are formed, were more
extensive, and comprehended a greater num-
ber of years, so as to include the instances

of great longevity, the difference between

the value of male and female lives would

appear less than it is supposed to be, and
probably the sum of life of the whole of

each sex approaches very nearly to equality.

The form of the individual appears to be
of considerable importance: moderate-sized

and well-proportioned persons have certainly

the best chance of long life. There are, how-
ever, a few instances of persons of a different

description having attained considerable age.

Mary Jones, who died in 1783, at Wern, in

Shropshire, aged 100 years, was only two
feet eight inches in height, very deformed and

lame; and James M ‘Donald, who died near

Cork in the year 1760, aged 117, was seven

feet six inches high.

Matrimony, if not entered into too early,

appears to be very conducive tojiealth and

longlife, the proportion of unmarried persons

attaining great age, being remarkably small

;

Dr. Rush says, that in the course of his en-

quiries, he met with only one person beyond
eighty years of age, who had never been mar-

ried.’ This is a very limited remark; Mrs.

Mahon, who died in 1733, aged 105 ; Ann
Kerney, who died the same year, aged 110;

Martha Dunridge, who died in 1752, in the

100th year of her age ; and Mrs. Warren,
who died in 1753, aged 104, had never been

married : and in the list prefixed to sir John

Sinclair’s Essay on Longevity, of pensioner?

in Greenwich hospital, who were upwards of

eighty years of age, there are sixteen who
never were married : the same list, however,

contains five times as many persons who had

been married, and other accounts are in a

still greater proportion.

The Chinese erect triumphal or honorary

arches to the memory of persons who have

lived a century, thinking, that without a so-

ber and virtuous life it is impossible to attain

so great an age. Temperance is certainly

the best security of health; and no man can

reasonably expect to live long who impairs

the vital powers by excess, which converts

the most natural and beneficial enjoyments

into the most certain means of destruction.

The few instances of individuals who, not-

withstanding their licentious mode of life,

have attained considerable age, cannot be

put in comparison with the immense number

whose lives have been materially shortened
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bv such Indulgences. .Dr. Fotherglll ob-

serves, tnat “ the due regulation of the pas-

s-ions per! laps contributes more to health and
longevity than any of the other nonnaturals.”

\I he cheerful and contented are certainly

more likely to eniov good health and long

life than persons of irritable and fretful dis-

positions ; therefore whatever tends to pro-

mote good humour and innocent hilarity,

must have a beneficial influence in this re-

spect; and persons whose attention is much
engaged on serious subjects should endea-

vour Id preserve a relish for cheerful recrea-

tions.

LONGITUDE of a slur, in astronomy,

a.i arch of the ecliptic, intercepted between
tlie beginning of Aries and the point of t he

ecliptic cut by the star’s circle of longitude.

Longitude of a pi ice. SeeGEOGRA-
THY.

Longitude, in navigation, the distance

of a ship or place, east or west, from another,

reckoned in degrees of the equator.

As the discovery of a method to find the

longitude would render voyages safe and ex-

peditious, and also preserve ships and the

lives of men, the following rewards have been
offered as an encouragement to any per-

son who shall discover a proper method
for finding it out:—In the year 1714, the

British parliament offered a reward for the

discovery of the longitude : the sum of

10,000/. if the method determined the lon-

gitude to 1° of a great circle, or to 60 geo-

graphical miles; of 15,000/. if it determined
it to 40 miles; and of 20,000 /. if it deter-

mined it to 30 miles; with this proviso, that

if any syich method extend no further than

30 miles adjoining to the coast, the proposer

should have no more than half the rewards.

The act also appoints the first lord of the ad-

miralty, the speaker of the house of com-
mons, the first commissioner of trade, the

admirals of the red, white, and blue squad-

rons, the master of the Trinity-house, the pre-

sident of the royal society, the royal astrono-

mer at Greenwich, the two Savilian profess-

ors at Oxford, and the Lucasian and Plu-

mian professors at Cambridge, with several

oilier persons, as commissioners for the lon-

gitude at sea. The Lowndian professor at

Cambridge was afterwards added. After this

act of parliament, several other acts passed

in the reigns of George II. and III. for the

encouragement of finding the longitude. At
last, in 1774, an act passed, repealing all

other acts, and offering separate rewards to

any person who should discover the longi-

tude, either by the watch keeping true time

within certain limits, or by the lunar method,
or by any other means. The act proposes as

a reward for a timekeeper, the sum of 5000/.

if it determine the longitude to 1° or 60 geo-

graphical miles; the sum of 7500/. if it de-

Xermine it to 40 miles ; and the sum of

1 0,000/. if it determine it to 30 miles, after

proper trials specified in the act. If the me-
thod is by improved solar and lunar tables,

constructed upon sir Isaac Newton’s theory

of gravitation, the author shall be entitled to

5000/. if such tables shall show the distance

of the moon from the sun and stars, within

fifteen seconds of a degree, answering to

about seven minutes of longitude, after allow-

ing half a degree for the errors of observa-

tion. And for any other method, the same
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rewards are offered as those for timekeepers,
provided it gives the longitude true within
Hie same limits, and is practicable at sea.

1 he commissioners have also a power of giv-
ing smaller rewards, as they shall judge pro-
per, to any one who shall make any disco-

very for finding the longitude at sea, though
not within the above limits; provided, how-
ever, that if such person or persons shall

afterwards make any further discovery as to

come within the above-mentioned limits,

such sum or sums as they may have received
shall be considered as part of such greater
reward, and deducted therefrom accord-
ingly.

To find the longitude hj a time-keeper.
Fiie sun appears to move round the earth
from east to west, or to describe 360°, in 24
hours, and therefore he appears to move 15°

in an hour. If therefore the meridians of
two places make an angle of 15° with each
other, or if the two places differ 15° in lon-

gitude, the sun will come to the eastern me-
ridian one hour before he comes to the west-
ern meridian, and therefore when it is twelve
o’clock at the former place, it is only eleven
at the latter; and in general, the difference
between the times by the clock at any two
places, will be the difference of their longi-

tudes, converted into time at the rate of 15°

for an hour, the time at the eastern place
being the forwardest. If, therefore, we can
tell what o’clock it is at any two places at

the same instant of time, we can find the dif-

ference of their longitudes, by allowing 15°

for every hour that the clocks differ.

Let, therefore, the timekeeper be well
regulated and set to the time at Greenwich,
that being the place from which we reckon
our longitude

; then if the watch neither gains
nor loses, it will always show the time at

Greenwich, wherever you may be. Now to
find the time by the clock at any other place,
take the sun’s altitude, and thence find the
time

; now the time thus found is apparent
time, or that found by the sun, which differs

from the time shown by the clock by the
equation of time. We must, therefore, apply
the equation of time to the time found by
the sun, and we shall get the time by the
clock; and the difference between the time
by the clock so found, and the time by the

timekeeper, or the time at Greenwich, con-
verted into degrees at the rate of 15° for an
hour, gives the longitude of the place from
Greenwich. For example : let the time by
the timekeeper, when the sun’s altitude was
taken, be 6h. 19', and let the time deduced
from the sun’s altitude be 9h. 27', and sup-
pose at that time the equation of time to be
7', showing how much the sun is. that day
behind the clock, then the time by the clock
i ' 9h. 34', the difference between which and
6h. 19', is 3h. 15'; and this converted into

degrees, at the rate of 15° for 1 hour, gives
48° 45', the longitude of the place from
Greenwich; and as the time is forwarder
than that at Greenwich, the place lies to the
east of Greenwich. Thus the longitude
could be very easily determined, if you
could depend upon the timekeeper. But as

a watch will always gain or lose, before the
timekeeper is sent out, its gaining or losing

every day for some time, a month for in-

stance, is observed; this is called the rate of
going of the watch, and from thence the
mean rate of going is thus found:

Suppose I examine the rate of a vatch for
30 davs

;
on some of those days I find it has

gained, and on seme it has lost; add toge-
ther all the quantities it lias gained, and sup-
pose they amount to 17"; arid together all

the quantit.es it lias lost, and suppose they
amount to 15"; then upon the whole, it lias

gained 4" in 30 days
; and this is called the

mean rate for that time
; and this divided by

30, gives 0". 133 for the mean, daily rate of
gaining ; so that if the watch' had gained re-
gularly 0", 1 33 every day, at the end of the
30 days it would have gained just as much
as it really did gain, by sometimes gaining
and sometimes losing. Or you mat get the
mean daily rate thus: Take the diilerenee
between what tiie clock was too fast or too
slow on tlie first and last days of observation,
if it be too fast or too slow on each day

; but
take tlie sum, if it is too fast on one day and
too slow on the other, and divide by tlie

number of days between the observations,
and you get the mean daily rate. Thus, if

the watch was too fast on the first clay IS",
and too fast on the last day 32", the* diffe-

rence 14" divided by 30, gives 0",466, the
mean daily rate of gaining. But if the watch
was too fast on the first day 7", and too slow
on the last clay 10", the sum 1 7" divided by
30, gives 0",566, the mean daily rate of los-

ing. After having thus got the mean daily
rate of gaining or losing, and know ing how
much the Watch was too fast or too slow at
first, you can tell, according to that rate of
going, how much it is too fast or too slow at
any other time. In the first case, for in-

stance, let the watch have been B 17" too fast

at first, and I want to know how much it is

too fast 50 days after that timh : now it gains
0", 133 every day; if this is multiplied by 50,
it gives 6",65 for the whole gain in 50 days;
therefore, at the end of that time, the watc h
would be V. 23",65 too fast. This would be
the error, if the watch continued to gain at
the above rate ; and although, from the dif-

ferent temperatures of the air, and the im-
perfection of the workmanship, this cannot
be expected, yet the probable error will by
this means be' diminished, and it is the best
method w'e have to depend upon. In watches
which are under trial at the Royal Observe-

-

lory at Greenwich, as candidates for the re-
wards, tliis allowance of a mean rate is ad-
mitted, although it is not mentioned in the
act of parliament : the commissioners, how-
ever, are so indulgent as to grant fit, which
•is undoubtedly favourable to the watches.

As the rate of going of a watch is subject
to vary from so many circumstances, tlie ob-
server, whenever he goes ashore, and has suf-
ficient time, should compare hiswatch for
several days with the true time found by the
sun, by which he will be able to find its rate
ot going. And when he comes to a place
whose longitude' is known, he may then set
his watch to Greenw ich time

;
for w'hen the

longitude of a place is known, you know the
difference between the time there and at
Greenwich. For instance, if he go to a
place known to be 30° east longitude from
Greenwich, his watch should be two hours
slower than the time at that place. Find
therefore the true time at that place, by the
sun, and if the watch is two hours slower, it

is right; if not, correct it by the difference,

and it again gives Greenwich time.

In the year 1726, Mr. John Harrison pro-



duced a timekeeper of his o'.vn construc-
tion, which did not err above one second in a
month for ton years together; and in the year
17 36 he liad a machine tried in a voyage to

and from Eisbftn, which was the means of
correcting an error of almost a degree and a

hall in the .computation of the ship’s reckon-
ing. In consequence of this success, Mr.
Ilamson received public encouragement to

roceed, and he made three other time-
eepers each more accurate than the for-

mer, which w^ere finished successively in the
years 1739, 1 75S, and 1761 ; the last of
which proved so much to his own satisfac-

tion, that he applied to the commissioners of
the longitude to have this instrument tried in

a voyage to some port in the West Indies,

according to the directions of the statute of
the 12th of^Anne above cited. Accordingly,
Mr. William Harrison, son of the inventor,
embarked in November 1761, on a voyage
for Jamaica, with this fourth timekeeper or
watch; and on his arrival there, the longi-

tude, as shewn by the timekeeper, differed
but one geographical mile and a quarter from
the true longitude, deduced from astrono-
mical observations. The same gentleman
returned to England with the timekeeper, in

March 1762, when he found that it had erred
in the four months, no more than V 54'k§ in

time, or 28f minutes of longitude; whereas
the act requires no greater exactness than 30
geographical miles, or minutes of a great
circle, in such a voyage. Mr. Harrison now
claimed the whole reward ©f 20,000/. offered
by the said act: but some doubts arising in

the minds ol the commissioners concerning
,

the true situation of the island of Jamaica,

|
and the manner in which the time at that
place had been found, as well as at Ports-

I mouth
;
and it being farther suggested by

j

some, that although the timekeeper luip'-

pened to be right at Jamaica, and after its

|

return to England, it was by no means a
proof that it had been always so in the inter-

I
mediate time; another trial was therefore

I proposed, in a voyage to the island of Bar-

|

badoes, in which precautions were taken to

I obviate as many ot these objections as pos-
I sible. Accordingly the commissioners pre-

I
viously sent out proper persons to make

J
astronomical observations on that island,
which, when compared with other corre-

;

sponding ones made in England, would de-
termine, beyond a doubt, its true situation;
and Mr. William Harrison again set out with
his father’s timekeeper, in March 1764, the
watch having been compared with equal al-

titudes at Portsmouth before he set out, and
he arrived at Barbadoes about the middle of
May; where, on comparing it again by equal

!
altitudes of the sun, it was found to shew the

: difference of longitude between Portsmouth
and Barbadoes to be 3h. 55m. 3s.; the true
difference of longitude between these places,
by astronomical observations, being 3h. 54m!
20s.; so that the error of the watch was 43s.,
or 10' 45" of longitude. In consequence of
this and the former trials, Mr. Harrison re-

|

ceived one moiety of the reward offered by
the 12th of queen Anne, after explaining the
principles on which his watch was construct-

i ed, and delivering this, as well as the three
former, to the commissioners of the longi-
tude for the use of the public: and he was

;

promised the other moiety of the reward,
when other timekeepers should be made on
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the same principles, either by h'msclf or
others, performing equally well with that
which he hati last made, in tire mean time,
this last timekeeper was sent down to the
Royal Observatory at Greenwich, to hatred
there under the direction of the Rev. Dr.
Maskelyne, the astronomer-royal. Put it

did not appear, during this trial, that the
watch went with the regularity that was ex-
pected

; from which it was apprehended that
the performance even of the same watch was
not at all times equal

;
and consequently that

little certainty could be expected in the per-
formance of different ones. Moreover the
watch was now found to go faster than dur-
ing the voyage to and from Barbadoes by 18
or 19 seconds in 24 hours; but this circum-
stance was accounted for by Mr. Harrison,
who informs us that be had altered the rate
ot its going by trying some experiments,
which h.e had not time "to. finish before he was
ordered 10 deliver up the watch to the board.
Soon after this trial, the commissioners of
longitude agreed with Mr. Kendal, one of
the watch-makers appointed by them to re-

ceive Mr. Harrison’s discoveries, to make
another watch on the same construction with
this, to determine whether such watches
could be made from the account which Mr.
Harrison had given, by other persons as well
as himself. The event proved the affirma-
tive; for the watch produced by Mr. Kendal,
in consequence of this agreement, went con-
siderably better than Mr. Harrison’s did.

Mr. Kendal’s watch was sent out with captain
Cook, in his second voyage towards the south
pole and round the globe, in the years 1772,
1773, 1774, and 1775; when the only fault

found in the watch was, that its rate of going
was continually accelerated; though in this

trial of three years and a half it never
amounted to 1 4C| a day. The consequence
was, that the house of commons, in 1774, to

whom an appeal had been made, were pleas-

ed to order the second moiety of the reward
to be given to Mr. Harrison, and to pass the
act above-mentioned. Mr. Harrison had also

at different times received some other sums
of money, as encouragements to him to con-
tinue his endeavours, from the board of lon-

gitude, and from the India company, as well
as from many individuals. Mr! Arnold and
some other persons have since also made se-

veral very good watches for the same pur-
pose, and have been remunerated for their
skill and labour.

Others have proposed various astronomical
methods for finding the longitude. These
methods chiefly depend on having an ephe-
meris or almanac suited to the meridian of
some place, as Greenwich for instance, to
which the Nautical Almanac is adapted,
which shall contain for every day computa-
tions of the times of all remarkable celestial

motions and appearances, as adapted to that
meridian. So that if the hour and minute is

known when any of the same phenomena are
observed in any other place whose longitude
is desired, the difference between this time
and that to which the time of the said phe-
nomenon was calculated and set down in the
almanac, will be known, and consequently
the difference of longitude also becomes
known between that place and Greenwich,
allowing at the rate oi lifteen degrees to an
hour.

Now it is easy to find the time at any

6b

place, by means of the altitude or azimuth

of the sun or stars, which time it :s w cessary

to find by such means, both in these astrono-

mical modes of determining the longitude,

and in the former by a timekeeper; and it

is the difference between that time, so de-

termined, and the time at Greenwich, known
either by the timekeeper or by the astrono-

mical observations ot celestial phenomena,
which gives the difference of longitude at the

rate above-mentioned. Now the difficulty

in these methods lies in the fewness ol proper

phenomena, capable of being thus observed ;

tor all slow motions, such as belong to the

planet Saturn, for instance, are quite exclud-

ed, as affording too small a difference, in a

considerable space of time, to be properly

observed; and it appears that there are no

phenomena in the heavens proper for this

purpose, except the eclipses or motions of

Jupiter’s satellites, and the eclipses or mo-
tions of the moon, viz. such as her distance

from the sun or certain fixed stars lying near

her path, or her longitude or place in the zo-

diac, &c. Now of these methods,

1st. That by the eclipses of the moon is

very easy, and sufficiently accurate, if they

did but happen often, as every night. For
at the moment when the beginning or middle
or end of an eclipse is observed by a tele-

scope, there is no more to be done but to

determine the time by observing the altitude

or azimuth of some known star; which time

being compared with that in the tables, set

down for the happening of the same pheno-
menon at Greenwich, gives the difference in

time, and consequently of longitude sought.

But as the beginning or end of an eclipse of

the moon cannot generally be observed nearer

than one minute, and sometimes two or three

minutes of time, the longitude cannot cer-

tainly be determined by this method, from a

single observation, nearer than one degree of

longitude. However, by two or more obser-

vations, as of the beginning and. end, & c. a

much greater degree of exactness may be

attained.

,2d. The moon’s place in the zodiac is a-

phenomenon more frequent than her eclipses;

but then the observation of it is difficult, and
the calculus perplexed and intricate, by rea-

son of two parallaxes; so that it is hardly

practicable to any tolerable degree of accu-

racy.

3d. But the moon’s distances from the sun

or certain fixed stars, are phenomena- to be
observed many times in almost every night,

and afford a good practical method of deter-

mining the longitude of a ship at almost any
time; either by computing from thence the

moon’s true place, to compare with the same
in the almanac; or by comparing her ob-

served distance itself with the same as there

set down.

From the great improvements made by
Newton in the theory of the moon, and more
lately by Euler and others on his principles,

professor Mayer, of Gottingen, w7as enabled

to calculate lunar tables more correct than
any former ones

;
having so far succeeded as

to give the moon’s place within one minute
of the truth, as has been proved by a compa-
rison of the tables with the observations

made at the Greenwich observatory by Dr.
Bradley, and by Dr. Maskelyne, the late

astronomer-royal
;
and the same have been
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still farther improved under his direction, by
the late Mr. Charles Mason, by several new
equations, and the whole computed to tenths

of a second. These tables, when com-

pared with the above-mentioned series of ob-

servations., a proper allowance being made for

the unavoidable error of observation, seem to

give always the moon’s longitude in the hea-

vens correctly within 30 seconds of a degree;

which greatest error, added to a possible

error ot one minute in taking the moon’s

distance from the sun or a star at sea, will at

a medium only produce an error of 42 mi-

nutes of longitude. To facilitate the use of

the tables. Dr. Maskelyne proposed a nau-

tical ephemeris, the scheme of which was

adopted by the commissioners of longitude,

and first executed in the year 1767, since

which time it has been regularly continued.

But as the rules that were given in the ap-

pendix to one of those publications, for cor-

recting the effects of refraction and parallax,

were thought too difficult for general use,

they have been reduced to tables. So that,

by the help of the ephemeris, these tables,

and others that are also provided by the

board of longitude, the calculations relating

to the longitude, whph could not be per-

formed by the most expert mathematician

in less than four hours, may now be com-
pleted with great ease and accuracy in half

an hour.

As this method of determining the longi-

tude depends on the use of the tables an-

nually published for this purpose, those who
wish for farther information are referred to

the instructions that accompany them, and

particularly to those that are annexed to the

tables requisite to be used with the Astro-

nomical and Nautical Ephemeris.

4th. The phenomena of Jupiter’s satellites

have commonly been preferred to those of

the moon, for finding the longitude; because

they are less liable to parallaxes than these

arej and besides they afford a very commo-
d.ious observation whenever the planet is

above the horizon. Their motion is very

-swift, and must be calculated for every hour.

Now, to find the longitude by these satel-

lites: with a gooxl telescope observe some of

their phenomena, as the conjunction of two

of them, or of one of them with Jupiter, &c.

and at the same time find the hour and mi-

nute, from the altitudes of the stars, or by

means of a clock or watch, previously regu-

lated for the place of observation; thqn, con-

sulting tables of the satellites, observe the

time when the same appearance happens in

the meridian of the place for which the tables

are calculated; and the difference of time, as

before, will give the longitilde.

The eclipses of the first and second of Ju-

piter’s satellites are the most proper for this

purpose; and as they happen almost daily,

they afford a ready means of determining the

longitude of places at land, having indeed

contributed much to the modern improve-

ments in geography; and if it were possible

to observe them with proper, telescopes, in

a ship under sail, they would be of great ser-

vice in ascertaining its longitude from time

to time. To obviate the inconvenience to

which these observations are liable from the

motions of the ship, Mr. Irwin invented

what he called a marine chair : this was tried

sby Dr. Maskelyne, in his voyage to Barba-
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doe?, when it was found that no benefit

could be derived from the use ot it. And
indeed, considering the great power requi-

site in a telescope proper for these observa-

tions, and the violence as well as irregulari-

ties in the motion of a ship, it is to he feared

that the complete management of a telescope

on shipboard will always remain among the

desiderata in this part of nautical science.

And farther, since all methods that depend

oil the phenomena of the heavens, have also

this other defect, that they cannot be ob-

served at all times, this renders the improve-

ment of timekeepers of the greater impor-

tance.

TONICEEA, honeysuckle, a genus of the

monogynia order, in the pentandria class of

plants. The corolla is monopetalous and ir-

regular ;
the berry polyspermous, bilocular,

and inferior. There are 19 species, of which

the most remarkable are,

1. The alpigena, or upright red-berried

honeysuckle, rises with a shrubby, short, up-

right stem, four or five feet high.

2. The cserulea, or blue-berried honey-

suckle, with a shrubby upright stem, three

or four feet high, and many while flowers

proceeding from the sides of the branches.

3. The nigra, or black-berried upright

honeysuckle, with a shrubby stem three or

four feet high, and white flowers succeeded

by single and distinct black berries.
’
4. The tartarica, or Tartarian honeysuckle,

with a shrubby upright stem, three or four

feet high, heart-shaped opposite leaves, and

whitish erect flowers succeeded by red ber-

ries, sometimes distinct, and sometimes

double.

5. The diervilla, or yellow-flowered Arca-

cadian honeysuckle, with shrubby upright

stalks, to the height of three or four feet,

and clusters of pale yellow flowers, ap-

pearing in May and June, and sometimes
continuing till autumn, but rarely ripening

seeds here.

6. The xylosteum, or fly honeysuckle,

with a strong shrubby stem, branching erect

to the height of seven or eight fret, and erect

white flowers proceeding from the sides of

the branches.

, 7. The symphoricarpos, or shrubby St.

Peter’s-wort, with a shrubby rough stem,

four or five feet high, and small greenish

flowers.

8. The periclymenum, or common climb-

ing honeysuckle, has two principal varieties,

viz. the English wild honeysuckle, or wood-
bine of our woods and hedges, and the Dutch
or German honeysuckle, with a shrubby de-

cimated stalk, and long trailing purplish

branches, furnishing large beautiful red flow-

ers of a fragrant odour, appearing in June
and July.

9. The caprifolium, or Italian honeysuckle,

with shrubby decimated stalks, sending out

long slender trailing branches, terminated by
verticillate or whorl ed bunches of close-sit-

ting flowers, very fragrant, and white, red,

and yellow colours.

10. The sempervirens, or evergreen trum-

pet-flowered honeysuckle, with a shrubby
decimated stalk, sending out long slender

trailing branches, terminated by naked ver-

ticillate spikes, of long, unrefiexed, deep-

scarlet flowers, very beautiful, but of little

fragrance.

LOOT, in the sea language, is a term used

LOO
in various senses; thus the loof of a ship is

that part of her aloft which lies just before
the chest-tree

; hence the guns which lie

there are called loof-pieces: keep your loof,

signifies, keep the ship near to the wind: to
loof into a harbour, is to sail into it close by
the wind: loof up, is to keep nearer the
wind: to spring the loof, is when a ship that
das going large before the wind, is brought
close by the wind.
Loof-tackle, is a tackle in a ship which

serves to lift goods of small weight in or out
of her.

LOOKING-GLASSES. See Optics.
LOOM, the weaver’s frame, a machine

whereby several distinct threads are woven
into one piece. Looms are of various struc-
tures, accommodated to the various kinds of
materials to be woven, and the various man-
ner of weaving them, viz. for woollens, silks,

linens, cottons, cloths of gold, and other
works, as tapestry, ribands, stockings, &c.
See Weaving.
The weaver’s loom-engine, otherwise called

the Dutch loom-engine, was brought into use
from Holland to London, in or about the
year 1676.

The lower compartment of Plate Lock and
Loom, represents a loom for weaving silks or
other plain work. A, fig. 6, is a roll called the
cloth-beam, on which the cloth is wound as it

is wove ; at one end it has a racket-wheel a

,

and a click to prevent its running back
; at

the same end it has also four holes in it, and
is turned by putting a stick in these holes: at

the other end of the loom is another roll B,
on which the yarn is wound; this has two
small cords hb wrapped round it, the ends of

which are attached to a bar 4> which has a
weight D hung to it

;
by this means a fric-

tion is caused, which prevents the roll B turn-

ing by accident. EF are called lambs; they
are composed of two slicks efhi, between
which are fastened a great number of threads ;

to the bar e are fastened two cords gh, which
pass over pulleys, and are fastened to the bar
h of the lamb F

; the lower bars of each lamb
are connected by cords with the treadlesGH

;

the workman sits on the seat K, and places

his feet upon these treadles; as they are con-
nected together by the cords gh, when he
presses down one, it will raise the other, and
the lambs with them; a great number of
threads, according to the width of the cloth,

are wound round the yarn-beam B, and are
stretched to the cloth-beam A; the middle
of the threads which compose the lamb EF,
have loops (called eyes) in them, through
which the threads between the roils AB,
which are called the warp, are passed; the
first thread of the warp goes through the
loops of the lambs E, the next attached to

the lamb F, and so on alternately ; by this

means, when the leaver presses down one of
the treadles with his foot, and raises the
other, one lamb draws up every other thread,

and the other sinks all the rest, so as to make
an opening between the sets of thread: EL
is a frame moving oji a centre at the top of
the irame of the loom; the lower part of
this frame is shewn in fig. 8 ; LL are the two
uprights of the frame, / is the bar that con-
nects them, M is a frame carrying a great

number of pieces of split reed or sometimes fine

wire at equal distances; between these the
threads of the warp are passed ; the frame M
is supported by a piece of wood m called the

- T-
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shuttle-race, which is fastened into the front

of the pieces LL ;
each end of this piece has

boards nailed to the sides, so as to form

troughs NO ;
at a small distance above these

are fixed two very smooth wires no; their

use is to guide the two pieces pq, ca’.i-

peckers or drivers ; to each of these pieces

a string is fastened, and these strings are

tied to a piece of wood P, which the

weaver holds in his hand, and by snatching*

the stick to either side, draws the pecker, for-

wards very quick, and gives the shuttle, tig.

7. (which is to be laid in the trough before

the pecker) a smart blow, and drives it along

across the race m into the other trough,

where it pushes the pecker along to the end

of the wire, ready for the next stroke which

throws it back again, and so on. Fig. 7. r epre-

sents the under side of the shuttle on a larger

scale; its ends are pointed with iron; it has

a large mortise through the middle of it, in

which is placed a quill a containing the yarn
;

b is a piece of glass, called trie eye of the

shuttle, with a hole in it, through which

comes the end of the thread; dd are two

small wheels to make it run easily on the

race. The operations are as follow : the

workman sitting upon the seat K, holds the

stick P in his right hand, and takes hold of

one of the bars of the frame LL with his left

;

presses his foot on one of the treadles G1I,

which by means of the lambs EF; as before

described, divides the warp; he then snatches

the stick P, and by that means throws the

shuttle, tig. 7, which unwinds the thread in it,

and leaves it lying in between the threads

of the warp; he then relieves the treadle he

before kept down, and presses down the

other; while he is doing this, he with his left

hand draws the frame LL towards him, and

then returns it. The use of this is to beat

the last thread thrown by the shuttle close

up to the one that was thrown before it by

the split reeds M, fig. 8. As soon as lie has

brought the frame LL hack to its original

position, and again divided tire warp by the

treadle, he throws the shuttle again : when
he has in this manner finished about 12 or 14

inches of cloth, he winds it up by" turning

the roll A with the stick, as before described.

Some very expert weavers will throw the

shuttle and perform the other operations at

the rate of 120 times per minute.

Loom, in the sea language. When a ship

appears big when seen at a distance, they say

she looms.

Loom-gale, a gentle easy gale of wind,

in which a ship can carry her topsails atrip.

LOOP, in the iron works, denotes a part

of a sow or block of cast iron, broken or melt-

ed off from the rest.
'

LOPI1IUS, fishing-frog, toad-fish, or sea-

devil, a genus of the branchiostegious order

of fishes, whose head is in size equal to all

the rest of the body. There are three spe-

cies, the most remarkable of which is the pis-

eatorius, or common fishing-frog, an inhabi-

tant of the British seas. This singular fish

grows to a large size, some being between

four and five feet in length; and Mr. Pen-

nant mentions one taken near Scarborough,

whose mouth was a yard wide. The fisher-

men on that coast have a great regard for

this fish, from a supposition that it is a great

enemy to the dog-lish
;
and whenever they

take it with their lines, set it at liberty. The
head of this fish is much larger than the whole

body, is round at the circumference, and fiat

above; the mouth of a prodigious wideness.
The under jaw is much longer than the up-
per; thejaws are full ofislender sharp teeth

;

in the roof of the mouth are two or three rows
ot the same. On each side the upper jaw
are two slurp spines, and others are scattered
about the upper part of the head. The body
grows slender near the tail, the end of which
is quite even. The colour of the upper part
of tins fish is dusky

;
the lower part white

;

the skin smooth.

LORANTHUS, a genus of the monogy-
nia order, in the hexandria class of plants,

and in the natural method ranking under the

48th order, aggregate. I lie germen is infe-

rior
; there is no calyx', the corolla is sexlid

and revoluted; the stamina are at the tops of

the petals; the berry is monospermous.
There are 18 species, natives of America.

LORD. See Peer.

LORD’S DAY. All persons not having
a reasonable excuse, shall resort to their pa-
rish church or chapel (or some congregation
of religious worship allowed by the toleration

act) on every Sunday, on paitvof punishment
by the censures of the church, ami of forfeit-

ing Is. to the poor for every offence
;

to be
levied by the churchwardens by distress, by
warrant of one justice.

The hundred shall not be answerable for

any robbery committed on the Lord’s day.
No carrier shall travel, or drover drive

cattle, on the Lord’s day, under the penalty
of 20/.

No person upon the Lord’s day shall serve
or execute any writ, process, warrant, order,
judgment, or decree (except in cases of trea-

son, felony, or breach of the peace), but the
service thereof shall be void.

LOTTERIES are declared to be public
nuisances, 5 Geo. I. c. 9. ; but for the public
service of the government, lotteries are fre-

quently established by particular statutes,

and managed by special officers and persons
appointed.

By stat. 42 Geo. III. c. 54, lottery-office

keepers are to pay 50/. for every licence in

London, Edinburgh-, and Dublin, or within
20 miles of either, and 10/. for every licence
for every other olfice; and licensed persons
shall deposit 30 tickets with the receiver-
general of the stamp-duties, or licence to be
void.

By stat. 22 Geo. III. c. 47, lottery-office

keepers must take out a licence ; and offices

are to be open only from eight in the morn-
ing to eight in the evening, except the Sa-
turday evening preceding the drawing. The
sale of chances and shares of tickets, by per-
sons not being proprietors thereof, is pro-
hibited under penalty of 50/. ; and by '42 Geo.
111. c. 119, all games or lotteries called little

goes, are declared public nuisances, and all

persons keeping any office or place for any
game or lottery, not authorized by law, shall

forfeit 500/. and be deemed rogues and va-
gabonds. The proprietor of a whole ticket

may nevertheless insure it for its value only,
with any licensed office for the whole time of
drawing from the time of insurance, under a
bona fide agreement without a stamp,..

LOTUS, or bird’sfoot trefoil, a genus of
the decandria order, m the diadelphia class

of plants, and in the natural method ranking
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under the 32d order, papilionaceze. The le-

gumen is cylindrical, ; nd very erect, the
alas closing upwards longitudinally

; the calvx
is tubulated. There are 23 species, hut only
five or six are usually cultivated in our gar-
dens.

1. 1 lie siliquosus, or winged pea, has trail-

ing, slender, branchy stalks, about a foot
long, with trifoliate oval leaves, and from tile

axi I las of the branches, large, papilionaceous,
red (lowers, one on each footstalk, succeed-
ed by tetragonous solitary pods, having a
membranous wing or lobe, running longitu-
dinally at each corner. It flowers in June
and July, and the seeds ripen in autumn. 2.
The creticus, or Cretan silvery lotos. 3. The
Jacebxus, or black lotus of St! James’s island.

4.
r
I he hirsutus, or hairy Italian lotus. 5.

The dorcynium, white Austrian lotus, or
shrub trefoil of Montpelier. 6. The edulis,

with yellow dowers.

The first species is a hardy annual. The
other species may he propagated either by
seeds or cu tings, but require to be kept in.

pots in the greenhouse during the winter
season.

iLOUIS, or Knights of St. Louis, the
name of a military order in France, instituted
by Louis XLY. in 1693.

LOUSE. See Pediculus.
LOXIA, a genus of birds of the order of

passeres, the distinguishing characters- of
which are: the bill is strong, convex above
and below, and very thick at the base

; the
nostrils are small and round; the tongue is as
it cut off at the end ; the toes are four, placed
three-before and one behind, excepting one
species, which has only two toes before and
one behind. The most remarkable are:

1. The cur -ostra, or common cross-bill,

is about the size of a lark, is known by the
singularity of its bill, both mandibles of.which
curve opposite ways and cross each other:-
the general colour of the plumage in the male-
is of a red-lead, inclining to rose-colour, and
more or less mixed with brown; the wings,
and tail are brown ; the legs black. The fe-
male’is of a green colour, more or less mixed
with brown in those parts where the male is

red. This species is a constant inhabitant of
Sweden, Germany, Poland, Switzerland, Rus-
sia, and Siberia, where it breeds; but mi-
grates sometimes in vast flocks into other coun-
tries, as is now and then the case in respect to
England

;
for though in some years a few are -

met with, yet in others it has been known to
visit us by thousands, fixing on such spots as
are planted with pines, for the sake of the
seeds, which are its natural food : it is observ-
ed to hold the cone in one claw like the par-
rot, and to have all the actions of that bird
when kept in a cage.- It is also found in
North America and Greenland

; and is said
to make its nest in the highest -parts, of the
fir-trees, fastening it to the branch with the
resinous matter which exsudesfrom the trees*.

2, The coccothraustes, or, hawfinch, is in
length seven inches. This species is ranked
among the British birds

; but only visits these
kingdoms occasionally, and for the most part
in winter, and is never known to breed here.
It is more plenty in France. It feeds on>
berries, kernels,

, &c. and . from the great
strength of the bill, it cracks the stones of the;.:

fruit of the haws, diaries, &c. with the great-
est ease.

.
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3. The pyrrhula, or bullfinch, is so gene-

rally known as almost to supersede descrip-

tion. This species is common in most parts

of the continent of Europe, and throughout

Russia and Siberia, at which last places it is

caught for the table. In winter it approaches
gardens and orchards, and hak been generally

stigmatised for making liavock among the

buds of trees. From some late observations,

however, it would appear, that the object of

these birds is not the bud, but “ the worm in

the bud and that this species, in conjunc-

tion with various other species of small birds,

are the frequent means of defending the em-
bryo fruits, and thence promoting their

growth to maturity; for the warmth that

swells the buds, not only hatches eggs of un-
numbered tribes of insects, whose parent Hies,

by an unerring instinct, laid them there, but

brings forward a numerous race already in a

caterpillar state, that now issue from their

concealments, and make their excursion

along the budding branches, and would pro-

bably destroy every hope of fruitage, but for

those useful instruments for its preservation,

whose young are principally fed by eating

caterpillars. The bullfinch, in its wild state,

has only a plain note; but when tamed, it be-

comes remarkably docile, and may be taught

any tune after a pipe, or to whistle any notes

in the best manner; it seldom forgets what it

lias learned; and will become so tame as to

come at call, perch on its master’s shoulders,

and (at command) go through a difficult mu-
sical lesson. They may' be also taught to

speak, and some thus instructed are annually

brought to London from Germany.
4. "The cardinal is, or cardinal grossbeak, is

near eight inches in length. The bill is

stout, and of a pale-red colour; the hides' are

hazel; the head is greatly crested, the fea-

thers rising up to a .point when erect; round

the bill, and on the throat, the colour is black

:

the rest of the bird of a fire-red. The female

differs from the male, being mostly of a red-

dish brown. This species is met with in se-

veral parts of North America, and has attain-

ed the name of Virginia nightingale, from the

fineness of its song, the note of which re-

sembles that of the nightingale.

5. The orix, or grenadier grossbeak, is

about the size of a house-sparrow. The fore-

head, sides of the head, and chin, are black ;

the breast and belly the same; the wings are

brown," with pale edges; and the rest of the

body of a beautiful red colour. These birds

are inhabitants of Saint Helena ;
they are also

in plenty at the Cape of Good Hope, where

they frequent watery places that abound with

reeds, and among which they are supposed

to make their nest. If, as is supposed, this

is the same with Kolben’s finch, he says that

the nest is of a peculiar contrivance, made
with small twigs, interwoven very closely and

tightly wTith cotton, and divided into two

apartments with but one entrance, the upper

for the male, the lower for the female, and is

so tight as not to be penetrated by any wea-

tlier. He adds, that the bird is scarlet only

in summer,being in the winter wholly ash-co-

loured. These birds, seen among the green

reeds, are said to have a wonderful effect

:

for, from the brightness of their colours, they

appear like so many scarlet lilies. See Plate

Nat. Hist. fig. 253.

6. The pensilis, or pensile grossbeak, (the

toddy-bird of Fryer) is about the size of the
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house-marrow : the bill is black
;

the irides

are yellow ; the head, throat, and fore-part of

the neck, the same; from the nostrils springs

a dull 'green stripe, which passes through the

eye and be'y oim it, where it is broader; the

hind part of the he-ad and neck, the back,

rump, and wing-coverts, are of the same co-

lour
; thequdis are black, edged with green;

the belly is deep grey, and the vent of a ru-

fous red; the tail and legs are black.
r

I his

species is found at Madagascar; and fabri-

cates a nest of a curious construction, com-
posed of straw and reeds interwoven in shape

of a bag, the opening beneath. It is fastened

above to a twig of some tree ; mostly to those

growing on the borders of streams', On one
side of this, within, is- the true nest. The
bird does not form a new nest every year,

but fastens a new one to the end,of the last;

and often as far as live in number, one hang-

ing'from another. These build in society,

like rooks, often five or six hundred being

seen on one tree. They have three young
at each hatch. See Plate Nat. Hist. fig.

254.

7. The bengaiensis, or Bengal gros beak,

is a trifle bigger than a house-sparrow. The
female lays three or four eggs.

8. The socia, or sociable grossbeak, is

about the size of a bullfinch; the general co-

lour of the body above is a rufous brown, the

under parts yellowish. It inhabits the inte-

rior country at the Cape of Good Hope,
where it was discovered by colonel Paterson.

These birds, according to our author, live to-

gether in large societies, and their mode of

aid incation is extremely uncommon. They
build in a species of mimosa which grows to

an uncommon size. In one described by col.

Paterson, there could be no less a number
than from 800 to 1000 residing under the

same roof. He calls it a roof, because it

perfectly resembles that of a thatched house

;

and the ridge forms an angle so acute and
so smooth, projecting over the entrance of

the nest below, that it is impossible for any
reptile to approach them. The industry of

these birds “ seems almost equal (says cur

author) to that of the bee: throughout the

day they appear to be busily employed in

carrying a fine species of grass, which is the

principal material they employ for the pur-

pose of erecting this extraordinary work, as

well as for additions and repairs. Though
mv short stay in the country was not suffi-

cient to satisfy me by ocular proofs, that

they added to their nest as they annually in-

creased in numbers, still from the many trees

which I have seen borne down with the

weight, and others which I have observed
with their boughs completely covered over,

it would appear that this is really the case.

When the tree which is the support of this

aerial city is obliged to give way to the in-

crease of weight, it is obvious that they are

no longer protected, and are under tire ne-

cessity of rebuilding in other trees. One of

these deserted nests I had the curiosity to

break down, so as to inform myself of the in-

ternal structure of it, and found it equally

ingenious with that of the external. There
are many entrances, each of which forms a

regular street, with nests on both sides, at

about two inches distant from each other.

9- The tridactyla, or three-toed grossbeak,

(the guifso balito of Buffon) has only three

toes, two before and one behind. The bill is

9
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toothed on the edges

;
the head, throat, and

fore-part of the neck, are of a beautiful red ;

the upper part of the neck, back, and tail, are
black; the wing-coverts brown, edged with,
white; quills brown, with greenish edges;
and legs a dull red; the wings reach half-wry
on the tail. This species inhabits Abyssinia,
where it frequents woods, and is a solitary

.
pecies.

According to Linna us there are 48 species
of the loxia.

LOZENGE, Lozance, rhombus, in geo-
metry, a quadrilateral figure, consisting of
four equal and parallel rides, two of w hose
opposite angles are acute, and the other two
obtuse; the distance between the two obtuse
ones being always equal to the length of one
side: when the sides are unequal, this figure
is called a rhomboidcs.
Lozenge, in heraldry, a rhombus, or

figure of equal sides, but unequal angles.
Lozenge, in pharmacy, the same with

what is otherwise called troche.

LL CAN US, stag chajJ'tr, a genus of in-
sects of the order coleoptera : die generic
character is, antenna; elavated, with com-
pressed tip, divided into lamella: on the inner
side; jaws stretched forwards, exserted, and
toothed. The principal species is the lucaiuis
cerv us, commonly known by the name.of the
stag-beetle, or stag-charter. It is the largest
of all the European coleopterous insects.,

sometimes measuring nearly two inches and
a halfjn length, from the tips of the jaws to
the end of the body. Its general colour is a
deep chesnut, with the thorax and head,
which is of a squarish form, of a blacker cast

;

and the jaws are often of a brighter or redder
ehesnut-colour than the wing-shells; the legs
and under-parts- are coal-black, and the
wings,, which, except during flight, are con-
cealed under the shells, are large, and of a
fine pale yellowish-brown. This remarkable
insect is chiefly found in the neighbourhood
of oak-trees, delighting in the sweet exsuda-
t’ou or honey-dew so frequently observed on
the leaves. Its larva, which perfectly resem-
bles that of the genuine beetles, is also found
in the hollows of oak-trees, residing in the
fine vegetable mould usually seen in such ca-
vities, and feeding on the softer parts of the
decayed wood. It is of very considerable
size, of a pale-yellowish or whitish-brown co-
lour

; and when stretched out at full length,
measures nearly four inches. When arrived
at its full size, which, according to some, is

hardly sooner than the fifth or sixth year, it

forms, by frequently turning itself, and moist-
ening it with its glutinous saliva, a smooth
oval hollow in the earth, in which it lies, and
afterwards remaining perfectly still for the
space of near a month, divests itself of its

skin, and commences pupa or chrysalis. It

is now of a shorter form than before, of a ra-

ther deeper colour, and exhibits in a striking

manner the rudiments of the large extended
jaws and broad head so conspicuous in the

perfect insect: the legs are also proportion-
ally larger and longer than in the larva state.

The ball of earth in which ibis chrysalis is

contained is considerably larger than a lien’s

egg, and of a rough exterior surface, but per-

fectly smooth and polished within. The
chrysalis lies about three months before it

gives birth to the complete insect, which usu-

ally emerges in the months of July and Au-
gust. The time, however, of this insect's
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gYowth and appearance in all its states varies
much, according to the difference of seasons.
It *is not very uncommon in many parts of
En gland.

The commonly supposed female differs so
much in appearance from the male, that it

has by some authors been considered as a dis-

tinct species. It is not only smaller than the
former, but totally destitute of the long and
large ramified jaws, instead of which it has a
pair of very short curved ones, slightly den-
ticulated on their inner side: the head is also

of considerably smaller diameter than the
thorax. In point of colour it resembles the
former.

The exotic species of this genus are mostly
natives of America, and one in particular, fre-

quently found in Virginia, is so nearly allied

to tire English stag-beetle as hardly to differ,

except in having fewer denticulations or divi-

sions on the jaws.

A highly elegant species has lately been
discovered in New Holland. This* differs

from the rest in being entirely of a beautiful

golden-green colour, with short, sharp-point-
ed, denticulated jaws of a brilliant copper-
colour. The whole length- of the insect is

rather more than an inch. There are seven
species of the lucanus.

LUCIDA, in astronomy, an appellation
giyen to several fixed stars on account of
their superior brightness

; as the lucida coro-
na*, a star of the second magnitude in the
northern crown ; the lucida hydra:, or cor
hydra:; and the lucida lyrae, a star of the iirst

magnitude in that constellation.

LUDW1GIA, a genus of the monogynia
order, in the tetrandria class of plants, and in

the natural method ranking under the 17th
order, calycantheime. The corolla is tetra-

petalous; the calyx quadripartite, superior;
the capsule tetragonal, quadrilocular, inferi-

or, and polyspermous. There are four spe-
cies, annuals of the West Indies.

LUES. See Medicine.
LUMBAGO. See Medicine.
LUMBR1CUS, the zvorm, in zoology

; a
genus of insects belonging to the order of
Vermes intestina. The body is cylindrical,

annulated, with an elevated belt ' near the
middle, and a vent-hole on its side. There
are two species of this animal : 1. Lumbricus
terrestris, the earth or dew worm, Mr. Bar-

but observes, differs extremely in colour and
external appearance in the different periods
of its grow th, which has occasioned people
little acquainted with the variations of this

kind of animals to make four or live different

species of them. The general colour is a
dusky red. They live under ground, never
quitting the earth but after heavy rains, or at

the approach of storms. The method to

force them out is, either to water the ground
with infusions of bitter plants, or to trample
on it. The bare motion on the surface of the

soil drives them up, in fear of being surprised

by their formidable enemy, the mole. The
winding progression of the worm is facilitated

by the inequalities of its body, armed with

small, stiff, sharp-pointed bristles: when it

means to insinuate itself into the earth, there

oozes from its body a clammy liquor, by
means of which it slides down. It never da-

mages the roots of vegetables. Its food is a

small portion of earth, which it has the faculty

of digesting. The superfluity is ejected by
wav of excrement, under a vermicular np-

Vol. II.

L V S

pearance. Earth-worms are hermaphrodites,
2.

r

J he marinus, marine worm, or lug, (see
Plate Nat. Hist. fig. 255.) is of a pale red co-
lour, and the body is composed of a number
of annular joints; the skin is scabrous, and all

the rings or joints are covered with little

prominences, which render it extremely rough
to the touch. It is an inhabitant of the mud
about the sea-shores, and serves for food to
many kinds of lish. The fishermen bait their
hooks and nets with it.

LUNAR caustic. ) See Silver, Che-
LUNA cornea,

jj mistry, and Salts,
Detonating.

LUNARIA, Satin - flower, Moon-
wort, or H onesty, a genus of the silicu-

losa order, in the tetradynamia class of
plants, and in the natural* method ranking
under the 39th order, siliquosae. The silicula

is entire, elliptical, compressed-plane, and
pedicellated; with the valves equal to the
partition, parallel, and plane; the leaves of the
calyx are alternately fritted at the base. There
are three species. This plant is famous in

some parts of the kingdom for its medicinal
virtues, though it has not the fortune to be
received in the shops. The people in the
northern countries dry the whole plant in an
oven, and give as much as will lie on a shilling

for a dose twice a day in hemorrhages of all

kinds, and with great success. The Welsh,
among whom it is not uncommon, J)r. Need-
ham informs us, make an ointment of it,

which they use externally, and pretend it

cures dysenteries.

LUNATIC. See Idiot.
LUNGS. See Anatomy, and Physio-

logy.
LUP1NUS , lupin, a genus of the decandrla

order, in the diaaelphia class of plants, and in
the natural method ranking under the 32d
order, papilionaceae. The calyx is bilabiat-
ed

; there are live oblong and five roundish
anthera?

; the legumen is coriaceous. There
are ten species, chiefly hardy herbaceous
flowery annuals, rising with "upright stalks
from one to three or four feet high, orna-
mented with digitate or lingered leaves, and
terminated by long whorled spikes of papilio-
naceous flowers, white, blue, yellow, and
rose-coloured. They are all easily raised
from seed, and succeed in any open borders,
where they make a line variety.

LUPUS, in astronomy, a southern con-
stellation, consisting of 19, or, according to
Flamsteed, of 24 stars.

LUSTRATION, in antiquity, sacrifices or
ceremonies by which the antients purified
their cities, field-, armies, or people, defiled
by any crime or impurity.

LUSTRE, a term signifying the gloss or
brightness which appears on’lhe external sur-
face of a mineral, or on the internal surface
when newly broken. The- first is called the
external, the second internal lustre. Two
particulars respecting lustre require atten-
tion, viz. the degree, and the kind.

L With respect to degree, Dr. Thomson
gives five terms of comparison, viz. 1 . very
brilliant; 2. brilliant; 3. sub-brilliant; 4.

glimmering, that is, having only certain
parts brilliant

; 5. dull, or without lustre.

2. \\ ltn respect to kind, the lustre is eithei
metallic or common. The common lustre ii

subdivided into vitreous or glossy, silky,

waxy or greasy, mother of pearl, diamond,
and scmi-metallic.

L U T eg

LT i E, a stringed instrument formerly
much in use; antientlv containing only five
rows ot strings, but to w hich six, or more
wei e afterwards added. Hie lute consists of
tom parts, viz. the table; the bodv, which
has nine or ten sides; the neck, which has as
many stops or divisions'; and the head, or
cross, in which screws for tuning it are in-
serted. In playing this instrument, the per-
former strikes the strings with the fingers of
the right hand, and regulates the sounds with
those ot the left hand. The origin of this in-
strument is not known, though generally be-

’

lieved to be of very early date. Indeed, au-
thors are not agreed as to the country to
which we are indebted for its invention.

'

Some give it to Germany, and derive its
name from the German "word latue, which
signifies the same thing, while others ascribe
it to the Arabians, and trace its name from
the Arabic alland.

LL 1 ES. In many chemical operations
the \ esscls must be covered with something
to preserve them from the violence of the
fire, from being broken or melted

; and also
to close exactly their joinings to each other,
in order to retain the substances which thev
contain, when they are volatile, and reduced
to vapour.

" Tie coating used for retorts. See. to defend
them from the action of the lire, is usually
composed of nearly equal parts of coarse
sand, and refractory clay.

r
[ hose matters

ought to be well mixed* with water and a
little hair, so as to form a liquid paste, with
which the vessels are eovered, layer upon
layer, till it is of the required thickness. The
sand mixed with the clay is necessary to pre-
vent the cracks which are occasioned by the
contracting ot the clay during its drying,
which it always does when pure. The* hair
serves also to bind the parts of the lute, and
to keep it applied to the vessel; for, notwith-
standing the sand which is introduced into it,

some cracks are alw ays formed, which would
occasion pieces of it to fall off.

the lutes with which th? joinings of ves-
sels are closed, are of different kinds, accord-
ing to the nature of the intended operations,
and ot the substances to be distilled in these
vessels.

When vapours of watery liquors, and swell
as are not corrosive, are to be contained, it is
sufficient to surround the joining of the re-
ceiver, to the nose of the alembic, or of the
retort, with slips of paper Or linen, covered
with flour paste. In such cases also, slips of
wet bladder are very conveniently used.
M hen more penetrating and dissolving va-

pours are to be contained, a lute is to be em-
ployed of quick-lime, slacked in air, and
beaten into a liquid paste with whites of eggs.
\ his paste is to be spread upon linen slips,
which are to be applied exactly to the joining
ot the vessel. 1 tiis lute is very convenient,
easily dries, becomes solid, and sufficiently
firm.

J

Lastly, when saline, acid, and corrosive
vapours are to be contained, we must then
have reeour.e to the lute called fat-lute.
1 his lute is made by forming into a paste
some dried clay finely powdered, silted
through a silken scarce, and moistened with
water

; and then, by beating this paste well in
a mortar with boiled linseed-oil, that is, oil
w hich has been rendered dry bv litharge dis-
solved in it, tills lute easily takes and retainsM
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the form given to it. It is generally rolled

into cylinders of a convenient size.
r

lhese

are to be applied, by flattening them, to the

joinings of the vessels, which ought to be per-

fectly dry ;
because the least moisture would

prevent the lute from adhering. \\ hen the

joinings are closed with this fat-lute, the

whole is to be covered with slips of linen

spread with a lute of lime and whites of eggs.

These slips are to be fastened with pack-

thread. The second lute is necessary to keep

on the fat-late, because the latter remains

soft, and does not become solid enough to

stick on alone.

Ground linseed made into a paste with

water makes also a very useful lute for most
occasions.

LUTHERANS, the Christians who follow

the opinions of Martin Luther, one of the

principal reformers of the church in the six-

teenth century. See Gregory’s Church His-

tory, vol. ii.

LUXATION. See Surgery.
LYCHNIS, campion, a genus of the pcn-

tagynia order, in the pentamMa class of

plants, and in the natural method ranking

under the 22d order, caryophylleae. The
calyx is monophyllous, oblong, and smooth ;

there are live unguiculated petals, with the

segments of the limbs almost bilid ; the cap-

sule quinquelocular. There are 12 species,

the principal are, 1. The chalcedonica, or

chalced'oniau scarlet. Of this there are varie-

ties, with single scarlet flowers, with large

double scarlet flowers of exceeding beauty

and elegance, with pale red flowers, and with

white flowers. Of these varieties the double

scarlet lychnis is superior to gll for size and
elegance, the flowers being large, very dou-

ble, and collected into a very large bunch,

exhibit a charming appearance; the single

scarlet kind is also very pretty, and the

others effect an agreeable variety with the

Scarlet kinds. 2. The diurna: the varieties

are, the common single red-flowered bach-

elor’s button, double red, double white, and
single white-flowered. The double varie-

ties are exceedingly ornamental in their

bloom ; the flowers large, very double, and
continue long in blow ; the single red sort

grows wild by ditch-sides and other moist

places in many parts of England; from which

the doubles were accidentally obtained by
culture in gardens. 3. The viscaria, or vis-

cous German lychnis, commonly called

catch-fly. Of this also there are varieties

with single red flowers, with double red

flowers, and with white flowers. The double

variety is considerably the most eligible for

general culture, and is propagated in plenty

by parting the roots. All the varieties of this

species emitting a glutinous liquid matter

from their stalks, flies happening to light

on them sometimes stick and entangle them-

selves, whence the plant obtains the name
catch-fly. 4. The tlos cuculi, cuckoo-flower

lychnis. The flowers having each petal

deeply quadririd in a torn or ragged-like

manner, the plant obtained the name of rag-

ged robin. There are varieties with single

and double flowers. The double sort is a

large flower; it is an improved variety of the

single, which grows wild in most of our moist

meadows, ancl is rarely cultivated; but the

double, being very ornamental,, merits cul-

ture in every garden.

J^YCIUM, a genus of the monogynia or-

L Y C

der, in the pcntandria class of plants, ancl in

the natural method ranking under the 28th

order, luridae.
r
l he corolla is tubular, having

its throat closed up with the beard of the fila-

ments; tiie berry is bilocular. 1 here are

eight species, natives of various countries, and

chiefly shrubs.

LYCOPERDON, a genus of the natural

order of fungi, belonging to the cryptoga-

mia class of plants.
r

I he tungus is roundish,

and full of farinaceous seeds. Dr. Withering

reckons 25 species, of which the following are

the most remarkable: 1. 1 he tuber, truffles,

or subterraneous puff-balls, is a native ot

woods both in England and Scotland. It is a

subterraneous fungus, growing generally in

clusters 3 or 4 inches under ground, without

any visible root. The figure of it is nearly

spherical, the size that of a potatoe ;
the exte-

rior coat at first white, afterwards black, and

studded with pyramidical or polyhedrous tu-

bercle: ;
the internal substance solid and cal-

lous, of a dirty-white or pale-brown co-

lour, grained like a nutmeg with serpentine

lines; in which, according to Micheli, are

imbedded minute oval capsules, containing

each from 2 to 4 round warted seeds. 1 he

truffles of Great Britain seldom exceed 3 or 4

ounces in weight; but in Italy, and some

other parts of the continent, they are said to

have been found of the enormous size ot S,

and even 14 pounds, hey have a volatile

and somewhat urinous smell, and are reputed

to be aphrodisiacal. 2. The bovista, or com-

mon puff-ball, is frequent in meadows and

pastures in the autumn. It varies exceedingly

in size, figure, superficies, and colour. In

general, it consists of a sack or bag, having a

root at its base, and the bag composed of 3

membranes, an epidermis, a tough white skin,

and an interior coat which adheres closely to

the central pith. The pith in the young plants

is of a yellowish colour, at first firm and solid,

but soon changes into a cellular spongy sub-

stance, full of a dark dull-green powder, which

discharges itself through an aperture at the

top of the fungus, which aperture is formed of

lacerated segments, in some varieties reflex-

ed. The powder is believed to be the seeds,

which through a microscope appear of a sphe-

rical form, and to be annexed to elastic hairs.

LYCOPODIUM, or Club-moss, a genus

of the natural order of musci, belonging to the

crvptoganlia class of plants. I he antherae

are bivalved and sessile; there are no calyp-

tra. There are 29 species, of which the fol-

lowing are the most remarkable: 1 . 1 he

clavatum, or common club-moss, is common
in dry and mountainous places, and in fir fo-

rests. The stalk is prostrate, branched, and

creeping from a foot to two or three yards

long; the radicles woody.
r

l he leaves are

numerous, narrow, lanceolated, acute, often

incurved at the extremity, terminated with a

long white hair, and every where surround

the stalk. The peduncles are erect, firm, and

naked, (except being thinly set with lanceo-

let scales), and arise from the ends of the

branches. They are generally two or three

inches long, and terminated with two cylin-

drical yellowish spikes, imbricated with oval-

acute scales, finely lacerated on the edges,

and ending with a hair. In the ala or bosom

of the scale is a kidney-shaped chpsule, which

bursts with elasticity when ripe, and throws

out a light-yellow powder, which, blown into

the flame ofa candle, flashes with an explosion.

LYCOPSIS, a genus of the monogynia

order, in the penlandria class of plants, and

in the natural method ranking under the 4 1st

order, aspcrifolue. 1 he corolla has an inrur-

vated tube. 1 here are eight species, chiefly

annuals.

LYCOPUS, a genus of the monogynia

order, belonging to the diandria class of

plants, and in the natural method ranking

under the 42d order, verticillatre. 1 lie co-

rolla is quadrifid, with one of the segments

emarginated; the stamina standing asunder,

with four- refuse seeds. There are three spe-

cies, of which the watey-horehound might

prob ibly be of use in dyeing.

LYGEUM, a genus of the monogynia or-

der, in the triandria class o! plants, and in the

natural method ranking under the fourth or-

der, gramina. The spatlra or sheath is mono-

phyllous; there are a pair of corolla: upon the

same germen ;
the nut is bilocular, there is

one species, a grass of Spain.

LYDIAN STONE, in mineralogy, is com-

monly intersected by veins ot quartz. Frac-

ture even, and sometimes inclining to con-

choidal. Specific gravity 2.6 nearly. Powder

black, or greyish black. This stone, or one

similar to it, was used by the ant lei its as a

touchstone. They drew the metal to be ex-

amined along the stone, and judged of its pu-

rity by the colour of the metallic streak. On
this account it was called Baaa>os, tiie trier.

It was called theXydian stone, as being found

in the river Tmolus in Lydia.

LYMPH. See Anatomy, and Physio-

logy.
LYNX. See Felis.

LY RE, Lyra, a musical instrument of the

string kind, much used by the ai.tients.

Lyre, lyra, in astronomy, a constellation

of the northern hemisphere, the number of

whose stars, in Ptolemy’s and Tycho’s cata-

logues, are only 10, but 19 in the Britannic

catalogue.

LY RIC. See Poetry.
LYSIMACHIA, loosestrife, a genus of

the monogynia order, in the pentanclria class

of plants, and in the natural method ranking,

under the 20th order, rotaceae. '1 he corolla

is rotaceous; the capsule globular, beaked,

and ten-valved. There are 12 species, but

only four are commonly cultivated in gardens.

These are hardy herbaceous perennials and

biennials, rising with erect stalks from 18

inches to two or three feet high, and termi-

nated by spikes and clusters ot monopetalous,

rotated, five-parted spreading flowers of

white and yellow colours. The nuinmulana,

or yellow moneywort, or herb jevoperee, is

particularly beautiful.

LYTHRUM, purple loosestrife, a genus

of the monogynia order, in the decandria

class of plants, and in the natural method
ranking under the 17th order, calycanthemae.

The fealyx is cleft in 12 parts; and there are

six petals inserted into it ;
thq capsule is bilo-

cular and polyspermous. There are 18 spe-

cies, of which "the most remarkable are, 1 . The
salicaria, or common purple loosestrife, with

oblong leaves, is a native of Britain, ancl grows,

naturally by the sides of ditches ancl rivers.

2. The hispanum, or Spanish loosestrife, with

a hyssop leaf, grows naturally in Spain and

Portugal. The flowers are larger than those

of the common sort, and make a fine ap-

pearance in the mouth of July, when they

are in beauty.
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A T the twelfth letter of our alphabet. As a

!

^-5 numeral it stands for mille, a thousand

;

and with a dash over it, thus FT, for a thou-

[

sand times a thousand, or 1000000. Used as

|
an abbreviature M. signifies Manlius, Marcus,
Martins, Mucius; and M. Mantus; M. B.
mulier bona; Mag. Eq. inagister equitum;
Mag. Mil. magister militum ; M. M. P. ma-
im mancipio potestate

;
M. A. magister ar-

. tium; MS. manuscript, and M.SS. manu-
1

scripts, in the plural. In the prescriptions of
physicians, M. stands for manipulus, a hand-
ful ; and sometimes for misce, or mixtura.
MABA, a genus of the triandria order, in

the dicecia class of plants. The perianthium
ot the male is trilid

; that of the female is as in

tlie male
;
the fruit is a plum two- celled, su-

perior. There is one species, a tree of the
Friendly islands.

MABEA, a genus of the monoecia poly-
andria class and order. The calyx is one-

j

leaved; corolla none. There are two species,

;

called pipewood, shrubs of the West Indies.

MACARONIC, or Macaronian, an ap-
pellation given to a burlesque kind of poetry,
made up of a Jumble of words of different
languages, and words of the vulgar tongue

! latinized.
' 55

hiACE, the second coat or covering of
the kernel of the nutmeg, is a thin and mem-

j

branaceous substance, of an oleaginous na-

j

tureand a yellowish colour; being met with

I

in flakes of an inch and more in length, which
j
are divided into a multitude of ramifications.
It is of an extremely fragrant, aromatic, and

I

agreeable flavour, 'and of a pleasant, but
acrid and oleaginous taste. See Myristica.
MACERATION, in pharmacy, is an in-

fusion of, or soaking ingredients in, water, or

j

any other fluid,; in order either to soften them
:

or draw out their virtues.

MACId iN E. See Mechanics.
MACRREL. See Scomber.
MACROCNEMON, a genus of the class

I

fmd order pentandria monogynia. The cor.

j

is bell-shaped
; the capsule two-celled, two-

valved; seeds imbricate. There are three

j

species, small trees of the West Indies.

MACROLOBlUM, a genus of the class

and order triandria monogynia. The calyx
is double, pet. five, germ, pedicelled legume.

' There are three species, trees of Guiana.
MACULiE, in astronomy, are dark spots

[appearing on the luminous surfaces of the sun
land moon, and even some of the planets.

iThe solar maculae are dark spots of an irre-

I

gular and changeable figure, observed in the
i tale of tlie sun. These yvere first observed
in November and December of the year
1610, by Galileo in Italy, and Harriot in Eng-
land, unknown to, and independant of, each
other, soon after they had made or procured
telescopes.

There have been various observations made
of the phenomena of the solar macula?, and
hypotheses invented for explaining them.

M.

Many of those macula? appear to consist of he-
terogeneous parts; the darker and denser
being called, by Hevelius, nuclei, which are
encompassed a*s it weA with atmospheres,
somewhat rarer and less obscure; but the
figure, both of the nuclei and entire macula?,
is variable. These macula? are often subject

,
to sudden mutations. In 1644 Hevelius ob-
served a small thin macula, which in two
days time grew to ten times its bulk, appear-
ing also much darker, and having a larger
nucleus: the nucleus began to fail sensiblv
before (he spot disappeared; and before it

quite vanished, it broke into four, which re-
united again two days after. Some macula-
have lasted 2, 3, 10, 15,20, 30, but seldom 40
days; though Kirchius observed one in 1681,
that was visible from April 26th to the 17th
of July. It is found that the spots move
over the sun’s dist with a motion somewhat
slacker near the edge than in the middle
parts; that they contract themselves near .the

limb, and in the. middle appear larger
; that

they often run into one in the disc, though
separated near the centre

; that many of them
first appear in the middle, and many disap-
pear there; but that none of them* deviate
lrom their path near the horizon; whereas
Hevelius, observing Mercury in the sun near
the horizon, found him too low, being depress-
ed 27" beneath his former path.

From these phenomena are collected the
following consequefices:

1. That since Mercury’s depression below
his path arises from his parallax, the macula?,
having no parallax from the sun, are much
nearer him than that planet.

2.
r
I hat since they rise and disappear again

in the middle of the sun’s disc, and undergo
various alterations with regard both to bulk,
figure, and density, they must be formed de
novo, and again dissolved about the sun; and
hence some have inferred, that they are a
kind of solar clouds, formed out of his exha-
lations; and if so, the sun must have an at-

mosphere.
3. Since the spots appear to move very

regularly about the sun, it is hence inferred,
that it is not that they really move, but that
the sun revolves round his axis, and the spots
accompany him, in the space of 27 days, 12
hours, 20 minutes.

4. Since the 1 sun appears with a circular
disc in every situation, his figure, as to sense,
must be spherical.

The magnitude of the surface of a spot may
be estimated by the time of its transit over a
hair in a fixed telescope. Galileo estimates
some spots as larger than both Asia and Afri-
ca put together

; but if he had known more
exactly the sun’s parallax and distance, as
they are known now, he would have found
spme of those spots much larger than the
whole surface of the earth. For in 1612 he
observed a spot so large as to be plainly visible

to the naked eye, and therefore it subtended
M2

an angle of about a minute. But the earth)
seen at the distance of the sun, would sub-
tend an angle of only about 177'

;
therefore

the diameter of tlie spot was to the diameter
of the earth, as 60 to 17, or 3$ to 1 nearly )

and consequently the surface of the spot," if

circular, to a great circle of the earth, as 12$
to 1, and to the whole surface of the earth)
as 12J to 4, or nearly 3 to 1. Gassendus
observed a spot whose breadth was JL. °f the
sun’s diameter,- and which therefore subtend-
ed an angle at the eye of above a minute and
a half, and consequently its surface wasabove
seven times larger than the surface of the
whole earth. lie says lie observed above
40 spots at once, though without sensibly di-

minishing the light of the sun.

In the year 1779 there was a spot on the
sun which was large enough to be seen by the
naked eye. . It was divided into two parts,

and must have been 50,000 miles in diameter.
Various opinions have been formed con-

cerning the nature, origin, and situation of
the solar spots ; but the most probable seem*
to be that of Dr. Wilson, professor of prac-
tical astronomy in the university of Glasgow.
By attending particularly to the different
phases presented by the umbra, or shady
zone, of a spot of an extraordinary size that,

appeared on the sun, in the month of No-
vember 1769, during its progress over the
solar disc, Dr. Wilson was led to form a
new and singular conjecture on tlie nature
of these appearances; which he afterwards
greatly strengthened by repeated observa-
tions. The results of these observations are,
that the solar macula? are cavities in the body
ofthe sun; that the nucleus, as the middle or
dark part has usually been called, is the bot-
tom of the excavations; and that the umbra,
or shady zone surrounding it, is the shelving
sides of the cavity. Dr. Wilson, besides
having satisfactorily ascertained the reality of
these immense excavations in the body of the
sun, has also pointed out a method of mea-
suring the depth of them. fje estimates, in

particular, that the nucleus dr bottom ofthe
large spot above-mentioned, was not less than
a semidiameter of the earth, or about 4000
miles below the level of the sun’s surface;
while its othtu- dimensions were of a much
larger extent. He observed that a spot near
the middle ©f the sun’s disc is surrounded
equally on all sides with its umbra

; but that
when, by its apparent motion over the sun’s
disc, it comes near the western limb, that
part of the umbra which is next tlie sun’s
centre gradually diminishes in breadth, till

near the edge of the limb it totally disap-
pears ; whilst the umbra on the other side of
it is little or nothing altered. After a semi-re-
volution ofthe sun on his axis, if the spot ap-
pear again, it will be on the opposite side of
the disc, or on the left hand, and the part of
the umbra which had before disappeared is

now plainly to be seen
;
while the umbra ou
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the other side of the spot' seems to have va-

nished in its turn, being hid from the view by
the upper edge of the excavation, from the

oblique position of its sloping sides with re-

spect to the eve. But as the spot advances
on the sun’s disc, this umbra, or side of the

cavity, comes in sight
;
at first appearing nar-

row, but afterwards gradually increasing in

breadth, as the spot moves towards the mid-
dle of the disc. These appearances per-

fectly agree with the phases that are exhibited

by an excavation in a spherical body, re-

volving on its axis ; the bottom of the cavity

being painted black, and the sides lightly

shaded.

Dr. Herschel supposes that the spots in

the sun are mountains on its surface, which
considering the great attraction exerted by
the sun upon bodies placed at its surface, and
the slow revolution it has about its axis, he
thinks may be more than 300 miles high.

He says, that in August 1792 he examined
the sun with several powers, from 90 to 500;
and it appeared that the black spots are the

opaque ground or body of the sun, and that

the luminous part is an atmosphere which
being broken, gives a glimpse of the sun it-

self.

MADDER. See Rubia.

MADNESS. See Medicine.

MADREPORA, in natural historv,

lie discovered that its head or centre was

lifted up occasionally above the surface, and

often contracted and dilated itself like the

pupil of the eye: he saw all its claws moved,

as well as its head or centre. When the

animals of the madrepora are destroyed, its

extremities become white. In the madrepora,

lie says, the animal occupies the extremity,

and the substance is of a stony but more loose

texture than the coral. This is formed, like

other substances of the same nature, of a

liquor which (he animal discharges: and lie

farther adds, that there are some species of

the polvpe of the madrepora which are pro-

duced singly, and others in clusters. See

Plate Nat. Hist. figs. 256 and 257; and Zoo-
phytes.
MADREPORITE, a mineral found in the

valley of Russback in Salzburg, and which ob-

tained its name from its resemblance to ma-
drepore. Colour in some parts black, in others

dark-grey. Found in large round masses.

Fracture even passing to the conchoidal.

Lustre greasy, passing to the silky. Brittle:

moderately 'heavy. Streak grey it is com-
posed of 93.00 carbonat of lime

0.50 carbonat of magnesia

7.25 carbonat of iron

0.50 charcoal

4.50 silica in sand.

the

name of a genus of submarine substances, the

characters of which are, that they are almost

of a stony hardness, resembling the corals,

and are usually divided into branches, and
pervious bv many holes or cavities, which are

frequently of a stellar figure.

I 11 the Linnaean system, this is a genus of

lithophyta: the animal that inhabits it is a

medusa ; it comprehends 39 speeies. Ac -

cording to Donati, the madrepora is like the

coral as to its hardness, which is equal to bone
or marble; the colour is white when polished;

its surface is lightly wrinkled, and the wrinkles

run lengthwise of the branches*; in the centre

there is a sort of cylinder, which is often

pierced through its whole length by two or

three holes. Erom this cylinder are detached

about 1 7 lamina*, which run to the circum-

ference in straight lines; and are transversely

intersected by other laminae, forming many
irregular cavities; the cellules,which are com-
posed of these lam. na: ranged info a circle,

are the habitations of little polypes, which are

extremely tender animals, generally transpa-

rent, and variegat *d with beautiful colours.

M. de Peyssonel observes, that those writers

who only considered the figures of submarine

substances, denominated that class of them
which seemed pierced with holes, pora; and

those the holes of which were large they call-

-ed madrepora. He delines them to be all

these marine bodies which are of a stony

substance, without either bark or crust, and

which have but one apparent opening at each

extremity, furnished with rays that proceed

fro 11 tip centre to the circumference. He
observes that the body of the animal of the

madrepora. whose flesh is so soft that it di-

vides upon the gentlest touelp tills the centre
;

the head is placed in the middle, and sur-

rounded bv several feet or claws, which till

the into u als of the partitions observed in

this sub-tmnje, and are at pleasure brought to

its head, and are furnished with yellow papillae.

99.75

MADRIER, in the military art, a long

and broad plank of wood, used for support-

ing the earth in mining and carrying on a

sap, and in making coffers, caponiers, galle-

ries, and for many other uses at a siege. Ma-
driers are also used to cover the mouths of

petards after they are loaded, and are fixed

with the petards to the gates or other places

designed to be forced open.

MiEMACTERION, the fourth month of

the Athenian year, consisting of only 29 days,

and answering to the latter part of September
and the beginning of October,

MAGAZINE, a place in which stores are

kept, or arms, ammunition, provisions, &c.
Every fortified town ought to be furnished

with a large magazine, which should contain

stores of all kinds, sufficient to enable the

garrison and inhabitants to hold out a long

siege, and in which smiths, carpenters, wheel-

wrights, bakers, &c. may be employed in

making every thing belonging to the artillery,

as carriages, waggons, &c.

Magazine, powder, is that p’ace where
the powder is kept in very large quantities

Authors differ greatly both in regard to situa-

tion and construction; but all agree, that

they ought to he arched, and bomb-proof.

In fortifications they are frequently placed in

the rampart; but of late they have been built

iu different parts of the town. The tirst

haunches, even with a straight horizontal ex-
|

trados ; and still much more so iu powder- j

magazines, whose outside at top is formed 1

like the roof of a house, by two inclined.
|

planes joining in an angle over the top of I

the arch, to give a proper descent to the rain ; I

which effects are exactly what might be ex- I

neeted agreeable to the true theory ofarches. I

Now, as this shrinking of the arches must be I

attended with very ill consequences, by break- i

ing the texture of the cement after it has 1

been in some degree dried, and also by open- I

ing the joints of the voussoirs at one end,. 1

so a remedy is provided for this uiconve- 1

nience, with regard to bridges, by the arch of I

equilibration in Dr. Hutton’s book on bridges; I

but as the ill effect is much greater in pow tier- I

magazines, the same ingenious gentleman. I

proposed to iind an arch of equilibration for I

them also, and to construct it when the span 1

is 20 feet, the pitch or height 10 (which are

the same dimensions as the semicircle), the

inclined exterior walls at top forming an
angle of 1 13 degrees, and the height of their

angular point above the top of the arch

equal to seven feet.

MAGI, or Magians, an antient religious

sect in Persia, and other Eastern countries,

who maintained, that there were two prin-

ciples, the one the cause of all good, the

other the cause of all evil
;
and abominating.'

the adoration of images, worshipped God.
only by fire, which they looked upon as the

brightest and most glorious symbol of Oron
masdes, or the good God: as darkness is the-

truest symbol of Arimaniits, or the evil God.
This religion was reformed by Zoroaster*.

The sect still subsists in Persia, under the

denomination of gaurs,

MAGIC Lantern. See Optics.
Magic Square, in arithmetic, a square*

figure made up of numbers in arithmetical

proportion, so disposed in parallel and equal

ranks, that the sums of each row, taken either

perpendicularly, horizontally, or diagonally*

are equal : thus.

powder-magazines were made with Gothic

arches; but M. Vaubaji, finding them too

weak, constructed them in a semicircular form,

whose dimensions are 60 feet long within, 25

broad; the foundations are eight or nine feet

thick, and eight feet high from the founda-

tion to the spring of the arch.; the floor is two

feet from the ground, which keeps it from

dampness.
One of our engineers of great experienc

some time since, had observed, that after

the centres of semicircular arches are struck,

they settle at the crown, and rise up at the

Natural square. Magic square.

Magic squares seem to have been so

called, from their being used in the construc-

tion of talismans.

MAGNA CHARTA, the great charter

of the liberties of England, and the basis of

our laws and privileges.

This charter may be said to derive its ori-

gin from king Edward the Confessor, who
granted several privileges to the church and
state, by charter; these liberties and privi-

leges were also granted and confirmed by
king Henry I., by. a' celebrated gregt charter

now lost; but which was confirmed or re-

enacted b\ king Henry II. and kihg John,

llenry III., the successor of this last prince,

after having caused twelve men to make
enquiry into tiie liberties of England in t he

reign of Henry I., granted a new charter

which was the same as the present Magn:
Charta ;

this he several times confirmed, aw
as often broke; till in the thirty-seventh yea:

of his reign, he went to Westminster-iiall

and there, in the presence of the nobilitv am
bishops, who held lighted candles in'tliei

I

hands, Magna Charta was read, the king ul|

1

1
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the while holding his hand to his breast, and
at last solemnly swearing faithfully and in-

violably to observe all the things therein
contained, &c. ; then the bishops extinguish-
ing the candles, and throwing them on the
ground, cried out, “ Thus let him be extin-
tinguished, and stink in hell, who violates
this charter.” It is observed, that notwith-
standing the solemnity of this confirmation,
king Henry, the very- next year, again in-

vaded the rights of his people, till the barons
entered into a war against him ; when, after

various success, he confirmed this charter,
and the charter of the forest, in the fifty-

second year of his reign. This excellent
charter, so equitable and beneficial to the
subject, is the most antient written law in the
kingdom : by the 25 Edw. I. it is ordained,
that it shall be taken as the common law

;

and by the 43 Edw. III. all statutes made
against it are declared to be void.

MAGNESIA. About the begilining of
the eighteenth century, a Roman canon ex-
posed a white powder to sale at Rome as

a cure for all diseases. This powder he
called magnesia alba. He kept the manner
of preparing it a profound secret ; but in 1707
Valentini informed the public that it might
be obtained by calcining the lixivium which
remains after the preparation of nitre ; and
two years after, Slevogt discovered that it

might be precipitated by potass from the
mother-ley of nitre. This powder was gene-
rally supposed to be lime, till Frederic Hoff-
man observed that it formed very different

combinations with other bodies. But little was
known concerning its nature, and it was even
confounded with lime by most chemists, till

Dr. Black made his celebrated esperimen's
on it in 1755. Margraff published a disser

tation on it in 1759* and Bergman another in

1775, in which he collected the observations
of these two philosophers, and which he en-
riched also with many additions of his own.
Butini of Geneva likewise published a valu-

able dissertation on it in 177p.

As magnesia has never yet been found
native in a state of purity, it may be pre-
pared in the following manner: sulphat of

magnesia, a salt composed of this earth and
sulphuric acid, exists in sea-water, and in

many springs, particularly in some about
Epsom; from which circumstance it was for-

merly called Epsom salt. This salt is to be
dissolved in water, and half its weight of pot-

ass added. The magnesia is immediately
precipitated, because potass has a stronger
affinity for sulphuric acid. It is then to be
washed with a sufficient quantity of water,

and dried.

Magnesia thus obtained is a very soft white
powder, which lias very little taste, and is

totally destitute of smell. Its specific gravity

fs about 2.3. It converts delicate vegetable

blues (paper for instance, stained with the

petals of the mallow) to green.

It is not melted by the strongest heat which
it has been possible to apply ; but M. Darcet
observed that, in a very high temperature,
it became somewhat agglutinated. When
formed into a cake with water, and then ex-

posed to a violent heat, the water is gradually

driven off, and the magnesia contracts in its

dimension ; at the same time, it acquires the

property of shining in the dark when rubbed
upon allot iron plate.

It is almost insoluble in water
;

for, ac-

cording to Mr. Kirwan, it requires 7900
times its weight of water at the temperature

of 60° to dissolve it. It is capable, however,

of combining with water in a solid state ; for

100 parts of magnesia, thrown into water,

v.nd then dried, are increased in weight to

118 parts. Even when combined with car-

bonic acid (for which it has a strong affinity)

it is capable of absorbing and retaining l|

times its own weight ot water without letting

go a drop; but on exposure to the air, this

water evaporates, though more slowly than

it would from lime.

Magnesia has never yet been obtained in

a crystallized form.

When exposed to the air, it attracts car-

bonic acid gas and water ; but exceeding-

ly slowly. Butini left a quantity of it for two
years in a porcelain cup merely covered with

paper
;

its weight was only increased — im-

part.

Magnesia does not combine with oxygen

;

nor is it altered by any of the compounds
into which oxygen enters. The only one of

the simple combustibles with which it can

be united is sulphur. No person has hitherto

succeeded in forming a phosphuret of mag-
nesia. The sulphuret of magnesia may be
formed by exposing a mixture of two parts

of magnesia and one part of sulphur, to a

gentle heat in a crucible, The result is a

yellow powder, slightly agglutinated, which
emits very little sulphureted hydrogen gas,

when thrown into water. A moderate heat

is sufficient to drive off the sulphur.

Magnesia does not combine with azote,

but it unites with muriatic acid, and forms a

compound called muriat of magnesia. It

has no action upon the me als : nor does it

combine, as far as is known at present, with

the metallic oxides, unless some intermedi/te

substance is present. It does not combine
with tiie fixed alkalies, neither are its proper-

ties altered by these bodies; but it. has a

strong propensity to enter into triple com-
pounds with ammonia.
There seems to be little affinity between

magnesia and barytes; at least no mixture
of the two earths is fusible in the strongest

heat which it has been possible to apply.

Mr. Kirwan has shown that there is but
little affinity between strontian and magnesia.

They do not melt when exposed to a strong

heat, at least when the strontian exceeds
or equals the magnesia.

Equal parts of lime and magnesia, mixed
together, and exposed by Lavoisier to a

very violent beat, did not melt ; neither did

they melt when Mr. Kirwan placed them in

the temperature of 150° Wedgewood.
The affinities of magnesia, according to

Bergman, are as follows

:

Oxalic acid,

Phosphoric,

Sulphuric,

Fluoric,

Tartaric,

Citric,

Lactic,

Benzoic,

Arsenic,

Saclactic,

Succinic,

Nitric,

Muriatic,

Acetic,

Boracic,

Sulphurous,

Carbonic,

Prussic.

Magnesia is used in medicine, to remove
acidities.

MAGNETISM. The natur 1 magnet, or

loadstone, is a hard mineral bo ;iy of a dark

biown, or almost black colour, and when

examined, Is found to be an ore of iron.

It is met with in various countries, generally

in iron mines, and of all sizes and forms.

This singular substance was known to the

antients
;
and they had remarked its peculiar

property of attracting iron, though it does
not appear that they were acquainted with

the wonderful property which it also has, of
turning to the pole When suspended, and left

at liberty to move freely.

Upon this remarkable circumstance tiny

mariner’s compass depends, an instrument
which gives us such infinite advantages over
the antients. it is this which enables the
mariners to conduct their vessels through
vast oceans out of the sight of land, in any
given direction; and this directive property
also guides the miners in their subterranean
excavations, and the traveller through de-

serts otherwise impassable.

It is not precisely known when and by
whom this directive properly of the magnet
was discovered. The most probable ac-

counts seem to prove, that it was known
early in the 13th century; and that the per-
son who first made mariner’s compasses, at

least in Europe, was a Neapolitan of file-

name of Flavin, or Jolmde Gioga, or Giova,.
or Gira.

Tire natural loadstone lias also the qua-
lity of communicating its properties to iron,

and steel ;
and when pieces of steel properly-

prepared are touched, as it is called, by the-

loadstone, they are denominated artificial,

magnets.

These artificial magnets are even capable
of being made more powerful than the na-
tural ones; and as they cap be made of aav
form, and are more convenient, they are'’

now universally used, so that the loadstoner

or natural magnet is only kept as a curiosity..

All magnets, whether natural or artificial,,

are distinguished from other bodies by the
following characteristics, which appear to be*

inseparable from their nature
;
so that no.

bo.iy can be called a magnet, unless it is.

possessed of all these properties :

1. A magnet attracts iron.

2. When a magnet, is placed so as to be
at liberty to move freely in every direction,

its ends point towards the poles of the earth,

or very nearly so
; and each end always

points to the same pole. This is called the
polarity of the magnet ; the ends of the mag-
net are called poles

; and they are called

north and south poles oi the magnet, accord-
ing as they point to the north or south pole
of the earth. When a magm t places itself.*'

in this direction, it is said to traverse.

3. When the north pole of one magnet hr*

presented to the south of another magnet,,
these ends attract each other; but if the
south pole of one -magnet is presented to the
south pole of another,, or the north pole oft

one to the north pole of another, these ends
will repel each other.

From these criteria, it is easy to determine*
the names of the poles of a magnetical bar,,
by applying it near a suspended magnet whose
poles are known.

4. When a magnet is situated so a; to he
at liberty to move itself with sufficient free-
dom, its two poles- do not lie in a horizontal

direction, but it generally inclines' one of
them towards the horizon, and of* coarse it.

elevates the other pole above it. Tins is



called the inclination or dipping of the mag-
net.

5. Any magnets may, by proper methods,

be made to impart those properties to iron or

steel.

A plane perpendicular to the horizon, and
passing through the poles of a magnet when
standing in their natural direction, is called

the magnetic meridian
;
and the angle which

the magnetic meridian makes with the me-
ridian of the plane where the magnet stands,

is called the declination of the magnet at that

place.

Of magnetic attraction and repulsion .

—

"When a piece of iron is brought within a cer-

tain distance of one _aLthe_poles of a magnet,

it is attracted by it ; and if the iron is at li-

berty to move, it adheres to the magnet, and

cannot be separated without some force. It

appears at first sight, that the attraction lies

only in the magnet, but experiment proves

this attraction to be mutual ; the iron attract-

ing the magnet as much as the magnet at-

tracts the iron. Place the magnet and the

iron upon two separate pieces of cork, or

wood, floating upon water, at a little distance

from each other, and it will be found that the

iron moves towards the magnet, as well as the

magnet towards the iron ;
but if the iron is

kept steady, the magnet will move towards it.

This attraction is strongest at the poles of

a magnet, and diminishes in proportion to

the distance of any part from the poles, so

that in the middle between the poles there

is no attraction. This may be easily per-

ceived by presenting a piece of iron to vari-

ous parts of-the surface of a magnet.

The intensity of the attractive power di-

minishes also, according to the distance from

the magnet. If the magnet and iron touch

each other, it requires a certain degree of

force to separate them ;
if the iron is re-

moved a little way from the magnet, an at-

traction will be plainly perceived, but not so

powerful ;
and by increasing this distance

the attraction will be much diminished.

* The law of diminution of this attraction

is not yet known. Some have imagined that

it diminishes in proportion to the square of

the distance, others as the cube of the dis-

tance. ' But either from the difficulty of the

subject, or on account of the experiments

having been made without sufficient accu-

racy, the question remains yet undecided;

it is only known that the attractive force

decreases faster than the simple ratio of the

distances.
,

'

As magnetic attraction takes place only

between poles of different names of different

magnets ;
that is, the north pole of one mag-

pet attracts the south pole of another; conse-

xjuently magnetic repulsion acts only between

poles of the same name of different magnets.

Thus, if the north pole of one .magnet is op-

posed to the north pole of another magnet,

or if the south pole be opposed to the south

pole- of the other, then those magnets will

repel each other, and that nearly with as

much force as the poles of different names

would attract each other..

But infrequently happens, that though mag-

nets are placed with the same poles towards

each-other, yet they either attract each other,

or shew a perfect indifference. This, at first,

keems to contradict, the above-mentioned

general law; but this difficulty is removed

t»v the following considerations

;

magnetism.

When a piece of iron is brought within a

certain distance of a magnet, it becomes, in

fact, itself a magnet, having the polarity, the

attractive and repulsive properties for other

iron, &c . ;
that part of it which is nearest to

the south pole of the magnet, becoming a

north pole, and the opposite part a south

pole, or vice versa, according to the' end of

the magnet presented. Thus it A B, Plate

Magnetism, fig. 1, be an oblong piece of

iron, and be brought near the north pole

N of the magnet N S, then this piece of iron

while standing within the magnet’s sphere of

action, will have all the properties of a real

magnet, and its end A will be found to be a

south pole, while the end B is a north pole.

Soft iron, when placed within the influence

of a magnet, easily acquires these properties;

but they last only while the iron remains in

that situation, and when it is removed its

magnetism vanishes immediately. But with

iron containing carbon, and particularly with

steel, the case is very different
;
and the harder

the iron or the steei is, the more permanent is

the magnetism which it acquires from the

influence of a' magnet; but it will be in the

same proportion more difficult to render it

magnetic.

If a piece of soft iron, and a piece of hard

steel, both of the same shape and size, are

brought within the influence of a magnet at

the same distance, it will be found that the

iron is attracted mor'e forcibly, and appears

more powerfully magnetic, than the steel

;

but if the magnet is removed, the sott iron

will instantly lose its acquired properties,

whereas the hard steel will preserve them fora

long time, having becomean artificial magnet.*

Neither the magnetic attraction nor re-

pulsion is in the least diminished, or at all

affected, by the interposition ot any sort of

bodies, except iron, or such bodies as contain

iron.

The properties of the magnet are not affect-

ed either by the ’presence or by the absence

of air. Heat weakens the power of «. mag-
net, and subsequent cooling restores it, but

not quite to its former degree. A white

heat destroys it entirely, or very nearly so;

and hence it appears, that the powers of

magnets must be varying continually. Ca-

vallo observes, that iron in a full red heat,

or white heat, is not attracted by the mag-
net ; but the attraction commences as soon

as tiie redness begins to appear.

The attractive power of a magnet may be

considerably improved by suspending a

weight of iron to it by its power ot attraction,

which may be gradually increased
;
and also

by keeping it in a proper situation, v.iz. with

its north pole towards the north,, and its

south pole, consequently, towards the south.

On the contrary, this power is diminished by
an improper situation, and by keeping too

small a piece of iron, or no iron at all, ap-

pended to it.

In these northern parts of the world, the

north pole of a magnet has more power than

its south pole; whereas, the contrary effect

has been said to take place in the southern

parts.

Amongst the natural magnets, the smallest

generally possess a greater attractive power
in proportion to their size than those of a

larger size.

It frequently happens, that a natural mag-
net, cut off from a larger loadstone, will be

able to lift ft greater weight of iron than the

original loadstone itself.

As both magnetic poles together attract a

much greater weight than a single pole
;
and

as the two poles of a magnet generally are

in opposite parts of its sunace, in which ease

it is almost impossible to adapt the same
piece of iron to them both at the same time ;

therefore it has been commonly practised to

adapt two broad pieces of soft iron to the

poles of the stone, and to let them project

on one side of the stone; for those pieces

become themselves magnetic while thus situ-

ated, and to them the piece of iron or weight

may be easily adapted. Those two pieces

of iron are generally fastened upon the stone

by means of a brass or silver box. The
magnet in this case is said to be armed, and
the two pieces of iron are called the armature.

Fig. 2. represents an armed magnet,

where A B is the loadstone ; C I), C D, are

the armature, or the two pieces of soft iron,

to the projections of which D D the iron

weight F is to be applied. The dots E C D
C U represent the brass box, with a ring at

E, by which the armed magnet may be sus-

pended.

Artificial magnets, when straight, are

sometimes armed in the same manner
; but

they are frequently made in the shape of a

horse-shoe, having their poles at the trun-

cated extremities, as at N and S, fig. .3, in

which shape it is evident that they want no
armature.

Most probably the magnet attracts iron

only ; but when it is considered how uni-

versally iron is dispersed throughout nature,

it is evident that a vast number of bodies-

must on that account be attracted by the

magnet more or less forcibly, iii proportion

to the quantity and quality of the iron they
contain. Indeed, it is wonderful to observe

what a small portion of iron will render a body
subject to the influence of the magnet.

The polarity of the magnet .—Every mag-
net has a south and a north pole, which are

at opposite ends
;
and a line drawn from ene

end to the other, passes through the centre' of
the magnet. Here it must not be understood;

that the polarity of' a magnet resides only
in two points of its surface ; for in reality,

it is the 'one half of the magnet that is pos-

sessed of one kind of polarity, and the other
half of the other kind of polarity

;
the poles,

then, are those point's in which that' power
is the strongest.

T he line drawn from one pole to the other,

is called the axis of the magnet
;
and a line

formed all round the surface of the magnet,
by .a plane which divides the 'ftxis into two
equal parts, and is perpendicular to it, is

called the equator of the magnet.
It is the polarity of the magnet that renders

it so useful to navigators. When a magnet
is kept suspended freely, so that it may turn
north and south, the pilot, by looking at the
position of it, can steer his course in any re-

quired direction. Thus, if a vessel is steered
towards a certain place which lies exactly
westward of that .from which it set out, the
navigator must direct it so, that its course
may be always at right angles with the di-

rection of the magnetic needle of his com-
pass, keeping the north end of the “hlagnet

on the right-hand side, and of course, the

south end on the left-hand side of the ves-

sel
;
for as the needle points north and south.
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arid the direction is east and west, the in-

tended course of the vessel is exactly perpen-
dicular' to the position of the magnet. A
little reflection will shew how the vessel may
be steered in any other direction.

An artificial magnet fitted up in a proper
box, for the purpose of guiding the direction
of a traveller, is called a magnetic -needle,
and the whole together is called the mariner’s
compass.

Although the north pole of the magnet in

every part of the world, when suspended,
points towards the northern parts, and the
south pole towards the southern parts, yet
its ends seldom point exactly towards the
poles of the earth. The angle in yhich it

deviates from due north and south, is called
the angle of declination, or the declination
of the magnetic needle, or the variation of
the compass

;
and this declination is said to

be east or west, according as the north pole
of the needle is eastward or westward of the
astronomical meridian of the place.

This deviation from the meridian is not
the same in all parts of the world, but is dif-

ferent in different places, and it is even con-
tinually varying in the same place. For in-

stance, tins declination is not the same in
London as at Paris, or as in India

; and the
declination in London, or in any other place,
is not the same at this time as it was some
years ago. This declination from the me-
ridian is so variable, that it may be observed
to change, even in one or two hours time

;

j

and this is not owing to the construction of

|

the magnetic needle
; for in the same place,

! and at the same time, all true magnetic
needles point the same way.
The declination from the meridian, and

|

the variation of this in different parts of the
: world, are very uncertain, and cannot be fore-

j

told; actual trial is the only method of ascer-

I

taining them. This circumstance forms a great
i

impediment to the improvement of navfoa-

|

tion. It is true, that great pains have been

j

taken by navigators and other observers, to
ascertain the declination in various parts of

;

the world, and such declinations have been
marked in maps, charts," books, &c.

; but
still, on account of the constant change to
which this variation is liable, these carfonlv

t serve for a few years; nor has the law of this
variation or lluctuation been yet discovered,
though various hypotheses have been formed
for that purpose. When the variation was
first observed, the north pole of tjie magnetic
needle declined eastward of the meridian of
London; but it has since that time been
changing continually towards tire west; so
that in the year 1657 the magnetic needle
pointed due north and south. At present, it

declines about 24|° westward, and it seems
to be still advancing towards the west.

Before volcanic eruptions and earthquakes,
the magnetic needle is often subject to very
extraordinary movements.

It is also agitated before and after the ap-
pearance of the aurora borealis.

The magnetic inclination, or dip of the
needle .-—If a needle which is accurately ba-
lanced, and suspended so as to turn freely in
a vertical plane, is rendered magnetical,
the north pole will be depressed, and the
south pole elevated above the horizon : this

* property is called the inclination, or dip of
the needle, and was discovered by Robert,
Norman, about the year 1576.

Take a globular magnet, or, which is more
easily procured, an oblong one, like S N,
fig. 4; the extremity N of which is the north
pole, the other extremity S is the south pole,

and A is its middle or equator
;
place it hori-

zontally upon a table C 1): then take another
small oblong magnet u s (viz. a bit of steel

wire, or a small sewing-needle magnetized)
and suspend it by means of a fine thread tied

to its middle, so as to remain in an horizontal

position, when not disturbed by the vicinity

of iron, or other magnet. Now if the same
small magnet, being held by the upper part
of the thread, be brought just over the mid-
dle of the large magnet, within two or three
inches of it, the former will turn its south
pole s, towards the north pole, N, of the
large magnet

; and its north pole n, towards
the south pole, S, of the large one. It "will

be farther observed, that the small magnet,
whilst kept just over the middle A of the
large one, will remain parallel to it

; for

since the poles of the small magnet are
equally distant from the contrary poles of the
large magnet, they are equally attracted.

But if the small magnet be moved a little

nearer to one end than to the other of the
large magnet, then one of its poles, namely,
that which is nearest to the contrary pole of
the large magnet, will be inclined down-
wards, and of course the other pole will be
elevated above the horizon. It is evident
that this inclination must increase according
as the small magnet is placed nearer to one
of the poles of the large one, because the at-

traction of the nearest pole will have more
power upon it. If the small magnet be
brought just opposite to one of the poles of
the large magnet, it will turn the contrary
pole towards it, and will place itself in the
same straight line with the axis of the large
magnet.
This simple experiment will enable the

reader to comprehend easily the phenomena
of the magnetic inclination, or of the dipping
needle, upon the surface of the earth; for

it is only necessary to imagine that the earth
is a large magnet fas in fact in appears to be),
and that any magnet, or magnetic needle,

commonly used, is the small magnet employ-
ed in the above-mentioned experiment

; for,

supposing that the north pole of the earth is

possessed of a south magnetic polarity, and
that the opposite pole is possessed of a north
magnetic polarity, it appears evident, and it

is confirmed by actual experience, that when
a magnet, or magnetic needle, properly
shaped and suspended, is kept near the equa-
tor of the earth (since neither the magnetic
equator, nor the magnetic poles of the earth,

coincide with its real equator and poles), it

must remain in a horizontal situation : if

the magnet is removed nearer to one of the
magnetic poles of the earth, it must incline

to one of its extremities, namely, that which
is possessed of the contrary polarity

; and
this inclination must increase in proportion
as the needle recedes from the magnetic
equator of the earth. Lastly, when the nee-
dle is brought exactly over one of the mag-
netic poles of the earth, it must stand per-
pendicular to the horizon of that place.

A magnetic needle constructed for the
purpose of shewjng this property, is called a

dipping-needle, and its direction in any place
is called the magnetical line. When it was
saidj that the .north pole of the earth

§5

possessed south polarity, it was only meant
that it had a polarity contrary to that end of
the magnetic needle which 'is directed to-

wards it.

If the geographical poles of the earth (that

is, the ends ot its axis), coincided with its

magnetic poles; or even if the magnetic
poles were constantly at the same distance
from them ; the inclination of the needle, as

well as its declination, would always be the
same

;
and hence, by observing the direc-

tion of the magnetic needle in any particular
place, the latitude and longitude of that
place might be ascertained; but this is not
the case, for the magnetic poles of the earth
do not coincide with its real poles, and they
are also constantly shifting their situations ;

hence the magnetic needle changes continu-
ally and irregularly, not only in its horizontal
direction, but likewise in its inclination, ac-
cording as it is removed from one place to>

another, and also while it remains in the very
same place.

This change of the dip in the sarn«
place, however, is very small. In London,
about 1576, the north pole of the dipping
needle stood 71° 50r below the horizon; and
in 1775, it stood at 72° 3'; the whole change
of inclination, during so many years, amount-
ing to less than a quarter of a degree.
There are various methods of giving the

magnetic property to steel or iron. In some
cases, it appears to be acquired without the
use of another magnet.

If you take a bar of iron three or four
feet long, and hold it in a vertical po-
sition, you will find that the bar' is mag-
netic, and will act upon another magnet

;

the lower extremity of the bar attracting the
south pole, and repelling the north pole.
IB you invert the bar, the polarity will be
instantly reversed; the extremity which is-

now lowest, will be found to be a north pole,,

and the other extremity will be a south pole.

A bar of hard iron, or steel, will not an-
swer for the above experiment, the magnet-
ism ot the earth not being sufficient to mag-
netise it.

Bars of iron that have stood in a perpen-
dicular position, are generally found to be
magnetical

; as fire-irons, bars of windows*
&c.

If a long piece of hard iron is made red-
hot, and then left to cool in the direction of
the magnetical line, it becomes magnetical.

Striking an iron bar with a hammer, or
rubbing it with a file, while held in this di-

rection, likewise renders it magnetical. An
electric shock produces the same effect

;
and

lightning often renders iron magnetic.
A magnet cannot communicate a degree

of magnetism stronger than that which itself

possesses
;
but two or more magnets, joined

together, may communicate a greater power
to a piece of steel, than either of them pos-
sesses singly: hence we have a method of
constructing very powerful magnets, by first

constructing several weak artificial magnets,
and then joining them together to form a
compound magnet, and to act more power-
fully upon a piece of steel.

1. Place two magnetic bars. A, B, fig. 5.

in a line with the north, or marked end of
one, opposed to the south, or unmarked end
ot the other; but at such a distance from each
other, that the magnet to he touched naav
rest with its marked end, on the unmarked

2
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end of A, and its Unmarked end on the mark-

ed end of 15 ; then apply the north end of

the magnet F, and the south end ot 1), to the

middle of the bar C, the opposite ends being

elevated as in the figure; draw E and I)

asunder along the bar C, one towards A, the

other towards B, preserving the same ele-

vation ;
remove F and D a toot or two from

the bar when they are off the ends, then

'bring the north and south poles ot these

magnets together, and apply them again to

-the middle of the bar C as before : repeat the

same process live or six times, then turn the

bar, and touch the opposite surface in the

same, manner, and afterwards the two re-

maining surfaces; bv this means the bar will

acquire a strong fixed magnetism.

2. Place the two bars which are to be

touched parallel to each other ;
and then unite

•the ends by two pieces of soft iron, called

supporters, in order to preserve, during the

•operation, the circulation of the magnetic

matter ;
the bars are to be placed so that the

marked end 1) (fig. 6), may.be opposite the

unmarked end 15; then place the two -at-

tracting poles G and l on the middle of one

•of the bars -to be tonclied, raising the ends, so

that the bars may form an obtuse angle ot 400

or 150 degrees ; the ends G and L ot the

bars are to be separated two or three tenths

of an inch from each other. Keeping the

bars in this position, move them slowly oyer

the bar A 15, from one end to the other, going

from end to end about fifteen times. Hav-

ing dofie this, change the poles of the bars

(/.<-. the marked end of one is always to be

against the unmarked end of the other),

and repeat the same operation on the bar

C D, and then on the opposite faces of the

bars. The touch thus communicated may

-be further increased, by rubbing the different

.faces of the bars with sets of magnetic bars,

-disposed as in fig. 7.

In these operations all the pieces should

be well polished, the sides and ends made

quite flat, and the angles quite square.

A magnet bent so that the two ends almost

meet, is called a horse-shoe magnet, fig. 3.

To vender it magnetic, place a pair of mag-

netic bars against the ends of the horse-shoe,

with the south end ot the bar against that

<of the horse-shoe which is intended to be

the north, and the north end of the bar to

that which is to be the south ; the contact,

or lifter of soft iron, to be placed at the other

end of the bars. Also rub the surfaces ot

the horse-shoe with a pair of bars placed in

the form of a compass, or with another horse-

shoe magnet, turning the poles properly to

the poles of the horse-shoe magnet ; being

careful that these bars never touch the ends

f,f the straight bars. If the bars are sepa-

rated suddenly from the horse-shoe magnet,

its force will' be considerably diminished ;

.to prevent this, slip on the lifter, or support,

to the end of the horse-shoe magnet, but in

such a manner, however, that it may not

touch the bars ;
the bars may then be taken

away, and the support slid to its place.

Magnetism is best communicated to com-

pass-needles by the two foliowffig methods:

Procure a pair of magnetic bars, not less

than six inches in length. Fasten the needle

clown on a board, and with a magnet in each

hand draw them from the centre upon the

.needle outwards; then raise the bars to a

considerable distance from the needle, and
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bring them perpendicularly down upon the

centre, and draw them over again.
r
l his

operation repeated about twenty times will

magnetize the needle, and its ends will point

to the poles contrary to those that touched

them.
Over one end of a combined horse-shoe

magnet, of at least two in number, and six-

inches in length, draw from its centre that

half of the needle which is to have the con-

trary .pole to the end of the magnet : raise

the needle to a considerable distance, and

draw it over the magnet again ;
this repeated

about twenty times at least, and the same for

the other half, will sufficiently communicate

the power.

A set of bars arc exceedingly useful fol

magnetizing other liars, or needles of com-

passes, &c. their power may also be increas-

ed when lost or impaired by mismanagement,

&ic. A set of such bars, viz. six bars and

the two iron conductors, may be preserved

in a box ;
taking cate to place the north

pole -of one contiguous to the south pole of

the next, and that contiguous to the north

pole of the third, &c. as shewn in fig. 8.

After what has been said above, we need

not describe how a knife, or any piece of

steel, ex c . may be rendered magnetic, or in

what manner a weak magnet may be render-

ed more powerful. But it may perhaps be

necessary to say something concerning the

communication of magnetism to crooked

bars like A 15 C, fig. 9-

Place the crooked bar flat upon a table,

and to its extremities apply the magnetic bars

D F, EG; joining their extremities EG,
with the conductor or piece of soft iron F G

;

then to its middle apply the magnetic bars

placed at an angle : or you may use two bars

only, placed as shewn in tig. 9, and stroke the

crooked bar with them from end to end, fol-

lowing the direction of that bent bar ; so that

on one side of it the magnetic bars may stand

in the direction of the clotted representation

LK. In this manner, when the piece of

steel A B C has been rubbed a sufficient num-
ber of times on one side, it must be turned

with the other side upwards, &e.

In communicating magnetism, it is best to

use weak magnets first, and those that are

stronger afterwards ; but you must be very

careful not to use weak after strong magnets.

A magnet loses nothing of its own power
by communicating to other substances, but

is rather improved.

Every kind of violent percussion weakens
the power of a magnet. A strong magnet
has been entirely deprived of its virtue, by
receiving several smart strokes of a hammer;
indeed, whatever deranges or disturbs the

internal pores of a magnet will injure its mag-
netic force.

Fill a small dry glass tube with iron filings,

press them in rather close, and then touch

the tube as if it was a steel bar, and the tube

wiU attract a light needle; shake the tube, so

that the situation of the filings may be dis-

turbed, and the magnetic virtue wifi vanish.

Magnets should never he left with two
north or two south poles together ; for when
they are thus placed, they diminish and de-

stroy each other’s power. Magnetic bars

should therefore be always left with the op-

posite poles laid against each other, or by

connecting their opposite poles by a bar of

iron. The power of a magnet is increased

by lotting a piece of iron remain attacked t<*

one or both of its poles, A single magnet
should therefore be always thus left.

The difference of steel in receiving mag-
netism is very great, as is easily proved by

touching in the same manlier, and with the

same bars, two pieces of steel ot equal size,

but of different kinds. With some sorts of

steel, a few strokes are sufficient to impart

to them all the power they are capable of

receiving
;
other sorts require a longer ope-

ration ; sometimes it is impossible to give

them more than a small degree of magnet-

ism.

A piece of spring-tempered steel will not

retain as much magnetism as hard steel
;

solt

steel still less, and iron retains scarcely any.

Iron when oxydated loses its magnetism.

The construction and the use ot the prin-

cipal magnetical instruments, &c.—The mag-
netical instruments may be reduced to three

principal heads; viz. 1st. the magnets or

magnetic bars, which are necessary to mag-
netize needles of compasses, or such pieces

of steel, iron, &c. as may be necessary for

divers experiments; and which have al-

ready been sufficiently explained in the pre-

ceding pages: 2dly, the compasses, such as

are used in navigation, and for other pur-

poses, which are only magnetic needles

justly suspended in boxes, and which, ac-

cording to the purposes for which they are

particularly employed, hare several appen-

dages, or differ in size, and in accuracy of

divisions, &c. whence they derive the dif-

ferent names of pocket compasses, steering

compasses, variation compasses, and azimuth

compasses: and 3dly, the dipping-needle.

Tlic magnetic needles which are com-
monly used at sea, are between four and six

inches' long ; but those which are used for

observing the daily variation, are made a

little longer, and their extremities point the

variation upon an arch or circle properly di-

vided and affixed to the box.

The best shape of a magnetic needle is

represented in iigs. 10 and 1 1 ;
the first of

which shews the upper side, and the second

shews a lateral view of the. needle, which is

of steel, having a pretty large hole in the

middle, to which a conical piece of agate is

adapted by means of a brass piece O, into

which the agate-cap (as it is called) is fastened.

Then the apex of this hollow cap rests upon
the point of a pin F, which is fixed in the

centre of the box, and upon which t he nee-

dle, being properly balanced, turns very

nimbly. For common purposes, those nee-

dles have a conical perforation made in the

steel itself, or in a piece of brass which is

fastened in the middle of the needle.

A mariner’s compass, or compass generally

used on board of ships, is represented in fig.

12. The box, which contains the card or

Hy with the needle, is made of a circular

form, and either of wood, or brass, or cop-

per. It is suspended within a square wooden
box, by means of two concentric circles,

called gimbalds, so fixed by cross axes n, a ,

a, a, to the two boxes (see the plan, fig. 13),

that the inner one, or compass-box, shall re-

tain a horizontal position in all motions of

the ship, whilst the outer or square box is.

fixed with respect to the ship. The compass
box is covered with a pane of glass, in order

that the motion of the card may not be dis-

turbed by the wind. Y\ hat is called thq
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^rd (fig. 14), is a circular piece of paper,
which is fastened upon the needle, and
moves with it. Sometimes there is a slender
rim of brass, which is fastened to the ex-
tremities of the needle, and serves to keep
the card stretched. The outer edge of this
card is divided into 36.0 equal parts or de-
grees, and within the circle of those divisions
it is again divided into 32 equal parts, or

' arcs, which are called the points of the com-
pass, or rhumbs, each pf which is often sub-
divided into quarters. 'The initial letters N,

|

A Is, occ. are annexed to those rhumbs, to
denote the north, north-east, &c The mid-
dlemost part of the card is generally painted

[I
with a sort of star, whose rays terminate in

I the above-mentioned divisions. To avoid
I confusion those letters, &c. are not drawn in

the figure.

The azimuth compass is nothing more than
the above-mentioned compass, to which two

- sights are adapted, through which the sun is

I t\) be seen, in order to find its azimuth, and
from thence to ascertain the declination of
the magnetic needle at the place of observa-
tion

;
see tig. 15. The particulars in which

it differs from the usual compass, are the
sights!'’, G

; in one of which, G, there is an
oblong aperture with a perpendicular thread
or wire stretched through its middle; and
in the other sight !, there is a narrow per-

l
pendicular slit. The thread or wire H 1 is

I stretched from one edge of the box to the
I
opposite. The ring A B of the gimbalds rests

|

with its pivots on the semicircle C D, the
;

|

foot E of which turns in a socket, so that

j

whilst the box KLM is kept steady, the
;

compass may he turned round, in order to
place the sights !, G, in the direction of the
sun.

The pivots of the gimbalds of this, as well
ji
as &t the common sort of compasses, should
lie iu the same plane with the‘ point of sus-

j

pension of the needle, in order to avoid as

;

much as possible the irregularity of the vi-
brations.

There are, on the inside of the box, two
lines drawn perpendicularly along the sides

|

of the box, just from the points where the
thread H 1 touches the edge of the box.

I I hese lines serve to shew how many degrees

|

the north or south pole of the needle is dis-
tant from the azimuth of the sun

; for which

i

purpose, the middle of the apertures of the
[sights F, G, the thread HI, and the said

;

hues, must be exactly in the same vertical

J

plane. 1 he use of the thread H 1, which is

;

olten omitted in instruments of this sort, is

likewise to shew the degrees between the
magnetic meridian and the azimuth, when
the eye of the observer stands perpendicu-

I

Hilly over it. On the side of the box of this
port of compasses, there generally is a nut or
ptop, which, when pushed in, bears against the
It.tid and stops it, in order that the divisions
jot the card which coincide with the lines in
tiie box, may be more commodiously read

The dipping-needle, though of late much
improved, is however still far from perfec-
tion. Tiie general mode of constructing
it is to pass an axis quite through the nee-
dle, to let the extremities of this axis, like
those of the beam of a balance, rest upon
its supports, so that the needle may move
tselt vertically round, and when situated in
lie magnetic meridian, it may place itself
Vol. 11.
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in the magnetic line. The. degrees of incli-

nation are shewn upon a divided circle, in

the centre of which the needle is suspend-
ed. Fig. Id represents a dipping-needle of
the simplest construction; A B is the needle,

the axis of which F E rests upon the middle
of two lateral bars C I), Cl D, which are
made fast to the frame that contains the di-

vided circle A I B K. This machine is fixed

on a. stand G; but, when used at sea, it is

suspended by a ring II, so as to hang per-

pendicularly. When the instrument is fur-

nished with a'stand, a spirit-level O is gene-
rally annexed to it, and the stand has three
screws, by which the instrument is situated

so that the centre of motion of the needle,

and the division of 90° on the lower part of
the divided circle, may be exactly in the
same line, perpendicular to the horizon. See
Level.

The few experiments which follow, are
principally intended to illustrate the theory.

Ex. J. 1 he method of discovering whether
a body is attractable by the magnet or not,
and whether it lias any polarity or not, or
which is its south, and which its north pole,
is so easily performed as not to require many
words; for by approaching a magnet to the
body in question (which, if necessary, may
be set to sw im upon water), or by presenting
the body in question to either extremity of
a suspended magnetic needle, the desired
object may be obtained.

Ex. 2. Tie two pieces of soft iron wire,
AH, AB, fig. 17 and 18, each to a separate
thread, z\ C, A C, which join at top, and
forming- them into a loop, suspend them so
as to hang freely. Then bring the marked
end D fig. 19, which is the north, of a mag-
netic bar just under them, and the wires w ill

immediately repel each other, as shewn in

fig. 18; and this divergency will increase to
a certain limit, according as the magnet is

brought nearer, and vice versa. The rea-
son of this phenomenon is, that by the action
of the north magnetic pole D, both the ex-

1 ‘tremities B, B, of the wires, acquire the same,
viz. the south polarity

; consequently they
repel each other; and the extremities^ A, A,
acquire the north polarity, in consequence
of which they also repel each other,

If instead of the north pole D, you present
the south pole of the magnetic bar, the re-
pulsion will take place as before

; but now
the extremities B, B, acquire the north, and
the extremities A, A, acquire the south po-
larity.

On removing the magnet, the wires, if of
soft iron, will soon collapse, having lost all

their magnetic power; but if steel wires,
or common sewing-needles be used, they
will continue to repel each other after the
removal of the magnet

; the magnetic power-
being retained by steel.

Ex. 3. Lay a sheet of paper fiat upon a
table, strew some iron filings upon the paper,
place a small magnet among them

; then give
a few gentle knocks to the table, so as to
shake the tilings, and you will find that they
dispose themselves about the magnet N S,
as shewn iu tig. 20 ; the particles of iron
clinging to one another, and forming them-
selves into lines, which at the very poles N, S,
are in the same direction with the axis of
the magnet

; a little sideway of the poles
they begin to bend, and then they form

.07

complete arches, reaching from some point
in the northern half of the magnet, to some
other point in the southern halt.

Ex. 4. Place a magnetic bar A B, fig. 21,
so that one of its poles inay project a short
way beyond the table, and apply an iron

weight C to it; then take another magnetic
bar, D E, like the former, and bring it pa-
rallel to, and just over the other, at a little

distance, and with the contrary poles towards
each other; iu consequence of which the
attraction of B will be diminished, and the
iron C, if sufficiently heavy, will drop off,

the magnet A B being then only able to sup-
port a smaller piece of iron. By bringing
the magnets still nearer to each other, the
attraction of B will be diminished still farther ;

and, when the two magnets come quite into

contact (provided they are equal in power),
the attraction between B and C will vanish
entirely

; but if the experiment he repeated
with this difference, viz. that the homologous
poles of the magnets be brought towards each
other, then the attraction between B and C, in-

stead ot being diminished, w ill be increased.

MAGN 11 UDE, whatever is made up of
parts locally extended, or that has sev. ral

dimensions; as a line, surface, solid, See.

1 he apparent magnitude of a body is that

measured by the visual angle, formed by
rays drawn from its extremes to'the centre
ot the eye ; so that whatever things are seen
under the same or equal angles, appear equal

;

and vice versa.

MAGNOLIA, a genus of the polygynia
order, belonging to the poiyandria class of
plants

; and in the natural method ranking
under the 52nd order, coadnatce. The calvx
is triphyllous

; there are nine petals; the
capsules bivalved and imbricated

; the seeds
pendulous, and in the form of a berry.
1 here are seven species : the principal are,

1. File glauca, or small magnolia, a native
of Virginia, Carolina, and other parts of
North America. In moist places it rises

fron seven or eight to fifteen or sixteen feet
high, with a slender stem. The wood is

white and spongy, the flowers are produced
at the extremities of the brandies, are white,
composed of six concave petals, and have an
agreeable scent. 2. The grandiflora, or
great magnolia, is a native of Florida and
South Carolina. It rises, to the height
ot eighty feet or more, with a straight trunk
upwards of two feet diameter, having a
regular head. The leaves resemble those
of the laurel, but are larger, and continue
green throughout the year. The flowers
are produced at the ends of the brandies,
and are of a purplish-white colour. 3. The
tripetala, or umbrella tree, is a native of
Carolina; it rises, with a slender trunk, to
the height of sixteen or twenty feet; the*

wood is soft and spongy
; the leaves remark-

ably large, and produced in horizontal cir-

cles, somewhat resembling an umbrella,
whence the inhabitants of those countries
have given it this name. The flowers are
composed of ten or eleven white petals, that
hang down without any order. The leaves
drop off at the beginning of winter. 4, The
acuminata, with oval, spear-shaped, pointed
leaves, is a native of the inland parts of
North America. The leaves are near eight
inches long, and five broad, ending in a
point. The flowers come out early in the
spring, and are composed of twelve white
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petals; the wood is of a fine grain, and an
orange colour.

MAHERN [A, a genus of the class and
order pentandria pentagynia.

r

I'he cal. is

5-toothed: petals 5 ; nect. 5 obcordale,
placed under the filaments

; caps. 5-celled.

There are three species, shrubs of the Cape.
The incisa is a beautiful little shrub for the
greenhouse.

MAIL, or coat of Mail, a piece of de-
fensive armour for the body, made of small
iron rings, interwoven in the manner of a
net.

MAIM, Maiii em, or Mayhem, in law.

It is enacted, by the statute of 22 and 23
Car. II. that if any person from malice afore-

thought, shall disable any limb or member
of any cf the king’s subjects with an intent

to disfigure him, the offender, with his aiders

and abettors, shall be guilty of felony without
benefit of clergy

; though no such attainder

shall corrupt the blood, or occasion forfeiture

of lands, & c.

If a man attack another with an intent to

murder him, and he does not murder the

man, but only maim him, the offence is

nevertheless within the statute 23 and 23
Car. II. c. 1, usually called the Coventry
act. 1 Haw. 112.

MAINPRISE, the taking or receiving a

man into friendly custody, that otherwise is

or might be committed to prison, upon se-

curity given for his forthcoming at a day
assigned. See Bail Bond.
MAINTENANCE, is the unlawful taking

in hand, or upholding, of a cause or person :

this offence bears a near resemblance to

barratry, being a person’s intermeddling in

tiie suit of another, by maintaining or assist-

ing him with money, or otherwise, to prose-

cute or defend it. A man may maintain the

suit of his near kinsman, servant, or poor
neighbour, out of charity or compassion,

without being guilty of maintenance. By
the common law, persons guilty of mainte-

nance may be prosecuted by indictment,

and be fined and imprisoned, or be compelled
to make satisfaction by action, &c. ; and a

court of record may commit a man for an act

of maintenance done in the face of the court.

1 In t. 363.

MAJOR, in logic, the first proposition of

a syllogism.

Major and Minor, in music, signify

imperfect concords, which differ from each

other by a semitone minor.

MALACHODENDRUM, a genus of

lln. class and order monadelphia polyandria.

The cal. is simple
;
germ, pear-shaped, pen-

tagonal ; styles, 5; caps. 5, one-seeded:

one species, of no note.

MALACHOA, a genus of the class and

order monadelphia polyandria. The cal. is

common, 3-leaved, many-flowered, longer
;

arils 5, 1-seeded. There are five species,

herbs of the West Indies.

MALACHITE, green earbonat of cop-

per. 'This ore is often amorphous, but often

crystallized in long slender needles.

Colour green. Brittle. Specific gravity 3. 571

to "3.053. Effervesces with nitric acid, and

gives a blue colour to ammonia. Before the

blowpipe it decrepitates and blackens, but

does not melt. Tinges borax yellowish

green. Tinges flame green.

Variety 1. Fibrous malachite.—Texture

fibrous.
" Opaque when amorphous; when

crystallized it is partly transparent is 2.

Colour generally grass-green.

Variety 2. Compact malachite.—Texture
compact. Opaque. Colour varies from the

dark emerald-green to blackish green.

A specimen of malachite from Siberia,

analysed by Klaproth, contained

58.0 copper
18.0 carbonic acid

12.5 oxygen
1 1.5 water

100 .

This species is sometimes mixed with clay,

chalk, and gypsum, in various proportions ;
it

is then known by the name of common moun-
tain-green. Its colour is verdigris-green.

Brittle. Texture earthy. Effervesces feebly

with acids. Before the blowpipe it exhibits

the same phenomena as malachite.

A comparison of the analysis of Klaproth

with that of Pelletier seems to prove that

malachite contains copper oxidized to a

greater degree than blue copper ore.

MALACOLITE. This mineral was first

observed in Sweden in the silver-mine of

Sahla in Westermania; afterwards in Nor-
way. Colour green. Found massive and

crystallized in six-sided prisms, having two

opposite edges truncated. Waxy. Texture
lainellated. Feel soft. Specific gravity

3.2307. Melts before the blowpipe into a

porous glass. According to the analysis of

Vauquelin, it is composed of

53 silica

20 lime

19 magnesia
3 alumina
4 oxides of iron and manganese

99.

MALATS, in chemistry. This genus

of salts is almost unknown, owing chiefly to

the difficulty of procuring pure malic acid.

The following are the only facts hitherto as-

certained.

Malat of potass.

Malat of soda.

Malat of ammonia.
These salts were formed by Scheele. They

are deliquescent and very soluble.

Malat of barytes. When malic acid is

dropt into barytes water, a white powder
precipitates, which is malat of barytes. Ac-
cording to Scheele, the properties of this

salt resemble those of malat of lime.

Malat of strontian. Malic acid occasions

no precipitate in strontian water. Hence
it follows, that malat of strontian is more
soluble than malat of barytes.

When malic acid is neutralized with

lime, it forms a salt scarcely soluble in water,

which may be obtained in crystals, by allow-

ing the supermalat of lime to evaporate

spontaneously. Crystals of neutral malat

are formed in the solution. But this acid has

a strong tendency to combine in excess with

lime, and to form a supermalat of lime. 1 his

salt is formed when earbonat of lime >s thrown

into malic acid, or into any liquid containing

it. This supersalt exists in various vege-

tables, especially the.sempervivum tectorum,

and some of the sedums.
Supermalat of lime lias an acid taste. It

;

yields a precipitate with alkalies, sulphuric

acid, and oxalic acid. Lime-water satu-

rates the excess of acid, and throws down a

precipitate of malat of lime. When (lie

supermalat of lime is evaporated to dryness,

it assumes exactly the appearance of gum
arable; and if it has been spread thin upon
the nail or wood, it forms a varnish. It is

not so soluble in water as gum arable, and the

taste readily distinguishes the two. buper-

malat of lime is insoluble in alcohol.

Malat of magnesia. This salt is very so-

luble in water, and when exposed to the air

deliquesces.

Malat of alumina. This salt is almost in-

soluble in water. Of course it precipitates

when malic acid is dropt into a solution con-

taining alumina. Mr. Chenevix has pro-

posed this acid to separate alumina from
magnesia; which earths, as is well known,
have a strong affinity for eacli other.

MALAXIS, a genus of the class and order

gynandriadiandria. The nect. is one-leaved,

concave, cordate ; acumina, pale, bifid in

front. There are two species, bulbs of Ja-

maica.

MALIC acid, obtained from the juice of

apples
;

it is also extracted from the juice of

common house-leek, where it exists combined
with lime. The process is as follows: To the
juice of the house-leek add acetat of lead as

long as any precipitate takes place. Wash
the precipitate, and decompose it by me.ans

of diluted sulphuric acid in tiie manner di-

rected by Scheele.

Malic acid may be formed also by the ac-

tion of nitric acid or sugar. If nitric acid is

distilled with an equal quantity of sugar, till

the mixture assumes a brown colour (which

is a sign that all JLhe nitric acid lias been abs-

tracted from it), this substance will be found
of an acid taste; and after all the oxalic acid

which may have been formed is separated

by lime-water, there remains another acid,

which may be obtained by the following pro-

cess.: saturate it with lime, and liitre the so-

lution
;
then pour upon it a quantity of al-

cohol, and a coagulation takes place. This

coagulum is the acid combined with Lime.

Separate it by filtration, and edulcorate it

with fresh alcohol ; then dissolve it in distilled

water, and pour in acetat of lead till no more
precipitation ensues. The precipitate is the

acid combined with lead, from which it may
be separated by diluted sulphuric acid.

Malic acid, thus obtained, is a liquid of

a reddish-brown colour and a very acid taste.

When evaporated it becomes thick and viscid

like a mucilage or syrup, but it does not
crystallize. When exposed to a dry atmo-
sphere in thin layers, it dries altogether, and
assumes the appearance of -varnish. When
heated in the open fire it becomes black,

swells up, exhales ar. acrid fume, and leaves

behind it a very voluminous coal. When
distilled, the products are an acid water, a

little carbureted hydrogen gas, and a large

proportion of carbonic acid. It is very so-

luble in water. It gradually decomposes
spontaneously, by undergoing a kind of fer-

mentation in the vessels in which it is kept.

Sulphuric acid chars it, and nitric acid con-

verts it into oxalic acid. Hence it is evi-

dent that it is composed of oxygen, hydro-

gen, and carbon, though the proportions of

these substances have not been ascertained.

Malic acid combines with alkalies, earths,

and metallic oxides, and forms salts known
by the name of Malats, which see.

Its affinities have not yet been ascertained.
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Tins acid hears a strong resemblance to the
ajtric, but differs from it in the following par-
ticulars : 1 . 1 lie citric acid shoots into tine
crystals, but this acid does not crystallize. 2.
The salt formed from the citric acid with lime
is almost insoluble in boiling water; whereas
the salt made with malic acid and the same
basis is readily soluble by boiling water. 3.
Malic acid precipitates mercury, lead, and
silver, from the nitrous acid, and also the so-
lution of gold when diluted with water;
whereas citric acid does not alter any of these
solutions. 4. Malic acid seems to have a less
affinity than citric acid for lime

; for when a
solution of lime in the former is boiled a mi-
nute, with a salt formed from volatile alkali
and citric acid, a decomposition takes place,
and the latter acid combines with the lime,
and is precipitated.

MALLEABLE, a property of metals,
whereby they are capable of being extended
under the hammer.

MALOPE, a genus of the class and order
monadelphia polyandria. The calyx is dou-
ble1

,
outer three-leaved; arils glomerate, one-

seeded. 1 here are two species, herbs of
Tuscany, &c.

M ALPIGHTA, Barhadoes cherry, a genus
of the trigynia order, in the decan'dria class
ol plants, and in the natural method ranking
under the 23d order, trihilats. The calyx is

pentaphyilous, with melliferous pores on the
outside at the base. There are five petals,
roundish and unguicnlated : the berry uni-
locular and trispermous. There are 18 spe-
cies, all ot them shrubby evergreens of the
warm parts ot America, rising with branch

v

stems from 8 or 10 to 15 or 20 feet high, or-
namented with oval and lanceolate entire
leaves, and large pentapetalo-us flowers, suc-
ceeded by red/ cherry-shaped, eatable ber-
i ies, ol an acid and palatable flavour; and
which in the West Indies, where they grow
naturally, are used instead of cherries. Three
oi (ne spgcies are reared in our gardens, and
make a fine variety in the stove. They re-
fain their leaves all the year round; and be-
gin to flower about the end of autumn, con-
tinuing in constant succession till the spring ;

alter which they frequently produce and
ripen their fruit, which commonly equals the
size of a small cherry. The flowers are of a
pale-red or purple colour.

M AL T, is barley prepared, to fit it for
making a potable liquor called beer, or ale,
by stopp ng it short at the beginning of vege-
tation.

In making malt from barley, the usual me-
thod is to steep the grain in a sufficient quan-
tity ot water, fur two or three days, till it

swells, becomes plump, somewhat tender,
amt tinges the wafer of a bright-brown, or
reddish colour. Then this water being drain-
ed away, the barley is removed from -the
steeping cistern to the floor, where it is thrown
into what is called the wet couch ; that is, an
even heap, rising to the height of about two
feet. In this wet couch the capital part of
the operation is performed ; for here the bar-
ley spontaneously heats, and begins to grow,
shooting out first the radicle

; and if suffered
fo continue, then the plume, spire,

t
or blade.

But the process is to be stopped short at the
eruption of the radicle, otherwise the malt
would be spoiled. In order to stop it, they
spread the wet couch thin over a large floor,

M A M
and keep turning it once in four or five
hours, for the space of two days, laying it

somewhat thicker each time. After this, it

is again thrown into a large heap, and there
suffered to grow sensibly hot to tiie hand, as
it usually will in 20 or 30 hours time

; then
being spread again, and cooled, it is thrown
upon the kiln, to be dried crisp without
scorching.

MALTA, knights OF, otherwise called
hospitalers oj St. John nj Jerusalem, a reli-

gious military order, whose residence is in
the island of Malta. The order consists of
three estates, the knights, chaplains, and ser-
vants at arms : there are also priests who of-
ficiate m the churches, friar-servants who as-
sist at the offices, and donnes or demicrosses

;

but these are not reckoned constituent parts
pf the body : the government of the order
is inixt, being partly monarchical, and partly
aristoeratical : the grand master is sovereign.
The knights formerly consisted of eight dif-
ferent languages, but now only seven, the
English having withdrawn themselves. None
are admitted into this order but such as are
ot noble birth : the knights are of two sorts,

those who have a right to be candidates for
the dignify of grand-master, called grand-
crosses, and those who are only knights as-
sistants : they never marry. The Anights
are received into this order, either by under-
going the trials prescribed by statutes, or by
dispensation.

MALTHA, in antiquity, a kind of ce-
ment of which there were two sorts, native
and factitious; one of the latter sort, much
in use, consisted of pitch, wax, plaister, and
grease. Another kind used by the Romans
in their aqueducts, was made of lime slacked
in wine, incorporated with melted pitch, and
fresh figs. Natural maltha is a kind of bitu-
men, with which the Asiatics plaister their
walls

; and which being once set on fire, water
makes it burn more fiercely. See Bitumen.
MALYA, the mallow, a genus of the po-

lyandria order, in the monadelphia class of
plants, and in the natural method ranking un-
der the ,37th order, columnifene. The ca-
lyx is double; the exterior one triphyllous

;

the arilli numerous and monospermous.
1 here are 34 species, consisting of herbace-
ous perennials, biennials, and annuals, for
medical, economical, and ornamental uses.

I he leaves of the common mallow are
reckoned the first of the four emollient
herbs : they were formerly in some esteem
as food

; at present decoctions of them are
sometimes employed in dysenteries, heat,
and sharpness of urine, and in general for
obtunding acrimonious humours: their prin-
cipal use is in emollient glysters, cataplasms,
and fomentations. The leaves enter the of-

ficinal decoction for glysters, and a conserve
is prepared from the flowers. Several pieces
ot malva, macerated like hemp, afford a
thread superior to hemp for spinning, and
which is said to make more beautiful cloths
and stuffs than even flax. T hese species are
the crispa, Peruviana, and Maurisiana.'From
the former, which affords stronger and longer
fibres, cords and twine have also been made,
h loin the malva: likewise a new sort of paper
has been fabricated by M. de l'lsle.

MAMMA, in anatomy, the breasts of a
female.

MAMMALIA, in natural history, the first
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class of animals fn the Linnaan system, di-
vided into seven orders. See Zoology.
MAMMEA, viamrnee-tree, a genus of the

monogynia order, in the polyandria class of
plants, and in the natural method ranking
with those of which the order is doubtfub
T he corolla is tetrapetalous

;
the calyx di-

phyllous
; the berry very large and tetra-

spermous. 1 here is one species, a large ever-
green tree of the hot parts of America and
Asia, and retained here in hot-houses for va-
riety

; adorned with large, oval, oblong, stiff

leaves, and large quadripetalous flowers, suc-
ceeded by large, round, eatable fruit, of a
most exquisitely rich -flavour. They are pro-
pagated by seed, which is to be sowed in
small pots of light earth,and kept in the stove.
MAMMILLARY . See Anatomy.
MANATI, in zoology. See Trichecus.
MANGA, was a square piece of gold coin,

commonly valued at 30 pence
; and mancusa

was as much as a mark of silver, having its

name from manu cusa, being coined with the
hand (Leg. Canut.). But the manca and
mancusa were not always of that value

; for
sometimes the former was valued at six shil-
lings, and the latter, as used by the English
Saxons, was equal in value to our half-crown.
MANDAMUS, is a writ issuing in the

king’s name out of the court of king’s bench,
and directed to any person, corporation, or
inferior court of judicature, commanding to
some particular thing therein specified, as
appertaining to their office and duty.
A writ of mandamus is a high prerogative

writ, of a most extensive remedial nature,
and may be issued in some cases where the
injured party has also another more tedious
method ot redress, as in the case of admission
or restitution to an office

; but it issues in all

cases where the party has a right to have any
thing done, and has no other specific means
of compelling its performance. 3 Black.
100 .

And this general jurisdiction and superin*
tendance of the king’s bench over all inferior
courts to restrain them within their bounds,
and to compel them to execute their jurisdic-
tion, whether such jurisdiction arises' from a
mod, rn charter, subsists by custom, or is

created by act of parliament, vet bein g in sub-
sidium justitia:, has of late been exercised in
a variety of instances.

Mandamus w as also a writ that lay after the
year and a day (where, in the mean time, the
writ called diem dausit extremum had not
been sent out) to the escheator, commanding
him to enquire of what lands holden by
knight-service the tenant died seized. See
E.N.B. 561.

Mandamus was also a writ to charge the
sheriff to take into the king’s hands all the
lands and tenements of the king’s widow,
who, against her oath formerly given, mar-
ries without the king’s consent. Reg. 295.
MANETTIA, a genus of the class and

order tetrandria monogynia. The calyx is

eight-leaved
; corolla four-cleft

; capsule in-
ferior, two-valved, one-celied

; seeds imbri-
cate, unilocular. There are three species,
shrubs of the W est Indies.

MANGANESE. I. The dark-grev or
brown mineral called manganese has been
long known and used in the manufacture of
glass. A mine of it was discovered in Eng-
land by Mr. Boyle. A few experiments were
made upon this mineral by Glauber in 1656,
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and by Waitz in 1705 ; but chemists in ge-

neral seem to have paid but very little atten-

tion to it. The greater number of minera-

logists, though much puzzled what to make
«f it, agreed in placing it among iron ores:

but Pott, who published the lirst chemical

examination of this mineral in 1740, having

ascertained that it often contains scarcely any
iron, Cronstedt, in his System of Mineralogy,
which appeared in 1758, assigned it a place

of its own, on the supposition that it consist-

ed chiefly of a peculiar earth. Rinman ex-

amined it anew in 1765 ; and in the year
1770 Kaiin published at Vienna a set of ex-

periments, in orefer to prove that a peculiar

metal might be extracted from it. The same
idea had struck Bergman about the same
time, and induced him to request of Scheele,

in 1771, to undertake an examination of man-
ganese. Scheele’s dissertation on it, which
appeared in 1774, is a masterpiece of analy-

sis, and contains some of the most important

discoveries of modern chemistry. Bergman
himself published a dissertation on it the same
year ; in which he demonstrates that the mi-

neral, then called manganese, is a metallic

oxide. He accordingly made several at-

tempts to reduce it, but without success ;
the

whole mass either assuming the form of sco-

riae, or yielding only small separate globules

attracted by the magnet. This difficulty of

fusion led him to suspect that the metal he

was in quest of bore a strong analogy to plati-

num. In the mean time Dr. Gahn, who was
making experiments on the same mineral, ac-

tually succeeded in reducing it by the follow-

ing process: lie lined a crucible with charcoal-

powder.moisteued with water, put into it some
of the mineral formed into a ball by means of

oil, then tilled up the crucible with charcoal-

powder, luted another crucible over it, and
exposed the whole for about an hour to a very

intense heat. At the bottom of the crucible

was found a metallic button, or rather a num-
ber of small metallic globules, equal in weight

to one-third of the mineral employed. It is

easy to see by what means this reduction was
accomplished. The charcoal attracted the

oxygen from the oxide, and the metal re-

piained behind. The metal obtained, which

is called manganese, was farther examined by
llseman in 1782, Hielm in 1785, and Bind-

Jjeim in 1789-

Manganese, when pure, is of a greyish-

white colour, and has a good deal of bril-

liancy7
. Its texture is granular. It has nei-

ther taste nor smell. Its hardness is equal to

that of iron. Its specific gravity is 7.000.

It is very brittle ; of course it can neither be

hammered, nor drawn out into wire. Its te-

nacity is unknown. It requires, according to

Morveau, the temperature of 160° Wedge-
wood to melt it ; so that, platinum excepted,

it is the most infusible of all the metals.

When reduced to powder it is attracted bv
the magnet, owing probably to a small por-

tion of iron from which it can with difficulty

be parted.

11. Manganese, when exposed to the air,

attracts oxygen more rapidly than any other

body, phosphorus excepted. It loses its

lustre almost instantly, becomes grey, violet,

brown, and at last black. 'These changes

take place still more rapidly if the metal is

heated in an open vessel.

This metal seems capable of combining

with three different proportions of oxygen,

and of forming three different oxides, the

white, the red, and the black.

The protoxide or white oxide may be ob-

tained bv dissolving the black oxide of man-
ganese in nitric acid by adding a little sugar,

i lie sugar attracts oxygen from the black ox-

ide, and converts it into the white, which is

dissolved by the acid. Into the solution pour
a quantity of potass; the protoxide precipi-

tates m the form of a white powder. It is

composed, according to Bergman, of 80

parts of manganese and 20 of oxygen. When
exposed to the air it soon attracts oxygen,
and is converted into the black oxide.

The deutoxide or red oxide may be ob-

tained by dissolving the black oxide in sul-

phuric acid, without the addition of any com-
bustible substance. When black oxide of

manganese, made into a paste with sulphuric

acid, is heated in a retort, a great quantity of

oxygen gas comes over, while the oxide,

thus deprived of part of its oxygen, dissolves

in the acid. Distil to dryness, and pour wa-
ter upon the residuum, and pass it through a

liitre. A red-coloured solution is obtained,

consisting of the sulphat of manganese dis-

solved in water. On the addition of an al-

kali a red substance precipitates, which is the

red oxide of manganese. According to Berg-

man it is composed of 74 parts of manganese
and 26 of oxygen. T his oxide likewise at-

tracts oxygen when exposed to the atmo-
sphere, and is converted into the black

oxide.

The peroxide of black oxide of manganese
exists abundantly in nature ;

indeed it is al-
\

most always in this state that manganese is

found. It was to the black oxide that the

appellation manganese itself was originally
:

applied. It may be formed very soon by ex- I

posing the metal to the air. This oxide, ac-

cording to Fou'rcroy, is composed of 60

parts of manganese and 40 of oxygen. When
heated to redness in an earthen retort it gives

out abundance of oxygen gas, which may be

collected in proper vessels. By this operation

it is reduced nearly to the state of red oxide,
j

If it is exposed to the. air, and moistened oc-

casionally, it absorbs a new dose of oxygen

;

and t hits the same process may again be re-
:

peated. No oxygen gas can be obtained

from the white oxide : a proof that its oxy-

gen is retained by a stronger affinity than the

additional dose of oxygen which constitutes

the black oxide. Seguin has observed, that

in some cases the black oxide ot manganese

emits, before it becomes red, a quantity of

azotic gas. When long exposed to a strong

heat it assumes a green colour. In that state

it is whitened by sulphuric acid, but not dis-

solved. A very violent heat fuses this oxide,

and converts it into a green-coloured glass.

III. Manganese does not combine with hy-

drogen. When dissolved in sulphuric acid a

black spongy mass of carburet of iron is left

behind. Hence it has been supposed capa-

ble of combining with carbon ; but it is more
probable that the carbon is combined with

the iron, which is almost always present in

manganese. It seems pretty clear, however,

that carburet of iron is capable of combining

with this metal, and that it always forms a

part of steel.

Bergman did not succeed in his attempt to

combine manganese with sulphur; but he

formed a sulphureted oxide of manganese,

by combining eight parts of the black oxide

with three parts of sulphur. Tt is of a greet?

colour, and gives out sulphureted hydrogen
gas when acted on by acids. It cannot be
doubted, however, that sulphur is capable of

combining with manganese; for Proust has
found native sulphuret of manganese in that

ore of tellurium which is known by the name
of gold ore of Nagyag.

Phosphorus may be combined with manga-
nese by melting together equal parts of the

metal and of phosphoric glass
; or by drop-

ping phosphorus upon red-hot manganese.
The phosphuret of manganese is of a white
colour, brittle, granulated, disposed to cry-

stallize, not altered by exposure to the air,

and more fusible than manganese. When
heated the phosphorus burns, and the metal
is oxidized.

IV. Manganese does not combine with ei-

ther of the simple combustibles.

V. Manganese combines with many of,the
metals, and forms with them alloys which,
have been but very imperfectly examined.

it unites readily with copper, 't he com-
pound, according to Bergman, is very mal-
leable, its colour is red, and it sometimes be-
comes green by age. Gmelin made a num-
ber of experiments to see whether this alloy

could be formed by fusing the black oxide of

manganese along with copper. He partly

succeeded, and proposed to substitute this

alloy instead of the. alloy of copper and arse-

nic, which is used in the arts.

It combines readily with iron ; indeed it

has scarcely ever been found quite free from
some mixture of that metal. Manganese
gives iron a white colour, and renders it

brittle. It combines also with tin, but scarcely

with zinc.

It does not combine with mercury nor
with bismuth. Gmelin found that manga-
nese cannot he alloyed with bismuth without

great difficulty
;
and that it unites to anti-

mony very imperfectly. Chemists have not

attempted to' combine it with gold, platinum,,

silver, nickel, nor cobalt.

A I. The affinities of manganese, and of its

white and red oxides, are, according to Berg-
man, as follows

:

Manganese. Oxide of manganese .

Copper, Oxalic acid.

Iron, Citric,

Gold, Phosphoric,

Silver, 'Tartaric,

Tin. Fluoric,

Muriatic,

Sulphuric,

Nitric,

Sac lactic.

Succinic,

Tartaric,

Lactic,

Acetic,

. Prussic,

Carbonic.

MANGIFERA, the' mango-tree
, a genus

of the monogynia order, in the pentandria

class of plants, and in the natural method
ranking with those of which the order is

doubtful. The corolla is peutapetalous
;
the

plum kidney-shaped. There are three spe-

cies, the p”rincipaT of which'is a native of

many parts of the East Indies, whence it has

been transplanted to Brazil, and other warm
parts of America. It grows to a large size;
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the wood is brittle ; the bark rough when
old; the leaves are seven or eight inches

long, and more than two inches broad. The
flowers are produced in loose panicles at the

ends of the branches, and are succeeded by
large oblong kidney-shaped plums. This
fruit, when fully ripe, is greatly esteemed in

the countries where it grows
;
hut in Europe

we have only the unripe fruit brought over in

pickle. All attempts to propagate the plant

have hitherto proved ineffectual; and Mr.
Millar is of opinion that the stones w ill not

vegetate unless they are planted soon after

they are ripe.

MANICI1EES, in church history, a sect

of Christian heretics in the third century, the

•followers of Manes, who made his appearance

ill tire reign of the emperor Probus
;
pre-

tending to be the Comforter, whom our Sa-

viour promised to send into- the world. He
taught that there are two principles, or gods,

coeternal and independent on each other ; the

one the author of all evil, and the other of all

good : a doctrine which he borrowed from

the Persian magi. lie held that our souls

were made by the good principle, and our

bodies by the evil one
;
and that the souls of

his followers passed through the elements to

the moon, and from thence to the sun, where
being purified, they then went to God, and

became united with his essence; but as for

the souls of other men, they either went to

hell, or were united to other bodies.

MAN!LEE, in commerce, a large brass

ring, in the form of a bracelet, either plain

or engraven, flat or round. Manilles are the

principal commodities which the Europeans
carry to the coast of Africa, and exchange
with the natives for slaves. These people

wear them as ornaments on the small of the

leg, anil on the thick part of the arm above

the elbow. The great men wear manilles of

gold and silver, but these are made in the

country by the natives themselves.

MAN1PULUS, in Roman antiquity, a

body of infantry, consisting of 200 men, and
constituting the third part, of a cohort. See

Cohort.
MANIS, a genus of quadrupeds of the or-

der of bruta. The generic character is, teeth

none ; tongue cylindric and extensile
;
mouth

narrowed into a snout; body covered with

scales. The genus manis presents an ap-

pearance not less extraordinary than that of

d-asypus or armadillo ; being covered on

every part, except on the belly, with ex-

tremely strong, ancldarge horny scales, con-

stituting a suit of armour still more powerful

than in the following genus, and capable of

defending the animals, when rolled up, from

the assaults of the most ferocious enemies..

This external covering, together with the un-

common length of the body and tail, gives an

aspect so much resembling that of a lizard,

that these creatures are commonly known by
the title of scaly lizards : they may be allow-

ed, however, in a general view of the animal

kingdom, to form a kind of shade or link of

approximation between the proper viviparous

quadrupeds and the lizards.

They are animals of a harmless nature,

and feed in the same manner as the ant-eat-

ers, by thrusting out their very long tongue

into the nests of ants and other insects, and

swallowing their prey by suddenly retracting

it, having: no teeth, and diliering from the

|

ant-eaters fn scarcely any other circumstance

than that of their scaiy integument. They are

found in India and the Indian islands.

1. Manis tetradactyla, long-tailed manis.

This animal, known in India by the name of

the phalagen, is of a very long and slender

form : the head is small ; the snout narrow ;

the whole body, except beneath, covered

with broad, but sharp-pointed, scales, which

are striated throughout their whole length

:

the tail is more than twice the length ot the

body, and tapers gradually to the tip. 1 he

legs are verv short, scaled like the body, and

on each of the feet are four claws, of which

those on the fore feet are stronger than those

of the hind. The colour of the whole animal

is an uniform deep-brown, with a cast of yel-

lowish, and with a glossy or polished surface.

The manis tetradactyla grows to the length

of live feet, measuring from the tip of the

nose to the extremity of the tail.

2. Manis pentadactyla, short-tailed manis,

differs from the former, in being of a much
thicker and shorter form; the tail, in particu-

lar, differs greatly in proportion from that of

the preceding, being not so long as the body,

very thick at the base, and thence gradually

tapering, but terminating very obtusely.

The head is small as in the former ; the ears

small and rounded ; the feet furnished with

live toes each, of which those on the fore feet

are extremely strong, except the exterior

one, which is much smaller than the rest.

The whole animal is covered with most ex-

tremely thick, strong, and large scales, which

in the full-grown specimens are perfectly

smooth, but in those which are smaller are

slightly striated about half way from the base.

Sometimes a few* bristles appear between the

scales, but in others this is not observable.

The scales differ in shape from those of the

preceding, being much wider and larger in

proportion to the body and tail. The colour

of tiie whole animal is a very pale yellow-

brown, and the surface is glossy, as in the

former species. In India it is called the pan-

goelling. In the neighbourhood of Bengal it

is named vajraeite, or the thunderbolt rep-

tile, from the excessive hardness of the scales,

which are said to be capable even of striking

lire like a Hint. It is said to walk slowly
;

but, when pursued, rolls itself up, and is

then so securely armed, that even a leopard

attacks it in vain. It is also said sometimes

to destroy the elephant, by twisting itself

round the trunk, and thus compressing that

tender and sensible organ with its hard scales.

We are told in the Asiatic Researches that

theMalabar name of this animal is alungu ;

and that the- natives of Bahar call it bajar-cit,

or the stone vermin; and in the stomach of

the one examined and described in the above

work was found about a teacupful of small

stones, which it is supposed to have swallow-

ed for the purpose of facilitating digestion.

It was only 34 inches long from the nose to

the end of the tail
;
apd a young one was

found in it.

Specimens of the manis pentadactyla have

sometimes been seen of the length of six feet

from the nose to the tip of the tail. See PI.

Nat. Hist. lig. 258.

MANNA, in natural history. This sub-

stance exudes from the fraxinus ornus, in the

months of June and July, from the stem and

branches. It is at first liquid, but gradually

becomes solid. It is collected in Sicily and

ic-r

,the southern parts of Italy, It is in form of

oblong globules ol a whitish-yellow colour,

and somewhat transparent. It is very light.

Its taste is sweet, and it leaves a nauseous-

bitter impression in the mouth. Its proper-

ties have "not been examined by chemists. It

acts- as a mild cathartic, bee Materia.
Medica.
MANOMETER, or Manoscope, an in-

strument to shew or measure the alterations

in the rarity or density of the air. 'I he ma-
nometer differs from ’the barometer in this,

that the latter only serves to measure the

weight of the atmosphere, or of the column

of air over it,.but the- former the density of

air in which it is found; which density de-

pends not only on the weight of the atmo-

sphere, but also on the action of heat and;

cold, &c. Authors, however, generally con-

found the two together ;
and Mr. Boyle him-

self gives us a very good manometer of his

contrivance, under the name of a statical ba-
rometer, consisting of a bubble of thin glass,,

about the size ot an orange, which, being

counterpoised when the air was in a mean
state of density, by means of a nice pair of

scales, sunk when the atmosphere became
lighter, and rose as it grew heavier. See ME-
TEOROLOGY.
MANOR, was a district of ground held by

lords or great personages, who kept in their

own hands so much land as was necessary tor

the use of their families, which were called'

terns dominicales, or demesne lands, being,

occupied by the lord, or dominus manerii,

and his servants. The other lands they dis-

tributed among their tenants, which the ten-

ants held under divers services. 1 he residue

of the manor being uncultivated was termed

the lord’s waste, and served for common of

pasture to the lord and his tenants. All

manors existing at this day must have existed

as early as king Edward the First. 2 Black.

90. bee Court Baron..
MANSLAUGHTER, is unlawfully kill-

ing a man without any malice prepense, or

forethought. The English- law very humanely

makes a distinction between a .hasty and de-

liberate act : as when two persons on a sud-

den quarrel, fight, and one is killed
;
yet as -it

is done in- a- sudden heat of passion, and not

with any premeditated malice, it- is- man-
slaughter, and not murder. See Murd&r.

I bis crime may be either voluntary, as oiv

a sudden loss of temper; as if a man is-

greatly provoked, and kills the aggressor, it

is manslaughter ;
but it it appears that- there

was a sufficient cooling time for the heat of

anger to subside, this shews deliberate re-

venge, and amounts to murder. Or it-may
be involuntary, but in the commission of

some unlawful act ;
in which latter respect it

differs from homicide per infortunium : as it

one shoots off a gun in a highway, and where

people often meet, and kills a man ; or it he
is shooting at game, and is not qualified or

licensed, and kills another, it is manslaughter.

And, in general, when an involuntary killing

happens, in consequence of an unlawful act,

it will be murder or manslaughter, accord-

ing to the act which occasioned it.

It is evident from the nature of this. crime

that there can he no accessaries, because, it

must be done without premeditation;, but

when two men once fell out, and immediately-

fought, and the sword of one was broken, and:

his friend lent him another, with which die-
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killed his antagonist, it was made manslaughter
in both. Again : there were two men in a
room quarreling; a brother of one of them
standing at the door, who could not get in,

cried out to his brother to make him sure,
and the brother killed his antagonist : it was
likewise manslaughter in both.

Put if any person shall stab another, not
having his weapon drawn, or not shrunken
first, so that he dies within six months, al-

though it be not of malice aforethought, it is

felony without benetit of clergy.

1 his crime, though felony, is within benefit
of clergy ; and the offender shall be burnt in

the hand, and forfeit all his goods and chat-
tels; but by slat. 19 Geo. ill. c. 74, it is

made lawful for the court to commute this

punishment fora moderate line and impri-
sonment.

MAN ! ELETS, in the art of war, a kind
of moveable parapets, made of planks about
three indies thick, nailed one over another,
to the height of almost six feet, generally
cased with tin, and set upon little wheels, so
that in a siege they may be driven before the
pioneers, aud serve as blinds to shelter them
from tire enemy’s small shot.

MAN! IS, a genus of insects of the order
hemiptera. J he generic character is, head
unsteady, armed with jaws, and furnished
with palpi or feelers; antenna: setaceous;
thorax linear

; wings four, membranaceous,
convoluted, the lower pair pleated

; fore
legs, in most species, compressed, serrated
beneath, and armed with a single claw and a
setaceous, lateral, jointed foot

; hind legs
smooth, formed for walking. 'Phis is one of
the most singular genera in the whole class of
insects

;
and imagination itself can hardly

conceive shapes more strange than those ex-
hibited by some particular species. See PI.
Nat. Hist. fig. 239.

1 he chief European kind is the mantis ora-
toria ol Lmnams, or camel cricket, as it is

Hottentots, which those superstitious people
are reported to hold in the highest venera-
tion, tiie person on whom the adored insect

happens to light being considered as favoured
by the distinction of a celestial visitant, and
regarded ever after in the light of a saint.

This species is of the same general size and
shape with the M. oratoria, and is of a beau-
tiful green colour, with the thorax ciliated

or spined on each side, and the upper wings
each marked in the middle by a semitrans-

parent spot.

Of all the mantes perhaps the most singular

in its appearance is the mantis goiigylodes of

Linnxus, which, from its thin limbs, and the
grotesque form of its body, especially in its

dried state, seems to resemble the conjunc-
tion of several fragments of withered stalks.

There are 14 species of this genus.

MANTLE, or Mantling, in heraldrv,
that appearance of folding of doth, nourish-
ing, or drapery, that is in any achievement
drawn about the coat of arms/

MANURE, any thing used for fattening
and improving land. See Husbandry.
MAP, a plane figure, representing the sur-

face of the earth, or a part thereof.

in maps these three things are essentially

requisite. 1. 1 hat all places have the same
situation and distance from the great circles

therein, as on the globe, to shew their paral-
lels, longitudes, zones, climates, and other
celestial appearances. 2. That their magni-
tudes be proportionable to their real magni-
tudes on tiie globe. 3. That all places have
the same situation, bearing, and distance, as

on the earth itself.

The true chart performs the first and last

of these very exactly, but fails extravagantly
in the second ; and indeed no kind of pro-
jection yet found can exhibit more than two
ot them at once, by reason of the great
difference between a plane and convex super-
ficies.

often called. 1-liis insect, which is a stranger
to the British isles, is found in most of the
warmer parts of Europe, and is entirely of a
beautiful green colour. It is nearly three
indies in length, of a slender shape, and in its

general. sitting posture is observed to hold up
the two tore legs, slightly bent, as if in an at-

titude of prayer : for this reason the super-
stition of the vulgar has conferred upon it the
reputation of a sacred annual

; and a popular
notion has often prevailed, that a child or
traveller having lost his way would be safely
directed by observing the quarter to which
the animal pointed when taken into the hand.
In its real disposition it is very far from sanc-
tity, preying with great rapacity on any of the
smaller insects which fall in its* way, and for
which it lies in wait with anxious assiduity in

the posture at first mentioned, seizing tiiem
with a sudden spring when within its reach,
and devouring them. It is also of a very
pugnacious nature; and when -kept with
others or its own species in a state of capti-
vity, will attack its neighbour w ith the utmost
violence, till one or the other is destroyed in

the contest.

Among the Chinese this quarrelsome pro-
perly in the genus mantis is turned into a si-

milar entertainment with that afforded by
fighting cocks and quails.

'Ihe mantis precan a is a native of many
parts ot Africa, and is the supposed idol of the

Maps are not always to be used as they lie

before us, for sometimes any part is upper-
most; but, generally, the top is the north
part, the bottom the south, the. right hand
the east, and the left hand the west, and mark-
ed with these words, or Latin ones of the
same import. There is also inscribed a com-
pa s, pointing to all the quarters of the world,
the north one being marked with a flower-de-

I

luce.

The degrees of longitude are always num-
bered at top and bottom, and the degrees of
latitude on the east and west sides. In all

right-lined and general circular maps, except
those of Wright’s projection, the degrees of
latitude on the sides are of an equal breadth

;

and in all circular and right-lined maps, ex-
cept tiie said Y\ right’s, and the plane charts,

the degrees of longitude are unequal.
In general maps t lie circles corresponding

to those in the heavens are inscribed, viz. the
equator is expressed by' a straight east and

!
west line ; and the first meridian, the polar

;

circles, the tropics, and the other meridians
;
and parallels, which are drawn at every five

or ten degrees, intersect each other at
*

right
angles.

'1 lie most natural method of representing
a sphere upon a plane seems to be, to divide
it into two equal parts, and inscribe each of
them in a circle : but as the equator, and the
polar axis, which intersects that circle at right

angles, and makes one of the meridians,

must be supposed equal in length to the half

of the periphery (which is not quite two-
thirds), it follows, of course, that the countries

delineated upon, or near, these lines, must be
reduced to somewhat less than two-thirds of
the size of the countries of equal extent,

which lie at the extremity of the circle; and
that the lines drawn to measure the latitude,

which are parallel to each othe , or nearly so,

must, in order to preserve as nearly as possi-

ble their proportional angles at the points of

intersection with the meridians, form seg-

ments of circles, of which no two are parallel

or concentric.

There may be as many different projec-

tions as there are points of view in which a
globe can be seen, but geographers have ge-

nerally chosen those which represent the

poles at the top and bottom of the' map

;

these, from the delineation of the lines of lati-

tude and longitude, are called the stereogra-

phic, orthographic, and globular projections.

We do not propose to detain the reader

with a description of all the projections, some
of which are so erroneous (ior the purpose of
constructing of maps) as to deserve being
consigned entirely to oblivion. But as the

projection of maps is a pleasing and instruc-

tive exercise, and indeed indispensably ne-

cessary to the right understanding of geo-

graphy to students, we shall describe the
manner of constructing the map of the world.

W ith regard to the stereographic projection

it may be observed, that among the various

positions assignable to the eye there are

chiefly two that have been adopted, wherein
the eye is placed either in the points D, fig.

1, or removed to an infinite distance; and
hence this projection is liable to the great er-

ror of distorting the form of the countries re-

presented upon it much more than is neces-

sary.
r

i he only advantage is, that the lines of
latitude and longitude intersect each other at

right angles.

This being observed by that excellent as-

tronomer, M. de ia Hire, he invented a re-

medy for the inconvenience, by assigning to

the ey e a position at the point O, fig. 1, the

distance of which from the globe at D is equal
to the right sine of 45 degrees

;
and hence

the right line GO, which bisects the qua-
drant JiC, also bisects the radius EC, and
produces the similar triangles OFG, and
OE1

;
and thus the other parts of the qua-

drant DC, and in like manner of the whole
semicircle ABC, are represented in the pro-

jection nearly proportionable to each other,

and to sense perfectly so. The delineation

of the earth and sea upon this projection

(which, as coming the nearest to a true repre-

sentation of the globe, is called the globular
projection), is equal to the stereographic in

point of facility, and vastly superior’ to it in

point of truth.

Geometrical construction of the globular
projection .—From the centre C, fig. 2, with
any radius, as CB, describe a circle; draw
the diameters AB, and 90, 90, at perfect
right angles to one another, and divide them
into nine equal parts; likewise divide each
quadrant into nine equal parts, each ot which
contains ten degrees; if the scale admits of
it, every one of these divisions may be sub-
divided into degrees : next, to draw the me-
ridians, suppose .the meridian 80° W. of

Greenwich, we have given the two poles 90,
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$0, and the point 80 in the equator, or dia-

meter AB
;
describe a circle to pass through

the three given points as follows: with the

radius 90 set one foot of the compasses on
the point 90, and describe the semicircles

XX and ZZ, then remove Hie compasses to

the point 80 on the equator, and describe

the arcs 1, 1, and 2, 2
;
where they intersect

the semicircle make the point, as at 1 and 2,

and draw lines from 2 through the point 1 till

they intersect the diameter BA continued in

E : then will E be the centre from whence
the meridian 90, 80, 90, must be drawn, and
will express the meridian of 80° W. longitude

from Greenwich; the same radius will draw
the meridian expressing 1 40° W. longitude,

in like manner : draw the next meridian with

the radius CB, set one foot of the compasses
in the point d, and describe the arcs aa and
bb, then draw lines as before, which will give

the point D, the centre of 90° W. longitude;

so of all the rest.

The parallels of latitude are drawn in the

same manner, with this difference, that the

semicircles XX and ZZ must be drawn from
the points A and B, the extremities of the

equator.

In the manner above described, with great

labour and exactness, Mr. Ar owsmith, to

whom we are indebted for a part of this ar-

ticle, drew all the meridians and parallels of

latitude to every degree on two hemispheres,
which laid the foundation of his excellent map
of the world.

We shall now proceed to shew how the
same thing may be done mechanically, both
with regard to the globular and stereographic

projection.

( 1

)

The Globular Projection of the Sphere on the Plane

of a Meridian.

Draw the circle WNES, fin; 3, draw the two
diameters NS and WE at right angles with each
other.

Divide the arc of each quadrant into nine
equal parts.

Divide the radii also in the same manner into

ninety equal parts each.

The diameter NS is the meridian, and the dia-

meter WE is the equator.

The other meridians are arcs of circles, for

each of which, as we have seen, there are three
given points through which it must pass, and
those are the two poles NS, and a division on
the semi-diameter WC, viz. either a, b, c, d, e,f
g, or h. The centres for these arcs will be in

the line CE produced
;
and the centres for those

on the other side, will be oh the fine CW pro-
duced.

For the arc SaN. the radius
— SAN. —
— Sc N. —
— SafN. —
— S?N. —
— S/N, ~
_ SgN. —
— SAN. —

an— 90,6
1

") 'S S
bb — 92,82
cc — 97,32 £ fi

dd — 106 o>

ee — 121,1

ff— 149,7

gg — 215,6

hh— 410,7 Jo &

And for each of the arcs representing the pa-
rallels of lat also there are threegiven points

;
viz.

one of the divisions l, l m, a, o
, p , q, or r , upon

the meridian SN, and the two corresponding
divisions of the circumference. The centres for
these arcs will fall on the line 3N, produced
both ways, and the following table shews the
length of the radius of each equal part, in equa-
torial degrees, as in tire former case.

4

For the arc
80 r 80 the radius rr —
70 q 70
665 A. 665

77
.

:

A. Arctic :

60 p 60
50 o 50
40 n 40
30 7n 30
23| T. 23-*-

20 / 20
"

10 k 10

18,44

39.75

48,19

— pp — 65 ,3— 07 — 97,71— nn — 143— mm 210
— T. Tropic— 281,4— II = 337,5
•—

- lb ~ 703,5

rt.3

(2)

The Stcreographic Projection of the Sphere on the

Plane of a Meridian.

Draw a circle NF.SW, fig. 4, and the two dia-

meters of it at right angles with each other.

Divide the arc of each quadrant into nine
equal parts.

From the point E, draw dotted lines to each
point of division on the arc WN.
The intersections made by this means on the

semidiameter CN, mark a line of semitangents,
which must also be set off on the other three
semi diameters, CS, CW and CE.
Draw likewise two dotted lines from E to 23§°

and 66-*;° for the tropic and polar arcs, which
must also be set off on the semi-diameter CS.
Each point of intersection on CN, an 1 the

corresponding divisions on the arcs WN and
j

EN,are the three points Trough which the arcs

of latitude must pass
; and their centres will be

in the line NS produced.
Take the radius of the same circle for a scale;

divide it into nine equal parts, and each of those

parts into ten other parts, as before
Tiie following table exhibits the length in

those parts of the rad-us, which must be taken
to describe each respective arc.

For the arc

80 r 80 the radius rr — 13,87 A

70 s 70 SS ~ 32,75
W O
C/5 CJ

66i A 665 — A. Arctic — 39,19
rt p

60 t 60
‘ — It = 51,96

50 *v 50 — w = 75,52
40 IV 40 IV7V = 107,3

’ P A>
rTJZ

30 X 30 — XX = 155,9 V *-> d
23i T. 235 — T. Tropic= 207 O *-P

20 y
20' — yy — 247,3 • p

10 z 10 — ZZ = 510,4 .0 *

The two polar points N, S and the semitan-

gents on CE, mark the three given points

through which each meridian line must pass.

The following table exhibits the length of

each radius to describe the meridian arcs.

For the arc NsS. the radius aa — 91 ,4 (~'o 3
NAS
NTS.
NVS.
NrS.

N/S.
NT.
NTS.

bb — 95,78

cc — 104 I rt 2

dd— 117,5

ee — 140 1 II ~ S

ff— ISO j_2'5’5

hh =. 513,3 [_Q
£ u

(3)

The Globular Projection of the Sphere on the Plane

of the Equator.

On the centre P, fig. 5, draw the circle WN
ES, to represent the. equator.
Draw the two diameters, WE and NS, at

right angles with each other.

Divide the arcs of the four quadrants into
nine equal parts

; each of the parts will be equal
to ten degrees.

Number them from N towards P, 10, 20, 30,
40, 50, See.

On the centre P draw circles passing through
those points of division, which will be the cir-

cles of latitude.

For the arctic circle, set off 23^° from #P to-
wards N

;
do the same at N towards P, for the

tropic circle.

Through each of those points draw an ob-
scure circle.

Draw diameters from the divisions on one

half of the circumference to the corresponding
divisions on the opposite or.e. to represent the
meridians, and this will complete the projection,

(4)

The Stereographic Projection of tic Sphere on the

Plane of the Equator.

Draw the circle N,W, S, E.fig. 6, and the two
diameters at right angles with each other.

Divide the arcs of each of the four quadrants
into nine equal parts

;
subdivide each of those

parts into 10 degrees
; number those degrees 10,

20, 30, See.

Draw diameters from the divisions on one side

of the circumference to the corresponding divi-

sions on the other, which will represent the me-
ridians.

For the parallels of latitude, project a line of
semitangents as directed in the 2d case.

On the centre P describe circles passing
through the semitangents, which will complete
the diagram.

Note. The foregoing methods of projecting
the sphere are the best. There is another me-
thod sometimes used, viz. the projection on the
plane of the horizon when any assumed place
is considered as the centre ; but as this method
is rarely used, it need not he elucidated.

3 he orthographic projection is in fact so er-

roneous, that it ought to be entirely rejected for
that purpose, and applied only to dialling.

J lie gnomonical projection is only applicable
to dialling.

We shall now point out the advantage and
disadvantage of Mercator’s projection.

A method has been found to obviate some
of the difficulties attending all the circular

projections by one, which, from the person
who first used it (though not the inventor), is

called Mercator’s projection. lu this there
are none but right lines : all the meridians are

equidistant, and continue so through the
whole extent; but, on the other hand, in or-

der to obtain the true bearing, so that the

compass may be applied to the map (or
chart) for the purpose of navigation, the
spaces between the parallels of latitudes

(which in truth are equal, or nearly so) are

made to increase as they recede from the

equator in a proportion which, in the high la-

titudes, becomes prodigiously great.

The great advantages peculiar to this pro-
jection are, that every place drawn upon it

retains its true bearing with respect to alt

other places ; the distances may be measured
with the nicest exactness by proper scales,

and all the lines drawn upon it are right lines:

for these reasons it is the only projection in

drawing maps or charts for the use of naviga-
tors. We shall shew the method of this kind
of projection.

Mercator's or JPriphCs projection of
?naps .—Draw the line AB, tig. 7, and divide
it intc as many degrees as your map is to

contain in longitude, suppose 90°. At the
extremities A and B raise perpendiculars, to

which draw parallel lines a^every single, fifth,

or tenth degree of the equator, for the meri-
dians ; as in the figure, where they are drawn
at every tenth degree. Tuis done, put one
foot of the compasses in the point A, and ex-
tending the other to the point in the first me-
ridian in the equator G; or, for greater ex--
actness, to some more distant point, as B 90 ;

describe the quadrant F.' :

,
winch divide into

nine equal parts, and draw n lines from A to
each point of the division; or, to avoid scor-

ing the paper, only mark where a ruler cuts

the first meridian GH, at every tenth degree’s -

distance. Lastly, because the distances of
the parallels ftcm -one another are marked^.
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by lliis means, in the line GH, you must
transfer them from that line to t lie side lines

AC, BD, after the following manner: 1. Set

-one foot- of the compasses in A, and extend-

ing the other to the first point above C,
marked 1, transfer this distance, viz. A 1, to

the lines AC, BD, and draw a line parallel to

the equator AB, for the tenth -parallel 2.Next
transfer the distance A 2 into the lines AC,
111), from the 10th parallel to the 20th, which
is to be drawn. 3. In the same manner the

distances A3, A 4, A 5, &c. laid off upon the

lines AC, BD, from the immediately preced-
ing parallels, viz. 20, 30, 40, &c. will suc-

cessively point out where the parallels 30, 40,

30, Ac. are to be drawn.
This is the geometrical projection, which

may also be laid down by means of a scale

or table of meridional parts, by the line of se-

cants, &c.
This projection supposes the earth, instead

of a globular, to have a cylindrical ligure;

in consequence of which, the degrees of lon-

gitude become of an equal length throughout
the whole surface, and are marked out on
the map by parallel ‘lines. The circles of

i iLitucle also are represented by lines cross-

ing the former at right angles, but at unequal
distances. The further we remove from the

equator, -the longer the -degrees of latitude be-

come in proportion to those of longitude, and
that in no less a degree than as the secant of

an arch to the radius of the circle; that is, if

we make one degree of longitude atthe equator
the radius of a circle; at one degree distant

from the equator, a degree of latitude will be
expressed by the -secant of one degree ; at ten

degrees distance, by the secant of ten de-

grees, and so on. A map of the world, there-

fore, canud'tfce delineated upon this projection,

without distorting the shape of the countries

in an extraordinary manner. The projection

itself is, however, as we have already observ-

ed, very useful in navigation, as it shows the

different bearings with perfect accuracy,

which cannot be done upon any other map.

_ We shall’ now add a more exact me-
thod of projecting particular maps, where-
in the squares are so projected as to form
equal diagonals throughout.

Of the projection of maps of particular

parts *f the world .—-There are several me-
thods of projecting particular parts of the

world, we shall notice only two. First, when
the meridians and parallels of latitude are

right lines.

To project a map of England after this

method.—England is situated between 2° E.

and 6' 20' W. from Greenwich, and between
50° and 56° N. lat.

Draw a base line AB, fig. 8, in the middle
of which erect the perpendicular CD.
Assume a distance for a degree of lat. and

set off as many degrees on CD as are wanted,
which in this instance are 6 ; but as a little

space beyond the limits of the country is ge-

nerally left, set off 7.-

Through these points draw lines parallel to

AB, which will be parallels of latitude.

Respecting the degrees of longitude it must
be observed, that on the equator they would
be of the same length as they are on a meri-

dian, but must gradually decrease from thence
•to 0 at the poles.

h followin table exhibits the length in

g.Mgiuphical miles, of a degree of longitude
mr ev ry degree of latitude.

'
3

Deg
Lat.

Gcograp.
Miles.

Deg
.Lat.

Gcograp.
Miles.

Deg.
I Lat.

Gcograp.
Miles.

0 60/X) 31 51,43 61 £9,09
1 59,99 32 50,88

}

62 28,17
2 59 96 33 50,32 I 68 27,*24

3 59,92 34 49,74
|

64 26,30
4 59,85 25 49,15

j

65 05

6 59,77 36 48,54 66 24,41

6 59,67 37 47,92 67 23,4

1

7 59,56 38 47,28 68 22,48
8 59,42 39 46,63 69 21,50
9 59,26 40 45,96 70 20,52
10 59,09 4 1 45,28 71 1 9,53
11 58,90 42 44,59 72 18,54
12 58,69 43 43,38 73 17,54
13 58,46 44 43,16 74 16,53
14 58,22 45 42,43 75 15,53
15 57,95 46 41 ,68 76 14,52
16 57,67 47 40,92 77 13,50
17 57,38 48 40,15 78 1 2,47
18 57,06 49 39,36 79 1 1 ,45

19 56,73 50 31,57 80 10,42
20 56,38 51 38,76 81 9,38
21 56,02 52 36,94

%
8 - 8,34

22 55,63 53 36,11 83 7,31

23 55,23 r
}
A 35,27 84 6,27

24 54,31 55 34,41 85 5,23
25 54,38 56 • 33,55 86 4,18
26 53,93 57 32,68 87 3,14
27 53,-16 58 31,79 88 2,09
28 52,97 59 30,90 89 1,04

29 52,47 60 30,00 90 0,00

30 51,96

1

To use this table, divide the assumed de-
gree into sixty parts by a diagonal line, tig. 9 :

look for the number of miles answering to the
degree of lat. 49, which is 39, 36, sav 39$,
which take off the scale, fig. 9, at a, and set

off four times from C towards A, and the
same from C towards B. The top meridian
is 56® of lat. opposite which, in t.ie table, is

33, 55, say 33$, which take from the, scale,

fig. 9, at I), and set olf four times from D to-

wards E, and the same from D towards F.
Draw the meridian lines to the -corresponding
divisions at top and bottom, of which 0 0 is

the meridian of London.
Second. When the meridians and paral-

lels are curved lines.

To project a map of Europe by this method.—Draw abase line GH, fig. 10, "in the middle
of which erect the perpendicular JP, and as-

sume any distance for 10° of latitude.

Europe extends from 36° to 72* N. lat.

Let the point .1 be 30°, from which set off

six of the assumed distances to P, which will

be the N. pole.

Number the distances 40, 50, 60, Ac.
On the centre P, describe arcs passing

through the points of division on the line JP,
which will be parallels of latitude.

Divide the space assumed for 10° of lat.

into 60 parts by a diagonal line, lig. 11.

Look into the foregoing table for the num-
ber of miles answering toAo0

, which is 51,96,
say 52, which take from the scale, fig. 11, at

b.

Set this distance off on the arc 30, 30,
from the centre line J P both ways.
Do the same for 40°, 50°, 60°, &c.
Through the corresponding divisions, on

all the arcs, draw curve lines; which will re-

present the meridians.

Number the degrees of lat. and Ion., which
will complete the diagram.
MARANTA, Indian arrow-root, a genus

of the monogynia order, in the monandria

class of plants, and in the natural method
ranking under the eighth order, scitaminese.
The corolla is ringent and quinquetid, with
two segments alternately patent. There arc
live species, all of thehl herbaceous perennial
exotics of the Indies, kept here in hot-houses
for curiosity : they have thick, knotty., creep-
ing loots, crowned with long, broad* arurnli-

naceous leaves, ending in points, and upright
stalks,half a yard high,terminated by bunches
ot monopelalous, ringent, live-parted dow-
ers. The root of the galanga is used by the
Indians to extract the virus communicated by
their poisoned arrows : whence it lias derived
its name of arrow-root. The arundinacea,
or starch plant, rises -to two feet, has broad
pointed leaves, small white flowers, and one
seed. It is cultivated in gardens and in pro-
vision grounds in the West Indies

; and the
starch is obtained from it by the following
process: The roots when a year old are dim
up, well washed in water, and then Ixraten in
large deep wooden mortars to a pulp. This
is thrown into a large tub of clean water,
'l’he whole is then well stirred, and the fibrous
part wrung out by the hands, and thrown
away. The milky liquor being passed through
a hair-sieve, or coarse cloth, is suffered to
settle, and the clear water is drained off. At
the bottom of the vessel is a white mass,
which is again mixed with clean water, and
drained: lastly, the mas* is dried on sheets
in t he sun, and is pure starch.

MARATTIA, a genus of the cryptogamia
hlic.es. The capsules are oval, gaping lonfo-
tudinally at top, with several cells on each
side. 'There are three foreign species.
MARBLE, in natural history, a genus of

fossils, composed chiefly of Time ; bein'*
bright and beautiful stones, moderately harif,
not giving fire with steel, fermenting with,
and soluble in, acid menstrua, and calcining
in a slight lire. The word comes from the
French marbre, and that from the Latin
marmor, of the Greek

, to shine
or glitter. See Lime.

I he colours by which marbles are distin-
guished are almost innumerable; but the
most remarkable are, I. The black marble
of Handers. 2. Plain yellow. 3. Yellow
with some white veins. 4. Yellow with
black dendrites. 5. Yellow with brown fi-

gures resembling ruins. 6. Black and yel-
low. 7. Black and while. 8. Pale yellow,
with spots of a blackish-grey colour. 9. Yel-
low', white, and red. 10. ‘Pale yellow. 11.
Olive-colour, with deeper-coloured cross
lines, and dendrites. 12. Brownish- red. 13.
Mesh coloured and yellow. 14. Gommon
red marble. 15. Crimson, white, and grey.
16. Reddish-brown lumps, on a whitish
ground. 17. Blueish-grey. 18. Snow-
white.

The finest: solid modern marbles are those
of Italy, Blankenburg, France, and Handers.
It lias also been lately discovered that very
fine marble is contained in some of the west-
ern islands of Scotland. Those of Germany
Norway and Sweden, are of an inferior kind’
being mixed with a kind of scaly limestone-
and even several of those above-mentioned
are partly mixed with this substance, though
in an inferior degree. C rousted*, however,
mentions a new' quarry of white marble in
Sweden, which, from the specimens he had
seen, promised to be excellent.

TJie specific gravity of marble is from
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3700 l© 9800 ; that of Carriera, a very line

Indian marble, is 271 7. Black marble owes
its colour to a slight mixture of iron. Mr.
Bayen found some which contained live per
cent, of the metal; notwithstanding which the

[lime prepared from it was white, but in time

lit acquired an ochry, or reddish-yellow co-

lour.

Marble, polishing of, is performed by
first rubbing it well with a freestone, or

i
sand, till the strokes of the axe are worn off,

[then with pumice-stone, and afterwards with
emery.

MARBLING, in general, the painting

any thing with veins and clouds, so as to re-

present those of marble.

Marbling of books or paper is perform-
ed thus: Dissolve four ounces of gum-
jarabic into two quarts of fair water; then
[provide several colours mixed with water in

Spots or shells, and with pencils peculiar to

teach colour, sprinkle them by way of inter-

i mixture upon the gum-water, which must be
put into a trough, or some broad vessel

; then
with a stick curl them, or draw them out in

Istreaks, to as much variety as may be done.
: Having done this, hold your book or books
[close together, and only dip the edges in, on
the top of the water and colours, very lightly

;

which done, take them off, and the plain im-
pression of the colours in mixture will be
upon the leaves ; doing as well the ends as

the front of the book in the like manner.
Marbling books on the covers is performed

by forming clouds with aquafortis, or spirit of

I vitriol mixed with ink, and afterwards glazing

|
the covers.

MARCGRAVIA, a genus of the polyan-
dria monogynia class of plants, the corolla

whereof consists of a single petal, of a coni-

co-oval figure
;

and its fruit is a globose

berry, with a single cell, containing a great

number of very small seeds. There is one

I

species, a shrub of the West Indies.

MARCHANTIA, a genus of the cryypto-

gamia class of plants, the corolla of which is

monopelalous, turbinated, and shorter than
the cup; in the lower cavity of which there

jare contained several naked seeds, of a

roundish but compressed figure. There are

[seven species, five of them British.

MARCIONITES, Christians in the second
I century, thus denominated from their leader

Marcion, who maintained that there were two
principles or gods, a good and a bad one.

MARCOSIANS, a sect of Christians in the

[second century, so called from their leader

Marcus, who represented the supreme God
as consisting not of a trinity, but a quaternity,

Viz. the ineffable, silence, the father, aiid

truth.

MARE. See Equus.
MARGARITER IA ,

a genus of the dice-

cia octandria class and order. The male ca-

lyx is four-toothed; corolla four-petalled.

Female calyx and corolla as above; styles

four or five. There is one species, a native
of Surinam.

MARICA, a genus ofthe trigynia monogy-
nia class and order. The calyx is six-parted

;

stigma petal-form, trifid
; capsule three-cell-

ed, inferior. There is one species, a fleshy

bulb of Guiana.

|

MARBLEA, a genus of the class and order
polyandria monogynia. The calyx is five-

leaved ; corolla tive-petalled
; capsule four-

1 Vol. IL

celled, many-seeded ; stigma simple. There
is one species, a native of the West Indies.

MARK, blights of St., an order of knight-
hood in the republic of Venice, under the
protection of St. Mark the evangelist. The
arms of the order are, gules, a lion winged
or, with this device, “ Pax tibi Marce evan-
gelista.” This order is never conferred but
on those who have done signal service to the
commonwealth.
Mark, or Marc, also denotes a weight

used in several states of Europe, and for se-

veral commodities, especially gold and silver.

In Eranee, the mark is divided into 8 oz. or
64 drachms, or 192 derniers or pennyweights,
or 160 esterlines, or 300 mailles, or 640 fe-

lins, or 4608 grains. In Holland the mark-
weight is also called troy-weight, and is equal
to that of France. When gold and silver are
sokMyy the mark, it is divided into 24 earacts.

Mark is also used among us for a money
of account, and in some other countries for a
coin. The English mark is two-thirds of a
pound sterling, or 13s. Ad. and the Scotch
mark is of equal value in Scotch money of
account. The mark-lubs, or lubeck-mavk,
used at Hamburgh, is also a money of ac-
count, equal to one-third of the rix-dollar, or
to the French livre: each mark is divided
into i6 sols- 1ubs. Mark-lubs is also a Da-
nish coin equal to 16 sols-lubs. Mark is also
a copper and silver coin in Sweden.
MARKET. A market is less than a fair,

and is commonly held once or twice a week.
According to Bracton, one market ought to
be distant from all others at least six miles
and a half and a third of a half: but no
market is to be kept within seven miles of the
city of London ; but all butchers, victuallers,

&c. may hire stalls and standings in the flesh-

markets there, and sell meat and other provi-
sions, four days in a week. Every person
who lias a market is entitled to receive toll

for the things sold in it ; and, by antient cus-
tom, for things standing in the market, though
nothing be sold : but by keeping a market in

any other manner than it is granted, or ex-
torting of tolls or fees where none are due,

|

they may be forfeited.

In London every shop in which goods are
exposed publicly to sale, is market overt for

such things only as the owner professes to
trade in : though if the sale is in a warehouse,

j

and not publicly in the shop, the property is

not altered. But if goods are stolen from
j

one, and sold out of the market overt, the
property is not altered, and the owner may

j

take them wherever he finds them. 5 Rep. 83.
If a man buy his own goods in a market,

'

the contract shall not bind him, unless the ;

property had been previously altered by a
former sale.

MARLE. A mixture of carbonat of lime
and clay, in which the carbonat consi-
derably exceeds the other ingredient, is

called marie. Its structure is earthy.
Opaque, sometimes in powder. Specific
gravity from 1.6 to 2.877. Colour usually
grey, often tinged with other colours. Ef-
fervesces with acids. Some marles crumble
into powder when exposed to the air; others
retain their hardness for many years. Maries
may be divided into two varieties : 1. Those
which contain more silica than alumina. 2.
Those which contain more alumina than sili-

ca. Mr. Kirwan has called the first of these
siliceous, the second argillaceous marks. At-

I

O 1

tention should be paid to this distinction when
marles are used as a manure.
Marle, bituminous, is found in different

parts of Germany. Colour greyish or brown-
ish-black. Found massive. Shistose. Piates
flat or waved. Opaque. Feels soft. Easily
broken. Moderately heavy. Effervesces
with acids. Burns before the blowpipe,
leaving black scons.
MARLINS, in artillery, are tarred white

skaiins, or long wreaths or lines of untwisted
hi mp, dipped in pitch or tar, with which ca-
bles and other ropes are wrapped round, to

prevent their fretting and rubbing in the
blocks or pulleys through which they pass.

The same serves in artillery upon ropes used
for rigging gins, usually put up in small par-
cels called skains.

MARMOTTE. See Mus.
MARQUE. See Letters of Marque..
MARQUETRY, or Inlaid work, is a

curious work composed of several fine hard
pieces of wood, of various colours, fastened
in thin slices on a ground, and sometimes en-
riched with other matters, as silver, brass, tor-

toise-shell, and ivory; with these assistances the
art is now capable of imitating any thing,

whence it is by some called the art of paint-

ing in wood.
The ground on which the pieces are to be

arranged and glued is usually of well-dried
oak or deal ; and is composed of several pieces
giued together, to prevent its warping. The
wood to be used in marquetry is reduced into

leaves of the thickness of a line, or the 1 2th.

part of an inch, and is either of its natural

colour, or stained, Or made black to form the
shades by other methods : this some perform
by putting it in sand heated very hot over the
fire; others by steeping it in lime-water and
sublimate

; and others in oil of sulphur. The
wood being of the proper colours, the con-
tours of the pieces are formed according to

the parts of the design they are to represent

:

this is the most difficult part of marquetry,
and that which requires the most patience and
attention.

The two chief instruments used in this

work are a saw and a wooden vice, which has
one of its chaps fixed, and the other move-
able ; which is open and shut by the foot, by
means of a cord fastened to a treadle.

MARQUIS, a title of honour, next in dig-
nity to that of duke, first given to those who
commanded the marches, that is, the borders
and frontiers of countries. .

Marquises were not known in England
ti 1 the reign of king Richard II. and the year
1337.

MARRIAGE, a contract, both civil ^nd
religious, between a man and a woman.
Taking marriage in the light of a civil con-

tract, the law treats it as it does all other con-
tracts : allowing it to be good and valid in all

cases where the parties, at the time ofmaking
it, were, in the first place, willing to con-
tract

;
secondly, able to contract

; and, last-
ly, actually did contract in the proper forms
and solemnities required by law. 1 Black
433.

By several statutes a penalty of 100/. is

inflicted for marrying any persons without
banns or licence. But by 25 G. II. c. 33, if

any person shall solemnize matrimony with-
out banns or licence obtained from sorne per-
sons having authority to grant the same, or in
any other place than a church or chapel where
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brums have been usually published, unless by

special licence from the archbishop of Can-

terbury. lie shall be guilty of felony, and

transported for 14 years, and the marriage

shall be void.

MARROW. See Anatomy.
MARRUBIUM, iv/iite horehound, a ge-

nus of the gymnospermia order, in the clidy-

namia class of plants, and in the natural me-
thod ranking under the 42d order, verticilla-

t;e.
r

l'he calyx is salver- shaped, rigid, and

ten-striated; the upper lip of the corolla bifid,

linear, and straight. There are 1 1 species,

the most remarkable of which is the vulgare,

a native of Britain, growing naturally in

waste places, and by way-sides near towns and

villages, but not common. It has a strong

and somewhat musky smell, and bitter taste.

It is reputed attenuant and resolvent; an in-

fusion of the leaves in water, sweetened with

honey, is recommended in asthmatic and

phthisical complaints, and most other diseases

of the breast and lungs.

MARS, in astronomy, one of the superior

planets, moving round the sun in an orbit be-

tween those of the earth and Jupiter. See

Astronomy.
MARSHAL, in its primary signification,

means an officer who has the command or

care of horses ;
but it is now applied to offi-

cers who have very different employments,

as earl-marshal, knight-marshal, or marshal

of the king’s house, &c.
Marshal of the king's bench, an officer

who lias the custody of the king’s bench pri-

son in Southwark. This officer is obliged to

give his attendance, and to take into his cus-

tody all persons committed by that court.

Marshal of the exchequer, an officer to

whom that court commits the king’s debtors.

MARSHALLEA, a genus of the class and

order syngenesia polygamia sequalis, little

known.
MARSHALLING a coat, in heraldry,

is the disposal of several coats ot arms belong-

ing to distinct families, in one and the same

escutcheon or shield, together with their or-

naments, parts, and appurtenances.

MARSHALS EA-court, is a court of re-

cord, originally instituted to hear and deter-

mine causes between the servants of tbs

king’s household and others within the verge

of the court, and hasjurisdiction ofthings within

the verge of the court, and of pleas ot trespass,

where either party is of the king’s family
;
and

of all other actions personal, wherein both par-

ties are the king’s servants ;
but the court has

also power to try all personal actions, as debt,

trespass, slander, trover, action on the case,

&c. between party and party, the liberty

whereof extends 12 miles about Whitehall.

The judges of this court are the steward

of the king’s household, and high-marshal for

the time being ;
the steward of the court, or

his deputy, is generally an eminent counsel.

If a cause of importance is brought in this

court, it is generally removed into the court

of king’s bench or common pleas by a ha-

beas corpus cum causa.

MARSILEA, a genus of the cryptogamia

class of plants, without any corolla or cup :

the anthers are four, and placed on an ob-

tusely conic body ;
the fruit is of a roundish

figure, consisting of four cells, in each of

which are contained several roundish seeds.

There are three species.

Uijdcr this genus are comprehended the

salvinia ofMicheli, and pilularia of Dillenius.

MARTIAL law, is the law of war, which

entirely depends on the arbitrary power ol

the prince, or of those to whom lie has de-

legated it. For though the king can make
no laws in time of peace without the consent

of parliament, yet in time of war he uses an

absolute power over the army.

MARTIN. See Hirundo, and Mus-
TEL K.

MARTLETS, in heraldry, little birds re-

presented without feet, and used as a differ-

ence or mark of distinction for younger bro-

thers.

MARTNETS, in a ship, small lines fasten-

ed to the leech of a sail, reeved through a

block on the topmast-head, and coining down

by the mast to the deck. Their use is to

bring the leech of the sail close to the yard

to be furled.

MARTYNIA, a genus of the nngiosper-

mia order, in the didynamia class of plants,

and in the natural method ranking under the

10 th order, personatax The calyx is quin-

queficl ;
the corolla ringent, the capsule lig-

neous, covered with a bark, with a hooked

beak, trilocular, and bivalved. There are 60

species, tender, herbaceous, flowery, plants

of South America.
MARYGOLD. See Calendule ;andfor

Marsh-marygoid, see Caltha.
MASON, a person employed under the

direction of an architect, in the raising of a

stone building. See Architecture.
MASSETER. See Anatomy.
MASSICOT, a name given to the yellow

oxide of lead, as minium is applied to the red

oxide.

MASSONIA, a genus of the class and or-

der hexandria monogynia. The corolla is infe-

rior, with 6-parted border ;
filaments on the

neck of the tube ; capsule 3-winged, 3-celled,

many seeded. There are four species, bulbs

of the Cape.
MAST, in naval architecture, a large tim-

ber in a ship, for sustaining the yards, sails,

&c.
In large vessels there are four masts, viz.

the mainmast, foremast, mizenmast, and bow-

sprit. The mainmast is the principal one,

standing in the middle of the ship: its length,

according to some, should be 2% that of the

midship-beam. Others give the following

rule for finding its length, viz. multiply the

breadth of the ship, in feet, by 24 ; from the

product cut off the last figure towards the

right hand, and the rest wall be the length

required. Thus suppose the length of the

midship-beam was 30 feet ;
then 30 X 24 =

720, from which cutting off the last figure,

there remains 72 feet for the length of the

mainmast. And as for the thickness of the

mainmast, it is usual to allow an inch to every

yard in length. See Ship-building.

MASTER and servant. .In London
and other places the mode of hiring is by what

is commonly called a month’s warning or a

month’s wages : that is, the parties agree to se-

parate on either of them giving to the other a

month’s notice for that purpose
;

or, in lieu

thereof, the party requiring the separation to

pay, or give up, a month’s wages. But if the

hiring of a servant is general, without any

particular time specified, it will be construed

to be a hiring for a year certain ;
and in this

case if the servant departs before the year, he

forfeits all his wages. Noy, Max. 107. And a

where a servant is hired lor one year certain, 1

and so from year to _\ea as long as Loth par- 1

ties shall agree, and the servant enters upon 1

a second year, he must serve out that year, I

and is not merely a servant at will after the 1

first year. If a woman-servant marries she I

must nevertheless serve out her term ; and I

her husband cannot take her out of her mas- I

ter’s service.

If a servant is disabled ii his master’s ser- I

vice by an injury received through another’s I

default, the master may recover damages for I

loss of his service. And also a master may 1

not only maintain an action against any one
j

w ho entices away his servant, but also against
j

the servant; and if without any enticement a

servant leaves his master without just cause,

.an action will lie against another who retains

him w ith a knowledge of such departure.

A master has a just right to expect and ex-

act fidelity and obedience in all his lawful

commands; and to enforce this he may cor-

rect his servant in a reasonable manner, but
this correction must be to enforce the just

and lawful commands of the master. BuL
N. P. 18.

In defence of his-m aster a servant may jus-

tify assaulting another; and though death'

should ensue it is not murder, in case ofj

any unlawful attack upon his master’s person!

or property.

Acts of the servant are, in many instances,!

deemed acts of the master ; for as it is by in-

dulgence of law that he can delegate the

power of acting for him to another, it is just

he should answer for such substitute, and
that his acts being pursuant to the authority

given him, should be deemed the acts of his

master. 4 Bac. Abr. 583. If a servant com-
mits an act of trespass by command or en-

couragement of his master, the master will

be answerable ; but in so doing his servant i:

not excused, as he is bound to obey the mas
ter in such things only as are honest anc

lawful.

If a servant of an innkeeper robs his master’:

guest, the master is bound to make good th<

loss. Also, if a waiter at an inn sells a mat
bad wine, by which his health is impaired, aj

action will go against the master : lor his per

miffing him to sell it to any person is deemei
an implied general command. 1 Black. 43Q
In like manner if a servant is frequently per

miffed to do a thing by the tacit consent o

his master, the master will be liable, as sue:

permission is equivalent to a general com
maud.

If a servant is usually sent upon trust wit

any tradesman, and he takes goods in th

name of his master upon his own account, th

master must pay for them : and so likewis

if he is sent sometimes on trust, and oth(

times w ith money
;
for it is not possible ft

the tradesman to know when he comes by th

order of his master, and when by his own ai

thority, or when with and without money. *-

Str. 506. But if a man usually deals with h

tradesmen himself, or constantly pays thei

ready money, he is not answerable for wh;

his servant may take up in his name
;
for i

this case there is not, as in the other, any in

plied order to trust him. Or if the masti

never had any personal dealings with tl

tradesman, but the contracts have alwal

been between the servant and the tradesma

and the master has regularly given his se
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vant money for payment of every thing had
on his account, the master shall not be char-

ged. Esp. N. P. 1 15. Or if a person forbids

his tradesmen to trust his servant on his ac-

count, and he continues to purchase upon
credit, he is not liable. The act of a ser-

vant, though he has qutted his master’s ser-

vice, has been held to be binding upon the

master, bv reason of the former credit given

him on his master’s account, and it not being

known to the party trusting that he was dis-

charged. 4 Bac. Abr. 586.

The master is also answerable for any in-

jury arising by the fault or neglect of his ser-

vant when executing his master’s business, 6

T. 11. 659 : but if there is no neglect or default

in the servant the master is not liable. Esp.

llep. 533.

If a smith’s servant lames a horse whilst

shoeing him, or the servant of a surgeon

makes a wound worse, in both these cases an

action for damages will lie against the master,

and not against the servant. But the damage
must be done while the servant is actually

employed in his master’s service, otherwise

he is liable to answer for his own misbeha-

viour or neglect.

A master is likewise chargeable if his ser-

vant casts any dirt, See. out of the house into

the common street
; and so for any other nui-

sance occasioned by his servants, to the da-

mage or annoyance of any individual, or the

common nuisance of his majesty’s people.

Lord Raym. 264.

A servant is not answerable to his master

for any loss which may happen without his

wilful neglect; but if be is guilty of fraud or

gross negligence, an action will lie against

him by his master.

A master is not liable in trespass for the

wilful act of his servant; as by driving his

master’s carriage against another, done with-

out the direction or assent of his master, no
person being in the carriage when the act

was done. But he is liable to answer for any
damage arising to another from the negli-

gence or unskilfulness of his servant acting in

his employ. M'Manus v. Crickitt, Mich.
41 G. III.

Master of arts, is the first degree taken

up m foreign universities, and for the most
part in those of Scotland, but the second in

Oxford and Cambridge; candidates not be-

ing admitted to it till they have studied seven
years in the university.

Master in chancery. The masters in

Chancery are assistants to the lord chancellor

and master of the rolls
; of these there are

some ordinary, and others extraordinary : the

masters in ordinary are 12 in number, some
of whom sit in court every day during the

term, and have referred to them interlocutory

orders for staling accounts, and computing
damages and the like ; and they also admi-
nister oaths, take affidavits, and acknow-
ledgments of deeds and recognizances. The
masters-extraordinary are appointed to act

in the country, in the several counties of

England, beyond 10 miles distant from Lon-
don ; by taking affidavits, recognizances, ac-

knowledgments of deeds. See. for the ease of

the suitors of the court.

Master of the faculties, an officer

under the archbishop of Canterbury, wh-o

grants licences and dispensations.

Master of the horse, a great officer

<*f the crown, who orders all matters relating

to the king's stables, races, breed of horses,

and commands the equerries and ali the
other officers and tradesmen employed in the

king’s stables. His coaches, horses, and at-

tendants, are the king’s, and bear the king’s

arms and livery.

Master of the ordnance, a great of-

ficer, who has the chief command of the
king’s ordnance and artillery.

Master of the rolls, is an assistant to

the lord chancellor of England in the high
court of chancery

; and in his absence hears
causes there, and gives orders, liis sa-

lary is 1200/. per annum.

Master of a ship, the same with cap-
tain in a merchantman

;
but in a king’s ship

he is an officer who inspects the provisions

and stores, and acquaints the captain with
what is not good, takes particular cave of the
rigging and of -the ballast, and gives directions

for stowing the hold
;
he navigates the ship

under the directions of his superior officer

;

sees that the log and log-book are duly
kept

;
observes the appearance of coasts

; and
notes down in his journal any new shoals or

rocks under water, with tlieir bearing and
depth of water, &c.

Master at arms, in a king’s ship, an
officer who daily, by turns, as the captain ap-

points, is to exercise the petty officers and
ship’s company

;
to place and relieve senti-

nels ; to see the candles and fire put out ac-
cording to the captain’s orders

; to take care
the small arms are kept in good order, and to

observe the directions of the lieutenant at

arms.

MASK, in field fortification : it sometimes
happens that a ditch or fosse must be dug in

an exposed situation
;
in this case it will be" ab-

solutely necessary for the artificers and work-
men to get under cover by means of mask-
ing themselves in such a manner as to answer
the double purpose of executing their imme-
diate object, and of deceiving the enemy with

respect to the real spot they occupy.

To effect the latter purpose several masks
must be hastily thrown up, whilst the men are

employed behind one ;
by which means the

enemy will either mistake the real point, or
be induced to pour his fire in several direc-

tions, and thus weaken its effect.

A mask is generally six feet high. Bags
made of wad or wool are too expensive on
these occasions

;
nor are gabions, stuffed with

fascines, seven or eight feet high, to be pre-

ferred ; for if the fascines are tied together

they will leave spaces between them in the ga-

bions; and if they are not bound together,

they will be so open at top as to admit shot,

&c.
In order to obviate these inconveniences

the following method has been proposed

:

Place two chandeliers, each seven feet high
and two broad, between the uprights, after

' which fill up the vacant spaces with fascines

nine feet high, upon six inches diameter. One
toise and a half of epaulement will require two
chandeliers and 60 fascines to mask it.

The engineer, or artillery officer, places
himself behind this mask, arid draws his plan.
As you must necessarily have earth, &c. to

complete your work, these articles may be
brought in shovels, sacks, or baskets

; and
if the quarter whence you draw them should
be exposed to the enemy’s fire, cover that

0 2
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line, as well as the line of communication,
between the trenches, or the parallels, with a
mask.

If you cannot procure earth and fascines,

make use of sacks stuffed with wool, &c. and
let their diameters be three feet, and their

length likewise three
; and let the outside be

frequently wetted to prevent them from
catching fire.

MASTOIDES. See Anatomy.
MATCH, a kind of rope slightly twisted,

and prepared to retain fire for the uses of ar-

tillery, mines, fireworks, &c. It is made of
hempen tow, spun on the wheel like cord,
but very slack

;
and is composed cf three

twists, which are afterwards again covered
with tow, so that the twists do not appear :

lastly, it is bo.led in the lees of old wines.
This, when once lighted at the end, burns on
gradually and regularly, without ever going
out, till the whole is consumed: the hardest
and driest match is generally the best.

Match, quick, used in artillery, is made
of three cotton strands drawn into lengths, and
put into a kettle just covered with white-wine
vinegar, and then a quantity of saltpetre and
mealed powder is put into it,and boiled till well
mixed'. Others put only saltpetre into water,
and after that take it out hot, and lay it into
a trough with some mealed powder, moisten-
ed with some spirits of wine, thoroughly
wrought into the cotton by rolling it backwards
and forwards with the hands; and when this

is done they are taken out separately, drawn
through mealed powder, and dried upon a,

line.

MATERIA MED1CA. “ The materia
medica (says Dr. Darwin) includes all those
substances which may contribute to the re-
storation of health.” If, how ever, medicine
be defined the art of 'preventing, as well as

of curing, diseases, the science of which we
are now to treat ought, by consequence, to
comprehend the preservatives of living ex-
istence, as well as the restoratives of healthy
action. Instead, therefore, of restricting

this article to the mere enumeration and dis-
cussion of drugs, we shall, in the first place,
introduce some general remarks on those sub-
stances which are employed as articles of diet
or food.

PART I.

DIETETICS.

Organic life appears to be influenced and
supported by two leading principles: 1st,

fibrous excitation ; and, 2dly, the substitu-

tion of nutritious particles, in place of those
which are constantly dissipated or abraded.
The power by which this last object is effected
has been denominated by the author of Zoo-
nomia, animal appetency. The principal and
prime organs by which it is exerted, or the,

media through which new matter is originally"

communicated, are those which are termed
‘ the digestive and assimilating! it has, how-
ever, recently been conjectured that the or-
gans of digestion are not the sole organs of
nutrition, but that both the external surface
of the body, and likewise the lungs, are me-
dia for the admission into the system of pro-
per nutritive matter. Accordingly we find
the class nutrientia, in the materia medica of
the author just quoted, to comprehend not
merely those substances which are received
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into the stomach as food, hut also the matter
which is taken into the lungs in the act of re-

spiration, as likewise air, water, and other
substances that may be applied naturally or
artificially to the outer skin. To enquire into

the grounds upon which this doctrine is esta-

blished, that the lungs, the stomach, and the

surface of the body, each affords instruments
in common of actual nutrition, does not fall

within the province of the present article.

See Physiology. It will be proper here to

confine ourselves to the general consideration
cl what is usually denominated animal and
vegetable diet.

OF ANIMAL FOOD.

That man is designed by nature for a mix-
ture of animal and vegetable food, is obvious
fr®m the structure of his organs, both of mas-
tication and digestion. That the flesh of ani-

mals contains more nutritive matter, and that

it stimulates the absorbent and secerning ves-

sels more powerfully, than vegetable aliment,
is demonstrated by the superior warmth and
strength which in a state of health we expe-
rience after a meal of flesh than of vegetables:
of the former (animal flesh), that, in general,
which is of the darkest colour, contains more
nutritive matter, and stimulates our vessels

with more energy, than the white kinds : in-

deed the tlesh of those animals which are

carnivorous, or which live entirely on animal
food, seldom enters into the diet of Euro-
pean, or civilized nations. The greater sti-

mulating virtue of this kind of food has been
attributed to the greater quantity which it has
been suppo ed to contain of volatile alkali.

Dr. Darwin, however, properly questions

whether it is not rather the elements only of

this principle that are contained even in the
strongest dark-coloured animal flesh.

Next in strength to the flesh of carnivorous
animals ought to rank that of those animals
when killed after full grow th, the young of

which afford a softer, whiter, more digestible,

but less nutritious, food, such as the sheep,

the bullock, the hog, and likewise several of

the shell-fish, as lobsters, crabs, muscles, &c.
in which class may likewise be enumerated
several fish that are destitute of scales or

shells, as eel, barbolt, tench, smelt, turtle,

turbot. Of the fowl kind the bustard, wood-
pecker, starling, sparrow, goose, duck, and
lapwing, ought to be arranged in this second
class. These, with a due mixture of veget-

able aliment, constitute the best kinds of food

for healthy and athletic individuals, whose di-

gestion is powerful, and who have a firm

fibre.

The flesh of young animals, as of lamb,
veal,and sucking pigs,afford a less stimulating

and nutritious, but more digestible food

:

these meats are consequently most congenial

to persons of less muscular energy, who have
more feeble powers of digestion, and who ac-

custom themselves to but little exercise:

they are adapted to the hypochondriac, and
should be principally used as aliment by indi-

viduals who are disposed to those kind of af-

fections which have received the vulgar and
indiscriminate appellation of scorbutic.

A still milder, but, in the same proportion,

less nutritive food, is furnished by the white

meats, such as the domestic fowl, partridge,

pheasant, and their eggs, with oysters and
young lobsters. These, from their bland

and unacrimonious nature, are generally al-
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lowed to convalescents from acute diseases :

they are peculiarly suitable to very weak sto-

machs, and ought in general to form the first

articles in the diet of females after childbirth

The major part of the river fish which hav<

scales, a^ pike, perch, and gudgeon, are pos-

sessed of very inferior nutritive faculty.

OF MILK AND ITS PRODUCTS.

Milk partakes of the properties of both
animal and vegetable aliment : it may be se-

parated by rest or by agitation into cream,
buttermilk, whey, and curd. The cream is

easier of digestion by the adult stomach, on
account of its containing less of the caseous,

or cheesy part
;

it is likewise on this account
mere nutritive. Butter contains still more
nutriment, and is likewise, if not taken to ex-
cess, exceedingly easy of digestion, and is by
no means calculated to generate unpleasant

humours in the body. If given without any
separation of its principles by artificial prepara-

tion, it might be admitted into the diet of in-

fancy with much greater propriety than other

articles which are employed with less appre-

hension of injury. Buttermilk is agreeable,

bland, and gently nutritive. Whey is the

least nutritious, and most easy of digestion.

It is on this account ordered with the utmost
propriety to those invalids whose constitu-

tions have been rendered too irritable to bear

the stimulus of more solid and nutritive ali-

ment. Cheese is of various kinds, arising

principally from the greater or less quantity

of cream that it contains. Those cheeses

which are broken to pieces in the mouth with

most readiness are, for the most part, most
easy of digestion, and most nutritive. Many
kinds of cheeses are a considerable time in

undergoing chemical change in the stomach;
and on this account, although difficult of di-

f

estion, do not disagree with weak stomachs.

)r. Darwin observes that he has seen toasted

cheese vomited up a whole day after it was
eaten, without having become perceptibly al-

tered, or given any uneasiness to the pa-

tient.

New cow’s-milk is the food of infants, and
is by far the best substitute for the milk of

the mother, if this last be not afforded in suf-

ficient quantity or quality by the parent,

which, however, is seldom the case. The
stomachs of children abound with acidity;

and miik, which is always curdled before it

is assimilated, is consequently digested with

more facility in the earlier than in the more
advanced periods of life. It is on this ac-

count likewise that certain vegetable sub-

stances, which have a great tendency to aci-

dity, are exceedingly injurious to the infantile

stomach. See the article Infancy.

of vegetable food.

The seeds, roots, leaves, and fruits, of

plants, particularly the two former, constitute

a very material part of the food of mankind.
According to the opinion of Dr. Cullen, and
other physiologists, the quantity of actual

nourishment that these contain, is in propor-

tion to the quantity of sugar that they can
be made to produce ; it is imagined that the

mucilage which the farinaceous seeds con-
tain, is changed in the granary to starch

;

and that this starch, in the processes to which
the seeds are afterwards subjected, or by di-

gestion in the stomach, is at length converted

into saccharine principle. See Physiology.

The farinaceous seeds are wheat, barley, oats,

rye, millet, maize er Indian corn, &c. The
roots of this class are the sugar-root, the
common carrot, beet, and polypody. Those
with less of the saccharine principle, and
which afford a tender farina, are the turnip-

rooted cabbage, the parsnip, parsley root, as-

paragus, turnips, potatoes, &c. ; all of which,
if less nutritive, are better suited to weakly
organs of digestion than those in which the

sugar is more abundant.
Other vegetables contain oil, sugar, muci-

lage, or acid, in various proportions, diluted

with much water: these are but slightly nu-
trimental ; and are, for the most part, inju-

rious to delicate stomachs especially, unless

taken with moderation ; these are the apple,

pear, plum, apricot, nectarine, peach, straw-

berry, grape, orange, melon, cucumber,
dried figs, raisins, and a great variety of other
roots, seeds, leaves, and fruits. Of these it

may be observed generally, that those which
are cold, watery, and sweet, are most calcu-

lated to prove indigestible, and consequently
injurious.

DIFFERENT METHODS OF DRESSING
VICTUALS.

Various modes of preparing and dressing

both animal and vegetable articles of food
have been contrived, in order to render them
more palatable, and better adapted to the

stomach. By boiling, animal tlesh is, in some
measure, deprived of its nourishing juice>

which is with more or less facility given out
to, and incorporated with, the broth: this

last then contains the most nutritious part of

the meat; but unless stronger than is ordina-

rily used, it is too diluted to admit of a:i

easy digestion. Broths likewise have a re-

markable tendency to acidity, particularly

when made from the flesh of young animals,

as of lamb and veal
;
and on this account

also are much less congenial to weak sto-

machs than is generally imagined. The va-

k
rious jellies, which contain the gelatinous and
nutritive, to the exclusion of the fibrous part

of animal flesh, are in general much more
suitable to the invalid and the convalescent
than either broths or soups. Perhaps the
most eligible mode of preparing animal food
is by the process called stewing ; for by this

process its nutritious and substantive parts

are concentrated and preserved. It is scarcely
necessary to observe that the gravy of boiled
meat contains its nutritive parts in a state of

concentration ;
it is digested with facility

;;

and gravy is therefore the best mode of giving
animal food to very young infants.

Boasting preserves the nutritive part of
flesh from dissipation in a greater degree
than boiling: and it has been asserted by aiv

observant author (Dr. Willich) that “ one
pound of roast meat is, in real nourishment,
equal to two or three pounds of boiled meat.’*
It ought however to be noticed, that the fat

of meat treated in this way has undergone
some degree of chemical decomposition from
its exposure to heat, and is in consequence
more oppressive to delicate stomachs, and
generally less salutary, than that of boiled,

tlesh. Both baking and frying are upon si-

milar principles improper methods of prepar-
ing animal food. Smoked meats, as prepared
hams, are hard of digestion. They should only

be taken in small quantities, and ratlier as

condiment than food.
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The art of cooker}', as applied to vegetable

substances, is principally useful in destroying
the native acrimony, and rendering the tex-
ture softer of some, and by conceiting the
acerb juices of others into saccharine mat-
ter, T he boiling of cabbage, of asparagus,
&c.. are examples of the one, the baking of
unripe pears is an instance of the other. The
above are all chemical processes

; they are
too familiar to need description.

Another mode by which the nourishment
of mankind is facilitated, is the mechanic ; rt

of grinding farinaceous seeds into powder;
and, in some instances, exposing them after-

wards to a fermenting process, as in the mak-
ing of bread, and then to the action of tire

by baking or boiling. The mill-stones, by
which the process of grinding is effected,

have been quaintly termed the artificial teeth
of society. It has been suggested by Dr.
Darwin, that “ some soft kinds of wood, es-

pecially when they have undergone a kind of
fermentation, and become looser, might, by
being subjected to the action of the mill-

stones, be probably used as food in the times
of famine. Nor is it improbable,” continues
our ingenious speculator, “ that hay which
has been kept in stacks, so as to undergo the
saccharine process, may be so managed by
grinding and by fermentation with yeast,
like bread, as to serve in part for the susten-
ance of mankind in times of great scarcity,

j

Dr. Priestley gave to a cow, for some time, a
strong infusion of hay in large quantities for

j

drink, and found that she produced during
this treatment above double the quantity of
milk. Hence if bread cannot be made from !

ground hay, there is great reason to suspect
that a nutritive beverage may be thus prepar-
ed, either in its saccharine state, or ferment-
ed into a kind of beer. In times of great
scarcity there are other vegetables, which,
though not in common use, would most pro-
bably afford wholesome nourishment, either

by boiling them, or drying and grinding
them, or by both those processes in succes-
sion. Of these perhaps are the tops and
barks of all those vegetables which are armed
with thorns or prickles, as gooseberry-trees,
holly, gorse, and perhaps hawthorn. The in-

ner bark of the elm-tree makes a kind of

gruel ; and the roots of fern, and probably
very many other roots, as of grass and clo-

ver taken up in winter, might yield nourish-
ment, either by boiling or baking, and sepa-
rating the fibres from the pulp by beating
them ; or by getting only the starch from
those which possess an acrid mucilage, as the
white betony. And the alburnum of perhaps
all trees, and especially of those which bleed
in spring, might produce a saccharine and
mucilaginous liquor, by boiling it. in the win-
ter or spring.

”

OF DRINK.
u Water,” says Dr. Darwin, “ must be

considered as a part of our nutriment, be-
cause so much of it enters the composition of
our fluids ; and because vegetables are be-
lieved to draw almost the whole of their nou-
rishment from this source.” It may, how-
ever, be questioned whether pure elementary
water taken into the stomach acts upon the
system as a nutrimental matter in any other
mode than by procuring the solution, and
thus facilitating the assimilation, of solid ali-

ments

I
Water is the natural and proper drink of

man. It is the basis of all other liquids
; and

the larger proportion of water that enters
their composition, the more easily, in a state

of Health, and provided proper food has been
taken, are tne solution and digestion of such
food effected,

'! his fluid, however, is never or seldom
taken in a state of entire purity. Even in

nature’s laboratory it is invariably impreg-
nated with foreign substances

;
and it is this

admixture of extraneous matter which con-
stitutes its varieties. Thus we have snow
water, rain water, spring water, river. water,
and water from lakes, wells, and swamps, each

|

possessing their individual characteristics,

j

Spring water is, in general, most free from
I impurities; it is, however, less suited for
drink than the water of rivers, as it almost

J

constantly contains calcareous, or saline in-

!
gredients. The calcareous earth dissolved

i
in the water of many springs, has been sup-
posed indeed by Dr. Darwin to contribute to
our nourishment in the manner that lime proves
useful in agriculture. This p inciple, how-

j

ever is not perhaps fully established
;
and we

;

believe that too much ’stress has by theorists

j

in general been laid on the specific qualities

,

of water, as modifying both the bodily and

|

intellectual character of individuals and na-

i

lions. The cretinism and fatuity of the Alp-
jine valleys were formerly attributed to the
waters of these countries, but are now more
commonly, and we believe more justly, re-
ferred to constitutional propensity, innutri-
tions food, and a humid unhealthy atmo-
sphere.

That water however possesses great varie-
ties, according to

.
the nature of the soil and

situation of the place in which it is produced
or contained, is undeniable

; and we shall
here extract part of what is observed on these
varieties by an attentive and judicious ob-
server.

" Spring water,” says Dr. Willich,
“

originates partly from that of the sea, which
has been changed into, vapours by subterra-
neous heat, and partly from the atmosphere.
As it is dissolved and purified in a variety of
ways before it becomes visible to us, it is

lighter and purer than other waters.
“ Well water. Wells opened in a sandy

1

soil are the purest. The more frequently a
j

well is used, ..the better; for the longer water
1

stands unmoved, the sooner it turns putrid.
“ River water is more pure and wholesome

if it flows over a sandy and stony soil, than if

it passes over muddy beds, or through towns,
villages, and forests : water is rendered foul
by fish, amphibious animals, and plants.
“ Lake water much resembles river water,

but being less agitated it is more impure.
The water which, in cases of necessity, is

obtained from swamps and ditches, is
’ the

worst of all
; because a great variety of im-

purities are there collected, which, in a stag-
nant and soft soil, readily putrify,.
“ Rain water is also impure, as it contains

many saline and oily particles, soon putrefies,
and principally consists of the joint exhalations
of animals, vegetables, and minerals, of an
immense number and variety of small insects
and their eggs, seeds of plants, and the like.

Rain water is particularly impure in places
filled with many noxious vapours; such as
marshy countries, and large manufacturing
towns, where the fumes of metallic and other

IOC)

subsfances are mixed with rain. In high and
elevated situations, at a distance from impure
exhalation^, it no strong winds blow, and af-

ter a gentle shower, rain water is then purest.

In summer, however, on account of the co-

pious exhalations, rain water is most objec-

tionable.

“ Snow water possesses the same proper-

ties as rain water, but is purer ; both are

soft, that is, without so many mineral and
earthy particles as spring, well, and river wai-

ters. Hail water, being produced in the

higher regions ot the atmosphere, is still pu-
rer from its cong, lations. Lastly, dew, as it

arises from the evaporation of various bodies

of the vegetable and animal kingdoms, is

more or less impure, according to the dif-

ferent regions and seasons.”

On the different kinds and qualities of fer-

mented and spirituous liquors, it does not fait

within the compass of the present article to

treat. They all consist of water as their base
or vehicle, of more or less alcohol or ardent
spirit according to their different degrees of
strength, of sugar, and of the particular in-

gredient- by which their nature is determined
such as the grape in wine, the apple and pear
in cyder and perry, the malt and hop in beer,'

&x. &c. (See the respective articles in their

alphabetical order.) It is only necessary here
to observe, that, with few exceptions, fer-

mented liquors, when immoderately taken,,

are more detrimental than elementary fluids,

,

in proportion to the quantity that they con-
tain of alcohol, or ardent spirit.

With respect to the China tea and the cof-
fee-berry, which have lately come into such
general use in this country, we believe them
to be much less injurious to the animal eco-
nomy than some theorists have been disposed
to conject ure. In excess, however, and when
indulged in as substitutes for, and, as isrsome-
times the case, almost to the exclusion of,

nourishing diet, they are highly deleterious,,

as they tend to the induction of a morbidly
irritable condition of the nervous system. It

I

deserves to be remarked, that these stimuli-

;

do not, like alcohol, produce those formidable,
! and often irremediable, disorders, affections
' of the liver, dropsy, and apoplexy.

An enumeration of spices (which, like spi-
rituous liquors, are used as articles of diet
with too great freedom) will be found under
the head Aromatics, in a'subsequent section
of this article.

PART II..

MF.DICJNALS,.

We now proceed to the second division of
our subject, or to the consideration of the
materia medica in its more ordinary and li-

mited signification.

Various divisions and . modes of classifica-

tion of those articles which are used in medi-
cine, have been proposed and I adopted by
different authors. Some systematic writers
arrange the articles of the materia medica
according to their alphabetical order: others
have taken for the basis of their arrangement
the more sensible properties of drugs, as de-
tected by the taste

;
thus reducing medicines

to the different heads of bitterness, sweetness,,
astringency, acidity, See.: while some have
been regulated in their classification of medi-
cinal articles, by their characters as objects
ifi natural history. « As, however, the study
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of the materia niedica is merely the study of

the medicinal properties of certain substances,
it is evident that the method of arranging

* them as they agree in producing effects on
the living system is the one best calculated

to fulfil all its objects.” Murray.
Among the different plans of arrangement

which have been framed on this principle,

that adopted by Mr. Murray, in his late work
on the materia niedica, appears liable to the

fewest objections. It is founded on the princi-

ple of Dr. Brown, “ that medicines operate
by stimulating the living fibre, or exciting it

into motion.” See the article Brunonian
System. This proposition, however, was
received and applied by its author in too un-
limited a sense. In the first place, stimula-
tion differs not merely in degree, but also in

kind; or, in other words, one given medi-
cine cannot by any regulation of its quantity

be made to produce the same effects which
result from the agency of another

;
some

are more diffusible and transient, others more
slow and permanent in their action ; some af-

fect the universal system in almost an equal
degree, while the operation of others is more
especially, and in some instances almost ex-

clusively, directed to a certain part. They
have all likewise properties peculiar to them-
selves.

But besides this general and very important
modification of the Brunonian materia niedica,

it is necessary further to take into view, that

medicines sometimes appear to display their

agency even on the living body almost en-

tirely upon chemical or mechanical princi-

ples : these last modes of operation, although

less common and extensive than were suppos-

ed in the antient systems of medicine, must
still be admitted as interfering with the univer-

sality, and opposing the unqualified assump-
tion, of Dr. Brown, to which we have just al-

luded.

Guided by these views, Mr. Murray has

adopted the general division of medicines un-

der the four heads of universal stimulants,

local stimulants, chemical remedies, and me-
chanical remedies, which are subdivided in

the following manner

:

TABLE OF CLASSIFICATION.

A. General stimulants.

a. Diffusible,
j Antispasmodics.

b. Permanent.

B. Local stimulants. Emetics.
Cathartics.

Emmenagogues.
Diuretics.

Diaphoretics.

Expectorants.

Sialagogues.

Errhmes.
Epispastics.

C. Chemical remedies. Refrigerants.

Antacids.

Lithontriptics.

Escharoties.

D. Mechanical remedies. Anthelmintics.

Demulcents.
Diluents.

Emollients.

The objections which still lie against this,

which we have chosen as the most perspicuous

and comprehensive arrangement ofmedicines,

will be urged, as we proceed to make some
observations on their subdivisions, in the or-

der of the above table.

The following, then, may be regarded, with

some few exceptions, as an abridgment, or

condensation, of the materia medica depart-

ment of Mr. Murray’s treatise. The names
of the articles are adopted from the last edi-

tion, recently published, of the Parmaco-
pceia coilegii regii Medicorum Edinburgensis.

In this edition the simples are principally in-

dicated by the Linnxan names. We have
added, however, the more customary titles, in

order to obviate confusion.

OF NARCOTICS.

Medicines of this class had, previous to the

time cf Dr. Brown, been almost universally

regarded as sedative, or depressing, even in

their primary operation. By a bold, and,

in some measure, legitimate generalization,

our author proved that this kind or agency
is, in the greater number of cases, merely
of a secondary nature; and that the symp-
toms of depressed, or, more properly speak-

ing, exhausted power, resulting from their

administration, are consequent upon the

faculty they possess of exciting, in a prompt
and very extraordinary manner, the actions of

thesystem. Thus opium, which is one of the

most powerful of the narcotics, Dr. Brown
maintained A in the first instance, invariably

stimulant; and the same virtue he attributes

to the whole range of narcotic, or, as they

were formerly characterized, sedative pow-
ers.

Although this conclusion is deduced
from principles in the main correct, and in

its application has been of abundant service

in developing tiie laws of organic exist-

ence, it cannot, as we have above remark-

ed, be admitted as universal, as the fact must
be obvious to all who are not biassed by sy-

stem, that “ the sedative effects of narcotics

are often disproportioned to their previous

exciting operation, allowing even in such

cases for its rapidity and little permanence.”
Murray. This fact then, in some measure,

interferes with the correctness of our author’s

(Mr. Murray’s) classification.

Narcotics are employed medicinally with dif-

ferent and opposite intentions. As stimulants

they are given in various disorders of debi-

lity; in intermittent and continued fever, in

gout, hysteria, epilepsy, dropsy, &c. As seda-

tives they are administered to allay pain and

irritation, and are consequently largely admi-

nistered in spasmodic and painful affections.

Alcohol, ardent spirit ;
spirit of wine. For

the origin and preparation of this consult the

article Alcohol. The stimulant effect of

alcohol is generally known to be very pow-
erful and diffusible ; its exciting power is

perhaps, in proportion to its sedative quality,

greater than any of the other narcotics. Mo-
derate excitement, with proportionate subse-

quent languor, results from a moderate dose

of spirits. In larger quantities it occasions

intoxication, delirium, stupor, coma, death.

Alcohol is Used externally as a stimulant

in muscular pains : it has lately been disco-

vered to be an useful application in the cure

of burns. Internally it is seldom employed in

medicine without dilution ; and then is rather

administered as an auxiliary, or solvent of

other ingredients.

Ether. Ethers bear some resemblance in

their medicinal powers to alcohol : they are

more diffusible, and less permanent in their

operation. They are employed principally in

asthma, hysteria, and other spasmodic affec-

tions. Their dose is from half a drachm to

one or two drachms. Externally applied, sul-

phuric ether lias been Sound to relieve spas-

modic contraction of the muscles, and is often

useful when applied to the temples in head-

ache.

Camphora, laurus camp bora (Lip.) : ha-

bitat, Japan, India. Camphor is a proxi-

mate principle of vegetables ; it is principally

obtained from the laurus camphora of Japan.

In a moderate dose camphor is stimulant

;

in a larger quantity it invariably diminishes

the force of the circulation, and induces

sleep.

Camphor has been used as a stimulant in

typhus, cynanche maligna, and other affec-

tions attended with debility and irritation
;
as

a sedative in pneuomonia, rheumatism, &c.
In mania it has been given as an anodyne. As
an antispasmodic it is employed in asthma,

St. Vitus’s dance, and epilepsy. Its dose is

from live to twenty grains. Externally, in

combination with oil or liquid opium, eam-

j

phor has been advantageously used in rheu-

i matism, bruises, and oilier inflammatory af-

fections.

Papaver somniferum, poppy. Europe,

Asia. The concrete juice ot the capsule of

this plant is opium, which is chiefly imported

from Egypt, Turkey, and the East Indies.

The effects of opium, as above stated, are

stimulating: it often occasions, when given

in somewhat large doses, intoxication, and
even actual delirium. If a larger dose be
given, the symptoms of diminished action ap-

pear without any previous excitement, and
are succeeded by delirium, stupor, stertorous

breathing, convulsions, and death.

Where opium is given as a stimulus it
'

ought to be administered in small and fre-

quently repeated doses. Where the intention

is to mitigate pain or irritation, it ought, on
the contrary, to be given in a large dose, and
at distant intervals. It is of importance to

observe, that where evacuations have been
previously procured, or when a state of dia-

phoresis is present, opium is much more ge-

nial and salutary than while the skin is dry, or

the bowels torpid.

In continued, as well as intermittent, fe-

vers, opium is given as a stimulus. Tn the

profiuvia? of Dr Cullen, opium is employed
to diminish the discharge. In gout it is highly

serviceable. In convulsive and spasmodic
affections it is often administered to a very
great extent, as in the tetanus of warm cli-

mates. In lues venerea it is thought to acce-

lerate the action of mercury. It is often given

to promote suppuration, and is extremely ef-

ficacious in arresting gangrene. In the torm
of enema opium is often administered in vio-

lent affections of the bowels.

Its usual dose is one grain to an adult.

Hyoscyamus nigtr, indigenous, herba, se-

men, black henbane. This plant, in its ac-

tion on the system, bears a considerable re-

semblance to opium
;
for which it is often

employed as a substitute, where the lattet,

from idiosyncracy,occasions unpleasant symp-
toms. It is free from the constipating effects

of opium.

Atrapa belladonna, indigenous, deadly



nightshade. Both the leaves and berries of

tins plant, and also its root, are narcotic. It

is seldom used in medicine.

Aconitmn nupellus, aconite, monk’s-hood,
herba. Europe, America.

Aconite has been employed in obstinate

chronic rheumatism, in schimis, & c. Its

dose is from one to two grains of the powder-
ed leaves; of the inspissated juice half a

grain.

Conium maculatum, cicuta, hemlock, fo-

lia, semen, indigenous. This is a powerful
narcotic. Like the aconite, it lias been used
in schirrous and scrophulous affections,as well

as in rheumatisms. Dose two or three grains

of the powdered leaves
;
one or two of the

inspissated juice.

Digitalis purpurea, foxglove, folia, in-

digenous. Of all the narcotics, digitalis

most speedily and certainly diminishes the

actions of the system, especially of the arte-

ries. It acts at the same time as a stimulant

on the absorbent system
; hence its abuiv

dant utility in dropsy. Lately it has been
extensively employed in phthisis, and in the

early stages of this disorder with remarkable
success. Dose one grain of the powdered
leaves, and ten drops of the tincture of the

Edinburgh pharmacopoeia, gradually in-

_ creased.

Nicotiana tabacum, tobacco, folia. Ame-
rica. This is a powerful narcotic. Its ex-
treme activity prevents it from being much
used in medicine.
' Lactuca verosa, strong-scented lettuce,

folia, indigenous.

From live to ten grains of the inspissated

juice, gradually increased, have been given
as a narcotic, diuretic, and antispasmodic.

Datura stramonium

,

thorn-apple, herba,
indigenous.

r

l his has been used in mania, epilepsy, and
convulsive diseases. Dose from one to three

grains of the inspissated juice.

Arnica Montana, leopard’s-bane, flores,

radix. Germany.
The flowers have been used in the dose of

five grains in palsy, convulsions, &e. Its

root lias been employed as a substitute for

Peruvian bark.

Rhododendrum chrysanthupi, yellow-flow-

ered rhodadendron, folia, Siberia,.

This has been given in chronic rheuma-
tism and gout.

Rhus toxicondsndron, poison-oak, folia.

N. America. The dried leaves have been
used in palsy. Dose half a grain twice or
thrice a day.

Strychnos mix vomica, vomica nut. East
Indies. It has been employed in mania, hys-
teria, &c. Dose five grains twice a day.

Primus lauro-cerasus, cherry-tree laurel,

folia, Europe.
This has scarcely been employed in medi-

cine.

OF ANTISPASMODICS.
Antispasmodics form a kind of intermedi-

ate class between narcotics and tomes.
Spasm sometimes, arises from local irritation

in states of general irritability, and is some-
times occasioned by pure, debility. Both
narcotics therefore and tonics are used as an-
tispasmodics; but there are certain substances
which in some measure appear to possess a
specific antispasmodic power

;
these we are

now to enumerate.

MATERIA MEDICA.

Moschus , musk, mosclius moschiferus.
South of Asia. Musk is a peculiar sub-
stance found, in a small sac, situated in the
umbilicus in the male of the above animal.
Its antispasmodic powers are considerable.
Dose from six to twenty grains in the form
ot bolus: it is useful in much smaller quan-
tities in tiie convulsions of infants from den-
tition.

Castor, urn, castor, castor fiber. This is n
deposition collected in cells near the extre-
mity of the rectum in the beaver. It is

much used in hysteria. Dose from ten to
twenty grains.

Oleum animate cmpi/reumaticum, empv-
reumatic animal oil. This is nearly ciis-'

carded from practice.

Petroleum, a bitumen of a red colour.
I his was formerly, but is not now, much
employed.
Ammonia. 1 his, when employed alone

as an antispasmodic, is given in the form of
carbonate.

Ferula assufoctidu, assafoetida, Persia.
I his is a concrete juice, obtained by incision

from the roots of certain plants. Its dose, as
an antispasmodic, is from fiveto tw enty grains.

Sagapemim, gummi-resina, Persia; vir-

tues the same as assafuetida, but inferior in

power.

Bubon galbarmm, gummi-resina, Africa.
Dose ten grains.

Paleriana, officinalis, wild valerian: ra-

dix, indigenous. T his is one of the princi-

pal antispasmodics. Dose from one scruple
to one drachm, three or four times a day.

Crocus salivas, saffron, indigenous. This
substance is composed of the stigmata which
crown the pistil of the flower, u has scarce-
ly any virtue.

Mclaleucha leucadendron, cajeput oil, In-
dia. This is scarcely in use, except as a lo-

cal application in tooth-ache.

OF TONICS.
1 his term ought not perhaps to be retained.

1 he agency of tonics is not that of increasing
tension or tone, but they are permanent sti-

mulants to the living fibre. Tonics, then,
are properly regarded as slow and durable,
in opposition to the more diffusible and tran-
sient stimuli. They are chosen from the mi-
neral and vegetable kingdom

; the former
are less speedy and sensible in their action
than the latter.

From the mineral Kingdom.
Hydrargjjrus, argentum vivum, mercury.

Ferrum, iron. ZAncum, zinc. Cuprum,
copper. Arsenicum, arsenic. For the va-
rious preparations and medicinal virtues of
the above important minerals, consult the
articles Pharmacy and Medicine.

Barytes, terra ponderosa, heavy earth.
This has only been used in medicine combin-
ed with muriatic acid. Dr. Crawford intro-

duced the saturated solution into practice as
a remedy for scrophula. Dose from five to
twenty or more drops.

Calx, lime. This earth exists in nature as
a carbonate : like barytes, it has been used as

a tonic in combination with muriatic acid.

Acidum nitricum, nitric acid. This add
has been used as a tonic to support the sys-

tem under a mercurial course. It has like-

wise been tried, but not with decided and in-

variable success, as a specific in the cuie of
lues venerea.

- Oxymurias potassce, oxymuriate of pot-
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lash. This may be classed as a remedy with
the former article. Its dose is, ten grains in-

creased to twenty or twenty-five.'

Tonicsfrom ike vegetable Kingdom.
The tonic faculty in vegetables is intimate-

ly united w ith certain sensible qualities, with
bitterness, astringency, and aroma. The
aromatic principle is more active, but less

permanent in its stimulating operation. The
purest bitters independantly possess a tonic

power. Astringency, when it exists exclu-
sively, or as the most predominant principle

in vegetables, constitutes a distinct class; the
remaining tonics may be arranged according
as bitterness or aroma is predominant.

Cinchona officinuiis, cortex Peruvianas,

Peruvian bark, Peru. Three kinds of this

bark are in use, the pale, red, and yellow.
'1 he last is now principally employed, as it

gives out more bitterness and astringency to

water, alcohol, and other media. Peruvian
bark was first employed in intermittent fe-

ver. In this disease it is given in the dose
of a scruple or half a drachm every third

hour, during the interval of the paroxysm.
In continued fever it is principally employed
during the latter stages, when debility is

urgent. In rheumatism, erysipelas, gan-
grene, lneinorrhage, and almost all. asthenic

disorders, it lias been administered as a tonic.

Cinchona Caribcea, Caribeean bark, Ca-
ribee islands. Angusturci, Spanish West In-

dies. These barks have* both been used as

substitutes for the Peruvian.
Aristolochia serpentaria, Virginian snake-

root. This is a stimulating aromatic tonic.

It is generally given in the form of tincture.

Dorstenia contrayerva

,

contrayerva, Pe-
ru, West Indies. This is scarcely possessed
of any virtue.

Croton eleuthcria, cascarilla cortex, N.
America. This is another substitute for Pe-
ruvian bark. Dose a scruple or half a
drachm.

Colombo, radix, Ceylon, a very useful to-

nic bitter. Dose half a drachm.
Quassia excelsa, lignum. West Indies,

This is likew>> ayi^excellent tonic. Dose, in

substance, from v,cn to thirty grains.

Quassia simarouba, simarouba, cortex.
South America. This has been extolled as a
remedy in dysentery, and chronic diarrhoea.
Dose a scruple.

Svdetenia febrifuga, Swietenia, cortex.
East Indies. Swietenia maJuigani, maho-
gany. Two other proposed substitutes for
the Peruvian bark.

Gcntiana lutea, gentian, Switzerland, Ger-
many.

r

l his is a common and useful reme-
dy in dyspepsia; its virtues are extracted
both by water and spirit. Dose in substance
half a drachm.

Anthernis nobilis, chamomile, flores, in-
digenous

; a powerful and well-known bitter.

N. 8. The following plants are now not used
in medicine: artemisia absinthium, worm-
wood; ckironia centaurum, centaurv; mar-
rubium vulgare, horehound

; nienyunthes
irifolialu, trefoil; centaura benedieta, bless--
ed thistle.

aromatics.
Citrus aurantium,. orange, cortex fiavus.

I he rind of the orange is principally employ- -

edas an addition to combinations* of bitters
used in dyspepsia. It is given in the form of
tincture, conserve, and syrup.

Citrus medico

,

lemon, . cortex fructus,

.
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Asia; similar in flavour and virtue, but ra-

ther less bitter than the orange.

Lauras cinnamomum, cinnamon, cortex,

Ceylon. This is the most grateful of the

aromatics.

Lauras cassia, cassia, cortex, E. Indies.

This nearly resembles the cinnamon in ap-

pearance, taste, and virtue. Jt is therefore

used with the same intention as this last. Its

flavour, however, is less grateful.

Canella alba, cortex, West Indies. This
is a moderately strong aromatic.: it is not
much used except in combination with other
substances in the form of tincture.

Acorns calamus, sweet-scented flag, radix,

indigenous. This is scarcely at all employ-
ed m medicine.

Ammonium zingiber., ginger, radix, East
Indies. The do^e of ginger Is about ten

grains.

Kcempferia rotunda, zedoarla, radix, East
Indies. This is seldom employed in medi-
cine.

Suntalum album, yellow sanders, lignum,

E. Indies. This wood is now nearly banished
from practice.

Pterocarpus santaliitus, santalum rubrum,
flfed sanders, lignum, India. This, although
slightly aromatic, is at present merely used in

pharmacy as a colouring ingredient.

Mpristica moschata, India, Under the

officinal name myristica, both nutmeg and
mace are included: the former is the seed, or

kernel of the fruit; the latter its capsule.

Nutmeg is given as an aromatic in doses of

from live to fifteen grains. In larger doses it

is narcotic. Mace is employed for the same
purposes as nutmeg.

Carophjl us aroniaticus, clove, flores, In-

dia. Cloves are the unexpanded flowers of

the plant. Dose from five to ten grains.

Capsicum annuum, capsicum, Guinea pep-
per, fructus, E. and \V. Indies. This fruit is

a very powerful stimulant. It is not in much
use as a medicine. Dose from five to ten

grains.

Piper nigrum, black pepper, fruit, India.

Black pepper is the unripe fruit of the plant.

White pepper is the ripe berry of the same
vegetable, freed from its outer covering. It

is milder than the black. Dose ten or fifteen

grains.

Piper longum, long pepper. This is the

berry of the plant, gathered before it is fully

.

ripened. It is similar to the black pepper in

its qualities.

Piper Cubeba, cnbebs, the dried fruit of

the tree. It has similar virtues to the other

peppers.

Myrtus pimento, Jamaica pepper, baccae,

W. Indies. This is usually called pimento;

it is used in medicine principally on account

©fits flavour.

Amomum repens, lesser cardamom, se-

men. Cardamoms form an ingredient in

many of the bitter tinctures.

Carum carui, caraway, semen, indigenous.

These are in common use, in culinary as well

3S medicinal preparations.

Coriandum sativum, coriander, semen,

South of Europe. These are used with the

same intention as caraway.

Pimpin'.3Ha anisum, .mise, semen Egypt.

Anise is used chiefly in the flatulence of

.children. The four following seeds have si-

milar virtues to the anise and caraway : Ane-

t/tlmmfcenicuiu/n, sweet fennel, semen, indige-
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nous. Anethum graveolens, dill, semen,
Spain and Portugal. Cumimum cynimum,
cumin, semen. South of Europe.

Angelica archangelica, garden angelica,
semen, folia, radix. North ot Europe.
Mentha piperita, peppermint, herba, in-

digenous, Mentha viridis, spear mint, her-
ba, indigenous. Mentha pulegium

,
penny-

royal, herba, indigenous. Of these three
mints the first is the most pungent and car-
minative.

Hyssopus officinalis, hyssop, herba, Asia,
South and East of Europe. This plant
is nearly similar in virtues to the mints just
enumerated.

OF ASTRINGENTS.
Astringents are those substances that re-

strain morbid evacuations. Their mode of
operation has been erroneously supposed si-

milar to that by which dead animal matter is

constringed and condensed. Increased eva-
cuations do not depend merely upon mecha-
nical laxity of the solids; the process, there-
fore, by which they are arrested, cannot en-
tirely be ascribed to chemical principles

;
al-

though in some cases medicines which are
employed to arrest profuse discharges, con-
fessedly possess a power of constringing dead
animal fibre. This faculty in vegetables is

denominated astringency, and results from
the union of gallic acid and tanning principle

combined; the former, when separated, is

distinguished by its property of striking a
deep-black colour with the salts of iron ; the
other by its great attraction to animal gelatin.

Vegetable astringents then may be consider-

ed as moderate permanent stimuli, modified
in their action, even on living matter, by the
principle above alluded to. Inordinate eva-
cuations are, however, often restrained by
mineral as well as vegetable substances, and
in this case the former deserve to be ar-

ranged in the class of astringents, according
to the definition above given of these powers.
Dr. Darwin refers astringency to the pro-

motion of absorption. Many agents, how-
ever, which have the greatest efficacy in ex-
citing the absorbent vessels, are not capable
of stopping hemorrhages, or other morbid
discharges.

Vegetable Astringents.
Quercus robur, oak, cortex, indigenous.

This has been employed in luemorrlKige, di-

arrhoea, and intermittent fever. Its close in

powder is from fifteen to -thirty grains.

Suercus cerris, galls, south of Europe.
These are tubercles found on the branch of
the tree which produces them. They are

employed in medicine for the same purposes,
and are used under the same forms, as oak-
bark.

Torment iV.a erecta, tormentil, radix, in-

digenous. This has been used in diarrhoea in

decoction. Its dose, in substance, is from
half a drachm to a drachm.
Polygonum bistorta, bistort, radix, indige-

nous. This is a strong astringent. Dose a
scruple to a drachm.

Anchusatinctoria, alkanet, radix, South erf'

Europe. This is at present merely employ-
ed as a colouring matter.

Hcematoxylon Campechianum, logwood.
It is used as an astringent under the form of
decoction, or watery extract.

Rosa gallica, red rose. South of Europe.
The principle use of this astringent is in the

form of gargle.

Arbutus uva uysi, bear’s whovtl e-berry,
iqlia Europe, America. This has been prin-
cipally given in disorders ot the urinary or-
gans. Recently it has been proposed in
phthisis pulmonaiis.
Mimosa catechu, catechu, or Japan earth,

h ast. Indies. 1 his is a powerful and useful
astringent in diarrhoea. Its dose is from fif-
teen to thirty grains. Kino is employed with
the same intention as catechu. Its' dose is
from twenty to thirty grains.

Pterocarpus draco, dragon’s blood, resina,
South America. This is scarcely employedm medicine.

Lacca, lac, ficus indica, resina. East In-
dies. Lac is very little employed as a me-
dicinal.

Pistacea lentiscus, mastiche, resina, South
of Europe. I his is likewise discarded from
practice.

Mineral Astringents.
I he chief of these are the mineral acids,

especially the sulphuric, and the compounds
this acid affords with metals and earths.

Acid-urn sulphuricum, vitriolic acid. This
is used in haemoptysis, menorrhagia, diabetes,
hectic, &c. It is given in general in the form
ot diluted acid. Dose from ten to thirty
drops.

J

Argilla, argil, argillaceous earth with oxyd
of iron, forming the boles of which the chief
is the armeniau bole, were formerly employ-
ed in, but are now rejected from, practice as
nearly inert.

.

Supersulphas argilla; et potassce, alum,
is given in haemorrhage, and serous evacu-
ations. Its dose is from five to fifteen grains.

Calx, lime
; calx viva, quicklime. Lime

has been employed as an astringent in the
form ot lime-water; it is now not much
used.

Carbonas calcis, carbonate of lime. The
cai bonates of lime are chalk (creta alba),
crab s-claws (chelae eancrorum), oyster-shells
(testae astreormn)

; they are rather antacids
than strictly astringents.

Plumbum, lead. This, in the form of
oxyd, or salts, is evidently and powerfully
astringent. Its preparations that a e em-
ployed are the white oxyd (cerusa, white
lead), and the acetate (acetis plumbi, sugar
of lead).

Zineum, zinc. The sulphate of zinc (sul-
phas zinci), and the acetate (acetis zinci), are
both powerful astringents. The former is in
principal use. It is given sometimes in dy-
sentery, in the dose of two or three grains
twice a day. In injections and collyria, it is

employed in the proportion of two or three
grains to an ounce of Water.

Ferrum, iron. The sulphate is the most
astringent preparation of iron: it is, how-
ever, ottener used as a tonic than astringent.
Cuprum, copper. The saline preparations

ot this metal are considerably astringent.
The sulphas cupri is the most powerful. It
has been employed externally as a styptic.
The acetite of copper (verdigris) is used as
a collyrmm from its astringent styptic pro-
perty,

OF EMETICS.
Emetics are very properly defined by Mr.

Murray, “ Substances capable of exciting
vomiting, independant of any effect arising
from the mere quantity of matter introduced
into the stomach, or of any nauseous taste or

6



flavour.” The phenomenon of vomiting, as

to its remote cause, is of difficult explana-

tion. It cannot be owing simply to debili-

tated, and consequently inverted action of the

stomach from previous excitement, as a

greater quantity of stimulus may be thrown

into this organ without being succeeded by

an inversion of its peristaltic motion. Dr.

Darwin attributes the effect to a suspension

of the exciting power of pleasurable sensa-

tion, in consequence of which the fibres of

the stomach are arrested for a time, and

at length, from the undue accumulation ot

irritability, their action becomes inverted.

The sensation of nausea does not, however,

invariably precede the act of vomiting ;
and

even allowing this feeling to be a necessary

prelude, the cause of the sensation itself is

left unexplained by the sensorial theory of

Dr. Darwin.

The utility of emetics under some circum-

stances of the system is very extensive.

Their salutary effects are not solely referable

to the discharge which they occasion; but

they also produce other changes on the living

body, both general and partial, which will be

noticed in the article Medicine.

Emetics are derived from the vegetable

and mineral kingdoms.

Emeticsfrom the vegetable Kingdom.
Ipecacuanha, ipecacuan, radix, South

America.
This root is the one in most general use

as an emetic: it is both mild and certain in

its operation. It is given in a dose from fif-

teen to thirty grains. Ipecacuan is employ-

ed in conjunction with opium, as a diapho-

retic. In this case its dose is from three or

four to ten grains.

Scilia maritima ,
squill, radix, South of

Europe. This bulbous 'root of a plant grow-

ing on the sandy shores of Spain and Italy, is

not at present in much use as an emetic : it is

principally employed as an expectorant and

diuretic.

Sinapis alba, mustard, semen, indige-

nous. This perhaps might have been classed

among the aromatics. When employed as

an emetic, its administration lias been prin-

cipally confined to paralytic affections. It is

given* in the doss of a tea-spoonful mixed

with water.

Asarum Europcvum, asarabacca, folia, in-

digenous. The introduction of ipecacuan

into practice, has almost superseded the use

of this powerful drug. Dose twenty grains

of the dried leaves ;
of the dried root ten

grains.

Nicotiana tahacum, tobacco.

This is a violent emetic, as well as nar-

cotic. It is scarce ever employed in prac-

| lice.

From the mineral Kingdom.
Antimonium ,

stibium, antimony.

Thau antimony, scarcely any mineral is in

more general use: it is, however, seldom

vised but in a state of combination with oxy-

gen or acid. Its preparations, doses, and

virtues, will he treated of under the articles

Pharmacy and Medicine.
Sulphas zinci, sulphate of zinc.

This salt is sudden in its operation: it is in

principal use in cases of poisons having been

received into the stomach. Its dose is from

ten grains to a scruple.

Sulphas cupri, sulphate of copper.

Yol. II.
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Neither this nor the acetite of copper is

in much use; they are violent in their opera-

tion, and in no respect preferable to milder

emetics.

OF CATHARTICS.
A discharge of the intestinal contents ap-

pears to be occasioned by medicines upon a

twofold principle. Cathartics either imme-
diately excite the fibres of the intestines, thus

accelerating their peristaltic motion, and con-

sequent fecal evacuations, or they produce this

effect more immediately by stimulating the

exhalant and secerning vessels ;
whose fluids

(the bile, pancreatic juice, and intestinal

mucus) act as solvents' to, and promote the

discharge of, the feces. These latter are

milder in their operation than the former:

they are classed by Darwin among the se-

cernentia. There are, however, many drugs

which act at the same time in each of tiie

above modes.

Cathartics, still more than emetics, are ex-

tensively employed in medicine, as capable

of operating important changes throughout

the system. Their use lias recently been

brought more systematically into notice.

Upon the grounds just stated, cathartics

may with some propriety be divided into

purgative and laxative.

Purgatives.

Cassia senna, senna, folia, Egypt, Arabia.

This is frequently employed: it is given in

the form of infusion. Dose a drachm or

more.
Rheum palmatinn, rhubarb, radix, Tartary.

The best rhubarb is imported from Tur-

key. The China rhubarb has less of the

aromatic flavour. British rhubarb is much
inferior to either. The dose of rhubarb, as a

cathartic, is from fifteen grains to two scru-

ples. It is given with advantage in diarrhoea

and dysentery, as it contains an astringent

principle. In small doses it is stomachic and

tonic.

Convolvulusjalapn, jalap, radix, Mexico.

This is often administered both alone and

more especially with calomel (submurias hy-

drargyri). Its dose is from fifteen grains to

two scruples.

Helleborus niger, black hellebore, radix,

Austria, Italy.

This, in a dose from ten to twenty grains,

is a violent cathartic. It is seldom employ-

ed in modern practice. Dr. Mead attri-

buted a powerful emmenagogue property to

to it, which however has scarcely been re-

alized by others. The undent physicians

gave it freely in maniacal disorders.

Bryonia. alba, bryony, radix, indigenous.

This root is not much used. Dose from

twenty to thirty grains. It is slightly diu-

retic.

Cucumis colocynthis, colocyntb, fructus

pulpa, Syria.

A drastic purgative in a dose from three to

six grains. It is seldom given by itself. It

lias been chiefly had recourse to in obstinate

constipation.

Momordica elaterimn, wild cucumber,

fructus, south of Europe.

This is the most violent of all purgatives.

Its dose is half a grain to two grains.

Rhai/inus eathartieus, buckthorn, bacca-

rum succus ,
indigenous. This is seldom

used.

Aloe poj'oUala, socalriuc, Barbadoes,

?
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or hepatic and cabbalinc aloes
;
succus spis-

satu3, Africa, Asia, America.
The socotrine aloes is the purest.

r

I he

Barbadoes and hepatic rank next. T he cab-

baline is the most impure, and is the weakest.

Dose from fifteen grains to a scruple. Its.

action is principally upon the larger intestines,

and on account of the vicinity to, and sym-
pathy of these with, the uterus, it is often

useful in amenorrhoea.

Convolvulus scatnmonia, scammony, gum-
mi-resina, Syria.

This is a very drastic cathartic. Dose
from five to ten grains.

Gambogia gutta, gamboge, gummi-resina,

East Indies.

Another violent cathartic. Dose from
one to four or five grains. In conjunction

with the last and following article gamboge is

often administered in dropsy.

Submurias hydrargyri

,

mild muriate of

mercury, calomel.

Dose* from five lo eight or ten grains.

LAXATIVES.
Manna, manna, fraxinus ornus, succus

concretus, South of Europe.
This is a mild and pleasant laxative. It is

frequently given to children in conjunction

with senna. Dose to an adult from one to

two ounces.

Cassia fistula, purging cassia, or cassia in

the pod; pulpa fructus, Egypt, East and
West Indies.

Dose from four to six drachms.

Tumurindus Indica, tamarind, fructus con-

ditus, E. and W. Indies, America, Arabia.

'The tamarinds of the shops, is the pulp of

the tree mixed with seeds and small fibres,

with a quantity of coarse sugar.

It may be taken to the extent of two
ounces, or more.

Ricinus communis, palma Christi, oleum,
semen, W. Indies,

The oil from the nuts of palma Christi

is the castor oil of the shops. This is a mild

and very useful purgative.

Sulphur, a simple inflammable substance,

and magnesia, either pure or carbonated, are

ail the laxatives that are afforded by the mi-

neral kingdom. The operation of either is

exceedingly mild.

For the different neutral salts that are em-
ployed as purgatives in medicine, sec Phar-
macy.
The purgatives that are administered Only

in the form of enema, are the

Marias soda, common salt. An ounce
of this dissolved in a pint of tepid water with

an ounce of expressed oil, forms the common
domestic enema.

Tercbinthina veneta, turpentine, pinus

larix, gummi-resina. This is sometimes em-
ployed as an enema triturated with the yolk
of an egg. Dr. Cullen recommends this as a

very certain cathartic. It is indicated in ob-

stinate costiveness.

Nicotiana. The introduction per-ano of

tobacco smoke has sometimes been effectual

in procuring alvine evacuation, after other
cathartics have failed. The infusion of from
one to two drachms in a pint of water is a
more convenient mode of administering this

medicine. Much caution is requisite in

either case to obviate its injurious effects.

OF EMMENAGOGUES.
These are medicines which promote the

menstrual discharge. Obstruction or reten-
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tion of the men es, unless consequent upon
defective conformation, or uterine impregna-

tion, is usually owing to weakness or want ol

due excitation in the vessels of the uterus.

This debility is best overcome by ge-

neral stimulating and tonic agents, which

thus acting, become- ernrnen igogues, ;
some-

times, however, it is necessary more imme-
diately and Uirect'v to excite the parts in the

ticindv of the uterus, by such purgatives

whose action is principally directed to the in-

terior portion of the intestinal canal. In this

case these cathartics prove emmenagogues,
but not, as was formerly conjectured, by vir-

tue of any specific power.

Emmenagoguesfrom the class of tonics.

Ferrum, the carbonate of iron, rubigo

ferri praeparata; is given in a dose of ten or

fifteen grains in amenorrhcea
;
the sulphate of

iron in three or four grains. This last is the

ferrum vitriolatum of the London pharma-
copoeia.

Hydrargrjrus

,

the mild muriate of mer-
cury, as already noticed.

Cinchona, Th s is frequently given in

amenorrhcea, in conjunction with some of the

preparations of iron.

From the class of antispasmodics

.

Castoreum. This is a medicine of very

trifling efficacy when used as an emineua-
gogue. Dose from ten to twenty grains. 1

Ferula assafeetida, and the other foetid
|

gums, (galbanum, sagapenum, and ammoni-
acum) ar.e employed sometimes as emmena-
gogues. Dose from ten grains to fifteen.

From the class of cathartics.

Aloes. This substance is generally con-

nected with others when given to promote
|

the menses, as in the pilula aloes cum
myrrha, &c.

Flelleborus niger. This is not at present

in much repute. Dose of the extract from
three to ten grains.

Sinapis alba, semen, mustard-seed in the

dose of about half an ounce is sometimes
taken as an emmenagogue.

Rosmarinus officinalis, rosemary, sum-
mitales fiorentis. This is now nearly banish-

ed from practice.

Rubia tinctorum, madder, radix, south of

Europe. Dose from a scruple to half a

drachm. Its virtues are not much confided

in by modern physicians.

Rutea gravcolens, ruta, rue, herba, south

of Europe. The herb in the form of infu-

sion, and likewise its essential oil, are the

preparations of rue that are given. It is per-

haps of inferior efficacy.

Junipcrus sabina, savin, folia, south of

Europe. Savin is not much used internally,

although supposed by some to be a powerful

emmenagogue.

OF DIURETICS.
Diuretics are those medicines which aug-

ment the urinary discharge. This effect is

either produced by a direct stimulus commu-
nicated to the kidneys, by a sympathetic

excitement of these organs from a previous

action excited in the stomach, or, lastly, by

the promotion of absorption, by which more
than their usual quantity is directed to the

secretory vessels of the urine. The saline

diaphoretics seem principally to exert their

agency in the first of these ways. Squill

and others appear to produce a primary ac-

tion of the stomach, and digitalis from its

extraordinary power over the absorbent sys-

tem is an example of the last-mentioned

mode of procuring diuresis.

Saline diuretics.

Supertartris potasses, cream of tartar,

Dose four or six drachms twice a day in a

considerable quantity of water. This has

been much employed in dropsy-.

Nitras potasses, nitre. Dose from five to

twenty grains. Nitre was formerly much
used in gonorrhoea, in order to abate the

ardor urinae.

Marias ammonia’, crude sal ammoniac.
This is not much employed. Dose from
eight grains to a scruple.

Acetis potass ce, sal diureticus. This has

now likewise fallen into disuse.

Potassa, kali. The dose of carbonated
kali is from twenty to thirty grains.

Vegetable diuretics.

Scilla marillma. Dose as a diuretic from
one to three or four grains.

Digitalis purpurea. Dose from one grain

to two or more, of the powdered leaves

:

from ten to thirty drops of the saturated

tincture. The dose requires to be regulated

and encreased with much caution.

Nicotiana tabacum. An ounce of the

dried leaves infused in a pint of water, has

been given as a diuretic in the dose of from
sixty to a hundred drops.

Solarium dulcamara, woody nightshade,

bitter, sweet, indigenous. This is scarcely

ever prescribed.

Lactuca verosa. Dose from ten grains to

three drachms. It is not much used.

Colchium autumnale, meadow saffron, in-

digenous. This lias not been in much use

in this country. It was first prescribed in

dropsy by Storck of Vienna.
Gratiola officinalis, hedge hyssop, south

' of Europe. The leaves of this plant have
. likewise been given in dropsy, but they have

|

not come into general use.

Spartium scoparium, broom, summitales,

!

indigenous.

I

The broom tops infused in water have
proved advantageous in dropsy.

Junipcrus communis, juniper, bacot in-

digenous. Juniper berries given in infusion

have a pretty considerable diuretic power.

Copaifcra officinalis, cqpaiva balsam,
South America. Dose from twenty to thir-

ty drops twice a day. It is principally em-
ployed in gleet.

Firms larix, Venice turpentine, balsainum.
Dose from five to twelve drops of the essen-

tial oil. This has likewise been given in

gleet, and in ischias.

Pistachia terebinthinus, Cyprus turpen-
tine. This is more fragrant than the balsam
from the pinus ; as is likewise Strasburgh
turpentine, the produce of the pinus picea.

The common turpentine (pinus sylvestris

balsam) is on the other hand the most offen-

sive.

Diureticsfrom the animal Kingdom.
Meloe vesicatorius, cantharides, Spanish

fly. This is an insect collected from the
leaves of plants growing in the South of

Europe. It lias principally been given in-

ternally for gleet and retention of urine.

Dose one grain gradually increased.

OF DIAPHORETICS.
If the natural and constant exhalation

from the skin be condensed on the surface

from its augmented discharge, it constitutes

sweat. This effect when produced only to

a certain extent, is called diaphoresis. Dia-
phoretic and sudorific powers differ then
only in degree. Diaphoretics are classed by
Darwin under the head of secernentia. They
necessarily operate by directly or indirectly

exciting the cutaneous exhalants. The sa-

line and cooling diaphoretics appear to act

in the latter, the heating medicinals which
are given to procure sweat in the former
manner. Diaphoretics with respect to their

iniluence on the system, are often abundant-
ly powerful anti salutary.

Ammonia. All saline preparations are-

more or less diaphoretic under proper regu-
lation. The animoni cal salts have been
imagined to be so in a greater degree than,

others. See Pharmacy.
Plydrargyrus. The mild muriate (calo-

mel) in conjunction with opium in very
small doses, is sometimes usefully employed
as a diaphoretic.

Antimonium. All the preparations of an,-

timony may be made to prove sudorific.

Ipecacuanha. In a dose of two or three

grains with or without an opiate.

Opium. This when employed as a dia-

phoretic is generally combined with one or
other of the three former medicines.

Camphor likewise must be united with
mercury, antimony, or opium, when it is in-

tended as a diaphoretic.

Guaiacum officinale, guaiac lignum, et

gummi-resina. South America, and the West
Indies. Guaiac wood is given in the form
of decoction, a quart of which is given in

the course o. the day. The gam-resin is

commonly administered in spirit ot ammonia,
from which it derives a considerable part ®f
its virtues. Dose from one drachm , to two
ot the tincture.

Daphne mezereUm n zereon, cortex ra~

dicis indigenq rs. This is a. stimulating dia-

phoretic: it is generally given in lues venerea,

wit\ sarsaparilla and guaiac, forming the Lis-

bon diet-drink.

Srniiax sarsaparilla, radix. South Ameri-
ca. This has scarcely any power exclusive-

ly employed.
Lauras sassafras,. sassafras, lignum, Ame-

rica. This is slightly stimulant and diapho-
retic. It is probably less efficacious than has .

generally been imagined.

Cachlearia armoracia,. horse-radish, radix,

indigenous. This is a stimulant capable of

promoting perspiration. About a drachm
of the root cut in small pieces and swallowed
whole, has been recommended in paralysis,

rheumatism, asthma, and dropsy.

Salvia officinalis, sage, folia, south of

Europe. Its aqueous infusion drunk warm
is slightly stimulaiff and diaphoretic.

EXPECTORANTS
Are those medicines which facilitate the

rejection of mucus or other fluids from the

lungs. This object is accomplished by in-

creasing pulmonary exhalation where de-
ficient, or diminishing it wffien too copious.

In the one instance expectorants are secer-

nent, in the other absorbent powers : their

operation, like that of emetics, is in both
cases either direct or indirect.

Antimonium. The most common prepa-
ration of antimony for an expectorant is the

emetic tartar of the shops. This is given in



pneumonia, catarrh, hooping cough, and
asthma, in the dose of one eighth of a grain.

Ipecacuanha. It is given with the same
intention in a dose of two or three grains.

Digitalis, in the dose of half a grain, has
been used as an expectorant, as likewise

Nicotiana, In the dose of one, two, or
three grains.

Scilla. This is one of the most effectual

of the expectorantia. Dose one grain of the
dried root.

Allium sativum, garlic, radix, south of

? Europe. Garlic is given in humoral asth-

ma, dropsy, &c. in the dose of half a drachm
or two scruples.

Poli/gala senega, seneka, radix, North

j

America. Dose from ten grains to a scruple.

|

It is chiefly employed in the secondary stage

|
of pneumonia.
Ammoniacum, ammoniac. East Indies,

gummi-resina. Dose from ten to thirty-

grains. This is frequently used as an ex-
pectorant.

Assafcetida. Dose from ten to twenty

j

grains.

Myrrlia, myrrh, gummi-resina, Abyssinia
and Arabia. Duse from ten to twenty
grains.

N. B. The plants producing the above two
gum-resins are unknown.

Styrax benzoin, benzoin or Benjamin, bal-

samum, East Indies. Dose ten or fifteen

grains. It is perhaps possessed ot little

power.
Styrax officinale, storax, bals. south of

Europe, Asia. Storax is like benzoin in its

virtues.

Toluifera balsamum, balsam of tolu, South
America. The powers of this balsam are
very inconsiderable.

Myroxolon peruiferum, Peruvian balsam,
South America. Dose in asthma, leucorrhcea,

&c, from five to fifteen grains.-

Amyris gileadensis, balm of Gilead,
Arabia. The qualities of this nearly resemble
the balsam of tolu.

OF SIALAGOGUES.

These are substances which increase the
secretion of saliva. This is in general effect-

ed by mastication of acrid substances, but in

some few instances is occasioned by medi-
cines taken into the stomach. Mercury,
perhaps, is the only medicine which uniform-

I
' ly displays a sialagogue power.

Hydrargyrus. All the preparations of
mercury have more or less influence over
the salivary glands.

Anthemis pyretrum, pellitory of Spain, ra-

dix, south of Europe. This is sometimes
chewed in order to relieve the tooth-ache.

Arum maculatum, wake-Robin, radix,

indigenous. T his resembles pellitory, and
may be employed with the- same intention.

Ginger, mezereum, amLtobacco especially,

I
are sometimes used as sialagogues.

ERRH1NES

Are medicines which occasion a more
than ordinary secretion from the mucous
membrane of the nostrils. They all operate
by direct application.

Iris flonntina, Florentine orris, radix,

south of Europe. This is a mild sternutatory

and forms one of the ingredients of some ce-

phalic snuffs.

JEsculus hippocastinurn, horse chesnut.
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semen. This acts as a moderate sternuta-

tory.

Origanum rnajoruna, sweet marjorum,
herba, south of Europe. This has a slight

errhine power.
Lavandula, spica, lavender, spies floren-

tes, south of Europe. The dried leaves in

powder.
Nicotiana, tobacco. The powder of the

dried leaves is the basis of snuffs.

Asarum Europceum, asarabaca, folia, in-

digenous. The leaves of this plant in pow-
der form the basis of officinal sternutatory
powders.

Feratrum album, white hellebore, radix,

south of Europe. This is a very violent

errhine.

Euphorbia officinalis, gummi-resina, Afri-

ca. This is the most powerful of all the
errhines. It is seldom or never employed.

Subsulphas hydrargyri. This prepara-
tion of mercury has been recommended to

be snuffed up the nostrils in some kinds of
chronic ophthalmia.

EPISPASTICS AMD RUBEFAC IANTS.
Epispastics are those substances which ap-

plied to the skin produce either serous or
purulent discharge through the medium of
inflammation. Rubefaciants occasion in-

flammation, but not so violent as to be fol-

lowed by such discharges.

Meloe vesicatorius, cantharis, Spanish fly.

This is the principal substance employed for

blistering. After a blister has been raised
the discharge is often converted from serum
into pus by the continued application of any
stimulating acrid ointment. This practice
is often pursued in asthma, paralysis, &c.

Cantharides in the form of tincture may
be employed simply as a rubefaciant.

Ammonia with oil, forms a liniment for

this purpose.

Finns a/bus, Burgundy pitch, resina. This
is used in the form of plaster, in chronic af-

fections of the lungs and chest.

Sinapis, mustard. The flour of mustard-
seed mixed with crumbs of bread, and made
into a paste with vinegar, forms a sinapism, a

powerful rubefaciant. It is applied to the
soles of the feet in cases of pressing debility,

as in the last stages of typhoid fever, and in

comatose affections.

Allium, garlick. The bruised root of this

plant is used for similar purposes with the
mustard sinapism.

OF REFRIGERANTS.
Mr. Murray considers those medicines

which directly lower the temperature of the

body, to be principally chemical in their

operation. They are acids, or substances

containing a superabundant proportion of

oxygen, which being received into the sto-

mach, occasions a less demand for this prin-

ciple (oxygen) by the lungs, and conse-
quently a less generation or evolution of

heat. This doctrine, however, does not ap-

pear satisfactory. Hee Physiology, Sec-

tions Digestion and Respiration ;
and Me-

dicine, Section Fever, &c.
Of refrigerants, the vegetable acids are the

most efficacious.

Citrus aurantium, orange, succus fruc-

tus. The acidity of China orange is con-
nected with sweetness, of the orange from
Seville with bitterness. The former is used as

a refrigerant in fever.

Citrus malica, lemon, succus fructus.
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The juice. of thelemon is composed of citric

acid, and saccharine and mucilaginous mat-
ter. It is the most powerful and agreeable

of the refrigerants. With carbonate of pot-

ass, (kali prep.) it forms the saline draught,

the virtues of which are perhaps owing to

the carbonic acid that k evolved by the mix-
ture of the acid and alkali.

Tamarindus indica. Tamarind is a very
pleasant refrigerant : a solution of it in wa-
ter constitutes a pleasant beverage in fever.

Acidum acetosum, vinegar. The use of
this in medicine is principally as a substitute

for the lemon-juice.

Supertartris potasses, cream of tartar,

Nitras potassce. This is given as a refrige-

rant, in a dose of from five grains to a scruple.

ANTACIDS.
These perhaps are more strictly chemical

in their primary operation than the last class

of medicines. They immediately neutralise

the prevailing morbid acidity of the sto-

mach.

Alkalies. Pure potass in solution is em-
ployed to correct acidity, in doses of fifteen

drops in water. The carbonates of potass
and soda are, however, in more general use
for this purpose.

Aqua ammonia; is given likewise with this

intent. Dose from twenty to forty drops.
Aqua calcis. Lime-water is also used to

correct acidity
; six or eight ounces being

taken occasionally.

Carbonas calcis. Of this there are two
varieties, creta alba, (prepared chalk) and
cliche cancrorum (crab’s claws). These, es-
pecially the former, are principally used ia
the diarrhoea of infants.

Magnesia (carbonas magnesia;). Ths
in some cases preferable to chalk as an auf
acid, as the neutral compound formed by
its union with the acid of the stomach proves
slightly purgative.

OF LITH ON TRIPTICS,
Medicines supposed to have a power of dis-

solving stone in the bladder. Calculus is

principally formed by a peculiar acid, called
the lithic, or uric, with which alkalies unite
out of the body, and thus become solvents of
the stone. These medicines, however, can-
not in any way be conveyed to the urinary
organs in sufficient quantity to effect this
purpose, without material injury to the parts
and the general system. It has indeed been
ascertained, from experiment, that by the
exhibition of alkaline substances, for a length
of time, the constitutional disposition to se-
crete fresh calculus is in a great measure ob-
viated. These substances then are rather
preventives than curatives of calculary
disorders. That they do not, when taken
into the stomach, operate as solvents, is suf-
ficiently evident, from the circumstance of
their being more useful when administered
saturated with carbonic acid; for these alka-
line carbonates do not exert any action on
the urinary calculi out of the body, as the
lithic acid of the concretion is not of sufficient
attractive power to disengage the carbonic
acid from its union with the salt. The only
power then that is possessed by the medicines
termed lithontriptics, is that of neutralizing
acidity in the first passages, and (bus prevent-
ing the deposition of lithic acid in the urinary
organs.

Potassa, potass. The dose of the solution
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of pure potass is 15 or 20 drops gradually In-

creased. The form in which it is generally

employed as a litliontriptic, is in the supersa-

turated solution. Dose, one or two pounds
daily.

Soda. This is likewise used in the form of

saturated solution, under the name of soda

water. Dose, one or two pounds.

Sapo a'bus. Soap is a combination of ex-

pressed oil with potass or soda. Dose, one

or two ounces in the course of the day.

Calx. Lime-water is sometimes employed
as a litliontriptic.

ESC H AROTICS

Are substances which destroy the texture

of both living and dead animal matter. They
arc employed to consume excrescences, or

to open ulcer. Their action on the living

system is principally, but not entirely, che-

mical.

The mineral acids have been employed as

escharotics, but are not convenient, in con-

sequence of their fluidity.

Pdtassa, in its solid state, is a powerful

escharotic: mixed with lime it is somewhat
milder.

Nitras ccrgenti. Lunar caustic. This is in

common use.

Murias antimonii. A powerful caustic, but

inconvenient from its being in a fluid form.

Sulphas cupri is often employed.
Acstis cupri. (Verdigris.) This is milder

than the sulphate.

Marias hjdrargyri. Principally used in

venereal ulcers.

Subniiras hydrargyri. Employed with the

same intention as the muriate.

Oxydiun arscnici alhi. A solution of white

arsenic is sometimes made use of as an ex-

ternal application to cancer.

Juniperus sabuia. Savine is principally

applied in the form of ointment to obstinate

ulcers. It is used in powder to consume
warts.

ANTHELMINTICS

Are those medicines employed to expel

worrris from the intestinal canal. Their ope-

ration is supposed to be mechanical ; it may
how ver be questioned, whether this class

should not be a subdivision of the local sti-

mulants, as the greater number of them seem
to discharge worms by a stimulant rather than

by a mechanically destructive power.

DoUchos prurieus, cowhage, East and
West Indies. This substance is the down
growing on the pods of the plant. The ac-

tion of this medicine may perhaps be princi-

pally mechanical.

Ferrum, iron. The filings and rust.

Stannum, tin. This is used in the form of

powder. Tin may perhaps operate by a me-
chanical power. Dose, one or two drachms.

Qlca Europaui, olive oil, oleum expression,

South of Europe. Dose half a pound.

Artemisia santonica, worm seed, Persia.

Dose half a drachm.
Spigelia marilandica, Indian pink, radix,

North America. Dose half a drachm.
Polypodium fiiix , , male fern, radix,

indigenous. Dose tv :o or three drachms.
Tanacetum vulgare, tansy, folia et flares,

indigenous. Dose from a scruple to a

drachm.
Geofula inermis, cabbage bark-tree, cor-

tex, Jamaica. Do;e thirty grains.

}
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Gambogia. Dose from five to twenty

grains.

Sitbmurias hydrargyri. Calomel is per-

haps the most efficacious of all the anthel-

mintics. Dose ten or twelve grains to an

adult:

DEMULCENTS

Are substances employed in medicine to

shield from acrimony; they can only act on

the parts to which they are directly applied.

From some circumstances, however, attend-

ing their internal administration, it is suppos-

ed that they are capable of bemg absorbed

and again separated by particular secretory

organs. This supposition does not appear to

be entirely satisfactory.

Mimosa nilotica, gum arabic, Africa. This

is used to allay the irritation of the fauces in

catarrh. It is likewise given in tenesmus,

strangury, &c.
Astragalus tragacdntha, tragacanlh, South

of Europe, Asia. This has virtues Similar to

gum arabic. It is more viscid.

Linum usitatissimum, flax, semen, indi-

genous. This is sometimes used in gonorrhoea,

and catarrh.

Althaea officinalis, marsh mallow, radix,

indigenous.

Malxa sylvcstris, common mallow, folia,

indigenous.

Glycyrrhiza glabra , liquorice, radix. South

of Europe. These three last are all pleasant

demulcents.

Cycas cireinalis, sago, East Indies. This

is a feecula from tire pith of the plant ; it is

often given in dysentery, &c. as demulcent

and at the same time nutritive.

Orchis mascula, Salop, indigenous. Similar

in virtue to sago.

Marantu aruncNvacea, South America.

Arrow-root is demulcent, and slightly nutri-

tive.

Tn/ticum hybcrnum, wheat, amylum.
Starch is useful as an enema with opium in

dysentery, &c.
Cornu certi rasura, hartshorn shavings.

Ictb/ocolla, isinglass is obtained from the

skin of the fish. Isinglass is a demulcent in

frequent use.

Olea oliviv. The expressed oil principally

used as a demulcent is obtained from the fruit

of the olive.

Amygdalus communis, almond oil. 01. ex-

press. South of Europe.

Stevum cdi. Spermaceti is obtained from
the head of a certain species of whale. Like
the almond oil, it is given as a demulcent in

catarrh, &c.
Cera, wax. This is collected from the an-

thers of vegetables by bees, This is princi-

pally employed in the composition of oint-

ments and plasters.

Of diluents and emollients the two re-

maining classes scarcely any thing remains to

be said. Water, strictly speaking, is the only

diluent, and emollients are chiefly formed of

heat combined with moisture, as in fomenta-

tions and cataplasms, or of unctuous sub-

stances, as lard (axungia porcina) and the va-

rieties of expressed oils.

MATHEMATICAL INSTRUMENTS.
See Instruments.
MATHEMATICS, from origi-

nally signified any discipline or learning
;
but

at present denotes that science which teaches

or contemplates whatever is capable of being
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numbered or measured, in so far as compu-
table or measurable, and accordingly is sub-

divided into arithmetic, which has number
for its object, and geometry, which treats of

magnitude. See Arithmetic, and Geome-
try.
Mathematics are commonly distinguished

into pure and speculative, which consider

quantity abstractedly ; and mixed, which
treat of magnitude as subsisting in material

bodies, and consequently are interwoven
every where with physical considerations.

Mixed mathematics are very comprehen-
sive

;
since to them may be referred astrono-

my, optics, geography, hydrography, hydro-
statics, mechanics, fortification, navigation,

&c. See Astronomy, Optics, &c.
Pure mathematics have one peculiar ad-

vantage, that they occasion no disputes among
wrangling disputants, as in other branches of"

knowledge; and the reason is, because the
definitions of the terms are premised, and
every body that reads a proposition has the
same idea of evefy part of it. Hence it is

easy to put an end to all mathematical con-
troversies, by shewing either that our adver-
sary has not' stuck to his definitions* or has
not laid down true premises ; or else that he
has drawn false conclusions from true princi-

ples; and in case we are able to do nei-

ther of these, we must acknowledge the truth

of what lie lias proved.

It is true, that in mixed mathematics, where
we reason mathematically upon physical sub-
jects, we cannot give such just definitions as

the geometricians; we must therefore rest

content with descriptions, and they will be of

the same use as definitions, provided we are

consistent with ourselves, and always mean
the same thing by those terms we have once
explained.

MATH IOLA, a genus of the pentandria

monogynia * class and order. The calyx is

entire; corolla tubular, superior, undivided,

drupe with a globular nucleus. There is one
species, American.
MATRICARIA, feverfew, a genus of the

polygamia superflua order, in the syngenesiu

class of plants, and in the natural method
ranking under the 49th order, composite.
'Phe receptacle is naked ;

there is no pappus;
the calyx hemispherical and imbricated, with

the marginal leaflets solid, and something
sharp. There are eight species, but the only
remarkable one is the parthenium or common
feverfew, of which there are varieties with

double flowers, with semi-double flowers, with
double fist ular flowers, with a fistular disk and
plain radius, with short-rayed flowers, with

rayless flowers, with rayless sulphur-coloured

heads, and with finely curled leaves. All

these varieties flower abundantly in June,
each flower being composed of numerous
hermaphrodite and female florets; the former
compose the disk, the latter the radius or

border, and which, in the double and fistulous

kinds, are very ornamental in gardens, but
of a disagreeable odour; and are all succeed-
ed by plenty of seed in autumn. This plant

has received a most extraordinary character

in hysteric and other affections of the nerves,

as well as for being a carminative or warm sti-

mulating bitter. Dr. Lewis, however, thinks

it inferior to camomile; with which he says it

agrees in all its sensible qualities, only being
somewhat weaker.

MATRICE, or Matrix, in dyeing, is ap-
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plied to the five simple colours, whence all

the rest are derived or composed. These
are, the black, white, blue, red, and yellow,
or root-colour. See 1)y.£;ng.
Matrice, or matrices, used by the letter-

founders. See Type.
MA 1 RICES. See Coining.
MATRIX, or Mother Earth, the stone

in which metallic ores are found enveloped.
MATROSSES, are soldiers in the train of

artillery, who are next to the gunners, and
assist them in loading, firing, and springing
the great guns.. They carry firelocks, and
inarch along with the store-waggons both as
a guard, and to give their assistance in case
a-waggon should breakdown.
MATT, in a ship, rope-yarn, junk, &c.

beaten flat and interwoven
; used in order to

preserve the yards from galling or rubbing in
hoisting or lowering them.
MA PI ER. r

l he word matter (materia,
which some lexicographers have derived from
mater, a mother) denotes, in its primitive
sense, that unexplained something from
which all those things which are objects of
our senses are formed.

i he term body is sometimes confounded
with that of matter

;
but they are essentially

different. Body is of Saxon origin. It is

explained by the Latin words statura, pectus,
truneus; and signified the person or form of
a man, or other creature ;• whence it is plain
that it ought to be confined to express a sub-
stance possessing form or figure.

Substance, both in its etymology and ap-
plication, approaches nearer to the meaning
of the former of these terms. It is well known
to be compounded from the Latin preposi-
tion sub (under) and the verb stare (to
stand). It consequently implies that which
supports or stands under the different forms
and appearances which are presented to our
senses. It is still, however, used in a distinct
and more limited sense than matter. It is

generally indeed used with the article, to sig-

nify a distinct or definite portion of matter
;

whereas matter in the abstract implies a more
confused and general idea tef solidity and ex-
tension, with little or no regard to figure,

proportion, or quantity.

That the whole matter of which this uni-
verse of things is composed, is essentially the
same, and that the apparent differences

which subsist in different -bodies depend alto-

gether on the particular distribution or dispo-
sition of the component particles, is an opi-
nion which has been entertained by some
philosophers of the highest reputation. The
wonderful apparent transmutations which
take place in the different processes and ope-
rations of nature do, it must be confessed, at

first sight countenance this hypothesis. A
plant will vegetate, and become a solid sub-
stance, in the purest water. The generation
of stones in the earth, the various phenomena
of petrifactions, and a multitude of other
facts, contribute greatly, on a lair considera-
tion, to diminish the absurdity of the alche-
mists (who seem chiefly to have rested on this

hypothesis, viz. that all matter was intrinsi-

cally the same) and their hopes of converting
the basest materials by the efforts of art into
the most splendid and valuable of substances.

Ak. Boyle distilled the same water about
two hundred times, and at the end of each
distillation found a fresh deposit of earth.
Margratf repeated the experiment with still
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greater caution. By means of two glass

globes, which communicated with each other,

he preserved the water while in the state ol

vapour from all contact with the air-; and on
repeated distillation, a quantity of earth ot

the calcareous kind was deposited at the con-

clusion of each process.

The extreme rarity and minuteness of the

particles into which different substances may
be resolved, imparts a still greater degree of

probability to this hypothesis; and in general

the more any body can be divided, the sim-

|

pier it appears in its component parts.

We must, however, be cautious of admit-

ting opinions which are not sanctioned by the

direct test of experiment; and however plau-

sible the opinion, the accurate observations

of modern philosophy have suggested some
objections to the homogeneity of matter,

winch,, without further discoveries, it will not

be easy to silence.

Whatever phenomena may appear to indi-

cate a transmutation of bodies, or a change
of one substance into another, we have the

utmost reason, by the latest and best experi-

ments, to believe them merely the effect of

different combinations. Thus the conversion

of water and air into a solid substance, such
as the body of a plant, is merely an apparent
conversion

;
for that solid substance may, by

an artificial process, be resolved again into

water and air, without any real change in the

principles or elementary particles of which
those fluids are composed; and the forma-
tion of stones, and the phenomena of petri-

factions, are accounted for upon much easier

principles than that of transmutation. On
the other hand, the utmost efforts of chemis-
try have never been able to proceed farther

in the analysis of bodies than to reduce them
to a few principles, which appear essentially

different from each other, and which have
never yet been brought to a more simple
form. Thus the matter of fire, or light, ap-
pears totally different from that of all other
bodies; thus the acid and alkaline principles

can never be brought to exhibit the same
properties; nor can even the different species
of earths be converted into the substance of

each other.

If hypothetical reasoning was to be admit-
ted on this occasion, it would probably ap-
pear more agreeable torihe analogy of nature,
to suppose that different substances are form-
ed from the different combinations of a few
simple principles in different proportions,

than that the very opposite qualities of some
of the rarest and most subtile fluids should
depend wholly on the different form or modi-
fication of the extremely minute particles

which enter into their composition.
It is proper, however, to observe, that on

this subject there has hitherto appeared no
decisive experimental proof on either side.

1 he imperfection of all human efforts, and
perhaps of the human faculties themselves,
has hitherto confined our investigations to
the properties of a few substances, the sim-
plest which chemical analysis has been able to

obtain, and which for that reason are deno-
minated elements. See Elements.
MATTUSCHKiEA, a genus of the te-

trandria monogynia class and order. The
calyx is four-parted; corolla one-petalled

;

germ superior, four-cleft. There is one spe-
cies, a herb of Guiana.
MAURITIA, the ginkgo, or maiSm-fueir,

ii7

a genus of plants belonging to the natural or-

der of palmax The calyx of the male is mo-
nophyllous; the corolla monopetalous, with
six stamina. It is a native of Japan, where it

is also known by the names of ginan and
itsio. It rises with a long, erect, thick, and
branched stem, to the size of a walnut-tree.

The bark is asb-coloured, the wood brittle or

smooth, the pith soft and fungous. The leaves

are large, expanded from a narrow bottom
into the figure c.f a maiden-hair leaf, unequally

parted, streaked, without fibres or nerves.

From the uppermost shoots hang the flowers

in long calkins that are filled with the ferti-

lizing power
;
and to which succeeds the fruit,

adhering to a thick fleshy pedicle, which pro-

ceeds from the bosom of the leaves. This
fruit is either exactly or nearly round, and of
the appearance and size of a damask plum.
The substance surrounding the fruit is ileshy

juice, white, very harsh, and adheres so firmly

to the inclosed nut, as not to be separated

from it except by putrefaction. The nut,

properly termed gineau, resembles the pista-

chia nut, especially a Persian species named
bergjes pistoia; but is almost double in size,

and of the figure of an apricot-stone. The
shell is somewhat white, woody, and brittle,

and incloses a white loose kernel, having the

sweetness of an almond, along with a degree
of harshness. These kernels taken after din-

ner are said to promote digestion, whence
they make part of the dessert in great enter-

tainments.

MAX 1 LLA. See Anatomy.
MAXIMUM, in mathematics, denotes the

greatest quantity attainable in any given case..

If a quantity conceived to be generated by
motion, increases, or decreases, till it arrives

at a certain magnitude or position, and then,

on the contrary, grows less or greater, and
it be required to determine the said magni-
tude or position, the question is called a pro-

blem de maximis et minimis.

Thus, let a point m move uniformly in a
right line, from A towards B, and let another

point n move after it, with a velocity either

increasing or decreasing, but so that it mav,
at a certain position D, become equal to that

of the former point m, moving uniformly.

D C
A— [ 1 B

n m

This being premised, let the motion of n
be first considered as an increasing one; in

which case the distance of n behind m will

continually increase, till the two points arri ve
at the contemporary positions C and 1) ; but
afterwards it will again decrease; for the mo-
tion of n till then being slower than at D, it is

also slower than that of the preceding point

m (by the hypothesis), but becoming quicker
afterwards than that of in, the distance m n
(as lias been already said) will again decrease; •

and therefore is a maximum, ©r the greatest

of all, when the celerities of the two points

are equal to each other.

But if n arrives at D with a decreasing ce~

lerity, then its motion being first swifter, and
afterwards slower, than that of m, the distance

m n will first decrease and then increase, and
therefore is a minimum, or the least of all, in

the forementioned circumstance. Since then

the distance m n is a maximum, or a mini-

mum, when the velocities of in and n are

equal, or when that distance increases as fast

through the motion of ?n as it decreases by

.
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that of /7, its fluxion at that instant is evi-

dently equal to nothing. T herefore, as the
motion of the points m and n may be con-
ceived such that their distance m n may ex-
press the measure of any variable quantity
whatever, it foHows, that the iluxion of any
variable quantity whatever, when a maxi-
mum or a minimum, is equal to nothing.

The rule therefore to determine any flow-
ing quantity in an equation proposed, to an
extreme value, is : having put the equation
into fluxions, let the fluxion of that quantity
whose extreme value is sought be supposed
equal to nothing; by which means all those
members of the equation in which it is found
will vanish, and the remaining ones will give
the determination of the maximum or mini-
mum required.

Prob. I. To divide a given right line into

two such parts, that their product, or rec-

tangle, may be the greatest possible. This is

the case when the line is bisected or divided
into equal parts. See Fluxions.

In any mechanical engine the proportion
of the power to the weight, when they ba-
lance each other, is found by supposing the
engine to move, and reducing their velocities

to the respective directions in which they act
;

for the inverse ratio of those velocities is that

of the power to the weight according to the
general principle of mechanics. But it is of
use to determine likewise the proportion they
ought to bear to each other, that when the
power prevails, and the engine is in motion,
it may produce the greatest effect in a given
time. When the power prevails, the weight
moves at first with an accelerated motion

;

and when the velocity of the power is inva-

riable, its action upon the weight decreases,

while the velocity of the weight increases.

Thus the action of a stream of water or air

upon a w heel, is to be estimated from the ex-

cess of the velocity of the fluid above the ve-

locity of the part of the engine which it strikes,

or from their relative velocity only. The
motion of the engine ceases to be accelerated
when this relative velocity is so far diminish-

ed, that the action of the power becomes
equal to the resistance of the engine arising

from the gravity of the matter that is elevat-

ed by it, and from friction; for when these

balance each other, the engine proceeds with

the uniform motion it has acquired.

Prob. II. Let a denote the velocity of the

stream, u the velocity of the part of the engine
which it strikes when the motion of the machine
is uniform, and a — « will represent their rela-

tive velocity. Let A represent the weight which
would balance the force of the stream when its

velocity is a, and p the weight which would ba-

lance the force of the same stream if its velocity

was oidy a — u; then p * A *
* a — u l

\
a 2

,
or

a = A x
a——

- ,
and p shall -represent the ac-

aa

tion of the stream upon the wheel. If we ab-

stract the friction, and have regard to the

quantity of the weight only, let it be equal to

qA, (or be to AVs q to 1); and because the mo-
tion of the machine is supposed uniform, p — q

X A — X “ — T
or q = The mo-

au x a — \

mentum of this weight is qAu

which is a. maximum when the fluxion of

v X « — k
. , .

vanishes, that is, when u X a — A
aa

— 2uu X & — »— 0, or a — Su — O. Therefore,
in this case, the machine will have the greatest

rtf
.

• r « , .. . AX a— u
2

effect ir u — —
,
or the wexgnt qA —

3 aa

4a= —
;

that is, if the weight that is raised by

the engine be less than the weight which would
balance the power in the proportion of 4 to 9 :

and the momentum of the weight is .

Prob. III. Suppose that the given weight P
(plate Miscel. fig. 156.) descending by its

gravity in the vertical line, raises a given weight
W by the cord PMW (that passes over the pul-

ley M) along the inclined plane BD, the height
of which BA is given ; and let the position of

the plane BD be required, along which W will

be raised in the least time from the horizontal
line AD to B.

Let AB r=: a, BD — x, t — time in which W
describes DB ; then the force which accelerates

aw . xx
the motion ofW is P ,

tt is as
'

x P v •— aw
and if we suppose the fluxion of this quantity to

vanish, we shall find * = or P — —^
;

p J
consequently the plane BD required is that

upon which a weight equal to 2W would be
sustained by P

;
or if BC be the plane upon

which W would sustain P, then BD — 2BC.
But if the position of the plane BD be given, and
W being supposed variable, it be required to

find the ratio of W to P, when the greatest

momentum is produced in W along the given
plane BD

;
in this case, W ought to be to P as

BD to BA -f A/BD + BA + yTEA
Questions of this kind may be likewise de-

monstrated from the common elementary geo-
metry, of which the following may serve as an
example.

Pros. IV. Let a fluid, moving with the velo-

city and direction A.C (plate Miscel. fig. 157),

strike the plane CE
;
and suppose that this plane

moves parallel to itself in tlue direction CB, per-

pendicular to CA, or that it cannot move in any
other direction

; then let it be required to find

the most advantageous position of the plane CE,
that it may receive the greatest impulse from
the action of the fluid. Let AP be perpendi-

cular to CE in P, draw AK parallel to CB, and
let PK be perpendicular upon it in K ;

and
AK will measure the force with which any par-

ticle of the fluid impels the plane EC in the di-

rection CB. For the force of any such particle

being represented by AC, let this force be re-

solved into AQ parallel to EC and AP -per-

pendicular tp it
;
and it is manifest, that the

latter AP only has any effect upon the plane
CE. Let this force AP be resolved into the

force AL perpendicular to CB, and the force

AK parallel to it; then it is manifest, that the

former, AL, has no effect in promoting the

motion of the plane in the direction CB
;
so that

the latter, AK, only, measures the effort by
which the particle promotes the motion of the

plane CE, in the direction CB. Let EM and EN
be perpendicular to CA and CB, in M and N ;

and the number of particles moving with di-

rections parallel to AC, incident upon the plane

CE, will be as E M. Therefore the effort

of the fluid upon CE, being as the force of

each particle, and the number of particles to-

gether, it will be as AK x EM ; or, because

AK is to AP (=: EM) as EN to CE, as

EM 2EM X EN . ,——— ;
so that CE being given, the pro-

C E

blem is reduced to this, to find when EM2 x EN
is the greatest possible, or a maximum. But

3

because the sum of EM* and of EN S (— CM 2

)
is given, being always equal to C’E 2

, it follows
that EN 2 X EM 1

is greatest when EN 2= I-CE 2

;

for when the sum of two quantities AC and CB
(fig. 158.) was given, AC X BC2

is greatest

when AC — as will be very evident if a
semicircle is described upon AD. But when
EN J x EM 1

is greatest, its square root EN X
EM 2

is of necessity at the same time greatest,

Therefore the action of the fluid upon the plane
CE, in the direction CB, is greatest when Eb{ 2

= l-CE 2
,
and consequently EM2 = |CE 2

; that

is, when EM, the sine of the angle ACE, in

which the stream strikes the plane, is to the ra-

dius, as \P2 to ^/3; in which case it easily ap-
pears from the trigonometrical tables, that thi*

angle is of 54° 44'.

Several useful problems in mechanics may be
resolved by wliat we have just now shewn. If

we represent the velocity of the wind by
AC, a section of the sail of a windmill per-
pendicular to its length by CE, as it follows

from the nature of the engine, that its axis ought
to be turned directly to the wind, and the sail

can only move in a direction perpendicular to

the axis, it appears, that, when the motion be-
gins, the wind will have the greatest effect to

produce this motion, when the angle ACE, in •

which the wind strikes the sail, is of 54° 44*.

In the same manner, if CB represent the direc-

tion of the motion of a ship, or the position of
her keel, abstracting from her lee-way, and AC
be the direction of the wind perpendicular to

her way, then the most advantageous position

of the sail CE, to promote her motion in the
direction CB, is when the angle ACE, in which
the wind strikes the sail, is of 54° 44y . The best

position of the rudder, where it may have the
greatest effect in turning round the ship, is de-
termined in like manner.

Prob. V. To find the internal dimensions of
a cylindrical cup, whose capacity is equal to a

,

when the cup is made with the least possible
quantity of silver of a given thickness.

Put the diameter =: ;
and .7854 (the area of

a circle whose diameter is 1) — c: then, by
El. xii. 2, cx~ = the area of the bottom, and

therefore — — the altitude ; but 4cx — the
cx

circumference of the bottom, and therefore 4cx

X —2 — — Ale inside curve superficies.
CX X

^tci

Hence cx2 -j- -— — the whole inside superfi-

cies, which is a minimum
; and therefore its

fluxion is zn 0 : that is, 2cxx — = 0, or
xi

2cx 3x — 4ax — 0, or cx3 — 2A— o, therefore

,

’
3 /2a

cx — 2a-, and x — \^/
— — diameter. By

substituting this quantity for x in — we have
CA

2T,F

2ac

the diameter is

altitude. Since then

and the altitude is half that

quantity, they will be to one another as 2 to 1,

to answer the conditions of the problem.

Prob. VI. To find the -greatest cone that can
be inscribed in a given sphere.

Let AD (plate Miscel. fig. 159) the diameter of

the sphere = «; .7854 (the area of a circle whose
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diameter is 1 ) = c ;

and AC, the altitude of the
cone, = .v

;
then CD = a — x. By El. iii. 3.5,

AC X CD = CB 2

,
that is, x X a — a- — ax — x2

~ CB 2

; but the square cf the diameter is four
times the square ef the radius

;
therefore, by Ei.

xii. 2 , 4ucx — 4-c-x
2 —

• the area of the cone's base,

which, by EI. xii. 10
, drawn into f x, is d. dcx2 __

= the cone’s solidity, which is a maximum

;

therefore, by taking- away what is common, we
get ax2 — jr a maximum, the fluxion of which
is = 0, that is, 2axx — 3x2x — 0, or 2a — 3a-,

2a
I and a- z=: . So that the cone will be a maxi-

3

: mum, when its altitude is equal to two-thirds
I of the sphere’s diameter.

MEAD, an agreeable liquor made of ho-
, ney and wafer. See Honew.

1 here are many receipts for making mead,
: of which the. following is one of the best.

Take four gallons of water, and as much ho-

|

ney as will make it bear an egg; add to this

|

the rind of three lemons, boil it, and scum it

i

well as it rises. Then take it off (he lire, and
| add the three lemons cut in pieces; pour it

|

into a clean tub or open vessel, and let it w ork

|

for three days, then scum it well, and pour
! off the dear part into a cask, and let it stand
I open till it ceases to make a hissing noise;

;

then stop it up dose, and in three months
I
time it will be fine and fit for bottling. If

j .you would give it a finer flavour, take cloves,
j

mace, and nutmeg, ol each four drams; beat
them small, tie the powder in a piece of
cloth, and put it into the cask.

MEADOW. See Husbandry.
MEAN, a middle state between two extremes;

as a mean motion, mean distance, arithmetical

j

mean, geometrical mean, &c.

Arithmetical Mean, is half the sum of the ex-

|

tremes. So, 4 is an arithmetical mean between
2 and 6 , or between 3 and 5, or between 1 and
7 ;

also an arithmetical mean between a and b is

!
_

|

—
, or -f- •§b. ,

Geometrical Mean, commonly called a mean I

|

proportional, is the square root of the product
j

r of the two extremes
;
so that, to find a mean

|

j

proportional between two given extremes, mul-
! tiply these together, and.extract the square root

j

;

°f the product. Thus, a mean proportional be-

tween 1 and 9, is yT
"
x~9~= y/9= 3 ; a mean

between 2 and 4\ is y 2 x H — y'D = 3 also;

the mean between 4 and 6 is x 6 — ^/24;
and the mean between a and b is ^/ab.

The geometrical mean is always less than the
arithmetical mean between the same two ex-

,

tremes. So the arithmetical mean between 2

j

and 4\ is 3-1, but the geometrical mean is only 3.

|

To prove this generally, let a and b be any two
;

terms, a the greater, and b the less
; then, uni-

versally, the arithmetical mean
^

shall be
2

greater than the geometrical mean *Jab, or
a l> greater than 2*Jab. For, by
squaring both, they are a 2 2ab -\-

b

2 ~7 4ab
\

subtr. 4ab from each; then a2 — 2ab -}- b
2 ~y 0

,

i
that is, - - - [a — b)

2 -7 0 .

j

To find a Mean Proportional geometrically, be-
tween two given lines M and N. Join the two
given lines together at C, in one continued line
AB ; upon the diameter AB describe a semi-
circle, and erect the perpendicular CD

; .which
will be the mean proportional between AC and
CB, or M and N.

| .

To find tnvo Mean Proportionals between two
given extremes. Multiply each extreme by the
fcquare of the other, viz. the greater extreme by
the square of the less, and the less extreme by

!

the square of the greater
; then extract the cube

root out of each product, and the two roots
will be the two mean proportionals sought.

That is,
3 / a 2

b and ifair are the two means be-
tween a and b. So, between 2 and 16, the two
mean proportionals are 4 and 8

;
for^/22 x 16

= —
4, and yf> x W — {/51 2 = 8 .

In a similar manner we proceed for three
means, or four means, or five means, &c.

;
from

all which it appears, that the series ef the several
numbers of mean proportionals between a and
b will be as follows : viz.

1 mean, ^/ab
;

2 means, a
2
u, 1/ ab 1

;

3 means, a'b, ifa b
2
,
\/ ab

x

\

4 means, \/d'b, s/ a'b
1,^/

a

2b\\/ah '

;

5 means. £/a'Lt\/

a

sb
2
,l/ a'b\ \/a 2

b', \/aT :

&c. &c.

_
Hatmontcal Mean, is double a fourth propor-

tional to the sum of the extremes, and the two
extremes themselves a and b : thus, as a 4- b ‘ a

.. Tab

. .
2b l —|—- — m, the harmonical mean be-

a -p b

tween a and b. Or it is the reciprocal of the
arithmetical mean between the reciprocals of
the given extremes

;
that is, take the reciprocals

of the extremes a and b, which will be —- and

^
a

y ? then take the arithmetical mean between

these reciprocals, or half their sum, which will

be— 1

2a
~

of this is

1

W
2ab

a
-J-

b

a -{- b

2ab
; lastly, the reciprocal

the harmonical mean :

for arithmeticals and harmomcals are mutually
reciprocal^ of each other;

so that if a, m, b, &c. be arithmeticals,

then shall —
, , —, &c. be harmonieals

;a m b
or if the former be harmonieals, the latter will

|

be arithmeticals.

for example, to find a harmonical mean be-

J

tween 9 and 6 : here « = 2, and b = 6; there-
: ~ab _ 2 X 2 X 6 24

a
-f- b 2 —(— 6 8

‘ 3

|

harmonical mean sought between 2 and 6.
Pappus has shewn a curious similarity that

subsists between the three different sorts of
mean: a, m.- /k being three continued terms,
either arithmeticals, geometricals, or harmoni-
eals, then in the

A.nthmeticals a * a ", a — m * m b
Geometricals a * m * * a —

m

* m — b
Harmonieals a ; b * * a —m

] m — b.

MEASLES. See Medicine. ,

Measure of an angle, is an arch describe
ed from (he vertex in any place between its
legs. Hence angles are di stinguished by the
ratio or the arches, described from the vertex
between the legs to the peripheries. Angles
then are distinguished by those arches

; and
the arches are distinguished by their ratio to
the periphery: thus an angle 'is said to be so
many degrees as there are in the said arch.
See Angle.
Measure ofa figure, or plane surface, is

a square whose side is one inch, one foot,
one yard, or some other determinate length.
Among geometricians, it is usually a rod call-
ed a square rod, (Jrivided into 1

0

square feet,
and the square feet into 1

0

square digits.-

Measure ofa solid, is a cube whose side
is one inch, foot, yard, or any other deter-
minate length. In geometry it is a cubic
perch, divided into- cubic feet, digits, &c.
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Hence cubic measures, or measures of capa-
city. See Sphere, Cube, & c.

Measure of velocity, in mechanics, the
space passed over By a moving hotly in a
given time. To measure a velocity therefore;
the space must be divided into as many equal
parts as the time is conceived to be divided
into; the quantity of space answering to such
a part of time is the measure of the. velo-
city.

Measure, in geometry, denotes any
quantity assumed ' as one, or unity, to which
ttie ratio of the other homogeneous or similars-

quantities is expressed.

Measures in a legal and commercial sense
are various, according to the various kinds
and dimensions of the things measured.
Hence arise lineal or longitudinal m -asures,
for lines or lengths; square measures, for
areas or superficies

; and solid or cubic mea.-

I

sures, for bodies and their capacities
; all

!
which again are very different in different

;

countries and in different ages, and even

.

many ot them for diiferent commodities.
Whence arise other divisions of antlent and
modern measures, domestic and foreign, ones,

j

dry measures, liquid measures, Ac.

.

I. Long measures, or measuresofapplications
1. The English and Scotch standards.
The English lineal standard is the yard,

containing 3 English feet, equal to 3 Paris
feet 1 inch and of an inch, or 2. of a Paris.

ell. The use ot this measure was established
by Henry I. of England, and the standard
taken from the length of his own arm.
It is divided into 36 inches, and each inch is

supposed equal to 3 barley-corns. When
used lor measuring cloth, it is divided into

4 quarters, and each quarter subdivided into
4 nails. The English ell is equal to a yard
and a quarter, or 45 inches, and is used in
measuring linens imported from* Germany
and the Low-countries.
The Scots elwand was established by king

David I. mad divided into 37 inches. The
standard is kept in the council-chamber of
Edinburgh, and being compared with the
English yard, is found to measure 37 ± inches;

.

and .therefore the Scots inch and foot are
larger than the English, in the proportion of
180 to 185; but this difference being so in-
considerable, is seldom attended to in. prac- -

tice. The Scots ell, though forbidden By
law, is still used for measuring some coarse
commodities, and is the foundation of the
land-measure of Scotland;

Itinerary measure is the same both in Eng-
land and Scotland. The length of the chafn
is 4 poles, or 52 yards; 80 chains make a mile.
The old Scots computed miles were generally
about a mile and a half each.
The reel for yarn is 2| yards, or 10 'quar-

ters, in circuit; 120 threads make a cut, 12-
cuts make a haspor hank, and 4 hanks make
a spindle.

2. The French standard was formerly the
aune or ell, containing 3 Paris feet, 7 inches, 8
lines, or 1 yard y English

; the Pali's foot
royal exceeding the English by .A 1

parts
as in one of the following tables.

r

J his ell is

divided two ways, viz, into halves,, thirds,
sixths, and twelfths; and into quarters, Lalf-
quarters, and sixteenths.

The French, however, have also formed
an entirely new sv stem, of weights and mea-**
sures, according to the following tables



120
MEASURES.

Proportions of the

measures of each

species to its prin-

cipal measure or

unity.

First part of the

name which indi-

cates the propor-

tion to the prin-

cipal measure
unity.

10,000

1,000
100
10
< o
0 1

0.01

0.001

Myria
Kilo

Hecto
Deca

1

Deci
Centi

Milli

PRINCIPAL MEASURES OR UNITIES.

Length. Capacity.

Proportion of the principal measures'

between themselves, and the length
(

of the meridian.

Value of the principal measures in

the antient French measures.

Metre.

1 0,000,000th part

of the dist. from the

pole to the equator.

Litre.

A decimetre cube.

3 feet 11 lines and
i nearly.

Value in English measures. Inches 39.080

I pint and or 1

litron and nearly.

61.083 inches, which

is more than the

wine and less than

the beer quart.

Weight. Agrarian.

Gramme.

Weight of a centi-

metre cube of dis-

tilled water.

Are.

For firewood.

Stere.

100 square metres.

18 grains and

841,000 parts.

22.966 grains.

Two square perches

des eaux et foret.

11.968 square

yards.

One cubic metre.

L demi-voie, or \ of

a cord des eaux et

foret.

3. The English avoirdupois pound weighs

7004 troy grains; whence the avoirdupois

ounce, whereof 16 make a pound, is found

equal to 437.7-5 troy grains. And it follows,

that the troy pound is to the avoirdupois

pound as 88 to 10/ nearly; for as 88 to 107,

so is -5760 to 7003.636 : that the troy ounce is

to the avoirdupois ounce, as 80 to 73 near-

ly ; for as SO to 73, so is 480 to 438 : and,

lastly, that the avoirdupois pound and ounce

are to the Paris two-marc weight and ounce,

as 63 to 68 nearly ;
for as 63 .to 68,^0 is 7004

to 7559.873. See Weight. 4. The Paris

foot expressed in decimals is equal to 1.0654

•. of the English foot, or contains 12.785 Eng-

lish inches.

3. The standard in Holland, Flanders, Swe-

den, a good part of Germany, many of the

Hanse-towns, as Dantzick and llaniburgh,

and at Geneva, Franckfort, Ac. is likewise

the ell ; but the ell in all these places differs

.from the Paris ell. In Holland it contains

one Paris foot 1 1 lines, or 4-sevenths of the

Paris ell. The Flanders ell contains 2 feet

I inch 5 lines and half a line, or 7-twelfths of

the Paris ell. The ell of Germany, Brabant,

he. is equal to that of Flanders.

4. The Italian measure is the braccliio,

brace, or fathom. This obtains in the states

of Modena, Venice, Florence, Lucca, Milan,

Mantua, Bologna, &c. but is of d liferent

lengths. At Venice it contains 1 Pans foot,

I I inches, 3 lines, or 8-fifteenths of the 1 aris

ell. At Bologna, Modena, and Mantua, the

brace is the same as at Venice. At Lucca it

contains 1 Paris foot, 9 inches, 10 lines, or

half a Paris ell. At Florence it contains 1

t ,ot, 9 inches, four lines, or 49-hundit dths

of aVaris ell. At Milan, the brace for mea-

suring of silks is 1 Paris foot, 7 inches, 4

lines, or 4 ninths of a Paris ell; that foi

woollen cloths is the same with the ell of Hol-

la;, i Lastly, atBergama, the brace is 1 foot

7 inches 6 lines, or 5-ninths of a Paris ell.

The usual measure at Naples, however, is the

canna containing 6 teet, 10 inches, and 2

hnP , or one Paris ell and 15-seventeenths.

5/ Tire- Spanish measure is the vara or

' wad, in some places called tbe barra ; con-

. «b uhm 17 twenty-fourths of the 1 aris ell. But

the measure in Castile and Valencia is the

pan, span, or palm ;
which is used, together

with the canna, at Genoa. In Arragon, the

varaps equal to a Paris ell and a half, or 5 teet,

5 inches, 6 lines.

6. The Portuguese measure is the cave-

dos, containing 2 feet, II lines, or four-se-

venths of a Paiis ell; and the vara, 106

whereof make a 100 Paris ell.

7. The Piedmontese measure is the ras,

containing 1 Paris foot, 9 inches 10 lines, 01

half a Paris ell. In Sicily, their measure is

the canna, the same with that of Naples.

8. The Muscovite measures are the cubit,

equal to 1 Paris foot, 4 inches, 2 lines; and

the arcin, two whereof are equal to 3 cubits.

9. The Turkish and Levant measures are

the picq, containing 2 feet, 2 inches, and 2

lines, or three-fifths of the Paris ell. I he

Chinese measure is the cobre, ten whereof

are equal to three Paris ells. In Persia, and

some parts of the Indies, the gueze, of whir

there are two kinds; the royal gueze, called

aiso the gueze monkelser, containing 2 Paris

feet, 10 inches, H lines, or four-fifths of the

Paris ell; and the shorter gueze, called sim-

ply gueze, only two-thirds of the former. At

Goa and Ormuz, the measure is the vara,

the same with that of the Portuguese, having

been introduced by them. In Pegu, and

some other parts of the Indies, the cando or

candi, equal to the ell of Venice. At Goa,

and other parts, they use a larger cando*

equal to 17 Dutch ells, exceeding that of

Babel and Balsora by | per centum, and the

vara by 6§. In Siam, they use the ken, short

of three Paris feet by one inch. 'J he k<u

contains two soks, the sok two keubs, the

keub 12 nious or inches, the niou to be

equal to eight, grains of rice, i. c. to about

nine lines. At Camboia they use tl. ' liaster
j

in Japan the tatam ; and the span on some of

the coasts of Guinea.

English Measures of Length.

3 Inch

9 3 ! Palm

27] 9 3 Span

36 12 4 Foot

54 18 6 0 U Cubit

108 36 12 4 3 2 Yard
_

180 60 20 5 3| 1 j Pace

216 72 24 8 6 4 2 EL
s

594 1 198 66 04 lf,-§ 3JL
i °

23760
j

7920
j

2640 880 660 410 220 132

190080 i
63360 ; 21 1 20 7040 1.5280 3520 [1760 1056

Fathom

2 j Pole

110 I 40 i
Furlong

880 |320
j
8 Mihfc
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Scripture Measures of Length, reduced to English.
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Digit

4 Palm

12 3 |Span

24 6
|

2

96 24
j

8

144 36 12

192 48
j

16

1920 480 ' 160

Cubit *

Fathom

14 Ezechiel’s reed
-I

2
|

1|- IArabian pole

80!20
1 13 § f 10 gchcenus, or measuring line

Eng.
feet.

0

0

0

1

10

14

145

r

0 Dec.

0.912

S.64S

10.944

9.888

3.552

11.328

7.104

11.04

The Longer Scripture-Measures.

English

Cubit -

400 Stadium

Sab. day’s journey

2
I

Eastern mile

3 Parasano:

2000

4000 10

12000| 30

96000! 240 148

miles, paces, feet.

0 0 1.824

0 145 4.6

0 729 3.000

1 403 1.000

4 153 3.000

24
I
8 A day’s journey 33 172 4.000

Grecian Measures of Length, reduced to English. English

Paces, feet. dec.

4 Doro-n, dochme - - - - . 0 0

1 6

3.0218 £
lo Lichas - - - - - 0 0 7.5546 |
11 <?A 1_J_

1 O
Orthodoron - - - - - 0 0 8.3 101JL

1 i

9.0656 }
12 3 1 X

5
1JL.

1 1
Spithame - - - 0 0

16 4 1JL
1

0

l_s_
1

1

4 Foot - - - 0 1 0.0875

IS 1 ±
5 1

1

14 H Cubit - 0 1 1.5984 J
20 ’ 5 2 IJL

1

1

if H IX Pygon - Q 1 3.109 £
24 6 2 2

5
2 2

1 1
2 H H - IX

5
[Cubit larger 0 1 6.13125

96 24 9 3.

5
8JL
1

1

8 6 5f 4X 4 Pace 0 6 0.525

9600.'
)fl2400 960 872JL

1

1

800 600 5334 480 400 lOOj Furlong

800|lTlMile

100 4 4.5

7‘--=O0 19200
.

7680 6981JL
1 1

6400 4S00 4266| 3840 3200 0CO 5 0

Roman Measures of Length, reduced to English. English
Paces, feet. dec.

Digitus transversus - - - - - - . 0 0 0.725^

Uncia ‘
.

- - - * - 0 0 0.967

4 3 Palmus minor - - - - * 0 0 2.901

16 12 4 Pes * ‘ - " - - - 0 0 11.604

20 15 5 H Palmipes - 0 1 2.505

24 18 6 H IX
5
Cubiti’* r “ - 0 1 5.406

Gradus ... - 0 2 5.01
40 30 10 <2 1 O

!§-

80 60 20 5 4 3y 2jPassus - - 0 4 10.02

,10000 7500 2500 625 500 416^ 250
1

125 .Stadium - - - 1 20 4 4.5

80000 60000 20000 5000 4000 3333f 20004000
j

8 iMilliare - - 957 0 0

Yard.

A TABLE
Of the Measures of Length of the principal

Places in Europe, compared with the English

Eng.
yard.

125

75
76

128-4

624

100 Aunes, or ells 6f England, equal to
10O of Holland or Amsterdam
100 of Brabant or Antwerp
100 of France - i _

100 of Hamburgh, Fr^ac'ort, §tc.

VoL. II.

100 Aunes of Breslau -
100 of Dantzick -

100 of Bergen and Drontheim
100 of Sweden or Stockholm
100 of St. Gall, for linens
100 of ditto, cloths
100 of Geneva - -

100 Canes of Marseilles and Montpelier
100 of Toulouse & High Languedoc200
100 of Genoa, of 9 palm* - 2454

Q 1

60
66|
684

1

65| 1

!

67

1244 !

214

9H
123
75
784

64
581

100 Canes ef Rome -

100 Varas of Spain
100 of Portugal
100 Cavidos of Portugal
102 Brasses of Venice
lOO of Bergamo, &c.
100 of Florence and Leghorn
100 of Milan -

"
-

N. B. The aunes or ells of Amsterdam, Haer-
lem, Leyden, the Hague, Rotterdam, and other
cities of Holland, as also that of Nuremberg,
being all equal, are comprehended under that
of Amsterdam

; as those of Osnaburg are under
those of France

;
and those of Bern and Basil

are equal to those of Hamburg, Francfort, and
Leipsic.

For the subdivisions and multiples of each of
these measures of length, see the article Aune.

For the proportion of the feet of the principal
nations in Europe, compared with the English
foot, see the article Foot.

Square, or Superficial Measures. English-
square or superficial measures are raised from
the yard of 36 inches multiplied into itself, and
thus producing 1296 square inches in the square
yard : the divisions of this are square feet and.
inches

; and the multiples, poles, roods, and
acres, as in the following table:

English Square-Measure*..

Inches

144 Foot

Yard’1296 9

3600 25 2Z
9

Pace’

39204 272i SOJ 10.89

435 .

6

Pole

1568160 10890 1210 40
! Root?

6272640 43560 4840 1743.6 160
j

4 lAcre

Roman Square-Measure reduced to English,,

The integer Was the jugerum or acre, which
the Romans divided like the libra or as : thus,
the jugerum contained

Square
feet. f

Scruples.

English

roods..

Squarepoles.
Square
feet.

As 28800 218 2 18 250.0.5
DetmX 26400 264 2 10 183.85
Dextans 24000 240 2 2 1 17.64
Dodrans 21600 216 . 1 34 51.42
Bes 19200 192 1 25 257.46
Septunx 16800 168 1 17 191.25
Semis 14400 144 1 9 125.03
Quincunx 12000 120 *

1 1 58.82
1 riens 9600 96 0 32 264.85
Quadrans 7200 72 0 24 198.64
Sextans 4800 48 0 IS 132.43
Uncia 2400 24 0 8 66.21

Note. Actus major was 14400 square feet,
equal to a semis : clima, 3600 square feet, equal
to sescuncia

;
and actus minimus equal to a sex-

tans.

Cubical Measures, or Measures of capacity for
liquids. The English measures were Originally
raised from troy-weight; it being enacted by
several statutes that eight pounds troy of wheat
gathered from the middle of the ear, and well
dried, should weigh a gallon of wine-measure,
the divisions and multiples whereof were to
form the other measures

;
at the same time it

was also ordered, that there should be but one
liquid.measure in the kingdom

: yet custom has
prevailed, and there having been introduced a
new weight, viz. the avoirdupois, we have now
a second standard gallon adjusted thereto, and
therefore exceeding the former in the propor-
tion of the avoirdupois weight to troy w<*gbt.
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From this latter standard are raised two several

measures, the one for ale, the other for beer.

The sealed gallon at Guildhall, which is the

standard for wines, spirits, oils, See. is supposed

to contain 2S1 cubic inches and on this suppo-

sition the other measures raised therefrom, will

contain as in the table underneath
;
yet, by ac-

tual experiment, made in 1688, before the lord-

mayor and the commissioners of excise, this

gallon was found to contain only 224 cubic

inches : it was however agreed to continue the

common supposed contents of 231 cubic inches;

so that all computations stand on their old foot-

ing Hence, as 12 is to 231, so is 14-g-§- to 28 li
the cubic inches in the ale gallon but in effect

the ale quart contains 704 cubic inches, on

which principle the ale and beer gallon will be

282 cubic inches. The several divisions and mul-

tiples of these measures, and their proportions,

are exhibited in the following tables

:

English Measure of Capacity for Liquids.

Wine-Measure.

Solid inches

28£ Pint

231 8 Gallon

4158 144 18 Run et

72761 252 31f H Bar

9702 336 42 If

14553 504 63 Si 2

19279 672 84 44 l7

29106 1008 126 7 4

58212 2016 252 14 8

Tierce

Hogshead

Puncheon

j

Butt

3
|

2 Tun.

W
o

'd
<u
•o

a
'3.

d
n
G

r- —< v*
i> —< v
ii c* ooodd

...o q tn cs y4

O o o

O IN

CJ

CL.

w
fci

o

s"
rt

W

&
u
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O

<
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S
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MEASURES.

Attic Measures of Capacity for Liquids, reduced to English Wine-measure.

Cochliarion

Cheme

10

15

60

120

720

8640

H

7i
• o.

30

60

360

4320

Mystron

Conche

24

48

288

3416

12

24

144

1728

Cyathos

Oxybaphon

12

72

864

48

576

Cotyle

Xestes

12

144

6 ! Chous

72 I l 2
!

Metretes

Gall. Pints.

- O s

T26
. 0.0856-*—

1 a

0 1

To 0.07121
6

- 0 TV 0.089
Ts

0 ih «.178 **
2 4

0 1

i 2
0.356 JUL

1 2

0 X
8 0.535 £

0 I
4 2.141 &

0 1 4.283

0 6 25.698

- 10 2 19.629

Roman Measures of Capacity for Liquids, reduced to English Wine-measure

Sofi<

' inch.
Gall. Pints. Dec.

Ligula

12

Cyathu*

24

Acetabulum

Quartarius

Hemina

48

288

1152

2304

46080

12

72

288

576

11520

8

48

192

384

7680

2 'Sextarius

24

96

192

3840

12

48

96

1920

6 jCongius

Urna24

48

960 1 160 40

Amphora

2oiculeus

0

0

0

0

o

0

0

3

• 7

143

0 <

Of
01

01
1

7

4 i

1

0.117-4.
1 2

0.469 *

0.704 l

1.409

2.818

,5.636

4.942

5.33

10.66

11.095

Beer and Ale Measure.

Pints

English Dry or Corn Measure.

Solid inches

8

72

144

288

576

Gallon

72

Firkin

Kilderkin

2 ! Barrel
i

|

4
|
2 i Hogshead.

83.6 Pint

268.8 8 Gallcsn

Peck537.6 16 2

2150.4 64 8 4 1 Bushel

17203.2 512 64 32 I
8

!
Quarter

Scripture Measures of Capacity for things dry, reduced to English Corn measure.

Peck. Gall. Pint. j^Dec.

Gacha

20 Cab -

36 111
5
Gomoi

120 6 si Seah

360 18 10 3

1800 90 50 15

3600 180 100 1 30

5 jLeteeh

10
I
2 ichomer, or Coron

0

0

0

1

5

16

32

n
Tty

0.031

0.073

1 .211,

4.036

12.107

26.500

18.969

Attic Measures of Capacity for things dry, reduced to English Corn-measure.

Peck. Gal. Pint, Dec.

Cochliarion

10

15

Cyath

lXA a

os

Oxybaphon

60 6 4 Cotyle

Xestes120 12 8 2

180 18 12 3 lilchoenix

8640 864 576 144 72 43 lMedifl«08

O

O

O

a

0

o

4

2.763 i

4.144 £

16.579

83.158

15.705 £

3.501
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Roman Measures of Capacity for thing* dry, reduced to English Corn-measure.

Peck. Gal. Pint. Doc.
inch.

O'TT

°tV

04
1

0.01

0:04

O.OS

0.24

0.48

Ligu

4

la

Cyathus

Acetabulum. -6 if

24 6' 4 Heir ilia

48 12 8 2 Sextarius - -

384 96 64 16 8 jSemimoduis

'768 192 128 32 16
|

2 Modius

Measure for horses, is the hand, which
by statute contains four inches.

^MEATUS AUDITORIES. See An a-

1
TOMY.

MECHANICS, that branch of practical

! mathematics which considers motion and

[

moving powers, their nature and laws, with
:
their effects in machines.

The term mechanics is equally applied to

j
the doctrine of the equilibrium of powers,
more properly called statics

; and to that

science which treats of the generation and

|

communication of motion, which constitutes

;

mechanics strictly so called. See Statics,
,
Power, Motion, &c.

The knowledge of mechanics is one of
those things, says Mr. Mac Laurin, that
serve to distinguish civilized nations from
barbarians. It is by this science that the ut-

most improvement is made of every power
and force in nature

; and the motions of the
| elements, water, air, and tire, are madesub-

I
servient to the various purposes of life

; for

;

however weak the force of man appears to
be, when unassisted by this art; yet, with its

aid, there is hardly any thing above his reach.
It is distinguished by sir Isaac Newton into

practical and rational mechanics
; the former

of which treats of the mechanical powers,
viz. the lever, balance, axis and wheel, pul-

ley, wedge, screw, and inclined plane.

Rational mechanics comprehends the whole
theory of motion, shews when the powers or
forces are given how to determine the mo-
tions that are produced by them

; and con-
versely when the phenomena of the motions
are given, how to trace the powers or forces

from which they arise.

Mechanical powers are simple engines
that enable men to raise weights, to move
heavy bodies, and overcome resistances,

which they could not do with their natural
strength alone. Their importance to society

is incalculable. Every machine whatever is

composed of one or more of them, sometimes
jof several combined together.

In considering this science, it will be neces-
sary at first to take some things for granted
(that are not strictly true; and after the theory
jis established, to make the proper allovv-

I

ances for them.

1. That a small portion of the earth’s sur-

face, which is spherical, may be considered as

la plane. 2. That all bodies be supposed to

(descend in lines parallel to each other ; for

Ithough all bodies really tend to the centre of

khe earth, yet the distance from which they
Jfall is comparatively so small, that their incli-

nation towards each other is inconsiderable.

p. That all planes be considered as perfectly

Imooth
;
levers to be inflexible, and without

- 0 1 0 3.84

- 1 0 0 7.68

thickness or weight ; cords perfectly pliable;

and machines without friction and inertia.

Three things are always to be considered
in treating of mechanical engines; the weight
to be raised, the power by which it is to be
raised, and the instrument or engine by
which this is to be effected.

The mechanical powers are generally reck-
oned six; the lever, the pulley, the wheel
and axis, the inclined plane, the wedge, and
the screw.

These perhaps may be reduced to two;
for the pulley and wheel are only assemblages
of leve; >, and the wedge and screw are in-

clined planes.

To calculate the power of a machine, it is

usually considered in a state of equilibrium
;

that is, in the state when the power which is

to overcome the resistance just balances it.

Having discovered what quantity of power
will be requisite for this purpose, it will then
be necessary to add so much more as to over-
come the friction and weight of the machine
itself, and to give the necessary velocity.

The lever is the simplest of all machines

;

and is only a straight bar of iron, wood, or
other material, supported on, and moveable
round, a prop called the fulcrum.

In the lever there are three circumstances
to be principally attended to : 1. The ful-

crum, or prop, by which it is supported, or
on which it turns as an axis, or centre of mo-
tion : 2. The power to raise and support the
weight: 3. The resistance or weight to be
raised or sustained.

The points of suspension are those points
where the weights really are, or from which
they hang freely. The power and the weight
are always supposed to act at right angles to
the lever, except it is otherwise expressed.
The lever is distinguished into three-sorts,

according to the different situations of the
fulcrum or prop, and the power, with respect
to each other. I. When the prop is placed
between the povver and the weight. 2. When
the prop is at one end of the lever, the power
at the other, and the weight between them.
3. When the prop is at one end, the weight
at the other, and the power applied between
them.
A poker, in stirring the fire, is a lever of

the first sort : the bar of the grate upon which
it rests is the fulcrum

;
the fuel, the weight

to be overcome
;
and the hand is the power.

The lever of the first kind is principally used
for loosening large stones

; or to raise* great
weights to small heights, in order to get ropes
under them, or other means of raising them
to still greater heights; it is the most common
species of lever.

ABC, Plate Mechanics, fig. 1 . is this lever,

in which B is the fulcrum, A the end at which
Q2
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the power is applied, and C the "end where
the weight acts.

To find when an equilibrium will take
place between the power and the weight, in
this as well as in every other species of lever,
it is necessary to recollect, that when the mo-
menta, or quantities of force, in two bodies are
equal, they will balance each other. Now let

us consider when this will take place in the
lever. Suppose the lever All (fig. 2) to be
turned on its axis, or fulcrum, so as to come
into the situation DC ; as the end D is farthest

from the centre of motion, and as it has
.moved through the arch AD in the Same time
as the end B moved through the arch BC, it

is evident that the velocity of AB must have
been greater than that of B. But the mo-
menta being the products of the quantities. of
matter multiplied into the velocities, the
greater the velocity, the less the quantity of
matter need be to get the same product.
I herefore, as the velocity, ofA is the greatest,
it will require less matter to produce an equi-
librium than B.

Let us next see how much more weight B
will require than A to balance it. As the radii

ot circles are in proportion to their circum-
ferences, they are also proportionate to similar

parts of them ; therefore, as the arches AD,
CB, are similar, the radius or arm I3E bears
the same proportion to EC that the arch
AD bears to CB. But the arches AD and
CB represent the velocities of the ends of
the lever, because they are the spaces which
they moved over in the same time ;

therefore

the arms DE and EC may also represent
these velocities.

It is evident then, that an equilibrium will

take place when the length of the arm AE
multiplied into the power A, shall equal EB
multiplied into the weight B; and conse-
quently, that the shorter EB is, the greater
must be the weight B; that is, the power and
the weight must be to each other inversely,

as their distances from the fulcrum. Thus,
suppose AE, the distance of the power from
the prop, to be 20 inches, and EB, the dis-

tance of the weight from the prop, to be eight
inches, also the weight to be raised at b to

be five pounds, then the power to be applied
at A must be two pounds

;
because the dis-

tance of the weight from the fulcrum eight,

multiplied into the weight five, makes 40 ;

therefore 20, the distance of the power from
the prop, must be multiplied by two, to get
an equal product, which will produce an
equilibrium.

It is obvious, that while the distance of the
povver from the prop exceeds, that of the
weight from the prop, a power less than the
weight will raise it, so that then the lever
affords a mechanical advantage : when the
distance of the power is less than that of the
weight from the prop, the power must be
greater than the weight to raise it ; when both
the arms are equal, the povver and the weight
must be equal, to be in equilibrio.

The second kind of lever, when the weight
is between the fulcrum and the power, is re-
presented by fig. 3. in which A is the ful-

crum, B the weight, and C the power. The
advantage gained by this lever, as in the first,

is as great as the distance of the power from
the prop exceeds the distance of the weight
from it. Thus if the point a, ou which the
povver acts, is seven times as far from A as
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the point b, on which the weight acts, then
one pound applied at C will raise seven
pounds at B. •

This lever shews the reason why two men
carrying a burden upon a stick between them,
bear shares of the burden which are to one
another in the inverse proportion of their

distances from it. For it is well known, that

the nearer either of them is to the burden,
the greater share he bears of it; and if he
goes directly under it, he bears the whole,
bio if one man is at A, and the other at a,

having pole or stick resting on their

shoulders ;
if the burden or weight B is placed

five times as near the man at A, as it is to the

man a, the former will bear live times as

much weight as the latter.

This is likewise applicable to the case of

-two horses of unequal strength to be so yok-
ed, that each horse may draw a part pro-

portionable to his strength ; which is done
by so dividing the beam they pull, that the

point of traction may be as much nearer to

the stronger horse than to the weaker, as the

strength of the former exceeds that of the

latter.

To this kind of lever may be reduced
•oars, rudders of ships, doors turning upon
lunges, cutting-knives which are fixed at the

point, &c.

If in this lever we suppose the power and
weight to change places, so that the power
may be between the weight and the prop, it

will become a lever of the third kind; in

which, that there may be a balance between
the power and the weight, the intensity

of the power must exceed the intensity

of the weight just as much as the distance of

the weight from the prop exceeds the dis-

tance of the power. Thus, let E (fig. 4.) be
the prop of the lever EF, and W a weight of

one pound, placed three times as far from the

prop as the power P acts at F, by the cord
going over the fixed pulley D : in this case

tiie power must be equal to three pounds, in

order to support the weight of one pound.

To this sort of lever are generally referred

the bones of a man’s arm; for when he lifts a

weight by the hand, the muscle that exerts

its force to raise that weight is fixed to the

bone about one-tenth part as far below the

elbow as the hand is. And the .elbow being

the centre round which the lower part of the

arm turns, the muscle must therefore exert a

force ten times as great as the weight that is

raised.

As this kind of lever is a disadvantage to

the moving power, it is used as little as pos-

sible; but in some cases it cannot be avoided,

such as that of a ladder, which being fixed at

one end, is by the strength of a man’s arms
reared against a wall.

What is called the hammer-lever differs

in nothing but its form, from a lever of the

first kind. Its name is derived from its use,

that of drawing a nail out of wood by a ham-
mer.

Suppose the shaft of a hammer to be five

times as long as the iron part which draws
the nail, the lower part resting on the board

as a fulcrum ; then by pulling backwards the

end of the shaft, a man will draw a nail with

one-fifth part of the power that he must use

tQ pull it out with a pair of pincers, in which
case the nail would move as fast as his hand

;

but with the hammer the hand moves five

times as much as the nail, by the time that

the nail is drawn out.

Let ACB (fig. 5.) represent a lever of this

sort, bent at C, which is its prop, or centre

of motion. P is a power acting upon the

longer arm AC, at A, by the means of the

cord DA going over the pulley D; and W is

a weight or resistance acting upon the end B
of the shorter arm CB. If the power is to the

weight as CB is to CA, they are in equilibrio

:

thus, suppose W to be five pounds, acting at

the distance of one foot from the centre of

motion C, and P to be one pound, acting at

A, five feet from the centre C ; the power
and weight will just balance each other.

Thus we see, that in every species of lever

there will be an equilibrium, when the power
is to the weight, as the distance of the weight

from the fulcrum is to the distance of the

power from the fulcrum.

In making experiments on the mechanic
powers, some difficulties arise from the weight

of the materials; betas it is impossible to

find any that are without weight, we take

care that they are perfectly balanced them-

selves, before the weights and powers are ap-

plied. The bar, therefore, used in making
experiments on fevers, has the short end so

much thicker than the long arm, as will be
sufficient to balance it on the prop.

Hitherto we have supposed that the power
and weight acted perpendicularly upon the

lever ;
but if they do not, they act with less

force upon it; the power should, therefore,

if possible, be always made to act at right

angles to the lever.

If several levers are combined together in

such a manner, as that a weight being ap-

pended to the first lever, may be supported

by a power applied to the last, as in fig. 6.

(which consists of three levers ofthe first kind,

and is so contrived, that a power applied at

the point L of the lever C, may sustain a

weight at the point S of the lever A), the

power must here be to the weight, in a ratio,

or proportion, compounded of the several

ratios, which those powers that can sustain

the weight by the help of each lever, when
used singly and apart from the rest, have to

the weight. For instance: if the power which
can sustain tire weight P by the help of the

fever A, is to the weight as 1 to 5 ;
and if the

power which can sustain the tame weight by
the lever B alone, is to the weight as l to 4 ;

and if the power which could sustain the same
weight by the lever C, is to the weight as 1

to 5 ;
then the power which will sustain the

weight by the help of the three levers joined

together, will be to the weight in a propor-

tion consisting of the several proportions

multiplied together, of 1 to 5, 1 to 4, and 1

to 5 ;
that is, of 1 to 100.

For since, in the lever A, a power equal to

one-fifth of the weight P pressing down the

lever atL, is sufficient to balance the weight;

and since it is the same thing whether that

power is applied to the lever A at L, or the

lever B atS, the point S bearing on the point

L ;
a power equal to one-fifth of the weight

P, being applied to the point S of the lever B,

will support the weight; but one-fourth of

the same power being applied to the point L
of the lever B, and pushing the same upward,
will as effectually depress the point S of the

same lever, as if the whole power was applied

at S ; consequently a power equal to one-

fourth, of one-fifth, that is, one-twentieth of

the weight P, being applied to the point L ofi

the lever B, and pushing up the same, will

support the we ght ; in like manner, it mat-
ters not whether that force is applied to the

point L of the lever B, or to the point S of the

lever C, since, if S be raised, L, which rests

on it, must be raised also; but one-fifth of the

power applied at the point L of the lever C, ‘

and pressing it downwards, will as effectually

raise the point S of the same lever, as if the 1

whole power was applied at S, and pushed
up the same; consequently a power equal to

one-fifth of one-twentieth, that is, one-hun-
dredth part of the weight P, being applied to

the point L of the lever C, will balance the

weight at the point S of the lever A.
The balance, an instrument of very exten-

sive use in comparing the weights of bodies,

is a lever of the first kind, whose arms are of

equal length. The points from which the

weights are suspended being equally distant

from the centre of motion, will move with i

equal velocity; consequently, if equal weights'

are applied, their momenta will be equal,

and the balance will remain in equilibrio.

In order to have a balance as perfect as

possible, it is necessary to attend to the fol-

lowing circumstances: 1. The arms of the
beam ought to be exactly equal, both as to

weight and length. 2. 'Flic points from which
the scales are suspended should be in aright

line, passing through the centre of gravity of

the beam ; for by this the weights will act di-

rectly against each other, and no part of

either will be lost on account of any oblique
j

direction. 3. If the fulcrum, or point upon
which the beam turns, is placed in the centre

I

of gravity of the beam, and if the fulcrum 1

and the points of suspension are in the same :

right line, the balance will have no tendency
j

to one position more than another, but will
rest in any position it may be placed in„

whether the scales are on or off, empty or
loaded.

if the centre of gravity of the beam, w hen
level, is immediately above the fulcrum, it

j

will overset by the smallest action
; that is,

:

the end which is lowest will descend; and it-

will do this witli more swiftness, the higher the j

centre of gravity is, and the less the points of.

suspension are loaded.

But if the centre of gravity of the beam is-

immediately below the fulcrum, the beam
will not rest in any position but when level

;

and if disturbed from that position, and then,
left at liberty, it will vibrate, and at last come
to rest on the level. In a balance, therefore,

the fulcrum ought always to be placed a little

above the centre of gravity. Its vibrations

will be quicker, and its horizontal tendency
stronger, the lower the centre of gravity,,'

and the less the weight upon the points of
suspension.

4. llie friction of the beam upon the axis'

ought to be as little as possible; because,

should the friction be great, it will require a
considerable force to overcome it; upon
which account, though one weight should a.'

little exceed the other, it will not preponde-
rate, the excess not being sufficient to over*--1

come the friction, and bear down the beam!
The axis of motion should be formed with an'
edge like a knife, and made very hard

; these

edges are at first made sharp, and then round-

ed with a fine hone, or piece of buff leather,

which causes a sufficient blimtness, or rolling*

edge. On the regular form and excellence



of tills axis, depends chiefly the pcrfecfion of

the instrument.

5- The pivots which form the axis or ful-

crum, should be in a straight line, acd at right

angles to the beam. 6. '1 lie arms should be
as long as possible, relatively to their thick-

ness, and the purposes for which they are in-

tended
; as the longer they are, the more sen-

sible is the balance.

They should also be made as stiff and in-

flexible as possible ; for if the beam is too

weak, it will bend, and become untrue. 7.

The rings, or the piece on which the axis

bears, should be hard and well polished, pa-

rallel to each other, and of an oval form, that

the axis may always keep its proper bearing,

or remain always at the lowest point.

Very delicate balances are not only useful

in nice experiments, but are likewise much
more expeditious than others in common
weighing. If a pair of scales with a certain

load is barely sensible to one-tenth of a grain,

it will require a considerable time to ascer-

tain the weight to that degree of accuracy,
because the turn must be observed several

times over, and is very small. But if no
greater accuracy was required, and scales

were used which would turn with one-hun-
dredth of a grain, a tenth of a grain more or

less would make so great a difference in the

turn, that it would be seen immediately.
The statera, or Roman steel-yard, is a lever

of the first kind, and is used for finding the
weights of different bodies, by one single

i

weight placed at different distances from the
prop or centre of motion D (fig. 7.). For the

; shorter arm 1 )G is of such a weight as ex-

actly to counterpoise the longer arm DX. If

this arm is divided into as many equal parts

;j

as it will contain, each equal to GD, the

|

single weight P (which we may suppose to be
one pound) will serve for weighing any thing

;

as heavy as itself, or. as man) times heavier
as there are divisions in the arm DX, or any

5 quantity between its own weight and that

I

quantity. As for example, if P is one pound,
;

and placed at the first division 1 in the arm
DX, it will balance one pound in the scale at

W; if it is removed to the second division at

2, it will balance two pounds in the scale; if

to the third three pounds; and so on to the

l end of the arm DX. If any of these integral

divisions is subdivided into as many equal
parts as a pound contains ounces, and the
weight P is placed at any of these subdivi-

sions, so as to counterpoise what Is in the

scale, the pounds and odd ounces therein will

by that means Jae ascertained.

The wheel and axle is a machine much
used, and is made in a variety of forms. It

consists of a wheel with an axle fixed to it,

so as to turn round with it; the power being
applied at the circumference of the wheel,
and the weight to be raised is fastened to a

rope which coils round the axle.

AB (tig. 9.) is a wheel and CD an axle
fixed to it, and which moves round with it.

It the rope which goes round the wheel is

pulled, and the wheel turned once round, it

is evident that as much rope will be drawn
off as the circumference of the wheel; but
while the wheel turns once round, the axle

turns once round
; and consequently the rope

by which the weight is suspended, will wind
once round the axis, and the weight will be
raised through a space equal to the circum-
ference of the axis,
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i he velocity of the power, therefore, will

be to that ot the weight, as the circumference
of the wheel to that of the axis.

'1 hat the power and the weight may be in

equilibrio, therefore, the power must be to the
weight as the circumference of tiie wheel to
that of the axis.

It is proved by geometry that the circum-
ferences ot dilferefit circles bear the same pro-
portion to each other as their respective dia-

meters do; consequently the power is to the
weight, as the diameter also of the axis to
that of the wheel.

Thus, suppose the diameter of the wheel
to be eight inches, and the diameter of the
axis to be one inch; then one ounce acting
as the power P, will balance eight ounces as
a weight W

;
and a small additional force will

cause the wheel to turn with its axis, and
raise the weight

; and for every inch which
the weight rises, the power will fall eight
inches.

1 he wheel and axis may be considered as a

kind of perpetual lever, of which the fulcrum
is the centre of the axis, and the long and
short arms are the diameter of the wheel and
the diameter of the axis. See fig. 10.

From this it is evident, that the larger the
wheel, and the smaller the axis, the stronger
is the power of this machine; but then the
weight must rise slower in proportion.

A capstan is a cylinder of wood, with holes
in it, into which are put bars, or levers, to
turn it round

;
these are like the spokes of a

wheel without the rim. Sometimes the axis

is turned by a winch fastened to it, which in

this respect serves for a wheel ; and is more
powerful in proportion to the largeness of
the circle it describes, compared with the dia-

meter of the axle.

When the parts of th* axis differ in thick-
ness, and weights are suspended at the differ-

ent parts, they may be sustained by one and
the same power applied to the circumference
of the wheel

;
provided the product arising

from the multiplication of the power into the
diameter of the wheel, is equal to the sum of
the products arising from the multiplication
of the several weights into the diameters of
those parts of the axis from which they are
suspended.

In considering the theory of the wheel and
axle, we have supposed the rope that goes
round the axle to have no sensible thickness;
but as in practice this cannot be the case, if

it is a thick rope, or if there are several folds

of it round the axis, you must measure to the
middle of the outside rope, to obtain the dia-

meter of the axis, for the distance of the
weight from the centre is increased by the
coiling up of the rope.

It teeth are cut in the circumference of a
wheel, and if they work in the teeth of ano-
ther wheel of the same size, as fig. 11, it is

evident that both the wheels will revolve in

the same time; and the weight appended to
the axle of the wheel B, will be raised in the
same time as if the axle had been fixed to the
wheel A. But if the teeth of the second
wheel are made to work in teeth made in the
axle of the first, as at fig. 12, as every part of
the circumference of the second wheel is ap-
plied successively to the circumference of the
axle of the first, and as the former is much
greater than the latter, it is evident that the
first wheel must go round as many times

ns
'

more than the second, as the circumference
of the second wheel exceeds that of the first

axle.

In order to a balance here, (he power
must be to the weight, as the product of the
circumferences, or diameters of the two axles

multiplied together, is to the circumferences'
or diameters of the two wheels.

This will become sufficiently clear, if it is

considered as a compound lever, which was
explained above. Instead of a combination
of two wheels, three or four wheels may
work in each other, or any number; and by
thus increasing the number of wheels, or by
proportioning the wheels to the axis, any de-
gree of power may be acquired.

To this sort of engine belong all cranes for

raising great weights; and in this case the
wheel may have cogs all round it, instead of
handles; and a small lanthorn, or trundle,

may be made to work in the cogs, and be
turned by a winch, which will make the
power of the engine to exceed the power of
the man who works it, as much asthe number
of revolutions of the winch exceeds those of
the axle CD, fig. 9, when multiplied by the
excess of the length of the winch above the
length of the semiduuneter of the axle, added
to the semidiameter or half-thickness of the
rope K, by which the weight is drawn up.
d ims, suppose the diameter of the rope and
axle taken together to be 13 inches, and
consequently half their diameter to be 6%
inches, so that the weight W will hang at 6^
inches perpendicular distance frqm below the
centre of the axle. Now, let us suppose the
wheel AB, which is fixed on the axle, to
have 80 cogs, and to be turned by means of
a winch 6^ inches long, lixed on the axle of a
trundle of eight staves, or rounds, working in

the cogs of the wheel ; here it is plain, that
the winch and trundle would make ten revo-
lutions for one of the wheel A B, and its axis

C D, on which the rope K winds in raising

the weight W ; and the winch being no-

longer than the sum of the semidiameters of.

the great axle and rope, the trundle could,
have no more power on the wheel than a man
could have by pulling it round by the edge,.,

because the winch would have no greater
velocity than the edge of the wheel has, which
we here suppose to be ten times as great as
the velocity of the rising weight ; so that, in

this case, the power gained would be as 10 is

to 1. But if the length of the winches 13
inches, the power gained will be as 20 to I ^
if 19J incites (which is long enough for anv
man to work by), the power gained will be as-

30 to 1 ;
that is, a man could raise 30 times

as much by such an engine, as lie could do by
his natural strength without it, because the
velocity of the handle of the winch would be.
30 times as great as the velocity of the rising

weight; the absolute force of any engine be-
ing in the proportion of the velocity of the
power, to the velocity of the weight raised by
it- But then, just as much power or advan-
tage as is gained by the engine, so much time
is iost in. working it, which is common in all

mechanicalcases whatever.
! In this sort of machines it is requisite t<y

have a ratchetwheel on the end of the axle
C, with a catch to fall into its teeth; which
will at any time support the weight, and keep
it from descending, if the person who turns
the handle should, through inadvertence or
carelessness, quit his hold while the weigte is
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rising. By this means, the danger is pre-

vented which might otherwise happen by the

running down of the weight when left at li-

berty.

The pulley is a small wheel turning on an

axis, with a drawing-rope passing over it: the

small wheel is usually called a sheeve, and is

so fixed in a box, or block, as to be moveable-

round a pin passing through its centre.

Pulleys are of two kinds:— 1. Fixed, which

do not move out of their places; 2. Move-
able, which rise and fall w ith the weight.

When a pulley is lixed, as fig. 13, two equal

weights suspended to the ends of a rope pass-

ing over it, will balance each other ;
for they

stretch the rope equally, and if either ofthem
is pulled down through any given space, the

other will rise through an equal space in the

same time
; and consequently, as the veloci-

ties of both are equal, they must balance each

other. This kind of pulley, therefore, gives

no mechanical advantage ; so that you can

raise no greater weight by it than you could

do by your natural strength. Its use consists

in changing the direction of the power, and

sometimes enabling it to be applied with more
convenience. By it, a man may raise a

weight to any point, without moving from the

place he is in ; whereas, otherwise, he would

have been obliged to ascend with the weight:

it also enables several men together to apply

Jheir strength to the weight by means of the

rope.

The moveable pulley represented at A
(fig. 14), is fixed to the weight W, and rises

and falls with it. In comparing this to a le-

ver, the fulcrum must be considered as at

A; the weight acts upon the centre, and

the power is applied at the extremity of

the lever D. The power, therefore, being

twice as far from the fulcrum as the weight

is, the proportion between the power and

weight, in order to balance each other, must

be as 1 to 2. Whence it appears, that the

use of this pulley doubles the power, and that

a man may raise twice as much by it as by his

strength alone. Or it may be considered in

this way : Every moveable pulley hangs by

two ropes equally stretched, and which must,

consequently, bear equal parts of the weight

;

but the rope A B being made fast at B, half

the weight is sustained by it ;
and the other

part of the rope, to which the power is ap-

plied, has but half the weight to support
;

consequently the advantage gained by this

pulley is as 2 to 1.

When the upper and fixed block contains

two pulleys, which only turn upon their axes,

and the lower moveable block contains also

two, which not only turn on their axis, but

rise with the weight F (fig. 15), the advan-

tage gained is as 4 to 1. For each lower

pulley will be acted upon by an equal part of

the weight ;
and because in each pulley that

moves with the weight, a double increase of

power is gained, the force by which F may be

sustained, will be equal to half the weight di-

vided by the number of lower pulleys; that

is, as twice the number of lower pulleys is to

1, so is the weight suspended to the power.

But if the extremity C (fig. 16) is fixed to

the lower block, it will sustain half as much as

a pulley; consequently here the rule will be,

as twice the number of pulleys adding unity

is to 1, so is the weight to the power.

These rules hold good, whatever may be
the number of pulleys in the blocks.

If, instead of one rope going round all the

pulleys, the rope belonging to each pulley is

made fast at top, as in fig. 17, a different pro-

portion between the power and the weight
will take place. Here it is evident, that each

pulley doubles the power : thus, if there are

two pulleys, the power will sustain four times

the weight.

Fig. 8, is the concentric pulley, invented

by Mr. James White. O, R, are two brass

blocks, in which grooves are cut; and round
these a cord is passed, by which means they

answer the purpose of so many distinct pul-

leys. The advantage gained is found by
doubling the number of grooves in the lower

block.

It is common to place all the pulleys in

each block on the same pin, by the side of

each other, as in fig. 18 ;
but the advantage,

and rule for the power, are the same here as

in figs. 1.5 and 16.,

A pair of blocks with the rope fastened

round it, is commonly called a tackle.

The inclined plane. This mechanical
power is of very great use in rolling up heavy
bodies, such as casks, wheelbarrows, &c. It

is formed by placing boards, or earth, in a

sloping direction.

The force wherewith a body descends upon
an inclined plane, is to the force of its abso-

lute gravity, by which it would descend per-

pendicularly in free space, as the height of

the plane is to its length. For suppose the
plane AB (fig. 19) to be parallel to the hori-

zon, the cylinder C will keep at rest on any
part of the plane where it is laid. If the

plane is placed perpendicularly, as AB, fig.

20, the cylinder C will descend with its whole
force of gravity, because the plane contributes

nothing to its support or hindrance ; and
therefore it would require a power equal to iti

whole weight to keep it from descending.

Let AB (fig. 21; be a plane parallel to the

horizon, and AD a plane inclined to it; and
suppose the whole length A D to be three

times as great as the perpendicular D B. In

this case, the cylinder E will be supported
upon the plane DA, and kept from rolling,

by a power equal to a third part of the

weight of the cylinder ; therefore a weight
may be rolled up this inclined plane, by a

third part of the power which would be suf-

ficient to draw it up by the side of an upright

wall.

It must also be evident, that the less the

angle of elevation, or the gentler the ascent is,

the greater will be the weight which a given

power can draw up ; for the steeper the in-

clined plane is, the less does it support of the

weight
; and the greater the tendency which

the weight has to roll, consequently the more
difficult for the power to support it: the ad-

vantage gained by this mechanical power,
therefore, is as great as its length exceeds its

perpendicular height.

To the inclined plane may be reduced all

hatchets, chisels, and other edge-tools.

The wedge is the fifth mechanical power or
machine : it may be considered as two equally

inclined planes, joined together at their

bases; then D G (fig. 22) is the whole thick-

ness of the wedge at its back A BG D, where
the power is applied; E F is the depth or
height of the wedge

;
B F the length of one

of its sides; and OF is its sharp edge, which

is entered into the wood intended to be split;

by the force of a hammer or mallet striking

perpendicularly on its back. Thus, A li

(fig. 23) is a wedge driven into the cleft

C£D of the wood F G.
When the wood does not cleave at any dis-

tance beforp the wedge, there will be an equi-

librium between the power impelling the

wedge downward, and the resistance of the

wood acting against the two sides of the
wedge, when the power is to the resistance as

half the thickness of the wedge at its back is

to the length of either of its sides ; because
the resistance then acts perpendicular to the

sides of the wedge. But when the resistance

on each side acts parallel to the back, the

power that balances the resistances on both
sides will be, as the length of the whole back
of the wedge is to double its perpendicular

height.

When the wood cleaves at any distance

before the wedge (as it generally does), the

power impelling the wedge will not be to the

resistance of the wood as the length on the

back of the wedge is to the length of both its

sides, but as half the length of the back is to

the length of either side of the cleit, esti-

mated from the top or acting part of the

wedge. For, if we suppose the wedge to be

lengthened down from the top C E, to the

bottom of the cleft at D, the same proportion

will hold
;
namely, that the power will be to

the resistance as half the length of the back
of the wedge is to the length of either of its

sides: or, tvhich amounts to the same thing,

as the whole length of the back is to the

length of both the sides.

The wedge is a very great mechanical
power, since not only wood, but even rocks,

can be split by it
;
which it would be impos-

sible to effect by the lever, wheel and axle,

or pulley
;
for the force of the blow, or stroke,

shakes the cohering parts, and thereby makes
them separate more easily.

The screw (fig. 24.) is the sixth arid last me-
chanical power, but cannot properly be called

a simple machine, because it is never used
without the application of a lever or winch to
assist in turning it

;
and then it becomes a

compound engine of a very great force,
either in pressing the parts of bodies closer to-
gether, or in raising great weights. It may
be conceived to be made by cutting a piece
of paper, ABC (fig. 25), into the form of an
inclined plane, or half-wedge; and then wrap-
ping it round a cylinder (fig. 26), the edge of
the paper AC will form a spiral line round
the cylinder, which will give the thread of the
screw. It being evident that the winch must
turn the cylinder once round, before the
weight of resistance can be moved from
one spiral winding to another; therefore,
as much as the circumference of a circle
described by the handle of the winch is

greater than the interval or distance between
the spirals, so much is the force of the screw.
Thus, supposing the distance of the spirals to
be half an inch, and the length of the wjnch
twelve inches, the circle described by* the
handle of the winch where the power acts
will be 76 inches nearly, or about 152 half-

inches, and consequently 152 times as great
as the distance between the spirals: and
therefore a power at the handle, whose in-

tensity is equal to no more than a single
pound, will balance 152 pounds acting against
the screw

;
and as much additional force as



is sufficient to overcome the friction, will

raise the 152 pounds; and the velocity of

the power will be to the velocity of the

weight, as 152 to 1. Hence it appears, that

the longer the winch is, and the nearer the

spirals are to one another, so much the

greater is the force of the screw.

A machine for shewing the force or power
of the screw may be contrived in the following

manner:—Let the wheel C have a screw

(fig. 24) on its axis, working in the teeth of the

wheel D, which suppose to be 48 in number.
It is plain, that for every time the wheel C

j

and screw' are turned round by the winch A,
the wheel D will be moved one tooth by the

ji screw ;
and therefore, in 48 revolutions of

the winch, the wheel D will be turned once
round. Then, if the circumference of a cir-

cle, described by the handle of the winch A,
is equal to the circumference of a groove
round the wheel D, the velocity of the han-

dle will be 48 times as great as the velocity of

any given point in the groove. Consequent-

ly, if a line G goes round the groove, and
has a weight of 48 pounds hung to it, a

power equal to 1 pound at the handle will ba-

1

lance and support the weight. To prove

this by experiment, let the circumferences of I

the grooves of the wheels C and D be equal

to one another
;
and then if a weight H, of

1 pound, is suspended by a line going round
the groove of the wheel C, it will balance a

weight of 48 pounds hanging by the line G ;

and a small addition to the weight H will

cause it to descend, and so raise up the other

weight.

If a line G, instead of going round the

groove of the v'heel D, goes round its axle I,

the power of the machine will be as much in-

creased as the circumference of the groove

exceeds the circumference of the axle; which
supposing to be six times, then one pound
at H will balance six times 48, or 288 pounds,

hung to the line on the axle : and hence the

power or advantage of this machine will be

as 288 to 1. That is, a man who by his na-

tural strength could lift a hundredweight,

will be able to raise 288 cwts. by this engine.

If a system of pulleys was applied to the

cord H, the power would be increased to an
amazing degree.

When a screw acts in a wheel in this man-
ner, it is called an endless screw.

When it is not employed in turning a

wheel, it consists of two parts: the first is

called the male or outside screw ;
being cut

in such a manner, as to have a prominent
part going round the cylinder in a spiral man-
ner, which prominent part is called the

thread of the screw ;
the other part, which is

called the female, or inside screw, is a solid

body, containing a hollow cylinder, whose
concave surface is cut in the same manner as

the convex surface of the male screw, so [hat

the prominent parts of the one may fit the

concave parts of the other.

A very considerable degree of friction al-

ways acts against the power in a screw ; but

this is fully compensated by other advan-

tages; for on this account the screw con-

tinues to sustain a weight, even after the

power is removed, or ceases to act, and
presses upon the body against which it is

driven. Hence the screw will sustain very
great weights ;

insomuch that several screws

properly applied, would support a large build!

MECHANICS.

mg, whilst the foundation was mending, or

renewed.

OF COMPOUND MACHINES.

Though it is evident from the principles

delivered above, that any one of the mecha-
nical powers is capable of overcoming the

greatest possible resistance, in theory; yet,

in practice, if used singly for producing very

great effects, they would be frequently so

unwieldy and unmanageable, as to render it

impossible to apply them. For this reason,

it is generally found more advantageous to

combine them together ; by which means the

power is more easily applied, and many other

advantages are obtained. In all machines,

simple as well as compound, what is gained

in power is lost in time. Suppose that a man,
by a fixed pulley, raises a bpam to the top of

a house in two minutes, it is clear t hat he

will be able to raise six beams in twelve mi-

nutes ; but by means of a tackle, with three

lower pulleys, he will raise the six beams at

once, with the same ease as he before raised

one; but then he will be six times as long

about it, that is, twelve minutes: thus the

work is performed in the same time, whether
the mechanical power is used or not. But

the convenience gained by the power is very

great; for if the six beams are joined in one,

they may be raised by the tackle, though it

would be impossible to move them by the

unassisted strength of one man.
Consequently, if by any power you are

able to raise a pound with a given velocity,

it will be impossible, by the help of any ma-
chine, to raise two pounds with the same ve-

locity
;
yet, by the assistance of a machine,

you may raise two pounds with half that ve-

locity, or even one thousand with the thou-

sandth part of that velocity
; but still there is

no greater quantity of motion produced,
when a thousand pounds are moved, than

when one pound is moved
; the thousand

pounds moving proportionally slower.

No real gain of force is, therefore, ob-

tained by mechanical contrivances
;
on the

contrary, from friction, and other causes,

force is always lost; but by machines we are

able to give a more convenient direction to

the moving power, and to apply its action at

some distance from the body to be moved,
which is a circumstance of infinite import-

ance. By machines also, we can so modify
the energy of the moving power, as to obtain

effects which it could not produce without

this modification.

In machines composed of several of the

mechanical powers, the power will be to the

weight, when they are in equilibrio, in a pro-

portion formed by the multiplication of the

several proportions which the power bears to

the weight in every separate mechanical
power of which the machine consists.

Suppose a machine, for instance, com-
posed of the axle in the wheel, and a pulley;

let the axle and wheel be such, that a power
consisting of one-sixth of the weight will ba-

lance it
;
and let the pulleys be such, that by

means of them alone, a power equal to one-

fourth of the weight would support it: then,

by means of the axle in the wheel, and the

pulleys combined, a power equal to one-fourth

of one-sixth, that is, of the weight, will be

in equilibrio with it.

In contriving machines, simplicity ought
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particularly to be attended to ;
for a com-

plicated machine is not only more expen-

sive, and more apt to be out ot order, but

there is also a greater degree of friction, in

proportion to the number ot rubbing parts.

Whatever may be the construction of a

machine, its power will always be in propor-

tion to the velocity of the power to the

weight ; and so that this is obtained in the

greatest degree that circumstances will ad-

mit, or that are necessary, then the fewer

parts the better.

It is evident, from the principles already

laid down, that the velocity of a wheel is to

that of a pinion, or smaller wheel which is

driven by it, in proportion to the diameter,

circumference, or number of teeth in the pi-

nion to that of the wheel. Thus, il the num-
ber of teeth in a wheel are 60, and those of

the pinion 5, then the pinion will go 12 times

round for once of the wheel, because 60, di-

vided by 5, gives 12 for a quotient.

Hence, if you have any number of wheels

acting on so many pinions, you must divide

the product of the teeth in the wheels by

those in the pinions; and the quotient will

give the number of turns of the last pinion in

one turn of the first wheel. Thus, it a wheel

A (fig. 27) of 48, acts on a pinion B ot 8, on

whose axis there is a wheel C of 40, driving a

pinion D of 6, carrying a wheel E ot 36,

which moves a pinion F of 6, carrying an in-

dex; then the number of turns made by

the index, will be found in this manner:
4 8 x 40 x 3^6—8 0 12 0—940

,
the number of

turns which the index will make while the

wheel A goes once round.

Any number of teeth on the wheels and
pinions having the same ratio, will give the

same number of revolutions to an axis : thus,

«^X V X Vto
00=240

’
as before. It

therefore depends upon the skill of the engi-

neer, or mechanic, to determine what num-
bers will best suit his design.

It is evident, that the same motion may be
performed, either by one wheel and pinion,

or by many wheels and pinions, provided the

number of turns of all the wheels bear the

same proportion to all the pinions which that

one wheel bears to its pinion.

When a wheel is moved immediately by
the power, it is called a leader; and if there

is another wheel on the same axis, it is called

the follower. Thus A, being moved immedi-
ately by the power, is to be considered as a

leader, ancl B as a follower
;
the wheel C be-

ing driven by B, becomes a leader, and D a
follower; E (fig. 28) is a leader, and the cy-

linder F may be considered as a follower.

Sometimes the same wheel acts both as a

leader and a follower
;
as in fig. 29, where

B is moved by A, and consequently is a
follower, while, as it drives C, it is also a

leader. Therefore, as to multiply both the

divisors and dividend by the same number
does not alter the quotient; in mechanical
calculations, every wheel that is both a lead-

er and a follower, may be entirely omitted.

The power of a machine is not at all al-

tered by the size of the wheels, provided the

proportions to each other are the same.

On the application of men and horses, as

moving powers in machinery, fyc. A horse

draws with the greatest advantage, when the

line of draught is not level with lys breast, but
.11
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inclines upwards, making a small angle with
the horizontal plane.

A horse drawing a weight over a single pul-
ley, can draw 200lb. for eight hours a day,
and walking at the rate of miles in an
hour, which is about 3f feet in a second

; and
it the same horse be made to draw 2401b.,
he can work but six hours a day, and cannot
go quite so fast. To this may be referred the
working of horses in all sorts of mills and
water-works

; where we ought to know as

near as we can, how much we make every
horse draw, that we may judge of w hat the
effect will be, when proper allowance shall

have been made for all the frictions and
hindrances, before we cause any machine to
be erected.

When a horse draws in a mill, or gin of
any kind, great care should be taken that the
horse-walk, or circle in which he moves, be
large enough in diameter, otherwise the horse
-cannot exert all his strength; for, in a small
circle, the tangent (in which the horse draws)
deviates more from the circle in which the
horse is obliged to go, than in a larger circle.

The horse-walk should not be less than 40
feet in diameter, when there is room for it.

In a walk of 19 feet diameter, it lias been
calculated that a horse loses two-fifths of his

strength.

The worst way of applying the force of a

horse, is to make him carry or draw up hill

;

for, if the hill is steep, three m.en will do
more than a horse ; each man loaded with
1001b. will move up faster than a horse that is

loaded with 3001b. 'Tills is owing to the
position of the parts of a man’s body, which
are better adapted for climbing than those of

a horse.

As a horse, from the structure of his body,
can exert most strength in drawing almost
horizontally in a straight line, a man exerts the

least strength that way ; as for example : if a

man weighing 1 401b. ,
walking by a river or

canal side, draws along a boat, or barge, by
means of a rope coming over his shoulders, or

otherwise fastened to his body, lie cannot
draw above 271b., or about A. of what a horse

can draw in that case. Five men are about
equal in strength to one horse, and can with
the same ease push round the horizontal beam
in a 40-foot walk; but three of the same men
wilt push round a beam in a 19-foot w'alk,

which a horse (otherwise equal to live men)
can but draw rou nd.

A man turning a horizontal windlass by a

handle, or winch, should not have above
301b. weight acting against him, if he is to

work ten hours a day, and raise the weight at

the rate of three feet and a half in a second.

This supposes, however, that the semidi-

ameter of the windlass is equal to the distance

from the centre to the elbow of the handle;
for if there is a mechanical advantage, as

there usually is, by having the diameter of

the axle, on which the rope winds, four or five

times less than the diameter of the circle

described by the hand, then may the weight
(taking in also the resistance, on account of

the friction and stiffness of the rope) be four

or live times greater than 301b.
; that is, so

much as it rises slower than the hand moves.

MECONIUM, in pharmacy, the extract

of English poppies. Meconium has all the

virtues of the foreign opium, but in a some-
what lower degree.

S

H E D
MEDAL denotes a piece of metal in the

form of coin, such as was either current mo-
ney among the undents, or struck on any
particular occasion to preserve the portrait
ot some great person, or the memory of
some illustrious action, to posterity. '

its

etymology is probably of little consequence,
though the best authorities give it from “ me-
tallum.”

To enlarge on the utility of medals in the
sciences, were needless. "A

s

historical do-
cuments, they form the principal evidence
we can have of the veracity of old historians.
In some few instances they correct the names
of sovereigns; and in a great many, illus-

trate the chronology of reigns. By their as-

sistance the geographer has sometimes been
enabled to determine the situation of a town
whose name aloue has reached us. To the
naturalist they afford the only proofs of tlie

knowledge which the ancients had of certain
plants and animals ; and they sometimes pre-
serve delineations of buildings for the archi-
tect, ol which not even a ruin is, at this day,
standing. The connection of medals and
poetry lias been treated at considerable
length by Mr. Addison. To the connoisseur
they are absolutely necessary, as they enable
him to appropriate the busts and portraits of
antiquity. And the scholar need hardly be
reminded that they have contributed in no
small degree to the elucidation of obscure
passages in antient authors. The alto-relievo
ot the Greek coins is one of the best schools
of study for the sculptor.

1 lie study of medals, perhaps, is not of
very antient date. The preservation of the
Greek coins among their choicest treasure, is

said to have been one of those marks of due
respect which the Romans shewed the
Greeks : but the knowledge of medals in se-
ries does not seem to have formed a distinct
branch, either of study or entertainment, till

the revival of literature in Europe. Petrarch
is related to have been one of the first who
began to study the medallic science. AI-
phonso, king of Arragon, formed another col-
lection. And a third was placed by Cosmo
de Medici among the curiosities in the Mu-
seum at Florence.

In this country, though we know of the ex-
istence ot no cabinet before the time of Cam-
den, it may be fair to suppose that the know-
ledge of coins and medals was introduced
from Italy. The “ Britannia” was the first

work in which engravings of them were pro-
duced : and Speed’s Chronicle, which soon
followed it, was illustrated with coins from
the collection of sir Robert Cotton. Henry
prince of Wales was one of the first who had
a rich cabinet

; and he bequeathed it at his

death to Charles. The most considerable of
our other early collectors were, a-rchbishop

Laud, lord Arundel, and Mr. Selden. Oli-
ver Cromwell, we are told, had a small collec-

tion
;
and the cabinet of Charles the Second

is mentioned by Vaillant.

In the article here presented to the reader’s
notice, we shall give first a brief account of
the coins of the most antient nations which
are still extant; reserving only the Greek
and Roman, which are the most interesting
of all coins, for a more extended view

; add-
ing, at the close, a particular though con-
densed history of the coins and coinage of
England. For the first pjp-t, as well as for

*

the Greek and Roman coins, we have relied

principally on the authority of Mr. Pinker-

ton. For the last, all the best writers have
been consulted.

In what country coinage originated is un-
certain, though the Greeks have the fairest

claim to the invention. Ilomer, indeed,

makes no mention of money; and even in

Scripture we find weight alone used in the

estimation of metals. The Hebrew shekels,

and the brass coins with Samaritan charar- :

ters, are thought to be, most of them, later

than the Christian sera, and generally the fa-

brication of modern Jews. A sprig on one
side, and a vase upon the other, is their ge-
neral impression.

The Assyrians, the Medes, and the early

inhabitants of Egypt, appear to have been
totally ignorant of coined money. Nor was

,

it used by the Phoenicians till after the
Greeks had set the example. '“Upon the

;

whole,” says Mr. Pinkerton, “ the Lydian
coins seem the most antient of Asia: they
are without legends, but have all the rude
appearance of antiquity.” The next are

\

the Persian, which are well known from the

archer on them; and from Mithras the
Persian deity, the dress of the princes, and
other marks. One of the Darics, coined
about five hundred years before the Chris-

tian sra, is engraved in the first plate of the

Numismata Pembrochiana. “ All the real

Darios,” says Mr. Pinkerton, “ are gold;

the silver coins with the archer are later, and
never were called Darics.” Of the latter, a

'

great many are preserved in the cabinet of
Dr. Hunter. A second series of Persian
coins begins with Artaxares, or Artaxerxes, i

who overthrew the Parthian monarchy about
the year 210, and ends with the year 636, .

when Persia was conquered by the Saracens.

These are large and thin, with the king’s

bust on one side, and usually the altar of Mi-
thras on the other; the former accompanied
by Persian letters. Four of them are en-
graved in tlie Numismata Pembrochiana,
and six others on a separate plate from the i

cabinet of the late Mr. Duane. The Phoe-
nician and Punic, with the Palmyrene and
the Etruscan coins, and perhaps the early
Spanish, make up the list of the more an-
tient. The early Gaulish coins are too rude
and indistinct for explanation.

The description of the Greek coins it is
;

probable will be best prefaced by a few re-

marks on their original value. A knowledge
of this subject is not more necessary to the
collector than the classical scholar. The first

shape, says Mr. Pinkerton, in which money
appeared, it is well known, was that of pieces
of metal without stated form or impression,
but merely regulated to a certain weight.
For weight was the grand standard of antient
coinage. In Greece large sums were referred
to so many mns or mins; and the yet larger

denomination of so many talents. The nfina
is thought to have contained 100 drachms,
and the talent 60 mins. Such at least was
the measure ofAthens. A list of the value of
the other antient talents has been given by
Dr. Arbuthnot : its authority, however, has®
been questioned, and the difficulty of ap-
plying it to antient coinage seems extremely
great.

The leading denomination of the Greek,
silver mon>y was the drachma, or eighty



part of an ounce, of which Mr. Pinkerton

describes the medial value to be niuepence
sterling: the didrachm, tridrachm, and te-

tradrachni, explain themselves, except the

tetradrachm of the iFgineao standard, which
was valued at live -shillings. This last was
the largest form of the Greek silver coins.

The silver divisions of the drachma were the

tetroboiion, the hetnidrachm or tribolion, the

diobolion, the okolus, the hemiobolion, the

t-etrabolion, and dichalcos
; the lirst of the va-

lue of sixpence, the last of a farthing and a

half. Of the distinct names by which many
• of these coins were called among the different

states, our intelligence is partial; nor are

such names of consequence.

The next Greek coinage, in point of an-

tiquity, is that of copper, which is said not to

have been introduced till four hundred and
four years before the Christian ana. The

l first copper coin of Greece was the chalcos,

of which two went to the quarter of Hie silver

obolus. In days of poverty, however, even
this was divided by different states into dif-

ferent portions, which were called Arm*, or

little coins. The lepton, dileptem, and te-

tralepton, were the divisions of the chalcos,

the smaller of which, from their perishable

size, are very rare. Such were the brass

coins of Greece previous to the subjection of

that country to the lloman empire.

The earliest of the gold coins of Greece
are those of Philip of Macedon, although they

i were struck in Sicily considerably earlier.

Philip, having conquered the city Crenides,
on the confines of Thrace, found gold-mines
in its neighbourhood, formerly ill explored,

|

and of small produce. * From this gold he
first struck-the coins called Philippi, because
of his portrait which appears on them. The

i Philippi it should seem were didrachms, the

i
form most universal in the antient coinages

' of gold
;
and at their first appearance went

for 20 silver drachma-, but in latter times for

|
25 Greek drachma: or Homan denarii. The

I Philippes was also called Xpvjor There were
likewise the' and the riTuproxpvaos,

• with gold coins of Cyrene, which could not
1 have gone for more than two drachmas of

I silver. There were also the Ai xfv,tos and
the TErpapif, or quadruple X^vaos

; the for-

!
mer worth about two, and the latter worth

I
about four pounds of our money.

The original value of the Homan coins is a

I

subject still more intricate and extensive. As

|

in Greece, the first estimation of their money

j

was by weight; though copper, not silver,

j

was the first medium of coinage. The first

Roman coinage, according to Mr. Pinkerton,
was in the reign.of Servius Tullus, about the

I year 4f30 before the common a:ra, and was
confined to the as or ws libralis, or piece of

; brass only, which was stamped with the two-
faced, head of Janus on the one side, and the
prow of a ship on t lie other; though Mr.
rinkerjfon afterward thinks, it probable that

the very first Roman ases of Tullus had the

figure of a bull, ram, or other species of cat-

tle. However this may be, parts of the as

were very early given in proportion of weight
mid-value-: such were the semis or half, the

triens, the quadrans, the sextans, and the un-
. cia. - After a certain period, the as, though

still called libra, fell to two ounces; and as it

fell in weight, larger denominations we're

.
coined. Such were the bissus or dupondius,
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the tressis, the quadrussis, and even the de-
cussis, or piece of ten. ases in copper.

hen the Romans began, by intercourse
with Greece, to imbibe the arts of elegance, a
variety of types appeared upon the parts of
the as, and at length upon the as itself;

though these, it is believed, are not seen til!

near the time of Sylla. Dupondii, or double
ases, were also coined in the later period of

the commonwealth, as in the former; toge-
ther with the sestercii wrei, which came in

place of tire quadrusses. It must also be ob-
served that tire Romans, in some instances,

accommodated their coins to the country in

which their army was stationed ; so that it

is from the coiiE sti uck at Rome only that
die coinage can be adjusted.

'I lie largest of the imperial brass coins,

according to our author, was the sesterciusy
worth about twopence English

; no sensible

diminution of which from its first weight of
an ounce took place till the reign of Alex-
ander Severus, when it lost upwards of a
sixth. In the time of the Philippi, it was still

more reduced
;
and under Trajanus Decius

it had lost near a half. lie was the first

prince who seems to have coined double
sestercii, or quinarii of brass, for such are t he
common medallions inscribed FELICITAS
SAEC VI. I, or VICTORIA AYG., which
just weigh double his sestercii, and little

more than the sestercii of the early emperors.
From Trebonianus Gallus down to Gallienus,
when what is called the first brass ceases,
the sestertius does not weigh above one-third
of ati ounce : any larger are double sestercii,

or medallions struck upon uncommon occa-
sions. After Gallienus, the sestercius totally

vanishes. Under Valerian and Gallienus, a
new coinage appears of what were called de-
narii wris, prPliilippei a-ria of copper washed
with silver. In the reign of Diocletian, the
follis supplied the place of the sestercius

;

and soon after we find the denarius arcus
dropped for ever. Such was the progress of
the largest form of the imperial brass coin of
Home.

M lie dupondius, being half the sestercius,

was the next in value. Prior to Augustus,
it seems to have been commonly struck in

copper; though after his time it was struck in

yellow brass. It kept pace with the sester-

cius in ali its stages.

The imperial as or assarium is the next
coin. It began to be called assarium as soon
as its size was reduced to half an ounce, and,
like the dupondius, diminished gradually in

its form, till at the end of Gallienus’s reign
it became what is called small brass. The
parts of the as, says Mr. Pinkerton, in the
imperial times, are, generally speaking, very
rare. However, of Nero, there are the se-

mis, triens, quadrans, sextans, and uncia,

being all the parts
;
and of Domitian there

are the same.
From Pertinax down to Gallienus, there is

no small brass save of Trajanus Decius.
"With Gallienus it becomes extremely com-
mon. Toward the end of his reign the assa-

ria were diminishing to a still less size. Far-
ther we shall not trace this branch of the
coinage.

The silver coinage of Home is supposed
first to have taken place about 2G6 years be-

fore the Christian rera. T he most antient de-
narii are tiiose on which no inscription, save
the word ROMA, appears : and at. that tiu>e
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the denarius seems to have gone for ten ases

;

though it was afterward raised to sixteen, till

the time of Gallienus. Under Caracaila,

when the silver coinage was debased, denarii

.were- struck of two sizes
;
the larger bearing

an increase qf value by a third . 136th, how-
ever, fe'sgened by degrees till after Gordian
III. when the smaller totally vanished, and-

the larger alone remained I The latter, in

the time of Gallienus, was the. sole denarius,

of silver, and probably gave rise to, the dena-

rii cerei, which have been already mentioned.'

Such was the silver coinage' till the time of

Constantine the First, when the milliarensis

was. introduced, weighing. about 70 grains,

and answering in jvorth.to oiir shilling.
r
l he

denarii or argent ei w-ere, how-ever, still, coin

\‘d, and were the money most "common
currency.

Of the smaller silver . coins of Rome, two
only remain to be mentioned, the quinarii-'or

pieces of five ases, and the sestercii of silver,

which seem to have been coined down to

Augustus.

Gold, we are informed by Pliny, was first

coined at Pome in the 204th year before the

present a ra; and his account of the diminu-
tion in weight" which marked the progress of
its coinage, is singularly corroborated by
such coins as have come dow n to us. The
scruple, he says, went for 20 sesterces. “

It

was afterw ard thought proper to coin 40 pieces

out of the pound of gold. And our princes
have by degrees diminished their weight to

45 in the pound.” Till Sylla’ s time, the au-
reus continued at 30 denarii; it afterwards
fell to 20; though both under Claudius and
Severus w-e find it at 25. Constantine the
First, instead of the aureus, gave the solidus,

of six in the ounce of gold; one of which an-
swered to 14 of the milliarenses. The soli-

dus continued of the very same standard to
the dose of the Byzantine empire.

Of the portraits which are to be found on
coins, those of the. kings of Macedon have
the first rank, as. tlu-ir coins have the great-
est antiquity of any yet discovered on which
portraits are found. Alexander I. begins the.

series, who reigned 501 years before tin;

Christian rcra. Then follow the kings and
queens of Sicily, Cavia, Cyprus, Pontus,
Egypt, Syria, Thrace, Pitliynia, &c. extend-
ing in series from the time of Alexander the
Great to the birth of Christ, comprising a
period of about 330 years. In this class are
placed the beautiful coins of the Seleucidx*.

The last series of antient kings goes down to
the fourth century, including those of Mau-
ritania and Judea; and finishing the series of
the portraits of kings found on medals struck
witli Grecian characters.

The Roman emperors present a most dis-
tinct series from Julius to a later period than
the destruction of Home by the Goths.

The kings, upon Greek coins, have gene-
rally the diadem, without any other orna-,

ment, usually with a side face, and almost al-

ways in very high relief; though several,
particularly the beautiful gold coin of Pto-
lemy Philadelphus, others of Antony and
Cleopatra, & c. have more portraits than one
upon them. The chief ornament of the por-
traits is the diadem or vitta. The radiated
crown, a mark of deification, on the posthu-
mous coins of Augustus, was, in a little more
than a century after, put upon uxont of.ihe
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emperors' heads in their several medals. The
crown of laurel is continually seen : and
Agrippa appears not only with the rostral
hut the mural crown. The successors of
Alexander assumed, by way of distinction,

different symbols of deity on the busts of
their medals. A few instances also occur,
among the Roman coins, of the helmet.

i he reverses of medals, both among the
Greeks and Romans, were of infinite variety.
I hey contain figures of deities at whole length
with their attributes and symbols; public
buildings and divers ons; allegorical repre-
sentations; ceremonies; historical and pri-

vate events
; figures of antient statues ;

sub-
jects of natural history

;
magistracies, &c.

't he reverses of the Roman coins have more
art and design than the Greek, though the

latter have more exquisite relief. In the
very antient coins no reverse is found, and of
the antient Greek reverses some are in in-

taglio. The figures of deities andpersoni-'
locations on the Roman coins, are commonly
attended with the names: as, the figure of
Virtue with VIRTVS AVGVSTI: but on
the reverse of the Greek coins the figure is

only accompanied by some certain symbol

;

as Ceres with her wheaten garland, Mars
with his armour, or Mercury with his cadu--
ecus. T he anchor on iseleucian coins is the
mark of Antioch ; the owl, of Athens ; the
labyrinth, of Crete; the horse, of Thessaly;
and SO' on.

Of the legends, the early Greek coins
usually contain the name or the initials of the
city they belong to; or the name, the first

character of it, or the monogram, of the
prince. The earliest coins of Athens have
only A0E, money of Athens: 'EY, of Syba-
sis; MAS, of Massilia. SYrtAKOYSIflN oc-
curs at lull length, as well as thlAHinOS for

Philip of Macedon. And though in after-

tinies the names of princes were accompanied
by modest adjuncts, there were others that
were not a little proud. Of the former were
AIKAIOY, EYEEBOYS, tJ>IAEAAHNOS . of

the latter, ©EOTIATOPOS, BASIAEflS BA-
XIAESIN &c .

After the Roman empire had swallowed up
the Grecian, the legends on Greek coins be-

came as remarkable for length as they had

before been for brevity. The Greek impe-

rial coins have a great variety in their le-

gends. Nor are many of the reverses want-

ing in adulation. The legends of the Roman
imperial coins are stilt more deservedly cele-

brated for their beautiful simplicity. IYDEA
CAPTA and ASIA SUBACTA are suffi-

cient instances.

Of the pieces produced by the antient

mints, there were some of a size which shew-

ed them evidently to have been intended for

something else tlian circulation. Medallions

were occasionally presented by the emperor

to his friends; and sometimes by the mint-

ma >ter to the emperor as specimens of work-

manship. These are usually known by then-

weight, which is far greater than that of the

acknowledged money. Both the Greek and

Roman medallions appear to have been prin-

cipally, struck in the imperial periods. Till

the time of Hadrian they are rare. For a

ore full account of them, we refer to the

^'ork of Mr. Pinkerton.

To dwell longer on the various typ s eithe

of thertMeeian -or the^omau coins, would be

superfluous. Their curiosity and elegance

are infinite. The regal coins of Greece are

interesting from their portraits
;

the coins of

cities, from their importance to geography.
On the consular coins of Rome, the names
and titles of the consuls do not appear fill

toward the close of the series: the brass

consular coins are uninteresting. The im-

perial brass is of three sizes, large, middle,

and small; the first forming a series of the

greatest beauty. The imperial silver coins

are numerous; the gold, of wonderful per-

fection. For the different abbreviations which
occur both upon the Greek and Roman
coins, we shall refer to the "Fables selected

by Mr. Pinkerton, as it would be impossible,

in so concise a work as this, to give every

information which the collector might re-

quire. The best works upon the Greek and
Roman coins are probably these: Froe-

lich's Notitia Eiementaris; Neuman’s Po-
puli & Reges inediti; the Works of Pelle-

rin
;

the Xummi populorum et urbium
Magna: Gracia?, bv Dr. Combe; Ilaver-

camp on the Consular Coins
;
and the Ro-

man Imperial, by Vaillant, edition 1745, by
Valdini, with the Supplement by Kehl.

Of the early British coins, previous to the

arrival of the Romans, we know but little.

They were probably like the antient Gaulish,

rudely ornamented, and without inscriptions.

Those which we usually call British, were
evidently the work of Roman moneyers.

Those with CVNO on one side, and GAMY
on the other, are usually ascribed to Cunobe-
lin, the king of the Trinobantes. There is

also one which has a bull on the obverse,

with V.E.R.V.L.A.M.1.0. for the legend,

apparently struck at Verulam. The mean-
ing of taseiu, which is common both to the

Gallic and the British coins, wants explana-

tion.

Of the coins of the Saxon heptarchy, there

are but two descriptions : the sceatta, or

penny, and the styca; the latter of which

seems to have been principally confined to

the kingdom of Northumbria. Gf the coins

of the heptarchic princes, the series is very

far from regular ; and of one or two princes

unique specimens only are known. Of the

chief monarchs, Ethelbald and Edmund Iron-

side are the only two who break the series.

Of their coinage we have no specimens. The
obverses of all these bear merely the resem-

blance of a human bust ;
though the reverses

are occasionally interesting. The inscrip-

tions also are sometimes peculiar; and we
have a few specimens in the ninth century of

archiepiscopal coinage. The best guide to

the collector of Anglo-Saxon coins will be

found in the plates of Dr. Iiickes’s “ The-
saurus;” their rarity and value may be learnt

from the Essay we have so often quoted.

The two first kings after the Conquest

coined only pennies, the types of which are

different, though in point of weight and good-

ness they agree with the pennies of the Sax-

ons: their weight was usually 22 grains and

a half. The obverse represents sometimes

the full, and sometimes tiie side face of the

sovereign, with the name of the mint-master

and town of mintage on the reverse. To
pennies, Iienry the First added halfpennies,

though none of them have reached us. King
Stephen’s pennies were of the same value as

those of lus predecessors. There are also

some extant, which have the name of Eu-
2

stack on them, Stephen’s son ; anti one oc-

curs with the head and title ot Henry bishop

of Winchester, the king’s base brother.

Those of Stephen which have the banner,

are the rarest. The pennies of Henry the

Second are also scarce ; of Richard the First

we have only the French penny ; and of John
no money but what was coined in Ireland ;

though of theiast there are not only pennies

but halfpennies and farthings. The first coin-

age of I ienrv the Third had only on the ob-

verse HEN RICVS REX, and his pennies

till within these 30 years were usually as-
j

cribed to Henry the Second. After bis 32d
year, vve find 111 or '1 ERCI added to the

title. "Fhe pennies, halfpennies, and far-

things of Edward the first are all common.
Such pennies as have EDW. R.ANGL.
DNS.llYB upon the obverse, are usually 1

ascribed to Edward the First; those wit li

EDYVA. or EDW All. to Edward the Se-

cond ; and those with EDWARD or ED-
W’AKDYS to Edward the Third. This,

however, is but conjecture. In the 18th of
j

Edward the Third, the penny was brought
down to 20 grains ; and in his 27th year, we
find groats and half-groats coined, in which
the king’s head was surrounded by a sort of

double tressure. In the reigu of Edward the

Fourth, having previously sunk to 15, the

penny fell to 12 grains. In Edward the

Sixth’s time, it was reduced to eight, and in

Elizabeth’s to little more than seven. Of
the groats, Richard the Third is very rare.

In 1503, Henry tlve Seventh coined the shil-

ling or testoon: it resembled the groat, but

was larger, and weighed no less than 144

trov-grains. The crown of silver was first

struck by Henry YI1I. and the half-crown, ;

sixpence, and threepence, by Edward the

Sixth. Elizabeth, in 1558, coined three-
j

halfpenny, and in 1561, three -farthing,
j

pieces; but they were disused in 1582.]
Henry the Eighth was the first of our princes

who debased the coinage; and in the earlier

part of Edward the Sixth’s reign, the prac-

tice was continued: but from , the 43d of
j

Elizabeth, 1601, the denomination, weight,

and fineness of English silver, have remained
j

the same. From 1561 to 1568, the money]
of Elizabeth was coined in a better taste, by
means of a mill and screw; but the artist of

this money being hanged for counterfeiting,

coins, the hammering system was again re-

curred to. "Fill the time of Charles the

Second, we have little more of the milled

money.
The design of a gold coinage appears to

have been first formed by Henry the Third,,

the most particular account of which is to be

found in lord Liverpool’s Letter to the King.

.

The piece ordered to be current was called

a gold penny ; but being of too great value

for general circulation, it was in two or three

years called in, and now but three specimens

remain. In itself, the gold penny is a beau-

tiful specimen of the coinage of the time.

The obverse is much in the manner ot the

king’s great seal, and the inscription IIenri-

cus Hex III.; on the reverse, the mint-

master’s name and place. The three known
are all of different types : one reads LYNFfe
another LVNDE, and the third LYN.DEN,
But it is from Edward the Third that the se-

ries of our gold coins commences. In 1344,

he struck the florin, half, and quarter Hor n,

The florin was current for six shillings, but
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w* the same year succeeded by the noble,
the tfubie ot which was half a mark. Henry
the Fifth diminished the value of the noble ;

Henry the Sixth restored it to its size, and
gave it the name of ryal; while Edward the
hourth, in 1465, supplanted it with the angel.
Henry the Eighth, in 1523, added the gold
•crown and half crown at their present value:
the sovereign of 22s. 6d. ; the ryal at 1 Is. 3d .

;

the angel at 7s. M . ; and the noble at its old
value. In 1546, he coined sovereigns and
half-sovereigns, the former to go at 20,s. and
the latter in proportion. Charles the Second,
however, instead ot the sovereign, introduced
the guinea and half-guinea. George the First
added the quarter-guinea. But though it was
continued in the early part of the reign of his
present majesty, the seven-shilling piece has
been preferred.

The history of our copper coinage, the
last in order of chronology, will be shorter.
From the reign of Henry the Eighth till the
close ot queen Elizabeth’s reign, the scarcity
of silver larthings and halfpence gave rise to
the introduction of tokens or pledges for mo-
ney among tradesmen, many of which are
undoubtedly alluded to in what has been said
by Erasmus and other writers about leaden
money. Elizabeth, it appears, would never
hear of a copper coinage for the country:
and though farthing tokens of copper were
issued both by James and Charles the First,
they were considered rather as pledges of

' government than legitimate money. - The
I

death of Charles the First put an effectual
stop to their farther currency: and till 1672,
the countiy again swarmed with town pieces
and tradesmen's pledges; when, in the latter
year, halfpence and farthings of copper were
made public money, and the circulation of
tokens forbidden. His present majesty has
added two-penny pieces.

MED LOLA, climbing African aspara-
gus, a genus of the hexandria order, in the
trigynia class of plants, and in the natural
method ranking under the 11th order, sar-
mentaceax There is no calyx; the corolla
is sexpartite and revoluted

; the berry tri-

spermous. Its characters are these :*the dower
has no empalement; it has six oblong oval
petals, and six awl-shaped stamina terminated
by incumbent summits; and three horned
germina terminating the style; the germina
afterward turn to a roundish trifid berry with
three cells, each containing one heart-shaped
seed. There are three species.

MEDICAGO, snail-trefoil, a genus of the
decandria order, in the diadelphia class of
plants, and in the natural method ranking
under the 32d order, papilionacea:. The le-

gi linen is compressed and screwed
; the ca-

rina of the corolla luring down from the vex-
illum. 'I here are 11 species, though only
live are commonly cultivated in this country.
They are low trailing plants, adorned with
small yellow dowers, succeeded by small
round snail-shaped fruit, which are downy,
and armed with a few short spines. They
are all easily propagated by seeds. The M.
jsativa or lucern, has been’ latterly much re-
commended as a green fodder for "cattle, and
has been cultivated by some farmers with
success.

MEDICINE, is the art of preserving
health, and of curing or alleviating disease.
<t is the same science in its application to
wiimal, as agriculture to vegetable, life.

U E D
Origin and progress of medicine. “ Me-

dicina nusquam non est.” This art arises
out of the natural, as others more gradually
and indirectly originate from the artificial and
adventitious, wants of mankind. The exact
period, however, in which medicine began
to be formally practised as an art, or sepa-
rately cultivated as a profession, has by no
means been accurately ascertained. All the
accounts which have been transmitted on this

subject from a date prior to the time of Hip-
pocrates, are either conjectural or fabulous.
Hippocrates first effected a separation of me-
dicine from philosophy and religion, and gave
it the form of a distinct science : he lias there-
fore been generally regarded by the moderns
as the father of physic

; and from his time
the history of this science may. be made with
propriety to commence.

Hippocrates was a native of Greece. He
was born in the island of Cos, and nourished
about 400 years prior to the Christian sera.

Of his character as a physician, an estimate
cannot, confessedly with much accuracy, be
formed from his writings, or from those works
which have been attributed to him, but which
are generally regarded as in a great measure
the inventions of his disciples and successors.
“ Hippocrates,’’ says a modern author,
“ lived at too early a period to be acquainted
with the collateral branches of science. He
studied life and disease in the book of nature,
and had the merit of an original observer.”
We do not, however, feel disposed with this
author fully to acquit the “ Coan sage of the
many idle theories which have been imputed
to him." It may well be conceived that he
was influenced in his opinions on the cause
of disease and on the nature of healing, if

not by the splendid fictions of the Greek phi-
losophy, by preconceived theory and vague
conjecture. Indeed, the hypotheses contain-
ed in the reputed w ritings at least of Hippo-
crates, have been, with trivial modifications,
the hypotheses of modern times; for in this
author’s pervading and presiding principle of
nature, and in his 'attraction, depuration,
decoction, and crisis of disease, may be traced
the same mode of theorizing which has been
adopted by later systematics.
The humoral pathology, and even the ris

naturce medicatrix of modern times, appear
to be modifications or relics of Hippocratic
reasoning.

The immediate successors of Hippocrates
began to direct their researches into the aux-
iliary departments of medicine; and among
these, Praxagoras, Chrysippus, Hirophilus,
and Erasistratus, particularly the two last,

made no inconsiderable discoveries (when we
consider the scantiness of their materials) re-

specting the structure and functions of the
human frame. It was about this period, ac-
cording to Celsus, that the science was di-
vided into the three distinct branches of die-
tetical, pharmaceutical, and chirurgical me-
dicine—

“

una qua: victu, altera qus medica-
mentis, tertia qua: manu mederetur.” Shortly
alter the time of Herophilus, the medical
world became divided into the two sects of
empirics and dogmatists: the one, rejecting
the reasoning and deriding the practice of
their predecessors affected to disregard all

authority but that of experience; the other,
retaining their faith in the scholastic philoso-
phy of the times, and their conviction of the
utility of physiological knowledge in detect-

1 3

1

ing the causes and regulating the treatment of
disease. 'The empiric sect was founded by
Serapion of Alexandria, about 287 years be-
fore Christ.

The next revolution of importance in the
medical art was occasioned by the introduc-
tion ot the Epicurean philosophy into the
schools of medicine. This was effected by
Asclepiades, who was succeeded by Themi-
son, the founder of the methodic sect, the

members of which were equally hostile to the
dogmatists and empirics. They discarded
what they considered the occult reasoning of
the former, and substituted in the room of the
laborious observations of the latter, indica-
tions of treatments deduced from the analogy
of diseases, or the mutual resemblance they
bear to each other, “ nullius causae notitiam
quicquam ad curationes perlinere; satisque
esse quaedam communae morborum intueri

methodici contendunt.” Celsus. The most
celebrated of Themison’s followers were
Thessalus, who nourished under the empe-
ror Nero, and Soranus, a native of Ephesus,
wh® lived during the time of the emperors
Trajan and Adrian.

\Y e have now arrived at a very conspicu-
ous aera in the science of medicine. About
the 13 1st year after Christ, in the reign of
Adrian, lived the celebrated Galen, who was
born at Pergamus. At this time the dogma-
tic, empiric, and methodic sects of physicians
had each their advocates. The methodic*,
however, were held in greatest estimation.
Galen undertook the reformation of medi-
cine, and affected to restore the Hippocratic
philosophy and practice. Instead, however,
of abiding by the doctrines of his master, his
systems were almost entirely of his own in-
vention.

1 “ Philosophy and science had now
made some advances ; and from those sources
Galen introduced many corruptions into me-
dicine.” Like Hippocrates, he supposed the
existence of four humours, from the predo-
minancy or deficiency of one or other of
which the varieties of constitutions, and like-
wise the complexion and nature of disease,
were conjectured to originate. These hu-
mours are, in the Galenic: system, the blood
the phlegm, the yellow bile, and the black
bile. He likewise establishes three distinct
kinds of spirits— the natural, the vital, and
the animal

; the first of which lie suppose* to
be a subtile vapour arising from the blood;
this, conveyed to the heart, becomes, when
conjoined to the air taken into the lungs, the
vital spirits, which are changed into the ani-
mal kind in (lie brain. 'These three species
of spirits our author imagined to serve as in-
struments to distinct faculties: the natural
faculty, which he supposed to reside in
the liver, and to preside over the nutrition,
grow th, and generation of the animal both -

the vital faculty, whk he lodged in t| e
heart, and imagined that through the iyt-er-
ventionof the arteries it communicated wafinth
and preserved life

;
while the animal faculty

according to Galen, has its seat in the brain’,
is the cause ol motion and sensation, and pre-
sides over all the other faculties. The origin
or principle of motion in these respective fa-
culties, Galen, as well as Hippocrates, calls
nature. H
The authority of Galen, notwithstanding

the tissue of extravagances and idle conjec-
tures ot which his sysWns were formed, con-
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tinned to prevail until the dowtifal of the P.o
man empire. The seat of learning now be-

came the theatre of war, and the arts of

peace took refuge in the Eastern nations.

The Arabian succeeded to the Greek, and
Roman physicians, and still further obscured

j

tire theories of medicine by the introduction 1

of fresh absurdities. Anatomy was totally
|

neglected, or at least not in any measure ad-

vanced, by the Saracens: they made some
progress in the science of botany, and intro-

duced several new drugs, principally of the
|

aromatic kind, from the East, which retain

still a place in the materia medica.

Th 3 mention of a singular .
controversy

j

which occurred among the Arabian physi- :

cians, may serve to indicate the complexion
j

of tiie times in relation to the dogmas and
j

practice of physic.

Hippocrates had directed that in pleurisy
j

blood should be drawn from the arm of that

side which might be principally affected.

Some of the Arabians contended that it should
j

be taken from the side opposite ;
and such

j

was the medical ignorance and fanaticism of

the age, that a decree was issued from the

university of Salamanca in Spain, forbidding

any one to pursue the practice of Hippoera- I

tes. The members of this university even
endeavoured to procure an edict from the

emperor Charles V. to confirm their autho-

rity, alleging, that the practice they op-
posed was no less pernicious to medicine than

'.Luther’s heresy had been to religion
! ,

From the time of the decay of learning to

the commencement of the 16th century, the

history of medicine furnishes no particulars
1

of interest. This last is the period which
gave birth to the celebrated Paracelsus. !

Now, all the facts and doctrines of medicine !

came to be- explained by, and founded upon,

imaginary principles of chemical philosophy.

The antient authors fell into disrepute
;
and

the elements, qualities, and temperaments of

the Greeks, were melted down and dissipated

rn, the laboratory of the chemist. Fermen-
tation, effervescence, ebullition, and defla-

gration with salts, sulphur, alkali, and mer-
cury, came now to be familiarly, but without

any precise signification, introduced among
the terms of the medical art. With several,

however, the Galenic philosophy continued

to prevail.

'In the year 1628, Dr. W. Harvey, of

London, first demonstrated and communi-
cated to the world the most important fact of

the. circulation of the blood.
,
This discovery

afforded a new foundation for the whole

structure of medical and physiological rea-

soning. Even this, like all other improve-

ments in science, and bold innovations of

established doctrines, met with very cold

encouragement by the contemporaries of

Harvey.' It is said that no physician or

teacher of medicine, who had attained his

40th year, would subscribe to the fact
;
and

that in thus,conferring an incalculable benefit

on the community, Harvey diminished his

own contemporary reputation, and nearly

lost his practice as a physician.

While some were industriously endeavour-

ing to controvert the fact, others were busied

in attempts’ to wrest the discovery from its

author.

Servitus, a native of Spain, had, many
years previous to the time of Harvey, pub-
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lished a Treatise on Medicine trad Theology.

In this work it is asserted, or rather perhaps

conjectured, that the blood, by some un-

known channel, passes from the pulmonary
arteries into the veins. Even allowing that

this intimation justly laid claim to the title of

a discovery, it is merely a discovery of the

passage of the blood through the lungs, and
could in. no measure interfere with the merit

or be regarded as an anticipation of the Ilar-

veyian doctrine.

The period, however, had not yet arrived

when a rational use was to be made of the

important fact in question. As the alche-

mists had derided the Galenists, so the rea-

sonings of the latter were now to give way to

the mathematical sect of physicians, who by

axioms, postulata, theorems, problems, ex-

periments, ail’d corollaries, (“ a capite ad
calcem armalos, et necem undique minitan-

tes,”) attempted to explain, in the most futile

manner, the functions of life, and to regulate

the remedial process.

The learned and industrious Boerhaave,
of Leyden, whose name stands conspicuous
in the annals of medicine, at length attempt-

ed to restore the authority of the antient

writings
;

and by uniting the doctrines of

Hippocrates with the philosophy of the times,

lie framed a theory of medicine upon the

supposition of acrimony, lentor, and other

changes in the circulating fluids. From
these changes lie inferred the origin of all

disease; and the process of cure is, accord-

ing to Boerhaare, either the process of cor-

recting or expelling acrimony from the body,
or the correction of morbid viscidity or tenu-

ity in the humours. Boerhaave has, there-

fore, been considered the founder of the hu-

moral pathology
;
a pathology which even to

this day retains a material influence on the

opinions, the phraseology, and the practice

at least of the vulgar.

Contemporary with Boerhaave was the il-

lustrious Hoffman, a German professor, and
founder of a medical system. Dr. Siaald hav-

j

ing first suggested, or rather borrowed from

\

the antients, the idea of the rational soul of

|

man governing and directing the whole eco-

nomy of his body, and obviating the adverse

I

tendency of noxious agents by exciting such
1

actions in the system as are calculated to

!

effect their expulsion, or destroy their ma-
lignity

;
Hoffman endeavoured to demon-

j

strate, that the first operation of the causes

i creating disease was the production of uni-

!
versal atony or spasm in the primary moving
powers of the system, and did not consist of

changes produced either in the quantity or

quality of the humours or fluids of the body,

as taught by the celebrated Boerhaave.

The humoral, however, continued to pre-

vail over the pathology of Hoffman ;
and

Dr. Cullen informs us, that “ when he came
to take a professor’s chair in the university of

Edinburgh, he found the Boerhaavian system

then in its full force.” In framing a system

of his own, Dr. Cullen reverted to the theory

of Hoffman ; and indeed the whole of his pa-

thology, as far as it relates to leading syste-

matic doctrines, is scarcely any thing more
than an attempt to unite the hypothesis of

Hoffman with the Stahlian principle of an in-

telligent, presiding, and preservative power.

We have thus rapidly conducted our read-

ers over the ground of medical history, and

have presented a faint outline of the prevail- a

ing systems of medical philosophy, frSm the I

timeof the Grecian to the time of the “ Eng- 1

lish Hippocrates to the period when the
J

fanaticism and prejudice of system were 1

shortly to give way before the precepts of I

genuine philosophy and temperate induction ; 1

when the medical science was to be esta- I

blished upon a new foundation
;
when die- I

mistry was to undergo a reformation equally
j

radical and important ; when by consequence I

a new alliance was to be formed between 9

these two sciences; when the language of I

metaphor and hypothesis was to be discarded

from either
;
andjivhen enquirers after truth

were to be influenced and directed by the

independant and invaluable maxim, “ Nihil

in ihtellectu quod non prius in sensu.”

On nosology, or the classification of dis-

eases. Dr. Sydenham was the first w ho pro-
,

posed to adopt a division of diseases into

class, order, and genus, upon similar princi-j

pies with those of botanical arrangement.

The idea lias been followed out by several of

Sydenham’s successors, but by no means
with that success which had been anticipat-

ed. The reason why nosologists have in
;

some measure failed, is sufficiently obvious.

While the objects of natural history possess

a certain degree of uniformity, enabling the
j

systematic to identify in a manner certain

individuals, and thus to refer them to one
class, scarcely anything of this order is ob-.

served, or at least not sufficient to justify ar- .!

rangement of the infinitely diversified pheno- .

mena of disease. For example : a certain

series of symptoms shall present themselves
!

during the life of an individual, which shall
j

prove to have depended upon, or at least

have been connected with, disordered con-

dition of some particular organ. A careful

:

register of such symptoms might be supposed
.

to furnish the same guide to xhe pathologist]

and physician, as a recollection of the pro-4

minent character of a plant (o the botanist or

agriculturist. This, however, is by no means
the case. Similar symptoms are not inva-.

riably characteristic of similar disorders. A
cough may originate at one time from eir-

,

cumstances which would at another time sup-,

press it. A catarrh of the nostrils will now
be produced by a deficient, now by an ex-

cessive, action of precisely the same mem-
brane. The generic terms then which are

introduced into medicine, are extremely fal-

lacious : they in fact convey no idea of the

precise nature of that affection which they
,

have been employed to indicate ; and th&
difficulty is still greatly augmented when we-

recollect the endless diversities . that must
arise from the varied external circumstances,

as affecting and modifying the constitutional;

character of the same individual.

A disease,- then, as indicated 'by name, and'

described by signs, is in some measure an
imaginary existence. Dr. Brown, the out-

line of whose doctrines is elsewhere exhibited

(see the article Brunonian System), aware
of the errors attached to nosology founded
on symptoms, proposed to comprehend all

morbid affections under the two leading di-

visions of diseases of increased and diminished

excitement. Our author, however, in his

opposition to particulars, went over to the

other extreme of too indiscriminate and hasty

generalization. The human frame is too

complicated to admit of the simplification
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which Brown aimed at. His division is a

guide to principle but not to practice.

A recent attempt has been made to include

in one scheme both general principles and
particular facts. This plan, however, not-

withstanding the boldness of conception by
which it was formed, and extraordinary inge-

nuity by which it has been executed, is de-

fective. It rests upon a hypothetical, and
therefore upon a sandy, foundation. Our
readers who are acquainted at all with mo-
dern medicine, will be at no loss to conclude
that we fefer to the system of the late Dr.
Darwin. By this author, excitability, which
was left as an ultimate fact in the Brunonian
theory, is attempted to be traced to its ori-

gin. The sensorial power, excitability, or

spirit of animation, is conceived to be “ a

subtle fluid, residing in the brain and nerves,

and liable to general or partial accumula-
tion.” The vital changes effected by the

medium of this imaginary fluid, are, 1st,

“ Irritation, which is an exertion or change
of some extreme part of the sensorium resid-

ing in the muscles or organs of sense, in con-

sequence of the appulses of external bodies.

2. Sensation, an exertion or change of the

central parts of the sensorium, or of the

whole of it, beginning at some extreme parts

of it, which reside in the muscles or organs
of sense. 3. Volition is an exertion or change
of the central parts of the sensorium, or of

the whole of it, terminating in some extreme
parts of it, which reside in the muscles or

organs of sense. 4th. Association is an exer-

tion or change of some extreme part of the
sensorium, residing in the muscles or organs
of sense, in consequence of some antecedent

or attendant fibrous contractions.”

With these assumptions as his guide, Dr.
Darwin endeavours to penetrate deeper into

the cause of disease than is allowed bv a mere
knowledge of the condition of the fibre. The
powers of the sensorium are the proximate
Cause ; the fibrous action, the excitement of

Dr. Brown, the proximate effect
; and hence,

from an ingenious, but by no means satisfac-

tory, statement of the mode in which excita-

tions are produced, he treats of diseases as

occasioned by the comparative redundancy
or deficiency of the sensorial power of irrita-

tion, sensation, volition, or association.

It would carry us far away beyond our li-

KsitsUo pursue this theory through the minu-
tia1. of its ramifications. Some opportunities

will be afforded in the course of the present

article to acknowledge the obligations which
medicine is under to its ingenious framer.

We shall here confine ourselves to the state-

ment of what we consider fundamental ob-

jections to the doctrines, and, by implication,

the nosology or arrangement of Zoonomia.

In the first place, it does not distinguish

between cause and effect, between fibrous

motion and its source. Secondly, it substi-

tutes, like the antient systems, mere state-

ments of phenomena for explication of their

origin. Thirdly, and what is more imme-
diately applicable to our present enquiry, it

divides that which in its nature is indivisible.

Dr. Brown had defined excitement to be a

certain state of fibrous action produced by
the exciting powers acting upon, the excita-

bility. Dr. Darwin after him considers irri-

tation or excitement as an exertion of the

spirit of animation, exciting the fibres to con-

traction. Here we observe the want of pro-
j

cisiou alluded to, and the confusion originates

from forsaking induction to embrace hypo-
thesis. “ On Dr. Darwin’s principles the

identical fibrous motion exists before the fa-

culty of irritation can be exerted.” The spi-

rit of animation ought to have been stated as

the unknown medium (“ quo pacto adficia-

tur ignoratur ”) through which the excite-

ment or irritation is produced.
Again, the sentient and fibrous changes

which in the Darwinian system of life are

thus connected, are not rendered more ex-

plicable by the intervention of a subtle fluid.

The spirit of animation of Darwin, allowing its

existence to be capable of proof, in no mea-
sure facilitates the conception of vital causa-

tion. As an exemplification of the last of

the above objections, it may be urged, that

when Dr. Darwin, in framing his classifica-

tion, referred all morbid affection to the
heads of irritation, sensation, volition, and
association, he seems to have overlooked his

former assumption, founded upon the insepa-

rability and identity of the sensorial power
or fluid, and not to have been aware he had
already asserted that “ propensity to action,

whether it be called irritability, sensibility,

voluntarity, or associability, is only another
mode of expressing the quantity of sensorial

power residing in the organ to be excited.”
An increase then or diminution of one of

these energies necessarily supposes an in-

crease or diminution of all,
“ and the disor-

der of decreased irritability, ought also to be
the disorder of decreased sensibility, volun-
tarity, and associability.” The classification,

then, is even in contradiction to the princi-

ples of Zoonomia. It is intricate and erro-

neous.

Perhaps the most consistent and compre-
hensive plan of arranging individual diseases

would be that which, while it preserved the
important fact in view, of the indivisibility of

the living system, would take into its account
the three leading, and in one sense separate,

functions performed by the arterial, the ner-

vous, and the glandular organization.

As approaching nearest to this plan, and
likewise because it is in most general use in

this country, at least as a text-book for

teachers of medicine, we shall make use in

the present article of the nosology of Dr.
Cullen, requesting the reader to recollect the

unavoidable objections which oppose them-
selves to all systems and all classifications of

morbid affections.

The following are the classes, orders, and
genera of Cullen, with the exception of the

class locales, which relates to those disorders

principally that come under the head of sur-

gery.

TABLE OF CLASSIFICATION.

Class I. Pyrexia;. A frequent pulse,

succeeding to shivering or horror ; increased

heat
;

disturbed functions; prostration of

strength.

Order I. Febris. Pyrexia, independant
of local affection as its cause

; languor, lassi-

tude, and other signs of debiiitv.

Sect. 1. Intermittentes. levers arising

from the miasma of marshy grounds, with an
evident remission, the returning fits being

almost always ush. red in by horror or trem-

bling. One paroxysm only in the day.

Genera. Tcrtiana; quartana
;
quotidiana.
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Sect. 2. Continues. Fevers without in-

termission, not occasioned by marsh miasma,

attended with exacerbations and remissions,

though not very perceptible.

Genera. Synocha ; typhus; synochus.

Order II. Phlegmasia:. Fever, accom-
panied by local inflammation or topical pain,

lesion, or disturbance of the internal func-

tions
;

sizy blood.

Genera. Phlogasis ophthalmia; phrenitis ;

cynanche; pneumonia carditis; peritonitis;

gastritis; enteritis; hepatitis; splenitis; ne-

phritis
; cystitis

;
hysteritis

;
rheumatism us

;

odontalgia podagra
;
arthropuosis.

Order 111. Exanthemata. Contagious dis-

eases, which only affect once during life,

commencing with fever, and succeeded by
phlogosis or inflammatory eruptions on the

skin.

Genera. Erysipelas
;
pestis ; variola ;

va-

ricella
; rubeola miliaria; scarlatina; urti-.

caria; pemphygus; apthax
Orderly. Hemorrhagia. Pyrexia; spoil-,

taneous discharge of blood; blood when
draw’n from a vein of a sizy appearance.

Genera. Epistasis
;
hemaptisis ;

haemarr-

hois menarrhagia.

Order V. Frojluvia. Pyrexia; inordinate

discharge, but not of blood.

Genera. Catarrh
;
dysenteria.

Class II. Neuroses. A lesion of sense

and motion, without idiopathic pyrexia or lo-

cal disorder.

Order I. Comata. A diminution ‘of vo-

luntary motion with sleep, or a deprivation

of sense.

Genera. Apoplexia; paralysis.

Order II. Adynamia. Diminished volun-

tary motion, whether vital or natural.

Genera. Syncope
;

dyspepsia
;

hypo-
chondriasis

;
chlorosis.

Order III. Spusmi. Irregular action of the

muscular iibre.

Sect. 1 . In the animal functions.

Genera. Tetanus
;
trismus

;
chorea

;
ra-

pliania
;

epilepsia.

Sect. 2. In the vital functions.

Genera. Palpitatio
;

asthma; dyspnac ;

pertussis.

Sect. 3. In the natural functions.

Genera. Pyrosis; colica; cholera; di-

arrhoea
;
diabetes

;
hysteria ; hydrophobia.

Order VI. Fesunite, Derangement of judg-

ment, independantly of pyrexia or coma.
Genera. Amextia; melancholia; mania;

oneirodynia.

Class III. Cachexiae. A depraved ha-

bit of body, without idiopathic pyrexia or

neurosis.

Order I. Macores. A wasting of the
whole body.

Genera. Tabes
;
atrophia.

Order II. Intumescentia. A swelling of

the whole or of the greatest part of the body.
Sect. 1 . Adiposa. Fatty swellings.

Genus. Polysarcia.

Sect. 2. E/atulosce. Windy swellings'. .

Genera. Pneumatosis ;
tympanites

;
phy-

sometra.

Sect. 3. Eh/dropes. Watery swellings.

Anasarca; hydrocephalus; hydrorachitis;

hydrothorax; ascites; hydrometra
; hydro-

cele
;
physconia.

Older 111. Impetigines. Cachexies, chief-

ly deforming the skin and external parts of
tiie body.

11
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Genera. Serepbula ; syphilis-; scorbutus.;

elephantiasis; lepra; frambaesia; trichoma;
-icterus.

Class I. Order. I.

—

Fcbris.

What is fever ? To this question it ap-
pears difficult to give a precise and satisfac-

tory reply. It is observed by the author of
Zoonomra, that u the term fever is given to
a collection of morbid symptoms, which are
indeed so many distinct diseases that some-
times appear together, and sometimes sepa-
rate

; hence it has no determinate meaning,
except it signifies simply a quick pulse, which
continues for some hours;” in which sense
Dr. Darwin employs the word throughout
his ingenious work.
On this head, however, we differ in opi-

nion with the author just mentioned. An
increased action of the sanguiferous system
shall be induced sometimes by, and at other
times independant of, a diseased irritation,

without being accompanied with other pecu-
liar feelings, which, not restricting ourselves
to the etymological signification of the term
fever, we purpose regarding as necessary
constituents of this, as a distinct malady.

In every proper fever, there is a feeling of
depressed power, which essentially differs

from actual debility. “ A diminution of
strength in the animal functions,” which con-
stitutes part of Dr. Cullen’s definition of the
febrile state, is scarcely characteristic of the
condition to which we allude. It is a feeling
with which every one is more or less fami-
liar, and appears to indicate rather obstruct-
ed than exhausted strength. Dr. Rush en-
deavours to illustrate this necessary consti-

tuent of genuine fever as a distinct expression
from simple irritation of the blood-vessels on
the one hand, and mere debility on the other,
by comparing it with the smothered sound
which may be supposed to be emitted from
a musical instrument, provided a heavy
weight were applied to the chords

; which
ought to be suffered to vibrate freely and
without obstruction, in order to produce a
full and harmonious sound. An illustration

of a similar nature is likewise employed by
Dr. Jackson.

Dr. Brown defines fever, “ an asthenic dis-

ease that disturbs the pulse.” In this, how-
ever, there is the same want of distinction

which we have just complained of in the de-
finition of Dr. Cullen. Asthenic diseases are
diseases of deficient excitement; but in fevers
we have an interruption rather than diminu-
tion of power. The faculties are locked up,
not lost.

Of the phenomena of fever. Dr. Cullen
very properly selects the more ordinary cir-

cumstances that present themselves in the
course of an attack of intermittent fever, as

an example of what occurs with more or less

regularity in every case of genuine febrile

disorder.
“ The following,” he says, “ are to be ob-

served in such a paroxysm. The person is

affected with languor or sense of debility, a

sluggishness in motion, and some uneasiness

in exerting it, with frequent yawning and
stretching. At the same time the face and
extremities become pale, the features shrink,

the bulk of every external part is diminished,

and the skin over the whole body appears

constricted as if cold had been applied to it.

At the coming on of these symptoms, some

coldness of the extremities, though little
j

taken notice of by the patient, may be per-

ceived by another person. At length the

patient himself feels a sensation of cold, com-
monly first in his back, but then passing over

his whole body : and now his skin feels warm
to another person. The patient’s sense of

cold increasing, produces a tremor in all his

limbs, with frequent successions or rigors in

the trunk of the body. When this sense of

cold and its effects have continued for some
time, they become less violent, and are alter-

nated with warm flushings. By degrees the

cold goes off entirely; and a heat greater

than natural prevails and continues over the

whole body. With this heat the colour of

the skin returns, and a preternatural redness

appears especially in the face. Whilst the

heat and redness come on, the skin is relaxed

and smooth, but for some tlmC continues dry.

The features of the face and other parts of

the body, recover their usual size, and be-

come even more turgid. When the heat,

redness, and turgescence, have ulcreased
4
and

continued for some time, a moisture appears
on the forehead, and by degrees becomes a

sweat, which gradually extends downwards
over the whole body. As this sweat conti-

nues to flow, the heat of the body abates ;

the sweat, after continuing for some time,

gradually ceases, the body returns to its

usual temperature, and most of the functions

are restored to their ordinary state.

Species of fevers. The general di vision

of systematic^ is into continued and intermit-

tent. The very correct description above
given answers, as we have .stated, to a single

paroxysm or lit of fever. It is not however
often that the disorder terminates with the

decline of the paroxysm. In the course of a

certain time it is renewed; and according to

the suddenness or tardiness of the paroxysm’s
recurrence, the fever is called continued, re-

mittent, or intermittent. Sometimes, indeed,

the disordered actions recur with such cele-

rity, that the fever appears to be one conti-

nuous series; “the remission is inconsider-

able, is perhaps without sweat, and the re-

turning paroxysm is not marked by the usual

symptoms of a cold stage, but chiefly by the

exacerbation or aggravation of the hot one.”

The disease in this last case is considered as

a continued fever ; in which, however, there

is, though not the distinct stages of an inter-

mittent, almost invariably, especially in the

earlier periods, a diurnal remission and re-

currence of paroxysm. Of intermittent fe-

vers, the paroxysms, such as we have just

described, are always finished in less than 24
hours, and most frequently are not extended
to nearly this time.

We are then furnished with a natural divi-

sion of fever into intermittent and continued,

which however have many circumstances in

common, and often pass into each other

;

thus, what is termed in the schools a quartan

intermittent, formed by an interval of 72

hours from the commencement of one to the

commencement of another paroxysm, will in

its course become a tertian ague, with only

48 hours of interval: this again shall fall into

a quotidian, characterized by an interval

of only 24 hours. A quotidian shall pass into

the state of a remittent, and this last be con-

verted into a true continued fever.

Besides, however, this leading distinction

of fever, from the times of the recurrence of

the fits, we have many others arising from

the nature of the constitution of the indivi-

duals attacked, the prevailing cond.tion of the

atmosphere, and oilier extraneous circum-

stances, and likewise (what is ascertained

however with less exactness) the specific dif-

ference of the exciting cause ; thus, common
fever has sometimes the inflammatory, at

others the typhoid, character. Thus ar,e

presented the bilious remittent fever of damp
and warm climates, the yellow fever erf the

West India islands, the jail fever of crowded
prisons, and the plague in Eastern countries.

On Cullen's genera. It will be perceived

that under the appellation of fever 've con-

line ourselves to the consideration of what
lias been by way of distinction termed simple

fever, and perhaps with propriety regarded
by Mr. Wilson as “ the only general dis-

ease,” other diseases being either local, or

general and local. Thus the sensit ve irri-

tated fever of Darwin, which forms princi-

pally the phlegmasia of Cullen, is a disorder,

either symptomatic of, or at least supported
by, local irritation.

The genera of Dr. Cullen of continued
fever, are,

1. Synocha. “ Great heat, pulse frequent,

strong, and hard
;
high-coloured urine, the

functions of the sensorium not much impair-

ed.” Such character, however, does not

answer to any case of simple fever; it is the

definition of what Dr. Brown calls the sthe-r

nic, which is opposed to the true febrile

slate.

2. Typhus. “ A contagious disease, the

heat not much increased, pulse frequent,

small, and weak
;
urine little changed, sense

much impaired, and the strength greatly di-

minished.” T his definition approaches near-

est to the more usual form of fever in this

country. That part of the definition, how-
ever, is extremely defective which describes

the heat as not much increased.

3. Synoclius. This is made by Cullen a

kind of intermediate disease between synocha
and typhus.

Exciting causes offever. On this subject
the most opposite opinions prevail, it is

imagined by some, that no case of genuine
fever, beyond those ephemeral irritations

which are of daily occurrence, can possibly

originate without the previous application,

either through the medium of the lungs, or
the surface of the body, of a certain some-
thing generated in the system of another in-

dividual in the course of tire same disease.

Others infer, from the daily observation of
febrile diseases where no communication
with the sick can ire traced or suspected, that

although the febrifacient matter just spoken
of be in many, it is not in all instances the

cause of fever; that cold, damp, heat, putrid

exhalations whether animal or vegetable, in-

sufficient ventilation, the depressing passions,

&c. are all, either singly or in conjunction,

capable, under some circumstances, not
merely of predisposing to, but of actually en-
gendering, proper fever. Lastly, there are

some who consider contagion, or the genera-
tion in fever of specific febrifacient matter,

as totally imaginary ; and conceive in in-

stances w'here fever has spread by communi-
cation, that either certain undetected condi-

tions in the air, or the confined effluvia of ani-

mal excretions accumulated by want of



cleanliness and ventilation,, with other cir-

cumstances, are causes sufficiently adequate
to produce the affection, without supposing
the agency of a specific and occult power.
V It is from nastiness,” says one of the most
celebrated of the anticontagionists, “ dege-
nerating into infection by chemical changes,
that the bodies, clothes, beds, and apartments,

of the poor in Great Britain, derive their poi-

sonous, their pestilential charge. By a com-
mon putrefactive process, this septic venom
is formed, and derives none of its qualities

from pulsating arteries or glands. Away
then with this preposterous phrase, ‘ from
the poison engendered by septic processes.’

Let human contagion for the future mean
nothing but small -pox, vaccinia, and the
kindred forms of morbid secretions.” (Dr.
Kush.)

Notwithstanding, however, the circum-
stances here pointed out and rested upon,
we conceive the general facts to be in favour
of poison engendered, independant of mere
putrefaction or tilth

;
and we shall shortly state

the grounds upon which our opinion is esta-

blished, when upon the subject of preventing
the spread of fever. That contagion, how-
ever, is absolutely requisite to the production
of this disorder, in every instance, does not

seem an opinion authorized by facts, although
it must be admitted that the negative is inca-

pable of proof
;

for when we refer to its ge-
neration from mere tilth and sloth, under the
circumstances just mentioned from Dr. Rush,
it may be replied, that contagion in such
cases might have been in some manner con-
veyed without suspicion, and that the situa-

tion of the recipient constituted merely a
predisposition to suffer from its application.

A contest has likewise arisen respecting the
production of intermittent as well as conti-

nued fever. Intermittent fevers are observed
to prevail especially in situations the soil of

which is marshy : on this account it has been
imagined, that they are invariably conse-
quent upon a certain taint or miasma arising

from moist ground. “ The similarity of the

climate, season, and soil, in the different

countries in which intermittents arise, and
the similarity of the disease, though arising in

different regions, concur in proving that

there is one common cause of these diseases,

and that tills is the marsh miasma.” (Cul-

len.) Dr. Brown and others have contend-
ed, that the noxious influence of cold or of

heat, “ when the common asthenic noxious
powers accompany either,” are sufficient to

occasion genuine intermittent. Jt however
appears an established principle, that inter-

mittent fevers are most frequently the off-

spring of poison arising from marshes or moist
ground. That other causes act in conjunc-
tion, and augment the predisposition, is like-

wise an established fact; for tiie agues of

marshy countries occur most abundantly at

cold seasons which have succeeded hot ones,

and especially amongst those whose diet has

been innutritions and unstimulating. It is

also beyond dispute that mere cold or poor
living will induce ague after the habit has

be£n once established.

Proximate cause of fever. On this sub-

ject the following errors appear to have mis-

led systematics. 1. A want of distinction

between final and proximate cause ; between
I enquiries instituted in order to divine the in-

tentions of nature, and a careful examination of
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the phenomena of nature as they occur in

sequence. 2. The indivisibility of the
body, and the universal nature of the disor-
der, have been too much overlooked. Fever
has been considered as an affection of parts
rather than of tiie universal system. 3. An
error which appears to result from the con-
junction of the two former ; that shrinking
and coldness of the external surface, which
is merely a consequence and concomitant ef-

fect resulting from a febrile attack, has been
viewed as a cause of the other symptoms
which present themselves in the course of the
affection.

“ The remote causes of fever,” says Dr.
Cullen, “are certain sedative powers applied
to the nervous system, which diminishing the
energy of the brain, thereby produce a debi-
lity in the whole of the functions, and parti-
cularly in the action of the extreme vessels;
this debility proves an indirect stimulus to the
sanguiferous system, whence by the interven-

the cold stage, and spasm connected
with it, the action of the heart and larger ar-
teries is increased, and continues till it has
had the effect ot restoring the energy of the
brain, of extending this energy to the ex-
treme vessels, of restoring therefore, their ac-
tion, and thereby especially overcoming the
spasm affecting them.”

In the historical sketch of the progress of
medical theory with which we introduced
the present article, it was observed that the
spasmodic theory of Hoffman engendered
that ot Dr. Cullen. In the hands, however,
of this last systematist, the doctrine in ques-
tion appears to have received mutilation ra-
ther than amendment : Dr. Cullen added
another set of entangled links to the pre-
viously entangled chain. The shrinking,
coldness, and general inactivity, observed at
the commencement of fever fits, and which
are the necessary consequences of the sudden
quiescence throughout the system, induced
by the peculiar action of the noxious powers
producing fever, our author considers as one
ot nature’s first steps in obtaining relief and
obviating the progress of the disorder.

On this theory we may in the first place
remark, that when the progress of a febrile

affection is arrested by remedies applied
during the first or cold stage, both the torpor
ot the brain and the shrinking of the surface
may be removed without the intervention
ot the hot fit. Indeed, obviating the recur-
rence of this constitutes the cure of fever.

The succession, then, of the hot fit is not a
necessary consequence of the previous cold
one, much less is it an agency contrived by
nature to remedy this last. The theory is

likewise “ erroneous, in as far as it enters into
the supposed intentions of nature.”

Secondly, the action of the heart and larger
arteries is not, as is justly observed by Dr.
Darwin, occasioned in the mechanical man-
ner of reaction, which the theory we are can-
vassing supposes. During the continuance-
of the cold fit, the whole circulation is less-
ened, or in a manner suspended, the blood
is not retreating for safety to the centre, less

blood passes through the lungs as well as

through the vessels on the surface of the body
;

the fortress, and not merely the outposts, has
received the attack of the enemy.' Now,
when the hot fit comes on, the marks of irri-

tation, or as Dr. Browu happily terms it, of
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M counterfeited vigour,” by which it is cha-

racterized, are merely consequent upon the

natural stimuli acting upon accumulated irri-

tability, of irritability accumulated by the

previous quiescence of the cold stage, and
are not to be attributed to the blood’s react-

ing and flowing back in order to influence

and occupy the parts and cavities which it

had deserted. This supposed action and re-

action cannot indeed lake place in that mode
and to that extent which our theorists ima-
gine. The human body is a living and not
an hydraulic machine. The blood is not
dammed up at one part in order to rush with
violence into another. To illustrate: When
even a part of the body only, as the hand, is

immersed in water, or in any other way ab-

ruptly exposed to a diminished temperature
for a short period, a lessened fibrous or vital

action is the immediate consequence, the sen-

sorial power or excitability accumulates in a
corresponding ratio, and when the part is now
again subjected to the influence of those

powers which were previously operating, an
irritative and disturbed, in place of regular

and healthy, action succeeds
;

the blood,

however, does not flow into the empty ves-

sels like the waters ot a river into lateral

channels : not more than the same volume of
blood, in cases of much weakness not so

much, now circulates through parts, the ex-
citability of which lias been changed, and
an accelerated, but not, properly speaking,

.

increased motion, with febrile heat, is tiie

consequence.
We have perha; v conceded too- much to

the spasmodic theory of fever, in likening

the state of the surface in the cold fit to that

produced in consequence of diminished tem-
perature, for in this last the shrinking is di-

rectly produced; whereas, in fever, it is oc-

casioned indirectly, or, as we have previously
noticed, is merely one of the effects arising

from the general interruption of the func-
tions. Fever does not commence bv attack-

ing exclusively “ the extreme vessels and
the capillaries of the surface.”

Ths spasmodic theory of fever then, is not
only a substitution of terms for an explanation
of facts, hut even the phraseology which it

employs in order to trace and connect the
leading symptoms of the malady, appears to

be deduced from defective knowledge of tiie

laws and qualities of life. It
-

is physically,

metaphysically, and practically wrong.
“ Fever fits are not . efforts of nature to re-

lieve herself.” Darwin.
Before proceeding further, it may be pro-

per to notice one or two defects, as they ap-
pear to us, in the ingenious theory of the
author, of Zoonomia. In our remarks on
nosology, the mistakes which Dr. Darwin
liad been led into from his untenable division

of sensorial power, . were hinted at. These
mistakes appear to its to be evident in the
learned author’s attempts to form, a. sympa-
thetic theory of the disorders under notice:

a theory, .which,, in our opinion,, involves

the second error which we liave. above
stated, viz. that of overlooking the. indivisi-

bility of the body, or tire universal distribu-

tion of sensorial power, . and regarding fever

rather as an affection of parts than of the
whole frame. It likewise, by consequence,
embraces the erroneous doctrine of ascribing

the secondary actions in fevers to the cu-
taneous torpor. The cold fit of simple
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feve”, -a vs Dr. Darwin, consists of a torpor
j

v
tot" the cutaneous capillaries, with their mu-
cous and perspirative glands, which is ex-

tended by dircotysYiiipathy to the heart and

arteries, The torpor,- however, of the heart

and arteries is coexistent with, and not conse-

quent upon, the inaction of tire cutaneous

vessels; the sensorial power residing in the

former at the time of an attack of fever, must
he affected in the same maimer as the sen-

sorial power of the latter; and the admission

of association, is the introduc tion of an un-

necessary link in the chain of cause. That
distant parts sympathize with each other, in

.a manner which physiology has not hitherto

been able to unfold, as the stomach with the

surface of the body for example, is admitted;

in the case of fever, however, we wish

particularly to insist upon such sympathy as

an explanation of .symptoms being super-

lluous: the heart and" arteries, the stomach,

the surface of the body, the secretory glands,

all receive a diminution or sudden interrup-

tion of their functions at the same moment
of time, and from the same cause : they are

simultaneous and not successive effects.

l)r. Darwin seems equally unfortunate in

referring the hot skin and remaining qui-

escence of some internal organs, as of the

stomach, in the second stage of fever, to re-

verse sympathy. Sympathy cannot be di-

rect in one instance, and reverse in another:
“ I'he laws of association are invariable, or

they do not exist.”

What then is the cau^e of fever? It is an
abrupt suspension and consequent disruption

of all the connected movements of the ani-

mal frame by which the balance of excite-

ment is overthrown, “ the laws of excitabi-

lity are changed, and in consequence of which
the same agents ho longer produce the same
effects. Fever differs from debility inasmuch
as the latter is a gradual and regular ex-

haustion, not an abrupt interruption of the

powers of life; it differs from strength, as

strength consists in a powerful and equable

excitement, while fever, however i't may
“ counterfeit vigour,” is never attended by

the necessary constituent of vigour, regular

and orderly display of power.

The primary cold, or as the Latins term it,

“ horror,”is from the quiescence that lias been

induced; during this state of quiescence, a

new' and inordinate condition of the excita-

bility is established, and by consequence

both the external and internal stimuli excite

perturbed in the place of orderly and usual

actions: action without power commences;
hence morbid heat is generated, diseased

associations are formed, and without being

in a state of actual weakness, the whole sys-

tem sinks, oppressed. The plain indications of

Treatment in fever, are therefore to. break

the morbid associations on which this op-

pression is established, or obviate the symp-
toms by which it is continued; to diminish

tiie cold in the cold stage, the heat in the hot

stage, and not to await the sanative process

of nature, ‘either of dissolving spasm, or of

correcting and expelling morbific matter.

The various remedies employed for these

purposes are, the external and internal use of

cold and warm water;' refrigerants, sudo-

rifics, opiates, emetics, purgatives: on each

of these, we shall introduce a few separate

remarks; in the course of which -an oppor-

tunity will be afforded, of enquiring more
minutely into the pathology 01 the febrile

state.

OJ cold and tepid afusion, and ablution .

—

Coid zvalir internally.—Cold air.—The me-
dical reports of Dr. Currie, on the effects of

water cold, and warm, in the treatment of fe-

ver, are introduced in the following manner:

Narrative of Dr. fFright:

“ In tlje Loudon Medical Journal for the

year 1786, Dr. William Wright, formerly

of the island of Jamaica, gave an account of

the successful treatment of some cases of

fever, by the ablution of the patient with cold

water.
“ On the 1st of August, 1777,” says Dr.

Wright, “ I embarked in a ship bound to

Liverpool, and sailed the same evening from

Montego-bay. The master told me he had
several sailors on the same day we took our

j

departure, one of w’hoin had been at sick

quarters on shore, and was now but in a con-

valescent state. On the 23d of August, we
wrere in the latitude of Bermudas, and had
had a very heavy gale of wind for three days,

when the above-mentioned man relapsed,

and had a fever with symptoms of the greatest

malignity. I attended this person often, but

could not prevail on him to be removed from
a dark and confined situation to a more airy

and convenient part of the ship
; and as he

refused medicine and even food, he died on
the eighth day of his illness.

“ By iny attention to the sick man, I

caught the contagion, and began to be in-

disposed on the 5th of September ; and the

following is a narrative ofmy case, extracted

from notes daily marked down : I had been
many years in Jamaica, but except being
somewhat relaxed by the climate and fatigue

of business, 1 ailed nothing when I embark-
ed. This circumstance, however, might
perhaps dispose me move readily to receive

the infection.
“ Sept. 5th, 6th, 7th: Small rigours now

and then ; a preternatural heat of tiie skin
; a

dull pain in the forehead; the pulse small

and quick; a loss of appetite, but no sickness

at the stomach
;
the tongue white and slimy;

little or no thirst
;
the belly regular ; the urine

pale and rather scanty
;

in the night restless

with starting and delirium.
“ Sept. 8th. Every symptom aggravated

;

with pains in the loins and lower limbs, and
stiffness in the thighs and hams.
“

I took a gentle vomit on the second day
of this illness, and next morning a decoction

of tamarinds; at bed-time an opiate joined

with antimonial wine; but this did not pro-

cure sleep or open the pores of the skin.

No inflammatory symptoms being present,

a drachm of Peruvian bark was taken every

hour for six hours successively, and now and
then a glass of port-wine, but with no appa-

rent benefit. When upon deck my pains

were greatly mitigated, and the colder the

air the better. T his circumstance, and the

failure of every means I had tried, encou-

raged me to put in practice on myself, what
1 had often wished to try on others, in fevers

similar to my own.
“ Sept. 9th. Having given the necessary

directions, about three o’clock in the after-

noon L slipt off all my clothes, and threw a

sea- cloak loosely about me till 1 got upon
deck, when, the cloak also was laid aside:

three buckets of salt water were then thrown
at once upon me; the shock was great, but
1 felt immediate relief, d he head-ache and
other pains instantly abated, and a tine glow
and diaphoresis succeeded; towards even-
ing, however, the same febrile symptoms
threatened a return, and 1 had again recourse
to the same method as before, with the same
good effect. 1 now took food with ail ap-
petite, and for the lirst time bad a sound
night's rest.

• ! Sept. 10. No fever, but a little uneasi-

ness on tiie hams and thighs
;
used the cold

bath twice.

“Sept. 11. Every symptom vanished;
but to prevent a relapse 1 used the cold bath
twice. Mr. Thomas Kirk, a young gentle-

man, passenger in the same ship, fell sick of
a fever on the 9th day of August

;
his symp-

toms were nearly similar to mine, and having
taken some medicines without experiencing
relief, he was desirous of trying the cold
bath; with my approbation he did on the
11th and 12th ot September, and by this

method w as happily restored to health. He
lives at this time (Jan. 1786) near Liver-
pool.”

We have thus presented our readers with
this important narration of Dr. Wright, both
as it furnishes a history of fever, as it details

the mode in which the cold affusions should
be employed, and as it was confessedly the
means ol introducing this most valuable re-

medy into general practice. We shall now
add from Dr. Currie the more particular

rules which ought to govern the use of five

affusion or aspersion of cold water in fevers,

and then make one or two observations on
the nature of its operation.

“ The safest and most advantageous time, ”

says Dr. Currie, “ for using tiie cold water
is, when the exacerbation is at its height, or
immediately after its declination has begun ;

and this has led me almost always to direct

it to be employed from six to nine in the
evening; but it may be safely used at any
time of the day, when there is no sense of
chilliness present, when the heat of the sur-

face is steadily above what is natural, and
when there is no general or profuse perspi-
ration.—These particulars are of the utmost
importance: for, 1st. If the affusion be used
during the cold stage, the respiration is

nearly suspended
; the pulse becomes flut-

tering, feeble, and of incalculable frequency ;

the surface and tiie extremities become
doubly cold and shrivelled, and the patient

seems to struggle with the pangs of instant

dissolution. 1 have no doubt, from what I

have observed, that in such circumstances
the repeated affusions of a few buckets of cold
water would extinguish life. This remedy
should therefore never be used when any

' considerable sense of chilliness is present,

even though the thermometer applied to the
trunk of the body, should indicate a degree
of heat greater than usual.

“ 2nd. 'Neither ought it to be used, when
the heat measured by the thermometer is

less than, or even only equal to, the natural

heat, though the patient should feel no degree
of chilliness. This is sometimes the case to-

wards the last stages of fever, when the pow-
ers of life are too weak to sustain so powerful
a stimulus.

“ 3d. It is also necessary to abstain from
the use of this remedy under profuse sen-
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slb’e perspiration, and this caution is more
important in proportion to the continuance

ct this perspiration.”
“ Under these restrictions,” our author

f adds, “ the cold allusion may be used at any
period of fever ;

but its effects are more salu-

tary in proportion as it is used eprly. When
I employed in the advanced stages of fever,

I where the heat is reduced and the debility

[
great, some cordial should be given immedi-
ately after, and the best is warm wine.”

Observations. Chid water, as a remedy
for fever, may be conceived to operate upon

[
a twofold principle. In the earlier stages,

[
and before the vital power is too much ha-

j

rassed and oppressed to endure a violent

shock, the copious and sudden affusion of

|
cold water all over the naked body, appears

to effect its beneficial pan poses in part by
the abruptness of its agency ;

it in a manner

|

severs the chain of diseased associations, and

I

restores the healthy and orderly movements
of the frame. This operation is not, as has

been suggested, mechanical: it is in some
i measure similar to that produced by tlieope-

!
ration of an emetic, to which it is in every

respect greatly preferable, or to sudden men-
tal agitation. In the language of tjie schools,

it cuts short fever.

When, however, the diseased associations

are more firmly established, and the vital

power greatly oppressed by the disorder’s

continuance, although the surface of the

body retains its morbid heat, the water is to

be applied, not in the way of sudden affusion,

but by washing with a spunge, and this under
the restrictions enjoined by Dr. Currie, or

we may safely say, while itis found genial to

j

the patient’s feelings, ought to be resorted to

in every case of simple fever. The action

ofthe water at this time is somewhat different

from that in the previous period, or under

different circumstances of the disorder. It

proves a direct stimulus. But how, it has

been urged, can the negative of a power
prove stimulative ?

“ Darkness might as well

be called a stimulus to the eye, or hunger
a stimulus to the stomach, as cold to our

I sense which perceives heat.” Darwin.
To this it has been replied by Dr. Currie,

i
and before him by Dr. Beddoes, that the

j
objection is founded upon a disregard of the

f sentient principle: “Cold,” says the latter

I author, “ may very often be so applied as,

bv removing the very disagreeable sense of

|

heat, that attends some diseases, to produce
I an effect equivalent to stimulation. It is, I
1

believe, exactly in this way, that bathing the
? body with cold water proves serviceable in

f low fevers.”

From the urgency, however, of the de-

I bilitv, or from the prejudices of the patient

I
or his friends, in some periods of fever, even

j

the application of cold water in the way of

;
ablution may be regarded as too severe,

j
In this case tepid ablution has been made to

supply its place, and often with propriety

and success; it is, however, particularly de-

|
serving of remark, that unless this last be

used with precaution, the object of the prac-

titioner in its choice is defeated, as the evapo-

ration from the surface is more copious from

the tepid affusion ; and this is one of the most

powerful, indeed, strictly speaking, the only

I means of abstracting heal. The term tepid

: is anplied by Dr. Currie to water, from 87° to

J
970 of Fahrenheit; from 87° to 75° the water
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is denominated cool. Cold water mav lie

"given internally, and with the utmost free-
dom, in the hot stage of the hWrile paroxvsm.
Its use, however, requires to be carefully
regulated by the same restrictions as in the
external application; it must never be given
unless the heat of the surface be steadily above
the natural standard. Draughts of cold
water have been known, when properly ad-
ministered, to procure a sudden solution of
the disease.

Cold air. The extraordinary melioration
in the modern practice of medicine, as it re-

lates to the treatment of fever and febrile

diseases, is not confined to the copious use of
affusion and ablution. '1 he terrors of our
predecessors, in relation likewise to cold air,

are fast departing; and the importance of
its free admission in the apartments of the
febrile sufferer especially, comes to be gene-
rally acknowledged and applied. It has
been slated by a physician, above all praise
tor fidelity of observation and justness of
remark, that the corrupted air of sick rooms,
from neglect of ventilation, has been much

. more fatal even among the higher classes of
society, than the virulence of the disease
itself :

“ Vereor ne quidam a?groti non tarn
morbo suo periermt, quam halitibus pulribus,
quos discuti vetuit pnepostera amicorum
cura.” Heberden.

I he utility ot cold air in fever is re
r
erable

to two principles: 1st. That of immediately
lowering the heat of the surface, and thus
taking off the oppression occasioned by such
hegt : and 2ndly, from affording a larger
quantity ot oxygen at each inspiration. The
first of these principles is sufficiently evident,
and does not require any further illustration:

it cold ablution prove beneficial chiefly by
virtue of diminishing the temperature of the
body, it necessarily follows that coldness in

the circumambient atmosphere must be at-

tended with precisely similar effects: but
on the purity, as connected with diminished
temperature of the atmosphere, it may not
be improper to embrace the present oppor-
tunity of offering one or two remarks. A
given bulk of air at an inferior temperature,
contains more of the oxygenous principle
than the same quantity at a superior degree
of heat

; hence the greater refreshment which
is experienced from the inhalation of a cold
and dense, over that of a warm and rarefied

atmosphere
;
hence, in part, the more vigo-

rous digestion and keen appetite of a healthy
individual during the winter, than the sum-
mer months ; and finally, by the relief

a febrile patient experiences from the in-

spiration of such air, it is rendered evident,

both that the heat of fever originates, and is

kept up, independently of those organs which
modern chemistry and physiology have sup-
posed to be the sole organs for the supply of
heat to the livyig system. From this fact

Dr. Ileid infers, and we think with justice,

that the constant equality of animal tempera-
ture in a condition of health, has more depen-
dance upon living actions in general than upon
the chemical evolution of caloric in the lungs,

according to the ingenious theory first sug-

gested by Dr. Crawford, but since materially

modified. See Physiology.
But the frigorific virtue of a more oxyge-

nous atmosphere, when received into the
lungs of a febrile invalid, is a further proof,

that however violent the reaction, as it. has

S

been erroneously called, such reaction is, in

every case of genuine fever, far from being
an evidence of actual increase of power.
Whatever theory we adopt respecting the

precise mode in which [Hire air innueiices

tiie animal economy, an uniformity of opi-

nion mint pie vail, that it is, in the strictest

sense of the word, an exciting agent. ‘ New
as far as it operates beneficially in fever, it

reduces the inordinate heat ;
that power then

which actually and properly excites, by thi>

very ag. ncy moderates the turbulent action,

and by consequence reduces the prevailing

morbid heat.
r

lhe admission of cold air

requires likewise to be restricted to the hot

stage, and to be limited by the patient’s feel-

ing-.
;
a current of cold air passing rapidly

over the body while in a state of perspirati

'

may be productive of fatal consequences.

Of rtfrigt rants in freer. Besides, how-
ever, the employment of cold water, and the

free admission of a cool and pure atmo-
sphere, other agents have been had recourse

to, and with considerable effect, in order to

abate the inordinate heat of fever. From
possessing the faculty of cooling the system,

certain medicines have been distinguished

by the term refrigerants: refrigerants are

principally chosen from the vegetable acids,

and the different neutral salts
;
and so evi-

dent is their power in reducing animal tempe-
rature, that they have properly been made
to constitute a considerable part of regimen
in fever. Indeed nitre, and other neutral

salts, with the vegetable acids, have been re-

ceived into some systems of classification,

under the distinct head of febrifuge medi-
cines. The modus operandi of refrigerants

lias not perhaps hitherto received explana-
tion ;

the substances of which they are com-
posed are for the most part those which con-
tain oxygen in a concentrated, and, at the
same time, loose state of combination ; from
this circumstance, their action has been in-

geniously but not perhaps satisfactorily ac-

counted for. “ It has been sufficiently es-

tablished,” says a modern writer, “ that the
consumption ofoxygen in the lungs is materi-
ally influenced by the nature of the ingesta

received into the stomach
; that it is increas-

ed by animal food and spirituous liquors,

and, in general, by whatever substances con-
tain a comparatively small quantity of oxy-
gen in their composition. But the superior
temperature of animals is derived from the
consumption of oxygen gas by respiration

;

an increase of that consumption must neces-
sarily, therefore, occasion a greater evolution
of caloric in the system, and of course an
increase of temperature, while a diminution
in the consumption of oxygen must have
an opposite effect. If, therefore, when the
temperature of the body is morbidly increas-
ed, substances be introduced into the sto-

mach, containing a large proportion of oxy-
gen, especially in a state of loose combi-
nation, and capable of being assimilated by
the digestive powers, the nutritious matter
received into the blood must contain a larger
proportion of oxygen than usual

; less of that
principle will be consumed in the lungs, by
which means less caloric being evolved, the
temperature of the body must be reduced *

and this operating as a reduction of stimulus,
will diminish the number and force of the
contractions of the heart.” Murray’s Ma-
teria Medina.



138

This reasoning is perhaps more specious

than just. In the first place, the remarks

which we have above introduced on the actual

diminution of febrile heat from inhaling an

oxygenous atmosphere, seem to oppose the

theory of refrigeration, from “ less of the

oxygenous principle being consumed in the

lungs.” Secondly, it may be noticed that

the effects of these medicines are too speedy

and direct to admit of the supposition of this

intermediate kind of agency; and thirdly,

although the refrigerantia are for the most

pait, they are not universally, substances

which contain this suberabundance of the

oxygenous principle. The saline draught,
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for example, appears to moderate febrile

heat, principally by reason of the carbonic

acid gas that it contains.

Chemical reasoning has recently been ex-

tensively applied to the developement of the

mode in general in which the functions of

the stomach and lungs are connected, and as

this enquiry is closely related both to the

theory of febrile heat, and the dietetical as

-well as the medicinal management of the

febrile invalid, it may not be improper to

detain the reader by one or two further re-

flections on this very interesting point of

discussion. It is an axiom of Hippocrates,

that animal food should not be given in fever

;

an axiom which was no doubt founded upon
observation of its general irritating and dis-

ordering tendency. Modern physiology,

however, has not rested content with a know-

ledge of the fact, but has endeavoured to

divine its immediate cause. That digestion

of the food is, caeteris paribus, in proportion

to the oxygenation of the blood; or to avoid

an expression involving theory, to the purity

of air and freedom of inspiration, which an

individual enjoys, is without question ;
and

it is further evident from daily observation,

.that the facility of assimilating animal food, in

particular, is increased by air, exercise, and

whatever promotes an uninterrupted circu-

lation through the pulmonary organs. Hence
it is said, we are furnished with an expla-

nation why animal diet is uncongenial to the

patient in fever. T he pulmonary circulation

is impeded by febrile oppression, less oxy-

gen is received from the atmosphere, and the

power of assimilating materials which contain

the hydrogenous and azotic principles in

abundance is consequently weakened, or, as

we have heard it expressed still more che-

mically, less fuel or combustible matter is

required, on account of there being less

power of consuming such fuel, or of main-

taining combustion.

Perhaps the peculiarity or distinct nature

of living action, has not been sufficiently at-

tended to by modern physiologists of the

chemical school. That hypothesis, the out-

line of which we have just delineated, appears

at first sight perspicuous and unobjection-

able, but when pursued more in detail, facts

present themselves which are in some mea-

sure at variance with its fundamental prin-

ciples.

Animal food may, perhaps, prove less con-

genial to the patient in fever, than under cir-

cumstances of debility without febrile dis-

turbance, on account of the direct irritation

it communi cat s to the fibre, independantiy

of its chemical properties ;
the difference be-

tween animal and vegetable diet in this

particular, is abundantly obvious. But it

may further be urged, that several materials

taken into the stomach during tire burning

heat of fever, appear to be productive ol

nearly similar effects, in their immediate

operation, with a diet of animal food
;
of this

we have an instance in opium. Opium,

which when duly administered is congenial

and salutary, when given while the skin is

dry, and there is no disposition to perspi-

ration, proves irritating and hurtful ; it still

further impedes the weakened digestive

organs, augments the tendency to costive-

ness, and increases febrile heat. These pro-

perties it surely does not possess by virtue

of the quantity of hydrogen or

contains.

OfSudor ifics.

We now proceed to consider the agency

of sudorifics as febrifuge remedies. Moisture

on the surface of the body may be procured

by medicines which appear to have a direct

power over the cutaneous vessels, or by

those whose action seems to be directed pri-

marily to the stomach. These last are prin-

cipally of the saline class, which are by far

the most suitable in the febrile state.

The physiology of perspiration, and the

principles "by which it operates as a cooling

process, are, notwithstanding the recent dis-

coveries in chemistry, and their application

to this interesting subject, still involved in

much obscurity.

The ancients imagined sweat to be not

merely an excrementitious product, but the

vehicle of conveying that morbific matter

out of the body which had been the occa-

sion of disease, i his opinion does not, in

the present state of science, require to be

confuted. The questions of most interest,

respecting tin; phenomena and causes of

perspiration, are, in what relation does it

stand to the respiratory function ; and is that

moisture on the surface ot the skin which

closes a febrile paroxysm, to be regarded as

a cause or consequence of the disorder’s de-

clination ?

“ That an animal,” says Dr. Currie,
“ possesses to a certain extent the faculty

of rendering sensible heat latent, or, to speak

more philosophically, of reducing caloric

from a free to a combined slate, in cases in

which the stimulus of heat might otherwise

overpower the living energy, there is reason

to believe, from a variety ot experiments and

observations; and that this is in part per-

formed by perspiration from the surface can

scarcely admit of a doubt. The process of

perspiration, which is continually going on

from the surface ot the body, is in this point

of view the converse of respiration; as in

respiration a gas is constantly converted into

a solid or fluid, and thus heat evolved, so

in perspiration a fluid is constantly converted

into a vapour, and thus heat is absorbed. A
vessel filled with water and exposed to the

atmosphere, cannot be raised above 2i0° of

Fahrenheit by any quantity of fuel, because,

heat is applied from below, evaporation car-

ries it off from the surface ; in like manner
we may suppose the heat of the living body

to be kept uniform, by the evaporation from

its surface increasing or diminishing, accord-

ing to the quantity of heat extricated from

the system, or received from the surrounding

medium.”
These speculations are beautiful and

highly ingenious, It however admits of

question, whether Dr. Currie, in applying

them to the subject of febrile heat, may not

have given too much w eight to the analogy

of absorption of caloric in inanimate matter,

as explanatory ot the cooling process in the

living body ;
and whether sensible perspira-

tion, produced by medicine or otherwise,

may not be consequent upon, rather than

prior to, the diminution of febrile heat? if,

tor example, a large quantity of water be

swallowed m the height of a febrile paroxysm,

and be directly succeeded by general dia-

|

phoresis, or sweat, with relief lrom the

;

burning sensations of fever, although it be

azote that it
!

natural to attribute such relief to the sweat

that is produced, this last may be subsequent

to that altered condition of the hbre by
which the evolution of caloric is dimi. ashed.

Such an opinion lias been ingeniously

argued by Dr. Reid ; and if the following

observations ot Dr. Darwin are just, they

appear to place the matter beyond dispute.

“ The perspirable matter,” says this last au-

thor,
“

is secreted in as gieat quantity dur-

ing the hot fit of fever, as towards the end
of it, when the sweat is seen upon the skin.

But during the hot fit, the cutaneous ab-

sorbents act also with increased energy, and
the exhalation is likewise increased by the

greater heat of the skin ; and lienee it does

not appear in drops upon tiie surface ; but

is in part reabsorbed and in part dissipated

in the atmosphere. But as the mouths of

the cutaneous absorbents are exposed to the

cool air or bed-clothes
;

while those ol t he

capillary glands, which secret the perspi-

rable matter, are exposed to the warmth of

the circulating blood
;
the former, as soon

as the fever fit begins to decline, lose their

increased action first ;
and hem e the ab-

sorption of sweat is diminished, whilst the

increased secretion of it continues for some
hours afterwards, which occasions it to stand

in drops upon the skin. As the skin be-

comes cooler, the evaporation of the perspi-

rable matter becomes less as well as the ab-

sorption of it. And hence the dissipation of

aqueous fluids from the body, and conse-

quent thirst, are perhaps greater during the

hot fit than during the subsequent sweat.

For the sweats do not oc. ur, according to

Dr. Alexander's experiments, till the skin

is cooled from 112 to 108 degrees ot heat;

that is, tiil the paroxysm begins to decline.

From this it appears that the sweats are not

critical to the hot fit, any more than the

hot fit can be called critical to the cold one,

but simply that they are the natural conse-

quences of the decline ot the hot fit And
from hence,” continues our author, “

it may
be concluded, that a fever fit is not an effort

of nature to restore health, but a necessary

consequence of the previous torpor; and
that the causes of fever would be less detri-

mental, if the fever itself could be prevented
from existing, as appears in the cool treat-

ment of the small pox.”

Of Purgatives and Emetics.

Nothing, perhaps, is of greater moment
in almost every stage and every kind of fe-

ver, than to preserve the whole of the ali-

mentary canal free from accumulations of

colluvies, &e. From a deficient attention

to tiiis principle, the medical practitioner is

in many instances foiled in the treatment of

this, and indeed in a variety of other dis-

ease?. Viscidities and impurities in the sto-



much and bowels, are often both effect and

cause of the persistanee of the febrile state
;

for as tlrg powers of assimilation are weaken-

ed by the induction of fever, so the conse-

quent accumulations of foreign matter in

the alimentary and intestinal canal, them-

selves [wove direct sources of irritation and

disorder. In the primary stages of fever,

an emetic has been known abruptly to arrest

its progress, and the same purpose is some-

times accomplished, especially in ephemeral

affections of the febrile kind, by the employ-

ment of a brisk purgative. In the more ad-

vanced periods however of the disorder, the

object of the physician ought to be rather

that of keeping the bowels gently open, and

this is best effected by saline in place of

drastic purgatives ;
the fqrmer of which prin-

cipally operate by exciting the exhalants on

the internal surface of the intestines to pour

out their contents, the latter by stimulating

in a forcible manner the intestinal fibre.

It is a fact worthy particular notice in the

treatment of fevers especially, that where

due attention is given to ensure regular eva-

cuations from the bowels, those stimuli, the

copious use of which is often necessary to

support the sinking powers in the last stages

of the disease, are mere freely admissible

and abundantly more efficacious : this is in-

deed an important principle in the treatment

of diseases generally ; and it is perhaps

chiefly bv virtue of preserving the excitabi-

lity in an orderly and clue condition for

the agenev of other' stimuli, that purgatives,

like sudorifics, form so useful, and indeed

the former, almost an indispensable, part of

the remedial process in the greater number

of aliments. In intermittent fevers it is ge-

nerally necessary to evacuate the bowels by

more stimulant' cathartics, more especially

when the cure of these fevers is conducted

bv the Peruvian bark.
' Having thus discussed the nature, causes,

and treatment of fever, it may be proper to

present the reader with a recapitulatory view

of the remedies which are required in the

different forms of this affection: as a preli-

minary, however, to such recapitulation, we

shall make one or two remarks on the more

unfavourable symptoms with which fever is

sometimes attended, and on the periods in

which the disorder displays a greater or less

disposition to terminate.

The unfavourable signs are, in the first

place, an abrupt alteration of type. If dur-

ing fever, indicating in its primary stages no

particular severity of disease, a rapid change

take place in the' feelings and expressions of

the invalid; if upon the more ordinary symp-

toms, suddenly and unexpectedly supervene

delirium, prostration of strength, an observ-

able change in the countenance, accompa-

nied by irregular and partial alternations of

heat and cold, without the intervention of

the perspiring state, the patient’s life is in

considerable danger. The above changes

are often indeed preludes to a speedy death.

Weakness, quickness, and irregularity of

pulse, delirium, tendency to fainting when

in an erect posture, prostration of strength,

partial and irregular sweats, difficult respi-

ration and deglutition, starting of the ten-

dons, unusual foetor in the excretions, great

foulness of the tongue and fauces, are all

evidences of a fatal tendency in the com-

plaint; in general likewise it may be ob-
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served, that in cases where marks of great

nervous irritation attend the onset of a fever,

even though the disorder may not assume

what has error^ously been termed the pu-

trid type, much danger is to be apprehend-

ed, Indeed, the management of fever is not

seldom rendered more difficult, and the in-

dications of treatment less decided, from the

absence of .such type. Genuine nervous

fevers are often the' most obstinate and ma-
lignant.

In fevers of this kind, indeed, the heat is of-

ten so partial and irregular as not to admit

of the cold affusion. Dr. Currie in his Medi-

cal Reports, describes a fever in which this

remedy was tried without success. This fever,

says Dr. Currie, does not appear to originate

in contagion, or to be propagated by conta-

gion.

Calculations respecting critical days have

been in some measure forced and systema-

tic. It is worthy however of remark, that

continued fevers as well as intermittent,

in the successive stages of their course, are

disposed to assume progressively the quo-

tidian, tertian, and quartan aspect.

Thus, if the fever has lasted more than a

week, the ninth and eleventh days from its

first attack are those on whicti we may anti-

cipate its declination; after the second week

the seventeenth and twentieth are the more
usual days of termination. These, however,

are by no means unexceptionable rules.

RECAPITULATION OF THE TREATMENT
OF FEVER.

Treatment of continued fever during the

first three or four days. Cold allusion.

Water to be impregnated with salt, its ap-

plication to be confined to the hot stages oi

the paroxysm. Large draughts of cold wa-

ter taken under the same limitation. Cold

and pure air. Emetics. Purgatives. An-
timonial and saline sudorifics.

After the fifth or sixth day. Cold and

tepid ablution. Water employed to be im-

pregnated with salt or mixed with vinegar.

In the urgency of debility, coldness, or deli-

rium, pediluvium or the warm bath. Bowels

to be kept gently but constantly open, by

saline or mild purgatives and subacid drinks.

While the skin is preserved moist by dia-

phoretics, give opiates and wine ; these last

are almost invariably improper when the

skin is dry and Lot, and the bowels costive.

For head-ache and other nervous affections,

blisters, arther, camphor. In the last stages,

when critical sweats break out, and the pow-

ers of life appear to be shrinking from the

contest, repeated glasses ol port wine with

tincture of opium in. large quantities. Dur-

ing the whole course of the disease, the

apartment to be diligently preserved cool,

clean, constantly ventilated, and free from

all individuals but those who are necessary

attendants on the sick.

Treatment of intermittent fever. Cold
affusion immediately upon the full accession

of the hot fit. Warm bath, warm spiced

wine, during the cold stage of the paroxysm.

Tincture of opium, either previous to the

accession of the cold, or towards the decline

of the hot fit. Emetics, immediately pre-

ceding the accession of the paroxysm. Calo-

mel purges before the administration of

tonics ; arsenic, zinc, Peruvian bark, quas-

sia, and if any enlargement of one of the

viscera (ague cake) appear, steel. Hope :

sr
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upon the excitation of hope the power of

charms altogether depends
;
these sometimes

succeed in ague, when other remedies are

counteracted by the violence of the com-
plaint.

Although we have judged it expedient to

enumerate the different medicines which in

the event of fever's protraction may be
requisite, it is proper to observe that the

progress of the complaint may for the most
part be abruptly arrested, and the necessity

of other means of cure, con sequently super-

seded, by an early and judicious employment
of the cold affusion. If the application of the

water in the mode described in the narrative

of Dr. Wright be objected to, a shower bath

may be employed, or, what is an excellent

and convenient substitute for the latter, u
common gardener’s watering-pot ; the patient

is to be taken out of his bed, if convenient,

conducted or carried into an adjoining

apartment, and the water poured from this

instrument as hastily as it will admit of over
Ins naked body ; the skin is then to be quick-

ly and effectually dried w ith towels, and the

invalid reconducted to his bed ;
this course

is to be repeated with the full recurrence of
the hot paroxysm, even should this be on
the same day, and continued, if requisite, on
the following days, until the disorder’s de-

cline
;

or, in the pointed language of a mo-
dern writer, until “ the fever be w ashed
away.” (Reid’s Medical Reports, Monthly
Magazine.)

Fever Houses, &;c.

The rapid and extended diffusion of fe-

ver through families and districts might bo.
deemed sufficient evidence in favour of mat-
ter engendered by febrile action, having the

power to produce a similar disorder in an-
other individual. The fact, however, appears
to have been placed beyond doubt by the

unfortunate result of several experiments
made with sceptical temerity in order to

prove the negative of this assumption.

While the writer of the present article

was pursuing his studies in the Edinburgh
university, several anti-contagionists, as these
gentlemen were denominated, freely exposed
themselves within what they regarded the
imaginary sphere ofcontagion, in the wards of
the infirmary of that city

;
many in conse-

quence became infected with fever, and in

some instances the disorder had a fatal ter-

mination. In these instances the production,

of the disease could not be referred to want
of cleanliness, or to any peculiar condition

of the atmosphere ; for the fever did not ex-
tend to those gentlemen attending the hos-
pital, who were fortunate enough to remain
satisfied with the previous evidence in favour
of contagion.

But with a knowledge of the evil, we have
at length acquired a knowledge of ‘’its anti-

dote ; and it has been demonstrated by ex-
periments upon a most extensive scale, that,

whether the matter producing fever be in-

troduced into the system by the lungs, the
surface of the body, or the stomach, its pow-
er to infect extends but an exceedingly
small distance—three feet at furthest

-

h— -

from the patient in whom it is gen-rat-

ed, “ when he is confined where the air

has free entrance and egress.” This fact,

it has been wel observed, “ cannot be cor-

roborated by too great a variety of testi-

mony, nor repeated too often, until it shall
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be familiar not only to the most unlearned

of the profession, but well known to the

, communlt v at large.” (Dr. Bateman.)
Its application with that of another fact

immediately to be mentioned, has already

gone a considerable wav towards the actual

extermination of febrile contagion.

.This second feet is, that although infec-

tious matter be rendered almost immediate-

ly inert by exposure to the air, it is capable

of being rendered concentrated, and eve -

.]

transported to an unlimited distance, when
made to conic in contact with any material,

even “ a rag or a bit of lint,’ it sffeh ma-
terial be excluded from the air. From
these, one should expect unquestionable

premises, separate receptacles, apartments,

and houses, have been exclusively devoted

to the admission of the sick in fever, and,

as we have just observed, with the most evi-

dent and extended benefit, particularly to

the inferior classes of the community.
The example of fever institutions was set

to the metropolis by the very active and

laudable exertions of provincial physicians.

In Chester, Manchester, Liverpool, Dublin,

Cork, and other large towns in the British

isles, the plan of thus separating the infec-

tious fevers from other diseases, had al-

ready been adopted, and at length an es-

tablishment of this kind was founded in

Gray’s-inn-lane, in London, and with the

happiest effects. Among the internal regu-

lations of these houses, the following are the

most important ;—they have been adopted
in th e fever wards of common hospitals, and
apply in a general manner to private practice.

Every patient when admitted into the

bouse, is to change his infections for clean

linen ; the face and hands are to be washed
clean with warm water, and the lower ex-

tremities fomented. “ The effect which
this salutary change has upon the patient be-

fore any medicine is given, is otten more
beneficial than those which all the febrifuge

drugs in the world could bestow.” All dis-

charges are to be speedily removed. The
iloors of the sick room are to be washed
twice a week, and near the beds every day.

The clothes which the patient brings with

him are to be carefully purified by washing
the linen, and exposure for a length of time

of the other habiliments to pure air.

Blankets and other bed-clothes are to be
exposed to the open and fresh air before

they are used by another patient. Several

windows of the apartment to be constantly

opened in the day, unless the weather is

very cold and wet
;
and some of them should

not be shut in the night, if the patients are

numerous, and the weather moderate.

By a due enforcement of these regulations,

the necessity in general may be obviated of

employing the acid fumigations recommend-
ed by Morveau, Carmichael Smith, and
others, which have been ingeniously, and
we think justly, imagined to operate upon the

same principles with atmospheric or pure air,

viz. by oxidating, and thus destroying the

virulence of the contagious effluvia.

By cleanliness then, and procuring a free

circulation of air, by guarding against the

lodgment of contagious matter, and by
keeping as much as possible from actual con-

tact with the sick in fever, every cause is ob-

viated from which infection can be commu-
nicated. The individual who resides in the

house adjoining to a fever institution is equal-

ly out of the sphere of contagious influence

with one at fifty miles distance
;
nay, in the

contiguous apartment, and even in the sick

room itself, the immunity is precisely the

same : such are the preventive as well as

the sanative effects of cleanliness and venti-

lation, which, whether in sickness or in

health, cannot be too highly appreciated, o.

loo extensively adopted.

Order II.

—

Phlegmasia', Inllammations.

When any part of the body has an unusual

beat and redness, with pain and swelling, it

is said to be inflamed. To constitute this

state of a part, an inordinate action and di-

latation of vessels have generally been es-

teemed sufficient. Such opinion, however,

lias been questioned by the author of Zoono-
mia. “ Inflammation,” says Dr. Darwin,
“ is uniformly attended with the production

or secretion of new fibres, constituting new
vessels; this, therefore, may be esteemed its

essential character, or the criterion of its

existence. The extension of the old vessels

seems rather a consequence than a cause of

the germination or pullulation of these new7

ones
;

for the old vessels may be enlarged

and excited with unusual energy, without

any production of new ones, as in the blush

of shame or of anger.” On the contrary,

however, we are disposed to regard the for-

mation of new vessels, which does not per-

haps take place in every case even of genu-
ine inflammation, to be subsequent to, and
not the occasion of, capillary dilatation. The
case which Dr. Darwin puts in opposition to

this theory is not in point. It is permanent
and forcible, not transient and slight, exten-

sion of blood vessels, which constitutes the in-

flamed state. 'Fhe eye may be exposed to

a vivid light, its vessels consequently act

with more than ordinary excitement, and
this to a certain extent without actual in-

flammation; but if such excitation be ex-

tended beyond a certain point, the small

vessels of the organ shall be deprived of their

proper resistance, and thus shall not merely
transmit a more than due quantity of blood,

but such blood shall in a manner become
congested in their vessels, and shall cause

pain, unusual redness, heat, and tumour.
This induced weakness of the capillaries,

ought then, perhaps, according to the opinion

of some modern physiologists, to be regard-

ed as the proximate cause of inflammation
;

the too great or too little excitement on
which it may have depended the remote cause;

and the increased action of the larger

vessels of the part, the proximate effect.

The augmented action, if considerable, is ac-

companied by an irritation of the whole

system
;
such irritation constitutes the “ sen-

sitive irritated fever” of Dr. Darwin, which

is distinguished from simple, or what we have

considered genuine fever, by its being a se-

quente of local affection.

Sthenic and asthenic inflammation. The
disturbance of the system does not correspond

more with the magnitude of the local disor-

der, than with the constitutional character

of the individual affected. Of two persons

that are the subjects of inflammation, as of

the mucous membrane of the nostrils, consti-

tuting inflammatory catarrh, or a cold
;
of the

pulmonary vessels, occasioning inflammation

of the lungs
;
or of the joints, forming rheu-

matism
;
one shall previously have possessed

much constitutional vigour, the other shall
‘

have been languid and feeble—the former
will have a sthenic, the latter an asthenic

disease. This distinction in practice will be
found of immeasurable importance. It was
first distinctly pointed out by Dr. Brown.
We believe, however, that this author was
mistaken in the mode in which the inflamma-
tion of a part, and the disorder of the sys-

tem, are connected ; fur the purpose of con-

firming his favourite tenet of sthenic and
asthenic disorder, he laboured to prove that

the systematic in many cases of inflamma-
tion actually preceded the local disease

—this is not the case. Even in the most vio-

lent forms of pneumofiia, the disorder of
the lungs precedes that of the system

; and
indeed sthenic disorder, independanlly of lo-

cal irritation, is in some measure a contra-

diction in terms. High excitement, to what-
ever extent it may be carried, while there is

no irregularity or want of balance in any of
the corporeal or mental functions, and no
affection of a part, cannot be properly re-

garded as a disease, however it may pre-

dispose to the diseased state.

Termination of inflammation. Inflamma-
tion is said to be resolved when the natural

state and action of parts are renewed with-

out disorganization. If, however, the in-

flammation has existed for any time, or
has been violent, an unnatural secre-

tion takes place from the vessels inflamed,

which is called pus ;
this when collected or

confined, constitutes abscess, and when the
inflammation ends in this manner, it is said

to terminate by suppuration.. In cases of
much weakness, constitutional or induced,
the vascular action in the part shall cease
altogether, its excitability be irrecoverably

exhausted, and what in scholastic language
is termed gangrene be the consequence,
which extending, shall form sphacelus, or
mortification. Resolution, suppuration, gan-
grene, are therefore the usual modes in

which inflammation terminates. There are
others, however, which are peculiar to cer-

tain parts; tints, an inflammation of the lungs
often ends fatally by a copious effusion of
a watery matter into the cellular texture of
these organs ; thus, an inflammation of 3.

gland shall end in schirrus, or hardness of
the parts, depending perhaps upon the depo-
sition of matter which remains unabsorbed.

Species of inflammation. T his disorder
is systematically divided into two leading

species—phlegmonous and erytliematic. The
first is defined by Dr. Cullen, “ an inflam-

mation of a bright-red colour, with a circum-
scribed pointed tumour, and tending to-

wards suppuration.” The erythema has a
less vivid colour, with scarcely any tumour,
spreading irregularly, burning rather than
throbbing pain, and terminating in vesicles.

These species are principally established

by the difference of part upon which the in-

flammation may happen to fall. Thus if the
disorder be seated superficially, or in any
internal part where there is an uninterrupt-

ed expansive or cellular texture, it will be
erytliematic or spreading ; if it be more
deeply lodged among muscular substance,

it will be for the most part phlegmonic.

Indications of the disorder’s decline. It

scarcely requires to be observed, that a cessa-

tion of pain, a reduction of tumor, a loss of

redness and heat, a diminution of the syste-

matic disturbance, are all evidences that the

inflammation is about to terminate. It, ho»>
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ever, it he suffered to run on into the stage

pt' suppuration, the indications of this state

are, the pulse becoming fuller and softer, the

patient being attacked with shiverings, and a

pulsatory feel in the affected part. Again,

the tendency to gangrene is denoted by the

tumour losing of its redness, and assuming a

darkerdiue; by the sudden cessation of pain ;

sometimes by blisters arising near or upon the

tumour; and, lastly, if the local disorder have

been considerable, by a rapid declension of

[the pulse, and powers of life.

.

Treatment. The indications of cure are to

be deduced from the sthenic or asthenic dis-

position of the disease, and from the peculiar

nature of the part or organ injured.

Before the time of Dr. Brown, action, at

least inflammatory action, was too indiscri-

minately viewed as an evidence of power
;

I the inference from this highly erroneous doc-

trine was, that inflammation almost invaria-

bly required for its cure a debilitating and

fevacuating plan of treatment. Nothing can

[be more inconsistent with the laws of the ani-

Jmul economy.
“

It had been,'
5
says the author of the Ele-

Imenta Medic met*,
“ a prevailing opinion that

- the fits of the gout could not be constituted

bv debility, because intlammat'on accompa-
nies them. This question he subjected to

the test of experiment, lie invited some
friends to dinner; and by taking stimulants

in their presence, recovered the most perfect

use of that foot with which, before dinner, he
could not touch the door for pain. By this he
saw, that not only the gout itself, but the in-

flammation accompanying it, was asthenic,

that is, depending upon debility. Such he
[found likewise to be the nature of the inflam-

i mations in the gangrenous sore throat, in

I chronic rheumatism, &c. &c.” The applica-

tion of this principle in the practice of medi-
I cine has proved of incalculable importance.

[In conducting the cure, then, of inflammation*,

Jthe physician is to he guided not so much by

j
the extent and degree of the local injury, as

I by the nature of what Brown calls tiie pre-

j
vailing diathesis; if inflammation be attended

I by a full, hard, and vigorous pulse, with other

I expressions of power, a debilitating plan of

treatment is to he adopted; blood is to he
drawn from the arm, saline purgatives are to

I he administered; cold, under the limitations

I immediately to be mentioned, is to be ap-

[plied, and the exciting powers as much as

possible withdrawn. If, on the contrary, an

I equal degree of local affection shall be ac-

companied with feeble, although quick,

j

pulse, and the remaining symptoms of debi-

I lity, an opposite plan, under certain regula-

tions and exceptions, is to be pursued ; stimu-

lants are to be thrown in, and the inflamma-

tion cured by impelling and supporting the

j

torpid and feeble powers of the frame. But

;
from the peculiar nature of the part or organ

j
affected, the mode of treatment in the same
degree and kind of inflammation will like -

j
wise be materially modified. Thus an asthe-

I nic affection of the liver requires different sti-

j
muli from an asthenic affection of the stq-

I mach.

Again, although in inflammation, as in\

I fever, we generally recommend the cool treaty

]
ment, and consequent free admission of air,,

jit is to he recollected that this principle is

I objectionable in some kinds of inflammations,

as of the lungs. For example, in small-pox
and in measles,we shall have the same degree
ot pyrexia, or fever, present ; and cold air

would he equally indicated in either, were
we to infer the proper method of treatment
alone from the inflammatory excitement;
hut in measles the lungs are often the prin-

cipal seat of the local affection, an oxygenous
or pure atmosphere would prove too stimu-
lating to these organs

;
and thus if we pur-

sued general doctrines without particular ex-
ceptions, or overlooked “ the peculiar na-
ture of the part or organ injured,” the object
of our plans would be frustrated and de-
feated.

As it relates to this important principle in

medicinal agency, the system of Dr. Brown
is exceedingly deficient. The peculiar sus-

ceptibility of the separate organs our author
overlooked in the rapid and general survey
which he took of the animal economy.

Genus I. Ophthalmia, inflammation of the
eyes. See Surgery.
Genus II. Phrenitis, inflammation of the

brain. This,, as a sthenic affection, independ-
antly of proper maniacal disorder, or febrile

affection, is an extremely rare disease.

Symptoms. Redness of the fact* and eyes,
impatience of light and sound, watchfulness,
and furious delirium.

Mcthodus medendi. Copious evacuations.
“ Foment the head with cold water for hours
together.” Blisters. Blood to be drawn from
the temporal artery.

N. B. The delirium of fever, which has
been supposed to indicate an inflammation of
the brain, is for the most part of an asthenic
nature, and requires stimuli.

Genus I II. Cynanche, quinsy.

Species ,1st. Cynanche tonsillaris, com-
mon inflammatory sore throat.

M. M. Acid gargles. Saline purgatives.
Blisters. Antimonial diaphoretics.

Species 2d. Cynanche maligna. An ac-

cidental, but very common, symptom of scar-

let fever. See Scarlatina.

Species 3d. Cynanche trachealis, croup.
See Infancy.

Species 4th. Cynanche pharyngaea, a mere
extension into the pharynx of the cynanche
tonsillaris.

Sp. 5th. Cynanche parotkkea. The mumps is

an affection of the parotid and maxillary glands,
which appears in the form of a swelling under
the jaws: it is more common in some than in

other counties of England. It sometimes
appears as an epidemic. The mumps is in

itself a slight disease
;
hut after its declension,

which is in general about the fourth day, the
testes in men, and breasts in women, are very
apt to he affected v flu swelling, in conse-
quence ot some peculiar sympathy of these
parts with the throat.

M. M. If delirium supervene upon the
retrocession of the swellings, blisters. “ Fo-
ment the head with warm water.” Darwin.

Genus IV. Pneumonia, inflammation of

;

the lungs.

Genus V. Carditis, inflammation of the
heart or pericardium.

Genus \ I. Peritonitis, inflammation of
the peritoneum.

The disorder which is usually termed in-

flammation of the lungs varies in some mea-

sure its seat. Thus the diseased action shall

he directed towards that part of the pleura
which is called the pericardium, and then it

may be called carditis
;
or it may pass down

the diaphragm, or the peritoneum, and form
the peritonitis of Cullen, the diaphragm y.tis

of Darwin.

J he general symptoms are, pyrexia, pain
in the chest, difficult) 1 of breathing, cough

;

and, if the disorder happen in the sthenic
diathesis, the pulse is hard and frequent.
Sometimes the expectoration is tinged with
blood.

r

I he particular symptoms are, in carditis,

palpitation, with unequal intermitting pulse,
pa ; n in the region of the heart, vomiting,
fainting: it the inflammation he particularly
directed to the diaphragm, the pain is situated
towards the lower ribs, the respiration in a
recumbent posture is extremely difficult, and
the corners of the mouth are sometimes so
retracted as to form a disagreeable smile,
called risus sardonicus.

M. M. If is of the utmost importance to*

attend to the prevailing diathesis. If the
constitution is sthenic, and the disorder ur-
gent, immediate and copious bleeding. Re-
frigerant and emollient cathartics. Cool and
equal, not: cold and irregular, atmosphere.
Diluent drinks. Total abstinence from ani-
mal food, sometimes during the first live days.
Antimonial preparations. After venesection
a blister on the pained part. Digitalis. In
Dr. Currie’s Medical Reports we find the fol-

lowing observations :

“
1 have employed the

digitalis to a very considerable extent in ii>

{laminations of the brain, of the heart, and
the lungs

;
and have succeeded with it in

cases where I otherwise should have despair-
ed.” In Dr. Reid’s Treatise on Consump-
tion we meet with an acquiescence in this

sentiment on the fox-glove. Our experience,
however, has taught us to value this remedy
principally in other pulmonary affections than
the more violent kinds of inflammation, as is

mentioned under the head of phthisis. After
the excitement has been moderated, opium
in small doses. “ Do neutral salts increase
the tendency to cough?” .Pediluvium. Small
doses of calomel, to prevent adhesions.

N. B. [f pneumonia run on into suppura-
tion pus will he discharged by .cough, and
thus a species of consumption he formed

; or
wid he detained in the cavity of the chest,
and constitute empyema. In either case, di-
gitalis in large doses.. Calomel. Opium.-.
Peruvian bark.

Genus VII. Gastritis, inflammation of the
stomach.

Symptoms. Violent pain in the region of
the stomach, with pyrexia; small, frequent,
and sometimes contracted, pulse ; vomiting;-
hiccough.

°

Cituses. If may be occasioned by any thing
acrid taken into the stomach

; by blows on
the region of this organ

; and a slight species
of it is often consequent upon taking cold - li-

quids after exercise.

M.M. In inflammation of the stomach
and bowels we have, in some measure, an
exception to the general rule of cure, accord-
ing as the disease appears sthenic or a_*henic..
'Ihe pulse and vital powers are often sud-
denly reduced, and yet venesection is re-
quired. Warm bath. Fomentations.. An©--
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dyne and mucilaginous clysters. Blisters on
tlie pained part.

Genus VII!. Enteritis, inflammation of the

bowel;; lined and distressing pain in the

bowels. Pyrexia
;
pulse always quick, some-

times hard.

Causes. The same as of ga-tritis. Likewise
strangulated hernia, spasmodic colic, intror

su seeption.

M. AI. The same as in gastritis after the

urgent symptoms have subsided. Small

doses of calomel and opium.
Genus IX. Hepatitis, inflammation of the

liver.

Symptoms. Pain in the region of the liver,

.'extending to the clavicle and top of the right

shoulder
;

difficulty of lying, on the left side

especially. Pyrexia; high-coloured urine;

pulse frequent, strong, and often hard. Bi-

lious evacuations, or jaundice. The ten-

dency of the disease is to suppuration.

.]/. AI. Copious and repeated bleeding,

before the suppurative process has com-
menced. Calomel, and cathartics of the re-

frigerant class. Digitalis in considerable

doses. Blisters to the region of the liver.

If suppuration takes place, the matter

makes its way through the lungs, or the intes-

tinal canal, into the cavity of the abdomen, or

through the peritoneum to the surface. Dur-
ing this process opium and bark.

N. B. The disease above described is

principally an affection of warm climates. A
species of chronic hepatitis is more usual in

Britain, and indeed is one of our most com-
mon maladies, especially among dram-drink-

ers.

Symptoms. Obtuse and weighty kind of

sensation in the region of the liver; difficulty

of lying on the left side; pain in the right

shoulder ;
the countenance slightly marked

by hectic
;
dejection of spirits. (Edema of

the ancles.

M. M. Small doses of calomel, with, or

without, opium. Tonic bitters, such as quas-

sia, or gentian. An abstinence from spiri-

tuous liquors.

Genus X. Splenitis, inflammation of the

spl eetn

Symptoms. Tension ; tumor ; heat of the

left side
;
pyrexia

;
pain increased by pres-

sure.

AI. M. Blisters, cathartics, calomel, and
digitalis.

Genus XI. Nephritis, inflammation of the

kidneys.
Symptoms. Pyrexia

;
pain in the lumbar

regions ;
retraction of the testicle; numbness

of the thigh; vomiting; costiveness.

Causes. Aternations of heat and cold
; ex-

terna! violence, Ac. as in other inflammations,

but chiefly calculi.

Distinctions. Nephritis is distinguished

from lumbago by the more cohfined situation,

and pungent character of the pain ; by the

presence of pyrexia; and by there being in

the latter no retraction of the testicle, or

numbness of the thigh. It is distinguished

from incipient psoas abscess, by the pain of

this last b/tng principally seated in the verte-

bral column ;
by such pain being increased

on pressure of this part
;
and by its taking

the course of the psoas muscle. See Sur-
gery.
M. M. Venesection. Digitalis, and opium.

Nitrous ether. Emollient clysters. Castor

oil. Demulcents.

Genus XII. Cystitis. Inflammation of the

bladder.

Pyrexia. Pain and tumor above the pu-

bes
;
pain in discharging urine ; tenesmus.

M. M. Venesection. Warm bath. Ano-

dyne clysters. Diluents.

Genus XIII. Hysteritis. Inflammation of

the womb.
Ileat, pain, tension, and swelling in the

lower bellv ;
pyrexia; vomiting.

M.M. ’Venesection. Mucilaginous clys-

ters, with opiates. Anodyne fomentations.

Genus XIV. Rheumutismus.
Pyrexia

;
pains in the joints, frequently ex-

tending along the muscles ;
heat and tumor

on the part.

Peculiarities. Rheumatic- inflammations

never, like others, terminate in suppuration.

Dr. Darwin attributes this circumstance to

the secondary and associate nature ot the

disease; the original cause, like that ot the

gout, not being in the inflamed part ;
and

therefore not continuing to act after the in-

flammation commences. Perhaps the pecu-

liarity would be more properly referred to

the nature of the parts that rheumatism at-

tacks.

Dili -don. Rheumatism is sthenic, or asthe-

nic : the latter, or chronic rheumatism, often

succeeds to the former : which the author

just quoted refers to the deposit.on of mucus,

or coagulable lymph, which the inflamed

vessels had poured out in the first stages, re-

maining unabsorbed on the membranes of the

joints. It would probably be more correctly

attributed to the loss of energy in the parts

affected : an opinion which appears to receive

support from the circumstance ol the asthenic

form of the complaint sometimes coming on

in a direct way, without the intervention of

the acute species.

M. -I/. Bleeding would appear to be indi-

cated in the sthenic kind of rheumatism : in

this disorder, however, the physician is so

often unexpectedly foiled by the rapid occur-

rence of indirect debility, that venesection is

almost never advisable ;
it lays the founda-

tion lor obstinate chronic complaint. Leeches

to tire inflamed joints. Volatile embrocations

alter the inflammation has in some measure

subsided. Calomel, and opium. Sudorilics.

Warm bath. (<
I have found digitalis an ex-

cellent remedy in inflammatory rheumatism,

one of the most tedious and intractable ot all

diseases.” Dr. Currie.

Peruvian bark in chronic rheumatism. Vo-
latile tincture of gum guaiacum. Flesh-brush.

Sea-bathing. Electricity. Bath waters.

Genus XV. Odontalgia, tooth-ache. See

Surgery.
Genus XVI. Podagra, gout.

Symptoms. Pain in the joints, principally

of the great toe, and * pecially ol the hands

and feet, returning at intervals. Previously

to the accession of the inflammation the func-

tions of tire stomach are generally disturbed.

The fits generally come on in the morning.

Causes and peculiarities. Gout is inva-

riably a disease of the asthenic diathesis. It

is produced in a system predisposed to its

influence by the indirectly debilitating pow-
ers ; such as a too liberal indulgence in fer-

mented ami spirituous liquors, high -seasoned

meats, &c. and likewise by the directly debi-

litating powers of vegetable and watery food,

depressing passions, &c The inflammation

of this disease often alternates with, and ap-

pears in a manner vicarious of, torpor in other
parts of the system ; as of the brain produ-
cing apoplexy, the stomach constituting dys-
pepsy, and of the liver giving ri e to jaundice

:

all which symptoms indeed may be considered
as part of the disease. On this account gout
has been divided into the atonic ; that i

,

where a disposition to the inflammation of the
foot is observable, but does not actually take
place; the retrocedent, where, after the con-
tinuance for some time of such inflammation,
it shall seem to be transferred to another
part, and thus form a gouty inflammation of
the stomach, or other organs; and, lastly,

the misplaced, in which the gouty tendency,
instead of displaying itself in its ordinary
course, falls upon some other organs, as th&
lungs, the stomach, or the brain.

Dr. Darwin supposes “ the original seat of
the gout to be the liver, which is probably
affected with torpor not only previous to
the annual paroxysms, but to every change
of its situation from one limb to another’.”

For this principle of associate action there
does not, however, appear sufficient support

}

and indeed the sympathy is displayed with
more force and frequency between the in-

flamed foot and the organs we have above-
mentioned (the stomach, the lungs, and the
brain), than the hepatic viscus. it is indeed
the nervous system, and not the glandular,

with which the paroxysm of the gout appears
to have the most intimate connection

; and it

would hare found a more appropriate place
under the head of nervous diseases, than
where it now stands in the Nosology. It is,

however, very often combined witli talculary

disorders. '1 he predisposition to gout is evi-

dently hereditary
;

but the attacks of this

malady may, in general, be warded off, even
from the most susceptible habit, by a tempe-
rate mode of living.

f

i his principle is illus-

trated in an extraordinary manner by the his-

tory of Dr. Gregory, the present professor of
the practice of medicine in Edinburgh. We
have often hearr) him in his lectures produce
his own as an instructive case of the beneficial

effects of abstinence from fermented and spi-

rituous liquors. Gout has been imagined,
like fever, to be a sanative process of natures
for the purpose of expelling something from
the constitution. The doctrine, in either in-

stance, is equally erroneous.

AI. AI. in treating gout it should never be
forgotten that it is an asthenic disease

:

while excitement is kept up in the system the
paroxysms are suspended. Dr. Beddoes, in

his liygeia, says, that one of the greatest
martyrs to gout he ever met with informed
him, “ that his freest year was that of a
warmly contested election, at which he was
candidate for a county. lie both drank and|

exerted himself at this time more than at any®
period of his life.” This evident principle of
the asthenic nature, even of the .iCtnal inflam-

mation in gout, ought to render the physician
extremely careful in his application of the re-

medy lately introduced into practice, the ap-j

pli ation of cold water to the inflamed part.

In some violent cases this may be proper
; but

it should never be extended beyond tlie limit

of pleasurable sensation. To bleed is like-

wise hazardous in tlie extreme. Dr, Brown’s
mode ot suspending the paroxysms basal-

ready been referred to; and every arthritic]

experiences temporary benefit from his din-

ner, his glass, and pleasurable company. It
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is by acting on the imagination that empirics

I

uspend the threatened attacks of gout. In

his, as in numberless other instances, faith in,

onstitutes the virtue of, remedies ;
both

herefore in chronic rheumatism and gout,

re might place among the curative agents

netallic tractors, whether authorized by Per-

kins, or formed of old nails, as in the mstruc-

ive experiments of Dr. Haygarth. Even a

>iece of sealing-wax, or stick, when supposed

>y the patient to be the genuine tractors,

[operated in a most astonishing manner. (Iiay-

garth on Perkins's 'Praetors.) The influence

of the imagina ion over tlie body, whether
l in health or disease, has not been sufficiently

I acted upon in tiie professional practice ot me-

dicine. The irregular affections in gout must

be combated by stimulants carefuil adapted

to the excitability ;
for the spasmodic affec-

tions of the stomach aromatics and bitters,

I as ginger and quassia. It the head is affected

I camphor, musk, ether, opium ; these likewise

fare remedies lor the gouty asthma. I he

Portland powder, which is a composition ot

bitters and aromatics, may prove for a time

highly useful
;
but the protracted use of me-

• dieines of tli s class is objectionable, as even-

tually detrimental to the stomach and general

fibre. Regular and steady, and not capri-

cious and merely temporary, abstinence from

wine, spirits, and spices. I lie body to be

preserved gently open. Pure air, moderate

! exercise, encouragement of cheerful habits.

Warm and cold sea-bathing. Bath waters.

Very small doses of digitalis. Hop (humulus

lupulus) ?

Order III.

—

Exanthemata, Eruptions.

The exanthemata are more nearly allied

to genuine fever than those disorders of which

i we have just been treating, as the local af-

I

fections are consequences rather than causes

of the general irritation. They have been

! called eruptive fevers. They are defined by

i

Cullen contagious diseases, affecting a person

only once during the whole of life, Com-
i inencing with fever, and succeeded by erup-

tion on the skin. Hie contagious matter

upon which these depend may indeed ope-

rate upon certain parts more particularly,

and thus the disease be entitled to rank

among the sensitive, irritative, or symptoma-

tic fevers. This, however, is by no means

certain: the primary action of cont gion,

whether of a specific or general nature, has

hitherto escaped the penetration ot the pa-

thologist.

Genus I. Erysipelas, St. Anthony’s fire.

Symptoms. This disease does not corres-

pond with the whole of the above definition ;

it is not contagious ;
and it has frequently

| been found to recur. 'Hie face is the more
* ordinary seat of this affection. After febrile

irritation has commenced, and continued for

a short time, during which there is often an

unusual drowsiness, and sometimes delirium,

the face suddmty becomes bloated, the eye-

lids swell, and the skin is red and blistered.

If the disorder is violent, or ili-treated, the

inflammation and redness extend down the

neck, and spread som dimes on toe shoul-

ders : the tumid appearance of the couiite-

nanc increases, delirium supervenes, and the

patient has Deen known to die apoplectic.

The erysipelas is an ey thematic inflamma-

tion. Its seat is the rete mucosum. Its ten-

dency is to gangrene rather thap to suppura-

tion. A fatal termination is said to be prin-

cipally on the 7th, 9th
}
or 1 1th days.

M. M. In no other affection is it of more
urgent moment to decide on the treatment
by the nature of the prevailing diathesis. It

has been observed, that in large and populous
cities St. Anthony’s fire almost always appears

in the form of asthenia
;
and in this case re-

quires wine, bark, opium : while in the hardy
constitution of the rustic it assumes a sthenic

character, and demands the vigorous em-
ployment of what nas been called the anti-

phlogistic regimen. Venesection. Saline

purgatives. Diluent drinks. Might not di-

gitalis be employed with a pro ject of sin-

gular advantage, as the disease has an evident

affinity with certain species ot dropsy ? With
respect to external application, it has been
customary to use mealy substances, such as

flour. Solutions of lead, zinc, or alum, are

improper, “ as they stimulate the secerning

vessels into too great action.” (Darwin.) Cold

water.

Genus II. Pestis, the plague, is an epide-

mic typhoid fever.

Genus 111. Variola, small-pox.

Symptoms. After tke pyrexial symptoms
have continued for three days eruptions ap-

pear on the skin, which on the eighth day
contain pus, and at length fall off in crusts.

Species, fhe small-pox is divided into the

distinct, and confluent : the first has more of

bed, walls, and floor, of the apartment. Pe-
diluvium.

N. B. For an account of the vaccine dis-

ease, or cow-pox, see the article Vaccina-
tion.
Genus IV. Varicella. The chicken-pox is

a very slight disease
;
the eruptions some-

times assume nearly the character of the

distinct small-pox'
;
but there is not much ir-

ritation of the system, and they generally

disappear in the course of three or four days
from their first breaking out.

Genus V. Rubeola. Measles.

Symptoms. Pyrexia, sneezing, inflamed'

eyes, dry cough, drowsiness ; about the

fourth day, or later, small red points appear
on the skin, which in the course of about
three days fail off in branny scales.

“ As the contagious material of the small-

pox may be supposed to be diffused in the

air like a fine dry powder, and mixing with
the saliva in the mouth to infect the tonsils-

in its passage to the stomach, so the conta-

gious material of the measles may bn sup-

posed to be more completely dissolved in the

air, and thus to impart its poison to the mem-
brane of the nostrils which covers the sense

of smell; whence a catarrh with sneezing
ushers in the fever.” Zoonomia.
M. M. Measles too often lay the founda-

tion of pulmonary consumption, to prevent
which the symptoms denoting inflammation
of the lungs are to be with much solicitude

obviated
;
and for this purpose small doses of

are to be preferred to-

Venesection cannot

the sthenic, the latter of the asthenic, cha- _
racter. in the former the eruptions are of a i tincture of digitalis
phlegmonic, in the latter of an erythematic

| every other medicine
or spreading, nature. Hie eiuption ot the! with propriety be used in young subjects,
distinct small-pox makes its appearance in however imperiously called for

;
and digita-

circumscnbed red spots on toe face ; in the
! ps supplies its place without the risk of in-

course of two days the_body and legs receive ducing indirect debility. Steady and cool
theii portion. 1 he fevei now' ceases, the

j

atmosphere, not cold air in currents. Refri-
fece swells, the pustules enlarge, and on the

:

gerant cathartics, with calomel. Animal food
eighth day are mature. I he swelling ot the uot to be given. Digitalis, with a very small
face now goes on, and the hands and feet

|

quantity ot opium, for the cough succeeding
begin to swell, with a slight return of fever,

which however soon declines.

in the confluent, or asthenic, species, .the

fits are not so regular
;
the eruptions are not

circumscribed and prominent, but diffused,

and scarcely appearing above the skin; a

kind of eiysipelas sometimes pie^edes them,
j
anxiety and difficulty of breathing

and eveiy symptom denotes debility. 1 lie the eruption. This disorder appear
fatal termination is olten on the 11th day.

Inoculation. 'Hie advantages of inocula-

tion for the small-pox need not be insisted

on. The circumstance, however, upon

to measles.

Genus Vf. Miliaria, miliary fever, is merely
a symptomatic eruption of small red pim-
ples about the neck and face, which in two
days become white pustules, and desqua-

I

mate.
r
I hey have a peculiar smell. Much.

I -.nvioi., -r i -‘i-i— precede
uption. This disorder appears to be a

consequence of an improper heating regimen,
in fever.

Genus \ II. Scarlatina, scarlet fever.

Symptoms, & c. After pyrexia lias lasted.

which depends the more favourable character about four days a scarlet eruption appears on
ot inoculated over natural small-pox, does
not appear to have been satisfactorily ac-

counted for. The only cautions requisite in

preparing for inoculation, are to preserve the

bowels free from sordes, and to cfioo.se a time

for the insertion ot the matter when teething,

or other irritative processes, are not going on
in the system. With respect to the time, it

has been well said, that inoculation ought to

he performed either before the second month,
or after the second year.

M. M. Cold air. The bowels to be pre-

served open. Animal food to be denied. If

tue fever runs high, antimonials and nitre. In

the confluent species, the alimentary and in-

testinal canal is with the utmost -oucitude to

be preserved free from congestions by pur-

gatives, and the powers of tire system sup-

ported by opium, bark, small doses of nitre,

w me, pure air; vinegar aspersed about the

the kin, sometimes attended with inflamed
tonsils and cervical glands: these last some-
times appear without cutaneous eruption,,

and the disease has been called cvnaiiche ma-
ligna. This disorder is apt to be mistaken-
tor measles ; but in scarlet fever there are no-
catarrhal symptoms as in measles. T his dis-
order is very irregular in its aspect; aiid.

often, without much care, fatal in its termi-
nation. Sometimes, without any alarming
symptoms in the onset of the fever, a change-
takes place, and in the course of a few hours:
the patient falls into the arms of death. The-
unfavourable symptoms arc the same as in.

oilier fevers, ft is a disease principally of
children. Whether it depend upon specific

contagion, like measles and.sinuli-pox, is not'
perhaps indy ascertained.

M- I- Cold affusion. Cold air. Antimonials,
opium, bark,wine,suune purgatives or enemas*,
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nitre, hlffters. Sec the section on Fever in
tliis article.

G 'tins \ ill. f riicario, nettle-rash. After
pyrexia tor.a day, small red spots, hke the
stinging oi nettles, appear on tire skin, which
almost vanish during the dav, but return in
tne evening. It scarcely requires anv medi-
tai treatment. 1 he disease does not last more
than two or three days.

Genus IX. Aphtha, thrush. Spots on the
fau Cel and tongue, by which this disorder is

constituted, are almost always symptomatic
ot other diseased states.

Genus X. Pemphigus, (< a fever attended
by successive eruptions of vesicles about the
sizs of almonds, which are tilled with a Yel-
lowish serum, and in three or four days sub-
side. I he treatment is to be regulated bv
in;- nature of the attendant fever.

cf some other discharge, such discharge to
be restored.

Genus 11. ffemopt’/sis. Spitting of
blood. Symptoms. Redness of t lie ch.-eks,

a sensation ot weight in the breast, difficult

respiration. Saltish taste in the mouth, irri-

tation in the trachsca, couching up of iloricl

blood.

Hemoptysis more usually appears in in-

dividuals with a slender make and contract-
ed chest, who are of an irritable habit, and
who have been subjected in their earlier
years to epistaxis. It generally comes on at

the age of ouber.lv.

Order IV .—Ilemorrhagiee Discharges
of blood.

I he definition of this order is, pyrexia, with
prolusion of blood, without any external
violence; blood when drawn from a vein
shewing the buffy coat. Discharges of
blood, however, are often unattended with
pyrexical irritation, and indeed for the most
part are evidences, not merely of local, but
also of general weakness. Augmented ener-

gy in tiie larger propelling vessels may in-
deed overcome the resisting power of the
smaller branches, and produce vvhat is called
active hemorrhage; in this case we have
only local debility to contend with in the
cure. Dr. Darwin divides hemorrhage into
t:ie arterial and venous, the latter of wh'ch
he attributes to defect of venous absorption

;

it does not appear, however, that the veins
act in the manner of absorbents, according
to the opinion of >our author. Venous he-
morrhage depends upon general weakness,
•accidentally d rected to the vessels from
w hich the blood is poured out by rupture of
their coats. It is always a highly asthenic
disease.

Rupture of blood-vessels, and consequent
hemorrhage, has been ascribed to an im-
mediate and primary change effected in the
constituent particles of the Vital fluid. This
supposition, however, seems to be totally
unfounded; even in the most active hemor-
rhage the blood does not undergo “ orgasm,
ebullition, turgescence, or expansion,” accord-
ing to the theory of Hoffmann.

Genus I. Epistaxis, bleeding from the
nose.

Symptoms. Pain or fulness of the head,
giddiness, dimness of Vision, drowsiness, irri-

tation of the nostrils. It is the disorder princi-
pally of young persons, who have a lax and
weak fibre

;
in some few instances it occurs

as vicarious of obstructed menses, and some-
times appears in men when the hemor-
rhoidal discharge has been suddenly arrest-

ed.

M. M. Cold applied to the neck and
head. Mechanical pressure, or absorbing
substances, to the nostrils. Acids and as-

tringents internally. Avoiding irritation of
the body or mind. The bowels to be kept
gently open. Nourishing but not stimulating
aliment. In the epistaxis of old people, and
in cases of much weakness, bark, vitriolic

acid, opium. If the disorder is violent,

and have depended upon the suppression

Causes. Violent irritation of mind or
body, sudden vicissitudes of heat and cold,
too powerful exertion of the lungs, as in sing-
ing, coughing, playing upon wind instru-

ments. Like epistaxis, and indeed more
frequently’, it immediately originates from
obstructed menses. Sometimes it appears
vicarious ol a gouty paroxysm.

M.M. All irritation and irregularities

to be carefully guarded against. Bowels to

j

be kept evacuated by mild purgatives. Man-

j

na. Tamarinds. Peruvian or oak-bark,
combined with mineral acids, especially the

I

sulphuric. Opium. Digitalis in large doses,

!
so as to occasion nausea. “ A tabie-spoon-

i
fill of common salt.” (Dr. Rush.) “ One im-

|

mersion in cold water, or a sudden sprinkling
all over with cold water, would probably
stop a pulmonary bamorrhage.” (Darwin.)
Procure a. return of the obstructed discharge.

Phthisis pulmonalis, consumption of the
lungs.

Symptoms. Emaciation, weakness, cough,
hectic fever, and for the most part an ex-
pectoration of pus.

Dr. Cullen has introduced pulmonary con-
sumption into his nosology, as a sequel of
hemoptysis. 'This common and fatal ma-
lady, however, olten, and indeed for the most
part, originates independantly of hemor-
rhage from the lungs. Its origin and progress
are most usually exceedingly insidious. The
persons chiefly obnoxious to phthisis, are
those of a serophulous habit, who have been
disposed previously to suffer by lymphatic
tumours, who are of a slender make, have
long necks and narrow chests, who have been
liable in their earlier years to bleeding at the
nose, who have had frequent catarrhal affec-
tions while children, and in whom cough has ;

remained or been ill- treated after the eruptive
diseases ot infancy, more especially the

!

measles. These predispositions ordinarily
!

break out into actual disease, at or shortly I

after the period of puberty. It is at this time
that the pulmonary circulation becomes al-

tered; and the seeds of the disease, hitherto
,

latent, are expanded and developed.
In any constitution then at this period, and

more especially in those that are characte-

!

rised by a serophulous tendency, a short and
j

generally dry cough, succeeding perhaps to
a trivial cold, attended with emaciation in
the smallest degree, and more especially if'

the pulse be rapid, and the cheek he marked
by hectic redness, alternating with more
than usual paleness of countenance, the pa-
tient is to be assiduously watched, and the
disorder earnestly combated.

Causes. Phthisical ulceration of the lungs,
or confirmed consumption, is ordinarily pro-

small bodies, in the cellular texture of flies*

organs, which by repeated and gradual irri-

tation, at length come to ulcerate and de-
stroy the fabric of the lungs, and produce
the symptoms of fully-formed ph 'i i TrSiS. The
origin and actual nature of these bodies are
not perhaps very evident; tnov were for-

mally erroneously imagined to be indurated
lymphatic glands.

i he more immediately exciting cause of
pulmonary consumption is generally an ex-
posure to cold, which operates in the manner
described under the section Catarrh. Con-
sumption, however, may be brought on by
ainenorriioca, lues venerea, unseasonably re-‘

polled eruptive action on the surface, mental
affections, &c.

SI. M. “ The facility,” says a modern
author, “ of repressing the primary symp-
toms of phthisis pulmonalis, is proportioned
to its difficulty of cure when the characters
of the disorder are fully confirmed, and the
texture of the lungs ahno.ff wholly destroy-
ed.” (Reid on Consumption.) In no case,
perhaps, is neglect or early mismanagement
ot disease more pregnant with irremediable
evil;, than in the instance of consumptive
affections. Digitalis properly and timely
had recourse to is “ the anchor of hope.”
“

iq familifis where this fatal disease (phthi-
sis) is hereditary, the use of this remedy as
a prophylactic, will, 1 have no doubt, save
many lives that would otherwise have beta
cut short.” (Dr. Currie.) “ Digitalis is a re-

medy in pulmonary consumption in its earlier

periods, which under due regulations, and

|

with sufficient attention to other circum-
stances of regimen and diet, may be employ-
ed with a prospect of almost invariable re-
lief.” (Dr. Reid.) Other testimonies, equally

j

decided, might be adduced in favour of this

valuable remedy. Warm bathing. A regular
temperature in the air that the person
breathes. Warm clothing. Avoiding cur-

j

rents of air. Assiduously guarding against
damp, and especially cold application to the?

feet, as by sitting with the feet on a stone
floor, or an oil-cloth. Milk diet, of which
Hoffman elegantly says, “ Qua perplures
phthisicos, incymba Ckarontis quasi haefentes,

sanatos,pristinaique redditos valbtudini, novi.”
Avoiding all spirituous liquors, and spiced or
high-seasoned meats. Keeping the bowels
gently open by manna, castor-oil, senna, Sec.

Uva ursi has recently been recommended
by Dr. Bourne.

1 hese are the remedies of the first stage,
or, more properly speaking, the menacing

duced through the medium of tubercles, or

symptoms of consumption. When the lungs
have actually become ulcerated after gradual
and protracted irritation, very little expec-
tation of recovery can remain. Griffith’s

mixture, composed of steel, myrrh, and alkali.

Digitalis in larger doses, and combined with
the above tonic. Uva ursi? opium and vitri-

olic acid. Digitalis combined with calomel.
Change of climate. If a tendency to ab-
sorption from the surface of pulmonary ulcer
could be induced great* than the deposition
of it, we might have some prospect ot curing
the disease in its advanced stages. In order
to produce this absorption, sailing so as to
occasion sea-sickness has been had recourse
to. Swinging, riding in a carriage, and other
modes of occasioning a degree of vertiginous
affection, and consequent nausea, have like-

wise Leeu recommended and practised. In-
3



halation of a lowered atmosphere, of other
modified gases, and even volatile astringent
substances, have been also proposed and tried,
but not with decided beneiit. In the con-
tinued stages of phthisis, animal diet which
is nutritive, without being stimulant, ought
to be advised. Bath waters and cold sea-
bathing are improper in every stage of the
complaint.

1N.B. If consumption be symptomatic of
other diseases, while the symptoms are sub-
dued by the above remedies, the attention
must necessarily be turned principally to-
wards the original alfection.

Caution. All the signs ot consumption may
be present without the presence of the dis-
ease. Debility, emaciation, and cough, may
be brought on by nervous, independant of
organic disease, as well as by worms and in-
testinal viscidities. Hectic fever may be
occasioned in certain constitutions by mental
affections alone

; this likewise is sometimes
induced by worms. Purulent expectoration,
indeed, is decisive

; but the nature of the
sputa is not with facility, in every case, to be
decided upon.

Demis ill. Hcemorrhois, the piles.

Weight and pain of the head, vertigo,
pain in the anus and loins, swellings and tiux
of blood from the anus.
M.M. If symptoms of arterial activity

accompany the lmnorrhoids, vitriolic acid,
with moderate astringents, such as infusion
ot roses.

r

I emperance, exercise, abstinence
from spirituous liquors and spices. Tama-
rinds. Lenitive electuary, sulphur, chrys-
tals of tartar. Castor oil. Warm fomen-
tation, by sitting over the steam of heated
water. Leeches. These two last remedies, are
especially serviceable in what are called the
blind Hemorrhoids, where there is swelling
with pain from congestion in the hemor-
rhoidal veins, without any discharge ol blood
from the anus.

When the hemorrhoidal flux is attended
with much debility, while the bowels ate
kept open by castor-oil and other similar
purgatives, the more powerful astringents are
to be employed. Steel. Exercise. Generous
diet. Cheerful train of thinking. See Sur-
gery.

Genus I\ . Menorrhagia, immoderate
menstrual tiux.

Symptoms. Pain in the back and loins,
vertigo, difficulty of breathing, flushes of heat
and cold, frequent pulse

; in cases where the
disease is more directly from debility, loss
ol appetite, paleness ol countenance, cold-
ness ot the limbs, (edematous swellings about
the ancles.

M.M. In the first species, the menstrual

|
irregularity generally arises from hysteric cr

f nervous affections, libidinous desires, and
j

other violent passions
; in this case attention

must be paid to counteract the cause. Avoid
I stimuli of all kinds, mental or physical. Re-

frigerant catnartics, if costiveness be present.
Moderate astringents, shell as infusion of
roses, and the sulphuric acid. In the menor-
rhagia of direct debility, astringents, cordials,

;
and stimulants. Peruvian bark and sul-
phuric acid, opium, alum, port wine. Ex-
ternal application of cold water, or vinegar.
Steel. See Midwifery.

Order V. Profiuvia.
The profiuvia; are distinguished by Dr. Cul-
V OL. II.
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len from hemorrhages, by the discharges not
being naturally sanguinary. This order con-
tains two genera, catarrh us and dysenteria,
both of which might have found more appro-
priate situations even in Dr. Cullen’s own
nosology.

Genus I. Catarrhus, a cold.

^Symptoms. Pyrexia, with increased dis-
charge from the mucous membrane of the
nostrils, and in violent cases of the fauces
and bronchia1

, with cough.
1 he term cold, which is made use of, in

common language, principally to denote an
inflammatory condition of the mucous mem-
brane of the nose, is exceedingly incorrect

;

it not only confounds the effect with the
cause ot the disorder, but conveys an errone-
ous idea of the mode in which such disorder
is created.

The operation of cold, unless through the
medium of the sensations, is invariably nega-
tive

;
it is merely an abstraction of the stimu-

lant power of heatj and by its application to
the living body (from an invariable law of
organic existence) renders the frame in a
more than ordinary measure susceptible of
such, and other stimulant powers. Forex-
ample: Suppose an animal to exist in a me-
dium temperature of 60°, let 10° be subtract-
ed for a short period, and afterwards precipi-
tately added, the 60° will now act as with a
power, perhaps, ot 65, on account of the pre-
vious abstraction of stimuli producing, as if

lias been very properly expressed, “ an ac-
cumulation of excitability.” In this manner
then is explained the agency of cold, in en-
gendering inflammatory disorders, among
which that we are now considering is

one of the most frequent; an explanation
founded upon a principle for the develope-
ment of which we are unquestionably indebt-
ed to the genius of Dr. Brown. T his author,
however, made an improper use of his own
discovery

; he did not sufficiently take into
account the complicated and combined
functions of the animal economy; and the
very first position which he deduced from the

(

detection of this important, and indeedj. cha-
racteristic, quality of living existence, is prac-
tically incorrect. “ Cold applied to the
animal system never proves injurious unless
succeeded by heat:” frigus wunquam nocet,
nisi ubi ejus actionem calor excipit. In en-
deavouring to support this assumption, Dr.
Brown and his disciples have aimed to prove
that those symptoms which are usually cha-
racterised by the appellation of a cold, as

well as rheumatism, and all other diseases
arising from exposure to cold, are not oc-
casioned until the same or a superior degree
of external heat be restored

; forgetting that
the “ accumulation of excitability” immedi-
ately resulting from diminished temperature
is acted upon, and thus inflammatory irri-

tation engendered, by the remaining stimuli
of the frame, external and internal. Thus
an individual, while still exposed to the ca-
tarrh-producing temperature, w hile, for ex-
ample, his feet remain wet and cold, shall

have inflammation in the mucous membrane
ol the nose and fauces, febrile irritation, and
all the usual phenomena of catarrh ; the ba-'.

lance of excitement being overturned, and
turbulent irritant action being established
in its stead.

Further, the existence of a cold does not
suppose the presence of a sthenic disease

:

T
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indeed the exact contrary is the fact, for the
malady will be occasioned with most facility
when the frame is w'eak and irritable.

U by the membrane of the nostrils, &c.
should be the readiest to suffer morte par-
ticularly, does not seem to admit of an easy
explanation

; it is important, however, to re-
collect what has been pointed out in an ex-
plicit manner by Dr. -Beddoes, and since by
Dr. Reid, that this membrane is a part of the
same expansion with that which lines the
windpipe and enters tiie lungs

; so that iu
fact a common inflammatory cold is a degree
of the same disease with an inflammation of
the lungs.

M.M. Moderate and equal temperature.
The bowels to be kept gently open. If the
febrile irritation is considerable, sudorifics.
Antimonials, nitre. Oleaginous substances
may be used to allay the cough

; but iiritat-

ing balsams, such as cough-medicines are
generally composed of, are in the highest
degree detrimental; they too often increase
the disposition to, and sometimes actually
produce, confirmed consumption. Liquo-
rice, honey, boiled fig, almond emulsion.

If the phthisical tendency is conspicuous,
digitalis (see the section on Phthisis pulmo-
nalis).

Genus II. Dysenteria, dysentery.
Symptoms. Frequent stools, mixed with

mucus, and sometimes with blood, attended
with griping and tenesmus, the proper alvine
excretions being retained; pyrexia, pulse
quick and feeble. The disease is sometimes
contagious and epidemic.

Causes. Dysentery depends upon the
irritability of w eakness, determined by par-
ticular circumstances to the alimentary
canal

;
its predisposing and exciting causes

are alternations ot heat and cold, more espe-
cially when accompanied by damp, as when
an army is encamped on marshy ground

;
the putrid miasma arising from the marshes

;
the contagious effluvia proceeding from the
discharge in the disease; and, according to sir
John Pringle, from dead bodies left unburied
in the field of battle.

I he immediate cause of the symptoms
seems to be, a spasmodic construction of the
larger intestines, retaining the fames.
M.M. Calomel, opium, and rhubarb, to

leiieve the spasm, and discharge the contents
of the bowels. Mucilaginous clysters, as of
starch with tincture of opium. Emetics.
Small doses frequently repeated of ipecacu-
an. Colombo. Peruvian bark. Wan*
bathing.

Class II. Neuroses, Nervous diseases,
Man is indebted for all his acquisitions t®

casual observation, leading to experiment.
That the faculty we call the sentient resided
in, or was developed through, the instrumen-
tality' of a peculiar and distinct organization,
we should not, a priori, have conceived

; there
is nothing in the composition either of brain
or nerve to lead to this conjecture. If, how-
ever, a portion of the bony defence of the
encephalon be accidentally' pressed in upon
its substance, and an interruption in the fa-
culties of sensation and voluntary motion he
the consequence

; if such accident be repeated
with the same result

; finally, if it be found,
as it has been, that by voluntarily producing
pressure on this organ, similar 'effects may
be occasioned in proportion to the degree
and extent of the force employed; the infer-



MEDICINE.146

cnee will come at length to be indisputable, I

that the brain is the organ or reservoir of

sensation, and the medium through which

loco-motion is effected.

Again, if it be found that at pleasure we
can deprive any portion of the body both of

sense and motion, by dividing the nerve sup-

plying such part, or cutting off its communi-
cation with the brain, we are likewi e fully

justified in inferring, that the chord we have

severed was the instrument by which the

empire of the will had been exercised over

the now inert and useless member.
It is by the aggregation of such observ-

ances that we arrive at the pathology of

nervous, as a distinct class of morbid affec-

tions. When, for example, any particular

member of the body suddenly refuses to obey
the command of the will, or, in common lan-

guage, becomes paralytic, although we may
not be able to trace the remote cause from

which this has originated, we know that it

must have immediately depended upon some
morbid change, either in the brain itself, or

at least in the nerve supply ing the organ in-

disposed.

This mode of inferring the nature of what
is not an object of our senses, by comparing

it with what we actually observe, will be

found equally satisfactory, in relation to par-

tial as total interruptions of sense and mo-
tion ;

thus, by a less degree of injury done

to a nerve, as by lacerating or puncturing,

instead of dividing it, we snail perceive not

an entire deprivation of, but merely an im-

pediment to, the loco-motive faculty ; the

actions of the member will be in a manner
refractory ; and convulsive or irregular, in-

stead of orderly and steady, motion, will fol-

low the mandates of the will.

If then, without the interference of an

experimenter, and without visible injury to

the animal structure, the movements of an

organ become improperly accelerated, or

cease to be exercised in their usual mode;
if, to instance by example, the heart perform

two feeble, in place of one full and vigorous

contraction ; we are authorised to state, that

the disorder thus constituted is strictly and
properly a nervous affection ; and our con-

clusion, as to the fact, will be precisely the

same, whatever theory we incline to, respect-

jag the quo modo in which nervous power

is displayed; whether with Hartley we con-

ceive it to depend upon vibrations and vi-

bratiuncles, whether we embrace the doc-

trine of universally pervading ather, or sub-

scribe to the untenable positions of the au-

thor of Zoonomia.
Depraved perception and interrupted mo-

tion, are therefore the essences of nervous

disease: the percipient, however, is to be

distinguished from the motive faculty ; for we
have a class of living actions, which, although

equally under the inlluence of nervous power

w.th those over which the will presides, are

nevertheless, in a state of health, incessantly

carried on without perception or conscious-

ness; thus, by impeding the functions of

the nerves of the stomach, we may interrupt

the function of digestion. Digestion, how-

ever. is a process performed without design,

and independantiy of volition; on the other

hand, the intellect may be impaired by a de-

rangement in the nervous system, while the

digestive power shall proceed without the

smallest hindrance.

Dr. Cullen’s definition of a nervous dis-

ease, would therefore have been more accu-

rate, had he stated it to be an affection of

either sense or motion, without idiopathic

pyrexia, or visible disease of parts. I he

orders of this class (neuroses) are four:

1. Comata. A diminution of voluntary

motion, with sleep or impaired senses.

2. Adynamiag a diminution of the invo-

luntary motions of either natural or vital

functions.

3. Spasmi, morbid motions of muscular

fibre.

4. Vesanise, disorders of the judgment or

intellect without primary pyrexia, or observ-

able affection of any particular part ot the

body.

Order I. Comata.

Genus I. Apoplexia, apoplexy.

Symptoms. Abolition of the sentient and

loco-motive faculties, the sleep in general

attended with snoring. The respiration,

motion of the heart, and other involuntary

actions, remaining.

Causes. We conclude from the analogy

above-stated, that there is. some degree of

pressure on the brain in almost all cases of

apoplectic stupor; but that effusion of blood

takes place in the manner described by the

generality of authors, is exceedingly proble-

matical
;

if the appearances on dissection are

appealed to in behalf of this theory, it is an-

swered, that such appearances can alone ap-

ply to fatal cases of the disease ;
and in such,

an actual rupture of vessels and ellusion ol

blood will readily be admitted.

Epilepsv, palsy, and apoplexy, were con-

tended by Brown to originate from the mere
irregularity of nervous power consequent

upon debility or deficient excitement ;
and

to be occasioned without either an unusual

impetus of circulation to the vessels of the

brain, or impeded return of blood from this

organ. We believe, however, that although

the cause of apoplexy often is in one sense

mere deficiency of excitement directed to

tire sentient organization, the immediate oc-

casion of the apoplectic symptoms is for the

most part the state of the vessels ol the

brain.

Apoplexy, for the sake of illustration, may
be divided into sthenic and asthenic. If a

vigorous and plethoric man, sitting down to

his dinner and his glass, suddenly, during

the excitement of conviviality, of mirth, and

of alcohol, fall on the floor with deprivation

of sense and apoplectic stertor, it must be

evident that the fit has been induced by a

greater flow of arterial blood into the vessels

of the brain, than the veins of this organ could,

in due time, convey away. The apoplexy

has been induced in the manner yf a sthenic

di-ease.

If, on the other hand, a debauched and de-

bilitated individual be the subject of an apo-

plectic attack, at the time when the excite-

ment of intoxication shall have been succeed-

ed by the condition ot indirect debility, the

disease will here have been brought about in

a different manner ;
the impetus in the vessels

ot the brain shall have partaken of the gene-

ral diminution of power throughout the whole

system ; sluggish vascular action shall have

caused congestion ;
which congestion, in union

witii the deficient excitement on which it had

depended, shall have induced that sudden

1

suspension of the sentient faculty which core-

stitutes the apoplectic paroxysm.

Apoplexy often immediately succeeds to

a full meal : what more natural than, under

such circumstances, to attribute the fit to a

distended stomach pressing upon the aorta

or large descending blood-vessel, and conse-

quent determination of the vital fluid in an

inordinate measure to the head? Such con-

clusion, however, will not bear the scrutiny

of strict enquiry. Upon this principle, the

apoplectic stertor and insensibility ought to

be induced with most readiness, as in oneor-

dynia or night-mare, while the body is in a

recumbent posture, and the stomach is most
distended from the extrication of gas which
takes place in consequence of the weak-
ened digestive power; in place of this, how-
ever, the fall is immediate ;

the attack is made-

while the body is in an erect position, and
often before the stomach has become in a very-

great degree distended ;
the lit fhen arises, in

this last case, from that degree of excitement

which the digestive powers have called off to.

their aid, leaving the brain in a condition of

insufficient energy, properly to propel the
vital fluid through its own vessels

;
congestion

of blood is the consequence, and this last the

proximate or immediate cause of the fit.

M. M. The strictest attention to the man-
ner in which the disorder has been brought

on. If the disease is sthenic, and the phy-

sicians are called in while the paroxysm still

continues, immediate and copious bleedr

ing from the arm, the jugular veins, or the

temporal artery. Every ligature about the
patient’s body, especially about the neck,

to be loosened immediately. Press hard with

the thumb and fore-finger upon the carotid,

arteries, taking care to avoid the jugular

veins. Place the head of the patient high on
his pillow, or seat him erect in a chair..

Preserve the apartment cool. Cold water

may in some cases be applied vigorously to

the forehead and temples. Afterwards saline

purges, and subacid drinks. Enemas. Care-

ful preservation from irregular and violent

excitations, either of body or mind. In the

asthenic, and by far the most usual form, of

the complaint, bleeding with much less freedom
and only during the paroxysm; in general,;

it is not at all proper. It is better to opera

the temporal artery, if convenient, than to

bleed from the arm or jugulars. The ap-3

plication of cupping-glasses still prefer-

able
;

apply blisters to the neck. When
the power of deglutition has returned, cor-

dials and stimulants. Opium and wine in

very small doses. Volatile alkali. Sprinkle

vinegar about the room. To prevent the

returns of the fits
;

tonics, particularly bit-

ters, as Colombo, gentian, quassia ; exercise

and mental amusement, without violent ex-

citation. Journeys to Bath or elsewhere.]

Preserve the body regularly open, without

violent purgations. Avoid sudden exposure

to cold, especially cold and wet feet. If the

fit has followed the suppression ef any ac-

customed discharge, or cutaneous eruption,,

let them, if possible, be restored.

Genus II. Paralysis, palsy.

Partial interruption of the loco-motive far

culty, sometimes with a degree of apoplectic

stertor.

This is partial apoplexy, arising from simi-

lar causes operating in a less degree. It



hometirncs succeeds to a full fit of apoplexy,
[and continues for months, or during life. The
palsy often affects the whole of one side, and

I

is confined to that side
; hence ft lias been

supposed, that the injury of the brain is like-
wise partial

; and from the decussation that
lias been imagined traceable of the nerves

I

from the encephalon, Dr. Darwin and others
i

have concluded, that the origin of the disease
is on that side of the brain opposite to the
affected side.

Palsy, however, certainly originates at
times (even if genuine apopiexv does not)

|

from interrupted excitement, without any
congestion in the brain, as its more immedi-
ate souice

; as when it results from the poi-
' son ot lead and other causes,

M. M. Ascertain the exciting cause, and,
, if possible, counteract ft. Emetics, purga-
tives, preceding stimulants and tonics. To-
pics and stimulants the same as in asthenic
[apoplexy. \ olalile embrocations to the pa-
ralyzed side or limb. Warm bath. Bath
waters. Electricity. Galvanism.
N. 13. Fatuity, or second childhood, very

often takes place through the medium ofpa-
J. a lytic affections

; the faculty ot memory ap-
pears to be overthrown by the associate sen-
tient actions, which constitute this faculty,
being dissevered beyond the power of re-
union; and existence is reduced, iti conse-
quence, to a state of mere vitality from im-
mediate impiession. 1 his is not seldom the
case when the loco-motive power, and the
•energy of the muscular fibre, shall have been
restored to their former state. In this case
the lecollection of the past, and anticipation
fof the future, have both probably been irre-
coverably lost.

The mere possibility of his being reduced
do this condition of humiliating existence,
•one would think a motive sufficiently power-
ful to check the intemperate in his course.

O’rder II. Adynamia .

I
Genus I. Syncope, fainting.

Symptoms. A diminution, or even, for a
time, a total cessation, in the action of the
heart.

|i

Painting may arise from passions of the
mind; from sudden reduction of stimulus,
.as from bleeding, or drawing off the waters in
dropsy

; violent pain ; the irritation of worms,
or other crudities, in the stomach and bow-
els ; much heat, offensive effluvia, &c. : in
these cases the disorder has been called syn-
cope cerebralis. When fainting arises from
|jdeficiene.y of oxygen in the circumambient
air, as in a crowded assembly, the cessation
ol the heart is produced nearly upon the
same principles as in actual suffocation,
drowning, or strangling. It is then termed
syncope pulmonea.
M.M. Immediately obviate, if possible,

the exciting cause. Endeavour to restore
Sensation by aspersing cold water on the face
and neck

; attempt to force down a small
Quantity of brandy.; and in ail cases, but
more especially when the affection arises from
jinpure air, throw open the windows, and
prevent compassionate spectators from crowd-
ing round the insensible patient,

f N. B. 11 fainting, or palpitation, recur
frequently, and without any manifest cause,
pher predisposing or exciting, there will be
reason to suspect that the disorder is not
kervows, but depends upon some makonfor-
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motion in the heart, or neighbouring blood-
vessels. In this last case it is irremediable.
Genus II. Dyspepsia, indigestion.
Symptoms. Deficient, or depraved, appe-

tite; nausea; vomiting; inflation from flatu-
lence; heartburn; pain in the stomach, espe-
cially when the body is in a bent position

;

oppressed breathing
; costiveness.

1 his disease evidently arises from deficient
action in the muscular libres of the stomach,
which in violent cases amounts to inverted
motion and vomiting. It acknowledges the
same sources as other affections of weakness:
these are, intemperate use of spirituous li-

quors, and of tea
; exposure to damp and

cold ; irregular hours of repose ; intense
study

; mental depression and anxiety
; when

originating from this last source the disorder
lias an equal claim to the appellation of hy-
pochondriasis, or low spirits, with that of
dyspepsia.

'M.M. Purgatives, with calomel, pre-
viously to giving tonics. An emetic. Co-
lombo, gentian, quassia. Magnesia, in order
to neuti alize the acidity, and ease the conse-
quent pain of heartburn.

Chalk, which is used with the same in-
tention, is improper, on account of that neu-
tral compound which it forms with the
acid of the stomach being insoluble, and
tending to increase the costive state. “ The
dyspeptic must be persuaded that a horse is
the be.-t physician

; and that temperance of
every kind, with reasonable dissipation and
exeicise in a dry healthy air, will do more for
him than all the medicines in the world.”
(lownsend.) Cold, or shower, bath, in very
warm, and warm bathing in cold weather. A
glass of warm water after dinner and supper.
Genus III. Hypochondriasis, low spirits.

Indigestion, with languor, and causeless
apprehension of evil, more especially as it
relates to the patient’s state of health/

TIi is disease and dyspepsia only deserve
to be distinguished by separate names, inas-
min li as the mental depression in hypochon-
driasis appears especially to increase the dis-
ease by which it is, in part, constituted

; and
such disease is again magnified beyond mea-
sure by the morbid imagination of the invalid,
ihus, in some cases of confirmed hypochon-
driasis, (he dyspeptic sensations shall be attri-
buted by the sufferer to the immediate agency
of a malevolent power.
M. M. Aim at converting solicitude and

apprehension into confidence and hope ; not
by deriding the feelings of the hypochondriac,
and treating them as fanciful, but by breaking
the chain of diseased associations.' Procure
a gradual change of scene and of habits.
Journeys to Bath, or elsewhere, according to
the previous disposition of the patient. Bath
waters. Warm bathing. Preserve carefully
the alimentary canal free from colluvies and
viscidities by drastic purges and calomel.
Maintain a regular moisture of the skin, with-
out copious perspiration. Tonics with aro-
matics. Dr. Darwin particularly insists, and
with justice, on the advantage of uniformity
in the hours of meals: this uniformity should
even extend to medicinals, the same hour of
repetition being invariably observed. “ Si-
esta, or sleep after dinner.”
Genus IV . Chlorosis, green-sickness.
Dyspepsia; paleness of the skin and of the

lips; lassitude; difficult breathing, and pal-
pitation of the heart, after using more exer-

T 2
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cise than usual, especially In- going rapidly
np stairs

;
pulse small, feeble, and sometimes-

very quick ; coldness of the extremities;
appetite deficient, and oftentimes depraved

;
pain in the ba>ck and loins; costiveness;
oedematous ancles, especially towards even-
ing; and obstructed menstruation. “Chlo-
rosi laborat debilis- puella totum corpus, laxo
oedemate tumet

;
pallent et frigent omnia

.

(Van Swieten.)

Dr. Cullen has, with much impropriety,
classed tins among the nervous diseases

; it
ought to have been transferred to the next
leading division of disease, or rather regarded
as an affection of the lymphatic and absorb-
ent stem. In cases o'f much debility, espe-
cially of disposition to torpor, in the ab-
sorbent and secerning vessels

; if, at the time
when nature demands a new secretion and
discharge from the system, in place of ge-
nerous living, due exercise, moderate a^id
pleasurable excitation of the mind, “ the ever-
springing hope” of youth, &c. be substituted
to poverty and unwholesomeness of diet, wa-
tery and vegetable food, inactivity; conceal-
ed, oppressing, ungratified, and hopeless de-
sires

; the effect is the disease now under no-
tice : which, however, from much natural
debility, independently either of mental de-
pression, unwholesome diet, or any other
cause, may be, and very often is, occasioned.
Chlorosis, indeed, is ot exceedingly frequent
occurrence.

r
Ihe immediate cause is evidently an inac-

tive state ot the absorbent vessels, more
especially of those which supply the chyle:
hence deficiency of red blood in the vessels]
want of propelling power in the heart and
arteries : hence want of menstruation, ccde-
lnatous swellings of the feet, “pallent et
frigent omnia.”
SUM. Almost as certainly as some kinds

of pain yield to opium, does even obstinate
chlorosis lall before the power of steel. “ Dum
hoc utitur, incipit oriri major calor.”

rf0
steel, then, must the physician principally
trust in every case of genuine green-sickness.
It is necessary, however, frequently to com-
mence with an emetic; and in almost all
cases it is proper to give a purgative, joined
vitli calomel, before the administration of
steel. I on ic bitters. Aromatics. Mode-
rate exercise in a pure atmosphere. Flesh

‘ kiffh of about eighty degrees, as
Buxton;” not by any means colder. Mar-
riage.

Order III. Spasmi
, Spasms.

In the introduction to the class Neuroses
we endeavoured to describe briefly the man-
ner in which, a knowledge was acquired of
the separate functions and distinct diseases
of the nervous, system. In the case of spas-
modic affections this is especially illustrated,
it in any animal the nerve supplying a limb
be denuded, and a violent stimulus be ap-
plied to its surface, the whole member shall
lie immediately thrown into convulsive agita-
tions : a fact which is perhaps too often de-
monstrated in galvanic and otliQr experi-
ments. V\ lien then such convulsive move-
ments appear, without experiments, and
sometimes without apparent cause, a similar
change is justly inferred to take place in the
nerve or nerves passing to the organ which
may be the subject of the disease. There s
one •ircumstance with respect to spasm that,
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bolh in theory and practice, ought always to

be retained in the memory ; this is, that the
spasmodic or convulsive state of parts inva-

riably implies debility. To act irregularly,

is in all instances to act with deficient vigour;
for the sum total of these disorderly move-
ments, performed in a given time, will not
amount to the quantum of power displayed
in the same time by healthy and. steady ac-
tion. This fact appears to be a sufficient re-

futation of Dr. Darwin’s hypothesis, that

convulsions are voluntary exertions of the

muscles to relieve pain, even if we concede
to this author, that the strict definition of vo-
lition ought to be “the active state of the

sensorial faculty in producing motion, in

consequence of desire or aversion, whether
we have the power of restraining that action

or not;” for, according to this principle, con-
vulsion should bean actual and positive in-

crease of vigour, which it is not; for while

the utmost agitation is carrying on in the con-
vulsed member or organ, if a due quantity
of stimulus be thrown in, excitement will im-
mediately follow, and in consequence of this

excitement, quiescence and firmness; in the

same manner, but upon a different principle,

as tightening the sail of a. ship arrests its vi-

bratory motions, but increases its actual and
integral force.

If it appear difficult to conceive why a

stimulant or exciting agent should produce
this debilitated action, we must refer to the

invariable law of living existence, that exci-

tation carried beyond a certain point, is im-

mediately productive of indirect debility

:

thus when the galvanist convulses the leg of

a frog, he throws in more of stimulus than is

adapted to the fibrous excitability of the or-

gan in question; he exhausts the irritability

of the part; and the convulsion that follows

is the consequence of such exhaustion, ex-

actly upon the same principle that half a pint

of wine shall give steadiness to the longue,

and firmness to the step, while a quart of this

stimulus, taken in the same time, shall pro-

duce a temporary paralysis of the limbs, and
render the speech faultering and inarticu-

late.

We have indiscriminately employed in

the above observations, the terms spasm and
convulsion. As it relates tq the excitement,

they are virtually the same states ; and thus,

whether convulsion or spasm, that is, whe-
ther rigid immoveable contraction, or rapid

alternations of contraction and relaxation, fol-

low the debilitating causes upon which they

depend, in one sense they are scarcely to be
distinguished; the difference of physiognomy
which they assume appears to have depend-

ence upon the complicated associations of

living actions, which are but little under-

stood, and both in theory and practice too

much disregarded.

From the above remarks we hope it lias

been rendered evident, that in attempting to

overcome a spasm or convulsion, the leading

principle of cure must be stimulative
; the

disease in question, however originating, in-

variably implying debility, or more properly,

perhaps, deficiency of excitement.

Sect. I. Spasmodic affections in the ani-

malJunctions.
Genus I. Tetanus. A spasmodic rigi-

dity of a great part of the body: in some in-

stances it ts drawn violently backward,, at

others forwards, and in both cases the disease

is generally followed or attended by .trismus

or lock-jaw
; these symptoms may last with

greater or inferior violence from twenty-four
hours to a month or more.

The immediately exciting causes of teta-

nus are, wounds or pricks of tendons
;
the

sudden application of cold after extreme
heat; great intemperance, or other vices:

the disease may likewise be consequent upon
viscid mucus, worms, and other irritating sub-

stances, in the alimentary passages.

M. J\l. As in fevers, it is highly necessary
to preserve thealimentary canal free from cot-

luvies, in order that the return of dueaudor-
derly excitement may not be prevented by
this cause; so is it especially necessary in

nervous and spasmodic affections carefully to

keep in mind the incalculable importance of

this principle. Indeed, among the actually

exciting causes of the malady now under no-
tice, these intestinal crudities are perhaps the

most frequent. Let the practitioner then, in

every spasmodic disorder, pay solicitous at-

tention to the condition of the stomach and
bowels: it is in these organs “ that the

archer may be seated,” in whatever direc-

tions he may send out his arrows. It is not,

let it he as carefully remembered, by the act

of evacuation in reducing the system, that

either emetics or purgatives operate thus be-

neficially
;
but by the disposition that a free-

dom in the 'first passages favours to the due
susceptibility of the exciting powers, on the

agency of which the return of health de-

pends. Indeed, as far as either purging or

vomiting are in themselves immediately in-

strumental in dissolving spasm, as it has been
expressed, independantly of the source just

referred to, it is by virtue of the agitation

and stimulus, not by the discharge of which
they are productive. (See Infancy.)
Emetics, cathartics with calomel. Pouring
large quantities of cold water over the body
during the spasm, in order forcibly to sever

the catenated motions by which it is consti-

tuted. Warm bathing. Very large quanti-

ties of opium. More than four hundred
drops of the tincture have been given in some
violent tetanic affections in the course of

twenty-four hours, and without producing
any intoxicating effect. Other antispasmo-

dic medicines. Mercury. If the spasm has

originated from a lacerated or punctured ten-

don, divide it freely, and produce pain and
inflammation.

Genus II. Convulsio, convulsions. On
the cause and treatment of these, vve need
not enlarge, after the remarks we have intro-

duced on the nature, predisposing and ex-
citing causes, of convulsive and spasmodic
disorders in general.

Genus III. Chorea, St. Vitus’s dance.

Symptoms. Convulsive agitations of the

limbs, in general almost confined to one side

of the body. When the patient attempts to

walk, he produces involuntary gesticula-

tions.
*

M. M, Emetics, cathartics with calomel;
anthelmintics

; bark, steel, and other tonics
;

electricity, galvanism, tepid bathiug, sea-

bathing.

Genus IV. Raphania, contractions in the
joints.

Symptoms, Spastic contractions of the

joints, with excruciating pain, and coivulsivc
motions, returning periodically, and continu- 1

ing for many days. It appears to be a spe-
cies of rheumatism.

,

M. M. Purges, followed by tonics; mer-
\

cury combined with opium.

Genus V. Epilepsia, epilepsy. Violent ']

convulsions of the muscles, attended with
j

sleep.

Epilepsy in Us nature and causes appears ;

to hold a kind of intermediate situat.on be-
tween apoplexy and convulsion; it las the
sudden fall and the sopor of the one, with the
irregular muscular action of the other. Epi- i

lepsy, in a greater or less degree, is a disease
j

of extreme frequency: indeed, all the con-
vulsions of children may be called epileptic,

j

In its full and formidable shape, it is not so
:
frequently met with as several other diseases.

I

A physician, however, may denominate, with :

i

propriety, all fits epileptic, of which alternate 3

or combined convulsions and sleep constitute
the characters, especially if these are connect-

j

ed in any degree with an increased action of
the salivary glands.

M. M. Epileptic fits are sometimes conge-
nital,. hereditary, and depend upon seme oc-
cult state of the nervous system. In these
eases the disorder is generally irremediable.
All that can be done by art is merely to as- ,

certain, and endeavour, if possible, to obviate,
j

the exciting causes of the disease
; and during

the paroxysm to loosen every bandage about
the neck and head, preserve the apartment
in which the fall is made as airy as possible,]
and be careful that the patient do net inflict

injury upon himself by the violence of bis.

agitation. In some cases, indeed, the indi->

\

videal can obviate the full formation of the 3

paroxysm by tying a ligature round the limb
in which the sensation threatening the attack. I

is perceived, between the point at w hich such
sensation commences and the brain. This ^

sensation constitutes what is called the epi-
]

leptic aura : its abstract cause is obscure; but
;

no less' so than the phenomena of spasm ini
general.

In treating the complaint, particular atten- .

tion is to be given to the predisposing and
exciting cause or causes, which are extremely

]
numerous; such as youthful intemperance, in-

dulgence in secret vices, mental passions and!
affections, imitation of other epileptics, lively!
recollections of previous impressions, repel leal
eruptions -or discharges, sudden alternations'!
oi the extremes of temperature, unpleasant!
odours, and, as byT far the most common j

source of those epileptic fits which scarcely !

amount to absolute epilepsy, worms. These!
causes must all necessarily be removed before!
the physician can have the least prospect of
overcoming the disease. Emetics, cathartics,*

with calomel; anthelmintics: suddenly dis-|
sever the chain ot associations, by plunging!
the patient in the cold bath, or dashing with

j

violence cold water over his naked body.
]

Induce a new disease, as the itch
; a plan

j

which Dr. Darwin adopted with success ini
the treatment of St. Vitus’s dance, with which!
the present has a great affinity. Patients have!
likewise been cured ot epilepsy, by the acci-

dental occurrence of a quartan ague. These
]

are instructive cases to the reflecting and spe-
culative. Tonics. Galvanism. By this newly

j
discovered source of nervous excitation, the

*

writer oi this article recollects to have wit-
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nessed a supposed cure ©f a very obstinate

case of epilepsy. It is not, however, easy to

ascertain how far remedies operate in over-

coming gradually, chronic affections.

Of Worms, and Anthelmintics. Worms
we have just stated to be among the most
frequent of the exciting causes of epileptic

lits. As tiie order of our nosology no where
leads us to notice them in an especial man-
ner, it may not be improper in this place to

introduce one or two remarks respecting their

nature and treatment.

Intestinal worms are of three kinds: the

ascaridis, or small thread-like worm ; the

lumbricus teres, or round worm; and the

tenia, or tape worm. The first of these are

principally confined to the rectum: they are
'

divided by Dr. Darwin into two species, via.

“ the common small one, like a thread, which
has a very sharp head, as appears in the mi-
croscope, and which is so tender that the

cold air soon renders it motionless; and a

larger kind, above an inch long, and nearly

as thick as a very small crow-quill, and
which is very hard in respect to its texture,

and very tenacious of life.” l ire symptoms
by which the presence of these may be sus-

pected, are an uneasiness and itching in the

rectum, especially urgent towards evening :

this, if violent, disturbs sleep, and occasions

febrile irritation, and sometimes tenesmus,
with mucous discharge from the arms, indi-

gestion, and itching of the nostrils.

M. M. Clysters of lime-water, injection

of tobacco-smoke. Mercurial ointment in-

troduced into the anus. Aloes and steel,

both by the mouth and in the form of enema.
Saline purgatives. Ilarrowgate water, so as

to induce six or seven stools every morning.
The lumbricus is the most common. Its

symptoms are enumerated in the article In-
fancy. Lutnbrici are of very different

lengths ard magnitude ; they are principally
found in (he smaller intestines, but are situ-

ated occasionally both in the stomach and
larger intestines. These worms have been
known to fierce through the coats of the ali-

mentary canal, and have thus occasioned

most excruciating pains and death.

The taoe worms are sometimes voided of

an enormous length : they have been stated

to be from two to forty feet long. They
properly consist ofan united chain of separate

animals
;
as, when broken, each portion has

the powe' of reproduction. “ The worms
of this gums possess a wonderful power of

retaining life. Two of them, which were
voided Iq a pointer dog in consequence of

violent purgatives, each of which was seve-

ral feet ii length, had boiling water poured
on them in a bason, which seemed not much
to incoirenience them. When the water
was cool, they were taken out, and put into

gin or whisky of the strongest kind, in which
their life and activity continued unimpaired,
and tliey were at length killed by adding to

the spirit a quantity of corrosive sublimate.”

The symptoms are much the same with
those of the lumbrici, but more urgent.

M. M See Materia Medica, section

Anthelmntics.

Spasmodic Affections continued.

Sect. II. In the vital Functions.

Genus I. Palpitatio, palpitation. See
Syncope

Genus II. As hma.

Symptoms. Difficult respiration return-

ing at intervals, with a sense of tightness

across the breast. Wheezing at the com-
mencement of the asthmatic tits; scarcely

any cough but what is hard : towards the
close of the paroxysm it however becomes
more free, attended with a discharge of

mucus.
r
l hese symptoms certainly arise from a

spasmodic construction of the bronchial

iibres, “ which is communicated by consent
to the larynx and diaphragm.”

The causes of asthma are numerous, while
its predisposition is often hereditary, and de-

pendant upon a peculiar conformation and
temperament; the actual disease may be ex-
cited by intemperance either in eating or
drinking, violent exercise, mental agitation,

eruptions or discharges abruptly or unseason-
ably repelled ; the fumes of metallic poison,

as of lead, Sec.

M. M. Spasmodic asthma, when fully

established, scarcely admits of a radical cure.
The paroxysms to be relieved by opium and
aether; coffee; tonics in the intervals, princi-

pally of the class of bitters and aromatics.
Avoid distending the stomach inordinately.

Emetics
;
enemas previous to the expected

accession; gentle horse exercise
;
pure air;

oxygen gas. If eruptions have been repelled,

encleavourto restore them.

Genus III. Dyspnoea, difficulty of breath-
ing. This is improperly introduced into the
nosology as a genus, it being merely a symp-
tom ot other diseases, consequent upon de-
fective formation of the chest, or brought
on by evident causes, which being removed,
the disorder immediately declines.

Genus IV. Pertussis, hooping cough.

Symptoms. Convulsive strangulating cough,
with noisy inspiration or hooping, and some-
times attended with vomiting. It is conta-
gious.

The precise nature, or, as physicians ex-
press themselves, the proximate cause of

hooping cough, does not seem to have been
accurately ascertained. Dr. Darwin sup-
poses it to be “ an inflammation of the mem-
branes which line the air-vessels of the

lungs, and that it only differs from peripneu-
nomia superficialis in the circumstance of its

being contagious.” He on this account enu-
merates it among the sensitive irritated fe-

vers: we are inclined, however, to think that

the infection principally operates upon the

stomach
; and that the inflammatory disorder

of the mucous membrane is merely a conse-

quence of the protraction, or erroneous treat-

ment, of the complaint. It is not attended,

in the first instance at least, with the symp-
toms of inflammatory irritation

;
and the vo-

miting, by which the violent lits are often re-

lieved, proves that the stomach, in pertussis,

is in a morbidly irritable state.

It deserves however to be remarked, that

the membrane in question is very apt to par-

take of the prevailing irritation, to become
inflamed, and thus, like the inflammation af-

ter small-pox, and measles more especially,

to lay the foundation of consumption of the
lungs.

M. M. Antimonial emetics. Very small

doses. Warm bathing. Above all, digitalis ;

in no disease, perhaps, is the power of this
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valuable medicine displayed more forcibly

and evidently than in hooping cough. Its

effects are generally almost instantaneous.

After the violence of trie disease has sub-

sided, and even before, change of air. Cic-

cuta (conium maculatum) has been much
employed in this complaint.

Sect. III. In the animalfunctions.

Genus I. Bt/rasis. Water-brash of Scot-

land. Water-qualm.

Symptoms. Sudden eructation of watery
fluid with or without heartburn

;
the fluid

brought from the stomach sometimes insi-

pid.

II. M. The author of the present article

recently had an opportunity of witnessing

in this disease the beneficial effects of the in-

halation of tobacco-smoke by a person not

previously accustomed to smoking ;
this

man had taken tonics, antispasmodics, and an-

tacids, without effect. “ A grain of opium
twice a day, soap, iron powder, a blister.”

(Darwin.)

Genus II. Colica, colic.

Symptoms. Permanent and excruciating

pain in the belly, with a sensation as of twist-

ing about the navel, constipation, and some-
times vomiting.

Causes. These symptoms evidently ori-

ginate from spasmodic constriction in some
part of the intestinal canal, which may be
occasioned by various causes ;

such as indi-

gestible food, the sudden application of cold

;

acrid substances received into the stomach

;

poisons, especially lead ; hence colic is a

kind of epidemic disease among painters,

attended with paralysis of the arms, &c. It

is likewise common in cyder countries.

M. M. Opium. Cathartics, principally

of castor oil. Warm bathing. Anodyne
clysters. Fomentations and blisters to the

part. In obstinate cases of the painters’

colic, Bath waters. Carefully obviate the

exciting causes of the disease.

Genus III. Ch olera.

Symptoms. Vomiting and purging of bi-

lious matter, violent pains in the stomach and
bowels, with great anxiety and irritability.

Cholera is one of the diseases of the au-

tumnal months
;

it is very often produced by
the sudden succession of cold to unusually

warm weather : it sometimes follows the tak-

ing of indigestible substances, as of much
cold cucumber, especially at the period of

the year above-mentioned, when ttie direct-

ly debilitating power of cold abruptly suc-

ceeds to the indirectly debilitating operation

of heat, and the biliary secretion is more than
ordinarily copious.

M. M. During the violence of the vomit-

ing and purging, give water-gruel, and in-

ject starch clysters, to each of which add
tincture of opium. After the disorder has

in some measure subsided, restore due ex-

citement by cordial and nourishing diet,

with stomachic medicines. If febrile irrita-

tion is. induced, the saline draught, com-,
posed of salt of wormwood and lemon-juice.

Genus IV. Diarrlnm.
Symptoms. Frequent stools, without pri-

mary pyrexia, and not induced, by con-
tagion.

A morbid action in the excre lories of the
intestines constitute.- this disease: sometimes
however, and frequently, purging arises
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from mere loss of excitability 'in the intesti-
nul libre, without increase either of bile or
any other excretion. It is immediately oc-
casioned by acrid matter in the intestines

;

by acidities, by mental passions, or by the
sudden application of cold, more especially
to the feet.

M. 31. According to tire exciting causes.
If there is reason to suspect the lodgment
of acrid matter, calomel, with jalap, senna,
or rhubarb Afterwards astringents, of which
•one of the best is good red wine. Opium.
Chalk, it acidity prevails. An emetic if the
disorder continues obstinate.

Genus V. Diabetes.
Symptoms. Superabundant discharge of

ri line, in some cases amounting to fifty

•pounds in twenty-four hours, limpid and
sweetish to thy taste, with urgent and per-
petual thirst, dry skin, weakness, emacia-
tion.

This disease often, perhaps, exists to a very
considerable extent without being detected.
It is not an uncommon complaint among
Che poor, especially of the north of Bri-
tain.

H he principal circumstances that have at-
tracted the notice of the pathologist in re-
ference to this complaint, are the saccharine
tonality of the urine evacuated, and the at-
tendant emaciation. One of the principal
ingredients in the nutrition of the body has
been supposed to be the saccharine principle

;

from the inordinate discharge of this prin-
ciple in the diabetic urine, the disorder has
been therefore referred by some to a defi-
ciency ot assimilating power in the stomach
and digestive organs, while others have
imagined it to originate entirely from alter-
ed action in the kidneys. Perhaps both of
these causes may operate in producing dia-
betes. Upon dissection, the kidneys are al-

ways found flaccid. Dr. Darwin, after Mr.
Charles Darwin, attributes the copious flow
ei urine to the inverted or retrograde action
of the urinary lymphatics

;
but besides that

this theory does not account for the super-
abundance of sugar or of mucilage in the
water, it has been proved that such inver-
sion oi the absorbents is inconsistent with
their structure and general economy.

M. M. Animal diet. Dr. Rollo and
others have observed that when the patient
lives on animal food, the saccharine quality
of diabetic urine abates. Alkaline and as-

tringent medicines, such as nut-galls and
lime-water. Bark, Steel. Opium. Alum-
whey.
N. B. A copious flow of urine is frequent-

ly observed to attend nervous affections, and
indeed is one of the characteristics of the
disease we are next to notice: in these cases
however, the water has not the superabund-
ance of the saccharine principle as in genu-
i-uc, diabetes, which last disorder has been er-

roneously placed in the class Neuroses.

Genus VI. Hysteria. The hysteric disease.

Symptoms. A gurgling of the bowels, fol-

lowed by globus hystericus, or a sensation

of a ball ascending U> the throat, and mena-
cing suffocation. Convulsive agitations, al-

ternate laughing and crying, a general tickle

ness and irritability of mind. A large quan-

tity o f straw-coloured or limpid urine. Hys-
teria, like epilepsy, is in a certain degree ex-

tremely common; it generally first occurs in

females about the time of puberty. It is,

like all other convulsive affections,” a symp-
tom ot a lax habit, and is consequent upon
the irritability of weakness. It may be
brought oil by mental agitation, or by irri-

tations in the stomach, bowels, uterine or-
gans, <3CC.

The discharge of urine which attends or
precedes hysteric paroxysm, is attributed by
Dr. Darwin to the inverted motions of the
lymphatics about the mouth of the bladder,
as in diabetes; a temporary torpor, or spasm
of these vessels, would appear sufficient to
account for the superabundant excretion,
the watery part of the urine not being taken
up.

M. M. Avoid every occasional and exci-
ting cause of the disease. Bark, quassia, and
other tonics. To remove the present symp-
toms, camphor, assafeetida, castor, opium

;

if tins last, from idiosyncracy, disagrees with
the patient, the hyosevamus will generally
be found an excellent 'substitute. "This has
not the constipating tendency of opium

; and
in hysteric cases it is of importance, while
much evacuation is guarded against, to pre-
serve a freedom both in the alvine and cu-
taneous discharges. Emetics, N. B. The
customary plan of -bleeding in hysteric affec-
tions is extremely detrimental to the general
health, and disposes to a return of the pa-
roxysms. If it is judged necessary in some
cases of hysteria to withdraw a small quantity
of blood, it should be done not by vene-
section in the ordinary mode, but by the ap-
plication of a cupping-glass.

Genus VII. Hydrophobia .

A dread of water as exciting painful con-
vulsions of the pharynx, caused for the most
part by the bite of a mad dog, violent spasms,
furious insanity, death.

M. M. “
\\ hen the contagion of a putrid

fever is taken by the saliva into the stomach
and bowels, which is its constant road,”
(query) “ it the patient the moment he finds
himself attacked with a sense of chilliness,

loss of appetite, and an unpleasant taste in

his mouth, has recourse to two emetics at
proper intervals, and after the operation of
the first -emetic takes a cathartic, lie has
certainly got rid of the infection: in the
same manner, even after three days, or per-
haps a week, if the part bitten by the dog be
cut out with the knife, the danger is escaped.”
(Townsend.) Dr. Thornton advised the ap-
plication of hot vinegar, sharpened with vi-

triolic acid, to the wounds of five men who
had been bitten by a rabid animal, and this

application was attended with seeming suc-
cess. Mercury : this by some has been ex-
tolled as a specific for hydrophob.a.

Order IV. Vesaniir.

Disorders of the intellect, independant of
pyrexia or coma.

“ Every nervous disease, (says an author
whom we have before quoted) is a degree of
insanity.” If, however, imagination carried
to the height of sentient perception, or, as
it has been expressed by Dr. Batty, the rais-

ing up in the mind of images not dist inguish-
able trom impressions on the senses, is the
proper definition of the insane state—-“the
cardinal point on which madness turns”

—

the above apophthegm of Dr. Reid may be
regarded as rather bold and impressive than

strictly accurate. It were surely1mproper
denominate the apoplectic, the paralytic*
the hysteric, or the tetanic, insane; ye! an
individual under these maladies, is as truly*
affected with a nervous disorder as one who,
like the lunatic astronomer in BassHas, con-
ceiting himself to possess the mastery of the
elements, commands rain to shed fertility on
the barren soil.

i hat the disorders of (he intellect are dis-
orders of the nerves we readily admit, it is

the converse ot the proposition we presume
to question

; and in so doing, we justify Dr.
Cuilen, in considering the vesaniae, or iiie;o
tal affections, as a distinct order of nervous
diseases.

1 he pathology of such diseases is peculiar-
ly perplexing. We find by experience, that
an increase of vascular action in a tender
organ will give rise to the feeling of pain ;

we have ascertained by the conjunctive and
mutually reflective aid’ of casual observation
and direct experiment, that convulsive move-
ments in the muscular fibre are occasioned bv
an interruption of nervous excitement in
whatever that may consist

; we see the brain
pressed upon, and (he apoplectic stupor foB
low

; but in endeavouring to trace deranged
consciousness to disordered organization,
temporary or permanent, an increase of in-
tricacy appears in a manner to grow out of
labour and research.

Dissection does not afford that assistance
to the pathologist in this, as in many other
departments ot his inquiries

; for, independ-
antly ot the great want of uniformity that has
been observed in the brains of the unfortunate
victims to mental derangement, it is impos-
sible lo judge from an inspection of this or-
gan, how far the altered structures and ap-
peal ances have been causes, and how lar
consequences, of the malady.

Dr. Cullen has four genera in his order
vesaniai, viz. amentia, melancholia, mania,
and oneirodynia, on each of which we shall
introduce a few remarks.

Genus I. Amentia, ideocy.

Ament a is defined an imbecility of judg-
ment, preventing the perception 'or the re-
collection of the relations of things,

.Man is born with merely a susceptibility
oi knowledge, a capacity of acquisition

; he
is conducted trom observation to comparison
and from comparison to principle. Place an
infant in a spacious apartment, give him for
the first time the free use of all the senses
with which nature has furnished him, and he
will stretch out his hand to perhaps the most
distant object in the room, with a full per-
suasion of being able to grasp it. Like the
youth couched by Cbeselden on Epsom
Downs, every thing within the scope of his
vision appears in a manner to touch his eve,
he lias not the smallest conception either of
distance or magnitude, and the same to-
tal ignorance prevails in respect to objects
which have relation to all his other senses.
Knowledge then is the result of experience,
which is another word for comparison or
observation of “ the relations of things.”

As man, however, essentialP. differs from
the brute, by the more extended compass of
his intellectual grasp, the superinduction «f
the moral sense, and the anticipation of
future events, so different individuals have
varied susceptibilities of acquiring informa*
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tion ; and this variation, which constitutes

every shade of difference in intellectual cha-

racter, must necessarily arise either from dif-

ference in the perceptive organs, or com-
bining and retaining faculty. When then,

without any apparent deficiency of the ex-

ternal senses, which are the inlets to know-
ledge, we find an individual not to have ar-

rived at a given standard of intelligence by
the constant employment of such senses, not

to have obtained a due knowledge of “ the

relations of things,” we place him out of the
i

range of intelligent existences* have an ob-

1

scure conception of something defective in
j

the interior structure of his sentient organi-

zation, and denominate him an ideot.

This is the amentia congenita of Cullen, 1

ideocy from birth.

Ideocy, however, may be produced. Fa-

!

tuity may succeed to intellectual vigour, and 1

the whole fabric of acquired knowledge be

undermined and overthrown. Thus man!
may be literally reduced to the humiliating

]

condition of second childhood. This state
j

may be engendered abruptly and visibly, or
j

gradually, and almost in an imperceptible
J

manner. It may follow violent agitations of

the frame, as desolation succeeds to tem-

pest, or may be brought about by the gra-

dations of natural decay.

The causes of ideocy, when it is not the

result of original malconformation, are, all

kinds of intemperance, more especially in-

dulgence in the use of spirituous liquors: “ it

has been traced up to somnolence too much
indulged.” The media through which it is

principally occasioned are mania, apoplexy,
and above all epilepsy. When firmly es-

tablished even in youth, very little hope of

;

recovery can be entertained by the friends!

ot the unfortunate victim to his own impru-
|

dence. The condition of ideocy is a condi-
j

tion beyond the reach either of physical or

moral influences!

Genus II. Melancholia.

Genus III. Mania.
We have placed these two genera of Dr.

(fallen together, as we deem our author
fundamentally erroneous in considering them
distinct affections. Melancholia is defined

“ partial madness without dyspepsia.’' From
this mode of reasoning, mania, instead of

being distinguished by the character of uni-

versal madness, would have been with as

much propriety denominated partial madness
without fever.

Insanity is intensity of idea, converting
imagination into implicit belief, and thus

produchg an incongruity of action
;
incon-

gruity is it respects former, consistency as

it relates to present, impressions and associa-

tions. It partakes of the character of mania
or mehncholia, of violent rage or gloomy
desponlency, according to the previous
temperament of the sufferer, and the nature
of the prevailing idea. In each the disor-

dered associations are engendered upon pre-

cisely tie same principles.

Madiess differs from ideocy, as the con-
clusion: derived from erroneous principles, in

philosophising, differ from the conceptions of

ignorance: the one is correct reasoning from
erroneous premises, the other is defective

judgmeit from defective information.

How this intensity of idea is produced,
we have no means of ascertaining : we do

not indeed feel it difficult to comprehend,
that an absorbing attachment to one object,

or an exclusive attention to one particular

pursuit, may come at last to make shipwreck

of the understanding ; but it is the suscepti-

bility of being carried away by this idea, that

constitutes the difficulty in question. Like

the deve’opement of intellectual character,

the disposition to run into the state of in-

sanity may perhaps depend upon the most
minute circumstances of accidental asso-

ciations: “ il lie taut qu’un leger accident,

qu’un atome dfeplacG, pour te fail pth ir, pour

te degrader, pour te ravir cette intelligence

dont tu parois si tier !” So precarious is the

tenure, even of the most exalted possessions

of man

!

Madness, however, like ideocy, may be
produced through the medium of bodily dis-

orders ;
thus, fever will often occasion de-

lirium, which is a species of temporary in-

sanity. Thus, an obstruction of the men-
strual discharge will frequently be the

means of developing the latent disposition

to maniacal disorder, occasioned by previous

disease, resulting from erroneous education,

or depending upon hereditary conformation.

Indeed, almost the whole range of nervous

diseases may, under predisposing circum-

stances, come to be exciting causes of genu-

ine insanity. When lunacy has been brought

on by bodily disorder, the complexion of the

derangement shall be formed by the p e-

vious temperament, or natural disposition, of

the sufferer; thus, the favourite ideas of

health shall, in their increase, be the pre-

dominant and overwhelming ideas of mad-
ness ; again, when the insane state lias more
immediately proceeded from passions of the

mind, or moral rather than physical causes,

the idea that has vanquished the intellect

shall continue to reign. The imaginary mo-
narch shall preserve his dominions and sway,

and through the medium of his distempered

fancy, shall observe menials and attendants

in the persons who surround him ;
the melan-

choly lover shall require but a female form
to pass before his cell, to be persuaded of

the actual presence of the object of his affec-

tions
;
and the religious enthusiast shall read

a speci.i embassy from heaven, in the counte-

nance of every compassionate visitor.

Prognosis. “ The chances of recovery are

against those madmen, who can trace their

indisposition to lunatic ancestry. When the

causes are accidental, or obviously corporeal,

a favourable termination may be expected.
“ The insanity subsequent to parturition, is

generally curable if the curative attempts be

rational.” (Cox.) “ Patients who are in a furi-

ous slate recover in a larger proportion,

than those who are depressed and melan-

cholic. When the furious state is succeeded

by melancholy, and after this shall have

continued a short time the violent paroxysm
returns, the hope of recovery is very slight.

Indeed whenever these states of the diseased

frequently change, such alteration may be
considered as unfavourable. When insanity

supervenes on epilepsy, or where the latter

disease is induced by insanity, a cure F very

seldom effected.” (tiaslam.) “ When a per-

son becomes insane who has a family of small

children to solicit his attention, the prog-

nostic is very unfavourable, as it shews the

maniacal hallucination to be more powerful

than those ideas that generally interest us the

most.” (Darwin.) “ Though individuals of

every temperament become insane, it has

been observed that those of the sanguine

more frequently recover.”

M. M. Endeavour to draw off the mind
from the prevailing idea, or otherwise to

convince tiie maniac of the errors of his con-

ceptions, and fallacy of his pretensions, by
relating the incongruous conceits of oilier

maniacs which have some affinity with his-

own. M. Pinel states, that in the Bicetre of

Paris, a maniac was cured of the hallucina-

tion of supposing his head had beeu taken off

by th ' guillotine, and that another had been
placed on his shoulders, by a person judi-

ciously ridiculing in his hearing the miracle

of St. Dennis, who was said to carry his head
under his arm, and to kiss it. When the

maniac was endeavouring to prove the pos-

sibility of the fact by an appeal to his own
case, the narrator of the story suddenly ex-

claims, “ Why, how, youwol, could he kiss

his own head ? was it with h':s heel r” In in-

cipient and equivocal madness, cautiously

abstain from expressing suspicions in the

hearing of the patient. “ Nothing is more
calculated to make a person mad than the

idea of being thought so.” (Reid.) On this

account, premature confinement is to be de-

precated, not merely as cruel, but as injudi-

cious in the extreme. Those who are placed,

over the insane as guardians, should unite

decision and firmness of character with ten-

derness of disposition and gentleness of man-
ners.

In strong plethoric habits, venesection.

Cathartics. These last, especially in melan-
choly, often require to be of the drastic kind*,

and united with calomel. “ Diarrhoea very

often proves a natural cure of insanity.” (PI as-

lam.) Vomits, Camphor. Opium in large

doses. Cold bathing during the violence of

the paroxysms, and in some cases warm
bathing in the intervals. 1firing the ur-

gency of phrenzy, apply cold water to the
head. Clay cap. Blisters to the scalp. In

some cases the production of a vertiginous,

state bv a rotatory swing, has lately been
found effectual in breaking the morbid asso-

ciations constituting phrenetic and melan-
choly paroxysms. Digitalis in very large

doses, but regulated with care. Introducing,

a new disease, which is of a trivial nature,

and easy of cure. “
I should place consi-

derable hopes on inoculation, had the party
not previously had the small-pox, taking

care, by proper medicines and management,
to increase the symptoms that usually attend,

this last disease to such a degree, that the

whole system should be considerably affect-

ed without the life being endangered.” (Cox.)

In instances where madness has originated

from corporeal diseases, it scarcely requires

to be observed, that a considerable part of the

treatment must be constituted by the admi-
nistration of those remedies that in common
cases of these affections have been found to,

be effectual.

Genus IV. Oneirodynia. This genus is

defined by Dr. Cullen “ a violent and dis-

tressing imagination in time of sleep.” It is

divided into two species: lire active, or that
exciting to walking and various other mo-
tions

;
and the gravans, with a sense ot' weight

or pressure on the chest. This., last is . the
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tarribus of authors, or night-mare, which is

tkni i>t;ess placed erroneously among the dis-
ctd: ts of the judgment,

,
1 he former ot these is generally either con-

P'mital, or induced by unknown causes
;

it is

perhaps principally curious, as it evinces the
almost unlimited power ot one sense, when
concentrated as it were, or employed to the
exclusion ot the rest. Dr. Darwin relates
tie ease of a gentleman who had lost his sight,
entering his room, and immediately inform-
ing 1dm of the length, breadth, and height of
toe apartment, by the undivided exercise of
Ls sense ot hearing; an accuracy which he
tonid not have arrived at, had he retained
f ie faculty of sight. In like manner the
sleep-walker “ will unlock his door, wander
Ur from home, avoid opposing obstacles,
rod pass with satety over narrow bridges,”
which during his waking hours he would have
shunned as unable to accomplish.
1 he incubus, or night-mare, appears to

rrise from an interruption of the circulation
ct blood through the lungs, from defective
irritability in these organs, induced by fa-

tigue, mental oppression, “ a full supper,
aid wine;” which last, in some persons, will
almost invariably induce the disease.

/!/. AT. Temperance; especially moderate
suppers. “

'To sleep on a hard bed with the
Lead raised.” Emetics. Purgatives of aloes
and calomel. Tonics. Sleeping in a large
ary apartment, and .without curtains to the
tea.

Class III. Cachexia. Cachexies.
Previously to an acquaintance with the

distinct structure and separate functions of
the nervous system, before the important dis-

covery ot the circulation of the blood, and
tie more recent, but hardly less important,
developement of the anatomy and physiology
ct (lie secerning and absorbent vessels, the
notions ot pathologists on the mode in which
disease, local and general, is occasioned,
were indistinct and erroneous.
When, kor^ample, on the surface of the

body appeared a peculiar eruption, which
idler a certain time broke through the outer
stin, and discharged an offensive matter, it

was natural to infer that such discharge was
engendered from a depraved condition of the
solids or fluids of the living system, nearly in

the same manner as exhalations proceed from
dead and putrid animal or vegetable sub-
stance, or as wort is formed in the fermenting
vit. Hence the use of the_ terms bad habit

o body, foulness of blood, peccancy of hu-
nours, cachexies.

These gross and indiscriminate opinions
respecting the actual nature and immediate
ciuse of disease, are now retained alone by
tke vulgar; and as the nomenclature should
keep pace with the advances of science, the
word cachexy, as descriptive of those affec-

tions we are now to notice, ought to be ba-

nshed from the phraseology of the nosologist,

aid a generic title substituted, indicative of
dsordered or deranged action in the secern-

iig, absorbing, and glandular organs.

Order I. Marcores.
A wasting of the body or general emacia-

tim.

Genus I> Tabes. Asthenia, emaciation,

aid hectic.

Genus II. Atrophia. Asthenia, and ema-
cation without hectic.

Dr. C ullen has properly distinguished the
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emaciation connected in its origin with hectic
lever, from that mdependunt of this as a pri-
mary and essential character. The latter,

however, or atrophia, should not appear in

the last class of diseases. YV hen, for exam-
ple, m consequence of mental affection, of
sudden and too copious evacuation of any of
the fluids, of deficiency in the quantity or de-
pravation in the quality of the articles of
diet, a loss of flesh and strength is perceiv-
ed, the effect shall have been occasioned
without any default in the absorbent vessels,

and consequently without hectic
; for let it

be retained in the recollection, as a principle
of the utmost importance in practice, that
"here hectic fever is present, a greater or
less degree of derangement in the lymphatic
vessels is likewise present. Hectic fever is a
disease of the absorbent svstem.
For the purpose of illustrating this dis-

tinction between tabid and atrophic disorders,
let two individuals be supposed equally ema-
ciated and equally weak; but this weakness
and emaciation in one shall have been in-

duced by an indisposition to take a due quan-
tity of nourishment, in order to supply the
requisitions of the frame; in the other per-
haps, notwithstanding the loss of bulk and of
strength, an equal, or even greater quantity
of aliment shall have been received into the
stomach. Now, in this latter case, the tabid
state has been occasioned by a torpid condi-
tion or improper action of those vessels whose
office it is to separate the nutritive part of
the food, and convey it, properly prepar-
ed, to the blood-vessels (see the article Di-
gestion). In the former the mischief has
proceeded from a want of those materials
upon which these vessels exercise their func-
tions. In the one the hectic flush from the
very onset of the malady shall imprint the
cheek

; in the other, hectic will not be occa-
sioned until the absorbents, from not being
properly exercised, come at length to be dis-

ordered. The one complaint is the tabes of
Dr. Cullen

;
the other is the atrophia of the

same author.

We have been particular in pointing out
this distinction, because it is not sufficiently
noticed by writers in general, notwithstanding
its extreme importance in practice

; and be-
cause, by keeping it distinctly in view, we
shall be enabled to reconcile the apparently
contrary operation of those medicines which
are employed with varied effect under dif-

ferent circumstances of debility and emacia-
tion.

Steel, for instance, is one of those articles

which, on account of their almost magic power
over some diseases of debility, have been indis-

criminately recommended in all; it has ac-
quired the erroneous appellation of a tonic
medicine, but as a tonic it often fails.

Now let us trace its effects in the two spe-
cies of emaciation just alluded to. In the
first stage of atrophy its administration will

be often followed by irritative action, in the
place of due excitement; the attendant febrile

heat (not hectic fever) will be augmented,
costiveness and an arid skin will follow, and
indeed all the symptoms of the malady be
heightened and confirmed.

In tabid diseases, on the other hand, the
reverse effects will arise. Here the fever is

hectic; and in the same degree that this va-
luable medicine, when duly employed, had
increased the febrile irritation in atrophia, it

11

will assuage the fever of tabes, end from the
same cause, the stimulus which it imparts to
the absorbent and lacteal vessels.
How hectic fever originates, it is difficult

to explain: its symptoms have been attribut-
ed by a writer ol the present day to that
overplus of excitement being expended upon
toe aiterial, which is occasioned by the ciefi-
cient excitability of the absorbent system.
I ins, however, is rather a statement than an
explanation ot its essence. The characteris-
tics of hectic are principally the circumscrib-
ed ledness on the cheek appearing more
evidently once or twice in the course of the
day, usually after meals, and alternating with
a more than ordinary paleness of counte-
nance; the pulse is feeble and quick

; like
the crimson Hush of the cheek, it is accele-
rated by anything received into the stomach;
the urine is for the most part high-coloured,
but deposits a bran-like sediment alter stand-
ing for sometime; the tongue is not furred
in the same manner as in fever in general, but
is clean

; and often, as the disease advances,
it increases in redness, the exact contrary to
what is observed in genuine fever; the sweats
are partial and irregular, and not attended
with the same degree of temporary relief as
in other- cases •; and, more especially ’in the ad-
vanced periods ot tne complaint, principally
break out about the neck, breast, arid shoul-
ders

; as the disease proceeds, debility ami
emaciation succeed, the legs and feet become
oedematous, and (not however till nearly
the fatal close of the malady on which the
hectic depends) delirium at length super-
venes.

1

dL. AT. In atrophia, a supply of nourish-
ment, equivalent to the loss that may have
been sustained

; if emaciation has " arisen
from mental disturbance, the remedies must
chiefly be made to apply to the mind. To-
nics from the vegetable class, such as colorn-
ba, quassia, and gentian

; not steel. Abate the
febrile irritation, by keeping the bowels gently
open by the milder purgatives, such as
manna, senna, and castor oil. Preserve a
slight moisture of the skin by small closes of
antimonials. Regular and moderate, not
violent or agitating, exercise. Shower-bath in
very warm, tepid bathing in cold weather.
Pure air.

In tabes, or emaciation, accompanied bp
primary hectic. An emetic, to accomplish
the double purpose of forcibly expelling veil-
tricular and intestinal acidities, and exciting
the languid absorbents. Drastic purgatives,
as jalap or aloes, with calomel, with the
same intention. Steel, in conjunction with
1 eruvian bark or bitters. Horse exercise.
Warm bathing.

N. B. I abes is for the most part symp-
tomatic of other complaints, as of a disease of
the lungs or the liver; and in such oases the
treatment by which it is to be overcome is the
treatment ot the original or radical-malady*

Order II. Iniumescentia-, general swellings.

Sect. I. Adiposx, Fatty swellings.

Genus I. Polysarcia, obesity. This arises
from the deposition of oil in the adipose mem-
brane ‘becoming disproportionate to the re-
quisitions ot the body. It proceeds in general
from indolence and intemperance.
M. AT. Temperance, exercise, less animal

food, early rising.
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Sect. II'. Flatuosce, windy swellings.

Genus I. Pneumatosis, a tense elastic swell-

ing of the body, crepitating under the touch.

Pneumatosis is constituted by a distension

of the cellular membrane from air; it may
arise without any evident cause, and in this

case is denominated by Dr. Cullen the spon-

taneous pneumatosis'; or the distending air

may be introduced by means of an external

wound, as of the thorax, in compound frac-

ture of the ribs: sometimes elastic swellings

of the whole bodyj follow, from the applica-

tion of poison; and at others, pneumatosis

appears as an attendant upon the hysteric

disorder.

The pathology of this disease, unless when
it arises from wounds, is exceedingly ob-

scure.

M. M. Scarifications, compresses, tonics.

- Genus II. Tympanites, a windy swelling of

the abdomen, tense, elastic, painful, and at-

tended by costiveness.

Tympanitic swellings, both of the intes-

tinal canal and of the cavity of the abdomen,
often take place in conjunction with anasarca,

or other disorders of debility, and frequently
j

arise from sedentary habits, hypochondriac

ailments, and innutritious diet.

M. M. Carminatives, emetics, tonics, and

•a generous diet, with exercise.

Tympanites is sometimes connected with

obstructed menstruation, and in this case is

seldom. overcome but with the return ot the,

menstrual discharge.

Genus 111. Physomctra, an elastic swelling

in the hypogastrium, consequent upon liatu-

ient distension of the womb.
“ Idris frequently deceives the barren fe-

male with the hopes of pregnancy, till nature

explains the mystery, and her expectations

vanish in air.”

Sect. III. Aquosa-y watery swellings.

Dropsical enlargement is distinguished

from pneumatosis by its being inelastic, or

pitting from the pressure of the linger, and

slowly recovering its former fulness.

While considerable obscurity attends the

nature and proxmiate cause of windy swell-

ings, the theory of dropsical atfections is suffi-

cientlv evident. Dropsy is a collection ot

serous tluid, [either in the cellular membrane^
or in the cavities of the body. It is invariably

occasioned by exhalation being dispropor-.

tionute to absorption; this increase of exha-

lation and diminution of absorption result

from debility, which may be either direct or

indirect; the latter follows increased action

of the vessels, as in th* dropsy succeeding to

intemperance ; the former arises out ot defi-

cient excitement in the lymphatic system,

us when an individual becomes dropsical

from indolence, inactivity, mental depression,

and poverty of diet. Partial dropsies, or

anasarcous swellings of the cellular mem-
brane, as well as effusions into cavities, may
also originate from pressure on the veins,- in-

dependently of original debility in the lym-

phatic vessels, such pressure obstructing the

tree reflux of blood through the. venous sys-

tem, and by consequence occasioning a

more than ordinary determination to the ex-

halant arteries in the vicinity. Such are the

dropsical accumulations which sometimes oc-

cur in pregnancy, and which are relieved by

delivery, in this manner likewise, that swell-

ing oT the abdomen, constituting ascites,
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partly originates,when it is caused or attended

by an obstructed circulation through the

liv er, the blood in the vena porta: accumu-

lating in an inordinate measure, and by con-

sequence supplying the lymphatic vessels of

the part with more than their due proportion

of fluid. Lastly, without universal debility

in the exhalant and absorbent vessels, drop-

sical swellings may arise from inflammation,

as is illustrated in* the anasarcous collections

following erysipelas, in the hydrocele suc-

ceeding to a blow on the testicle, in the drop-

sy of the chest resulting from inflammation of

the lungs, and in ascites following peritoneal

inflammation.

In whatever mode, and to whatever extent,

dropsy may be occasioned, the accumula-

tion of serous fluid by which it is constituted,

always argues debility in the lymphatic ves-

sels of the part in which this accumulation

occurs. This debility, perhaps, is primarily

and principally seated in the lymphatic ex-

halants ; for we do not find hectic fever a

characteristic of hydropic, as ir is of other af-

fections, in which an original torpor of the

absorbents is evidently the cause ot the mor-

bid symptoms. Hectic only comes on in the

last stages of dropsy, when the absorbents are

worn out with constant exertion to absorb the

effused fluid.

We have hitherto spoken indiscriminately

of dropsy of cavities, and of dropsy in the cel-

lular membrane: these, however, although

they often exist conjointly, require to be dis-

tinguished ; for instance, an accumulation of

water in the thorax may be confined to the

cellular texture of these organs, and form the

disease properly distinguished by the deno-

mination of anasarca pulmonum; or it may he

diffused in the cavity of the chest, and con-

stitute the true hydrops pectoris, or hydro-

thorax. The former generally arises from an

universal torpor of the lymphatic system,

and is almost constantly connected with hy-

dropic swellings of other parts, particularly

the ancles and legs
;
the latter often originates

as a local disease, as.fr&m an inflammation of

the pleura, and is sometimes confined entirely

to the chest.

Genus I. Anasarca. General dropsy.

Dropsy of the cellular membrane im-

mediately under the skin appears prin-

cipally in tl^ lower extremities, on ac-

count" of the depending situation of these

members, and the universal connection be-

tween the cells of whic h the membrane is

constituted ; and party on account of the de-

ficiency in lymphatic excitement, from which

it originates, being more conspicuous in

those Vessels which are the furthest removed
from the centre of the circulation. Anasarca,

as it arises from exhausted excitability in the

lymphatic vessels, is always a disorder indi-

cating much danger.

M. M. Those stimuli which are found to

exert their influence on the absorbent vessels,

particularly steel, digitalis, calomel. Diure-

tics, such as squills, juniper, nitrous ather,

cantharides, chrvstals of tartar, and nitre.

Emetics and cathartics are less proper in

anasarca than in dropsy of cavities. The phy-

sician must be especially careful while eva-

cuating the fluid by means of diuretics, to

support ( he* general excitement, in order to

prevent its reaccumulation
;
from want of so-

licitous attention to this particular, the wa-

ters, after an apparent eura of anasarca, often
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again collect to an increasing extent. Punc-

tures and scarifications of the extremities are

seldom advisable, on account of the prevail-

ing debility and tendency to gangrene.

Vile sparing use of liquids is generally pro-

per in dropsy; instances, however, have been

known of copious draughts of water produ-

cing a termination of the complaint.

Genus If. Hydrocephalus, dropsy of the

brain. See Infancy.

Genus HI. Hydrorachitis, dropsical tu-

mour in the spine. See Surgery.

Genus IV. Hydrothorax, dropsy of the

chest.

Symptoms. Difficulty of breathing, espe-

cially in a horizontal position, paleness of

countenance, starting in sleep, palpitation of

the heart, numbness of the arms, especially

when elevated, and in the advanced stages of

the malady an evident fluctuation of water in

the cavity of the chest. The hydrothorax,

or hydrops pectoris1

,
“is distinguished from

the anasarca pulmonum, as the patient in (In-

former cannot lie down half a minute; in the

latter, the difficulty of breathing, which oc-

casions him to rise up, comes on more gradu-

ally; as the transition of the lymph in the cel-

lular membrane, from one part to another of

it, is slower than that of the elfused lymph in

the cavity of the chest.” (Darwin.) We have
already said, that in the anasarca pulmonum
the disease is often attended with swelled

legs. Dr. Darwin suspects that even this

species of dropsy of the chest is in the greater

number of instances a disease merely of the
cellular membrane of the part, not of a

general torpor of the lymphatic system, and
that the legs do not swell (ill the patient, from
the protraction of the local malady, becomes
universally weak. We often, however, meet
with ascitic and anasarcous swellings com-
mencing in the extremities, which, in their

course towards a fatal termination, rise up
into the chest, and in this manner occasion
the pulmonic affection. Here the general
paralysis of the lymphatics precedes the pri-

mary disorder of the thorax.

Causes. Where the universal has preceded
the local affection, the malady is most fre-

quently to be traced to intemperance in the
use of fermented and spirituous liquors. The
most usual source of genuine hydrothorax, or
hydrops pectoris, is t lie sudden application of
cold, while the body is in a state of perspira-

tion and debility, from previous heat and ex-
ercise. Young people, during perspiration

and fatigue from dancing, “ if they drink
•freely of cold lemonade or water are apt to

bring on a dropsy of the chest.” (Townsend.)

M. M. Digitalis in considerable doses is

especially indicated in dropsy of the chest,

and its effects are more visible as well as

more certain in the anasarca pulmonum than
in the hydrops pectoris, because this medi-
cine influences powerfully the whole extent
of the absorbent system. Squill, in combina-
tion with ca'omel, for the hydrops pectoris

;

and if the cellular membrane he anasarcous,
connect steel with both the above medicines.
Chrystals of tartar, especially in the anasarca
pulmonum. Diuretics of other kinds, the
same as in general anasarca. Opium. In
hydrothorax, or dropsy of the chest, without
anasarca, paracentesis, or puncture in t! e
side. “ It is sometimes impossible even to

relieve lire dropsy of intemperance; and the
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dropsical from this cause can never expect
again to enjoy the pleasures of existence in
full measure.” (Beddoes.)

Genus V. Ascites. Dropsy of the ab-
domen.

The swelling of the abdomen is tense,
scarcely elastic, but fluctuating; the fluctu-
ation can sometimes be perceived by spread-
ing one hand on one side of the abdomen, and
striking with the other hand on the opposite
side. Ascites is attended with scarcity of
urine, thirst, and after some time a degree of
hectic fever.

Ascites most usually originates through
tire medium of a diseased liver; and such dis-

ease is, in the greater number of instances,
itself induced bv intemperance in spirituous
liquors. Like the disease, however, of the
lungs preceding dropsy in the chest, liver

complaints productive of -ascites, may be
brought on by the precipitate application of
cold succeeding to the extremes of heat, by
indolence, mental affections, and other causes.
Astrites sometimes originates from debility in

the abdominal lymphatics, without the inter-

vention of any hepatic disease. 1

d/. M. Ascertain by enquiry into previous
and present symptoms, whether any degree
of liver complaint has preceded the drop-
sical accumulation ; whether there is any
disposition to jaundice of the skin

; whether
the a! vine excretions are insufficient, whitish,

and slimy; whether there has been any
pain in the region of the liver, difficulty of
lying on the side, especially on the left side,

high colour of the urine, pain in the right

shoulder, &c. and adapt the treatment ac-
cordingly. If the water is independant of
disease in the liver, chryscals of tartar, digi-

talis, other diuretics, and steel, may be im-
mediately had recourse to, without the inter-

vention of calomel purgatives and of emetics,

which last are almost always indicated in the

more usual form of ascites, that form a mor-
bid affection of the biliary organs. Emetics
in hepatic ascites are often attended with

most beneficial effects, “ Per vomitus sol-

vuntur cuncta tenacia, concutiuntur obstruc-

ts, expe'lluntur staguantia, unde mirabiliter

in hoc morbo prosunt.” (Boerhaave.) In
the administration of ascitic purgatives, care

must be taken that, from the violence of ex-

citement whiph they occasion, they do not

induce peritoneal inflammation. A combi-
nation of gamboge, elaterium, and calomel,

is frequently employed as a purgative in

ascites. Mercurial ointment to the region of

the liver. Tonics, especially steel. The
inhalation of vital air, as recommended and
employed by Dr. Thornton and others.

‘Tapping. This is to be regarded in general

as merely a palliative : if however there has

not been any very considerable disease of

the liver, or the debility is not extremely

urgent, tapping may be advised with a pros-

pect of effecting a radical cure, provided due
care is at the same time employed to main-
tain a proper excitement, or, as it is gene-

rally expressed, to restore and preserve the

tone of the system.

Genus V. Hydrometria. Dropsy of the

womb.
This, like the physometra, already men-

tioned, often assumes a deceitful resemblance

to pregnancy. It is characterized by drop-

sical swelling, confined to the region of the

fe

uterus, not being accompanied by other
symptoms of dropsy.

It is a disease to which the unmarried and
the barren are principally obnoxious ; some-
times it follows abortion.

M. M. Stimulant fomentations. Drastic
purgatives. Aromatic foetid gums. Fm-
menagogues.
Genus VII, Hydrocele. Dropsy of the

scrotum. See Surge ry.
Sect. IV. Solidcc. Swellings of solid

parts.

Genus I. Physconia. A swelling chiefly
occupying a portion of the abdomen, in-

creasing gradually, and neither tense nor
sonorous as in pneumatosis, nor fluctuating
as in dropsy.

This disease is principally formed by a
schirrous state of the several parts, and vis-

cera, which form ils seat. These schirrous
enlargements are generally incurable.

Genus 1J. Rachitis. Tickets. See In-
fancy.

Order III. Tmpetigines.
Deformities and discolourations of the ex-

ternal surface from general disease.

Genus I. Scrophuta. King’s evil.

Swellings of the lymphatic glands, termi-
nating in ulcer, are perhaps the only proper

j

characteristics of actual scrophula: the thick
upper lip, transparent skin, aud other ap-
pearances which are considered as symptoms
of the disease, are merely marks of peculiar

predisposition.

A scrophulous habit is merely a suscepti-
bility of disease, arising from torpor in the

lymphatic vessels, and when brought on by
the agency of exciting causes, consists in a pe-
culiar action of the lymphatic glands, by which
inflammation and at length ulceration, with
a discharge of grumous matter, are induced.

Its exciting causes are those which en-
courage the original debility, and the dis-

ease may almost certainly be avoided by
attention to diet and regimen ; by nutritious

food, a pure oxygenous atmosphere, clean-

liness, exercise, &c. See Infancy.
When by neglect, the predisposition has

been permitted to break out into disease,

calomel purges, steel, small doses of digita-

lis, warm and sea-bathing, muriates and
phosphates of barytes? above all cleanliness;

ventilation, stimulating nutritious diet. Let
the mind be preserved free from the errone-
ous idea, that to cure scrophula is to purge
away gross humours. See Surgery.
Genus II. Syphilis. Venereal disease.

After impure connection, a disorder of the
genitals, ulcers in the mouth and nose.

Eruptions on the skin of a copper colour,

terminating in ulceration
;

these are prin-

cipally situated near the margin of the hair
;

blotches on the surface of the body, especi-

ally on the surface of the face. Nocturnal
pains in the centre of the bones.

M. M. Mercurials. Nitric acid. Tonics.
N. B. For the local application to venereal
ulcers, the more particular treatment of tire

complaint, and the mode of curing gonorr-
hea virulenta, see Surgery.
Genus III. Scorbutus, scurvy.

Indolence and lassitude
;
gloomy and tumid

countenance
;
gums livid, and disposed to

bleed spontaneously, or from the slighest irri-

tation; skin dry, and covered with livid spots

;

oedematous swellings of the ancles. Scurvy
appears to originate from want of, or exhaust-

ed excitement, both in the venous and ab*-

sorbent system
;

it is produced by a pro-
tracted course of salt food, and by mental
depression.

M. M. Fresh animal and vegetable diet.

Juice of lemon. Bark. Steel. Terrene atmo-
sphere. Mental excitement.
The elephantiasis, lepra, framba?sia, and

trichoma, forming the fourth, fifth, sixth, and
seventh genera of this order, are diseases of
such rare occurrence in this country, as not to

require any particular description.

ior the more common eruptions which
require local application, see Surgery.
Genus III. Icterus, jaundice.

Symptoms, Yellowness of the skin and
eyes

;
while and slimy faces; high-coloured

urine, tinging linen yellow; langour, lassi- ;

tude, and extreme depression of spirits.

‘The yellow colour of the skin, which con-
stitutes jaundice, arises from the diffusion

through the system of that bile, which, in the-

natural course, would pass through the bi-

liary ducts into the intestinal canal. This
\

impregnation of the system with bile lias, been
supposed to be effected in three ways, viz.

j

through the medium of the lacteal vessels i

and the thoracic duct, when the obstruction

i
is in the duodenum; and by regurgitation

through the hepatic veins, or absorption by
the lymphatics of the liver, when the obstruc-

tion is in some part of the bile’s course-
previous to its arrival in the duodenum.

This interruption of the biliary secretion, ;

may originate from a spasmodic affection .

near the duct
;
from chronic inflammations*,

or other diseases of the liver interfering with:

the secretion
;
from certain concretions lodg-

ing in some part of the hepatic organs, called,

gall-stones ; and, as pointed out by Mr.
]

Townsend, from viscid mucus stopping up or!
obstructing the biliary passages. Indeed*.

I

whatever hinders the bile from passing into-

the duodenum may prove a source of jaun—

I

dice.

The first of the above species of jaundiced
is generally of a temporary nature;, it occurs- 1

principally in those who have much irritabi- 1

lity of habit, inconsequence of violent pas-
sions, and other sources of spasmodic aifec-

1

tions.

The second species is not of so decided a-

nature; it loliows upon a long course of intern^ :

perance in spirituous liquors, and is only to]
be remedied by removing the disease of the-

j

liver itself.

The biliary calculi, which give rise to the
third species of jaundice, appear, like urinary-

1

concretions, to arise from some defective ac-
j

tion in the secretory or absorbing vessels of
the parts in which they are formed or lodg-1
erl; their production, like the stone in the*]

bladder, is evidently favoured by a reten-
:

tion of fluid, from which they are formed. It

may therefore be inferred, that gall-stones-]

are never, or seldom, produced without some j

previous jaundice having taken place. Thus <

they are both the cause and consequence of
the disease. Their presence may be ascertain-

j

ed from jaundice frequently disappearing and !

returning, from the appearance of biliary

concretions among the faeces, and from the
disease being attended with shooting pains jr*

the epigastric region, and right hypochon-
drium. Nausea, difficult respiration, and
sickness, often likewise accompany tins spe- !

cies of jaundice,
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The icterus mucosus of Townsend, which
Is perhaps the most frequent species of jaun-

dice, is unattended either by pain or spas-

modic affections; there are no gall-stones

observed in the faeces; but these are generally

discharged mixed with much slime and visci-

dities. It is generally accompanied with, and
indeed is most commonly occasioned bv, a

depression of mind, especially when favoured
by sedentary habits, breathing an impure at-

mosphere, living upon unwholesome innutri-

!

tious diet, or indulging in the too free use of
“ spirituous potation.”

While it is the most frequent, and often-

j times the most protracted, of any of the spc-

j
cies ofjaundice, it is at the same time most

|

easy of cure when properly understood and
managed.
M.M. Emetics. Ca’omel purgatives. Bitter.

Tonics, especially Colombo, with rhubarb.
Pure air. Exercise ou horse back. Mental
excitement.

In icterus spasmodicus, opium, assafoctida,

adher, electricity. If the spasm depends upon
any irritations in the stomach or bowels, these

to be removed by emetics, purgatives, antheL

;

mimics. In icterus ealculosus, emetics to

facilitate the passage of the gall-stones. An-
I

tispasmodics. Warm bathing. Emollient
clysters. Vegetable tonics, and steel.

N. B. 'Fhe average doses of medicines will

be found stated in the articles Materia Me-
Jdica, and Pharmacy.
MEDIETAS LINGUAE, a jury or in-

|

-quest impanelled, whereof the one-half con-
sists; of natives or denizens, the other strangers;

and used in pleas wherein the one party is

a strange c, the other a denizen,

MEDIUM, in logic, the mean or middle
term of a syllogism, being an argument, rea-

son, or consideration, for which we affirm or

deny any thing
;

or, it is the cause why the
greater extreme is affirmed or denied of tiie

less in the conclusion.

Medium, or Mean, geometrical. See
Mean.
MEDULLA OBLONGATA. See Ana-

tomy.
Medulla spinalis. See Anatomy.
MEDUSA, a genus of vermes of the or-

der mollusca. The generic character is, body
gelatinous, or bicuiar, and generally hat un-
derneath: mouth central beneath. The ani-

mals of this genus consist of a tender gelati-

nous mass of different figures, furnished with

arms or tentacular processes, proceeding from
the lower surface: the larger species, when
touched, cause a slight tingling and redness,

and are usually denominated sea-nettles

;

they are supposed to constitute the chief food
-of cetaceous fish, and most of them shine with
great splendour in the water. There are 44
species. See Plate Nat. Hist. fig. 262.

MEIONITI, a mineral found only among
the lava of Vesuvius, always crystallized. Pri-

mitive form, a prism whose bases are squares.

It occurs usually in eight-sided prisms, and
terminated by four-sided pyramids. Some-
times the edges of the prism are truncated.

Colour greyish-white; fracture fiat; melts

before the blowpipe into a white spongy glass.

MELAMPOD lUM, a genus of the class

and order syngenesia polygamia necessaria.

The calyx is five-leaved ; recept. chaffy, co-

nical; down one-leaved, involuted, converging.
There are three species, herbs of the West
Indies..

MEL
MELANITE, a mineral found in the

neighbourhood of Vesuvius, and former-
ly7 called black garnet. Its colour is black
or brownish. Crystallized in six-sided prisms,

terminated by trihedral summits. It is com-
posed of 40 silica

28.5 alumina
16.5 oxide of iron

10.0 magnesia

3.5

lime

0.25 oxide of manganese.

98.75

MELALEUCA, a genus of the polyandria
order, belonging to the polyadelphia class of
plants. The calyx is quinquepartite, supe-
rior; the corolla pentapetslous

;
the filaments

are very numerous, and collected in such a

manner as to form five pencils: there is one
style ; the capsule is half-covered with the
calyx, formed like a berry, and is trivalved
and trilocular. The species are 11, natives
of India and the South Sea islands. The most
remarkable species is the leucadcndron, from
a variety of which (the latifolia, or broad-
leaved leucadeudron) the cajeput oil is ob-
tained

;
a medicine in very high esteem among

the Eastern nations, particularly in India. It

is said to be obtained by distillation from the
fruit of the tree. Vv hen brought into this

country it is a liquid of a greenish colour, of a
fragrant but at the same time a very peculiar
odour, and of a warm pungent*taste. Some
authors, however, represent this oil as b. ing,

when of the best quality, a white or colourless
fluid ; and it has been said by the authors of
the Dispensatorium Brunsvicense, when pre-
pared in Europe from the seeds sent from
India, to be entirely of this appearance.
Hitherto the oleum cajeput has been but
little employed either in Britain or on the
continent of Europe

; but in India it is used
both internally and externally, and is highly
extolled for its medical properties. It is ap-
plied externally where a warm and peculiar
stimulus is requisite; it is employed for re-

storing vigour after luxations and sprains,

and for easing a violent pain in gouty and
rheumatic cases, in tooth-ache, and similar af-

fections
; but it has been chiefly celebrated as

taken internally, and it is particularly said to

operate as a very powerful remedy against
tympanic affections.

MELAMP\ RUM, cozu-tcheat, a genus
of the angiospermia order, in the didynamia
class of plants, and in the natural method
ranking under the 40th order, personate.
The calyx is quadrifkl; the upper lip of the
corolla is compressed, with the edges folded
back; the capsule is bilocular and oblique,
opening at one side ; three are two gibbous
seeds. There are five species, four of them
natives ot Britain, and growing spontaneously
among corn-fields. They are exelient food
for cattle; and Linnarus tells us, that where
they abound, the yellowest and best butter is

made. Their seeds, when mixed with bread,
give it a dusky colour ; and, according to
some authors, produce a vertigo, and other
disorders of the head

; but this is denied by
Mr. Withering, though he allows that they
give it a bitter taste.

MELASTOMA, the American gooseberry
tree

,

a genus of the monogynia order, in the
decandria class of plants, and in the natural

method ranking under the 17th order, caly-

U.8

M E L 155

cantliema*. The calyx is quinquefid and
campannlated

; the petals are live, inserted
into the calyx

; the berry is quinque'.ocular,
and wrapped in the calyx. There are 67 spec,
most ot them shrubs, of the warm parts of
America, and veryjbeauliful on account of the
variegation of their leaves. Most of the leaves
are ot two different colours on their surfaces ;

the under side being either white, gold-co-
loured, or russet, and the upper parts of
different shades of green; so that they make a
fine appearance in the hot-house all the year
round. 1 here are but few of these plants in
the European gardens

; which may, perhaps,
have been occasioned by the difficulty of
bringing over growing plants from the West
Indies; and the seeds, being small when taken
out from the pulp of their fruits, rarely suc-
ceed. Some of these species strike very
easily from cuttings.

MELCH1FES, in church history, the
name given to the Syriac, Egyptian, and
other Christians of the Levant. They cele-
brate mass in tire Arabian language. The
religious, among the Melchites, follow tire

rule of St. Basil, the common rule of all the
Greek monks. They have four fine con-
vents, distant about a day’s journey front
Damns, and never go out of the cloister.

MELCIilZEDECHiANS, in church
history, a sect which arose about the begin-
ning of the third century, and affirmed, that
Melchisedech was not a man,' but a heavenly
power, superior to Jesus Christ.

MELEAGRIS, in ornithology, the tur-
key, a genus ot birds belonging to the order
of gallhuc. 1 he head is covered with spongy
caruncles; and there is likewise a membrana-
ceous longitudinal caruncle on the throat.
There are but two species, viz. the galiopavo,
or North American turkey of Ray; and the
satyra, or horned turkey. The first has a
caruncle both on the head and throat; and
the breast of the male is bearded or tufted.
It lives upon grain and insects; when the
cock struts, he blows up his breast, spreads
and erects his feathers, relaxes the caruncle
on the forehead, and the naked parts of the
face and neck become intensely rod. Barbot
informs us that very few turkeys are to be met
with in Guinea, and those only in the hands
of the chiefs of the European forts

; the ne-
groes declining to breed any on account of
their tenderness, which sufficiently proves
them, not to be natives of that climate. He
also remarks, that neither the common poul-
try nor ducks arc natural to Guinea, any-
more than the turkey. Neither is that bird
a native of Asia ; tire" first that were seen iu
Persia were brought from Venice by some
Armenian merchants. They are bred in
Ceylon, but not found wild. In fact, the
turkey

;
properly so called, was unknown to

the antient naturalists, and even to the old
world, before the discovery of America; and
with this the Portuguese name peru remark-
ably coincides. It was a bird peculiar to the
new continent, and is now the commonest
wild-fowl in the northern parts of that coun-
try, where they are frequently met with by
hundreds in a flock; in the day-time they
frequent the woods, where they feed on
acorns, and return at night to the swamps to
roost, which they do on the trees. They are
frequently taken by means of dogs, though
they run faster for a time ; but the dogs per-
sisting in the pursuit, the birds soon grow



/

156 MEL
fatigued, and take to the highest trees, where
they will suffer themselves to be shot one

alter another, if within reach of the marks-

man. This fowl was first seen in Frauce in

• the reign of Francis I. and in England in that

of Henry VIII. By the date of the reign of
j

these monarch*, the first turkeys must have

been brought from Mexico, the conquest of

wh ch was completed A. D. 1521.

The turkey hen begins to lay early in the

spring, and will often produce a great number
of eggs, which are white, marked \yith red-

dish or yellow spots, or rather freckles. She
sits well, and is careful of her young; of

which in this climate she will often have from
14 to 17 for one brood : but she scarcely ever

sits more than once in a season, except al-

lured thereto by putting fresh eggs under her

as soon as the first set are hatched
;
for, as she

is a dose sitter, she will willingly remain two
-months on the nest, though this conduct, as

may be supposed, is said greatly to injure the

bird. Turkeys are bred in quantities in some
of the eastern counties of England, and are

•driven up to London towards autumn for

sale in flocks of'several hundreds, which are

collected from the several cottages about

Norfolk, Suffolk, and neighbouring coun-

ties, the inhabitants of which think it well

worth their while to attend carefully to them,

by making these birds a part of their family

during tiie breeding-season. It is pleasing to

see with what facility the drivers manage
them by means of a bit of red rag fastened

to the end of a stick, which, from their anti-

pa hy to it as a colour, acts with the same ef-

fect as a scourge to a quadruped.

Of the turkey there are several varieties,

which have arisen from domestication. The
most common is dark-grey, inclining to black,

or barred dusky-white and black. There is

also a beautiful variety of a fine deep copper

colour, with the greater quills pure white, and

the tail of a dirty white ;
it is when old a

most beautiful bird. A variety with a pure

white plumage is also now not unfrequent,

and appears very beautiful. It was once es-

teemed as a great rarity, ‘and the breed sup-

posed originally to have arisen in Holland.

The sahjou inhabits India, and is sometimes

less than tiie last. See Plate Nat. List. fig.

261 .

MELES, in zoology. See Ursus.

MELIA, azddtruclt, or the bead-tree, a

genus of the monogynia order, in the decan-

dria class of plants, and in the natural method
ranking under tiie 23d order, trihilatax The
calyx is quinquedentated; the petals five; tiie

nectarium cylindrical, as long as the corolla,

with its mouth ten-toothed; the fruit is a

plum with a quinquelocular kernel. There

are three species, ail of them exotic trees of

the Indies, rising near 20 feet high, adorned

with large pinnated or winged leaves, and

dusters of pentapetalous flowers. They are

all propagated bv seeds sown on hotbeds.

MELIANTIIUS, honey-Jtower, a genus

of the angiospermia order, in the didynamia

class of plants, and in the natural method

ranking under the 24th order, corydales. The
calyx is pentaphyllous, with the lowermost

leaf gibbous: there are four petals, with- the

nectarium under the lowest ones. The cap-

stiie is quadrilocular. There are three spe-

cies : 1. The major has many upright, ligne-

6us, durable stalks, and from the sides and
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tops of the stalks long spikes of chocolate-

1

coloured flowers. 2. The minor lias upright,

ligneous, soft, durable staiks; and from the

sides and ends of tiie branches long, loose,

pendulous bunches of dowel’s tinged with

green, saffron-colour, and red. Both the

species flower about June ; but rarely produce
seeds in this country. They are very orna-

mental, both in foliage and flower, and merit

admittance in every collection. They are

easily propagated by suckers and cuttings.

They thrive best in a dry soil, and in a shel-

tered warm exposure. 3. The commdous, lit-

tle known.
MELICA, ropegrass, a genus of the digy-

nia order, in tiie triandria class of plants, and
in the natural method ranking under the 4th

order, gratnina. The calyx is bivalved, biflo-

rous, with an embryo of a flower betwixt the

two florets. There are three species, of

which the most remarkable is the nutans. It

is a native of several parts of Britain, and the

adjacent islands ; and the inhabitants of some
of tiie western islands make ropes of it for

fishing-nets, as it will bear the water for a

long time without rotting.

MEI.ICOCCA, a genus of the class and
order octandria monogynia. The calyx is

four-parted; tiie petals four, bent back; stigma

subpeltate, drupe coriaceous. There is one
species, a tree of South America.

MELiCYTUS, a genus of the class and
order dioecia pentandria. There is one spe-

cies, of New Zealand, little known.

MELISSA, baum, a genus of the didyna-

mia gymnospermia class of plants, with a

monopetalous ringent flower, the lower lip of

which is divided into three segments, whereof
the middle one is cordated: the seeds are four

in number, and contained in the bottom of

the cup. There are six species.

Baum is greatly esteemed nmong the com-
mon people as good in disorders of the head
and stomach ; but is less regarded in tiie shops.

It is most conveniently taken in infusion by
way of tea ; the green herb is greatly better

than tiie dry, which is contrary to the general

rule in relation to other plants.

MELITTIS, bastard baum, a genus of the

didynamia gymnospermia class of plants
;
the

upper lip of whose cup is emarginated
;
the

upper lip of its flower is plane, and tiie lower
one crenated. There are two species.

MELIUS INQUIRENDUM, in law, a

writ that lies for a second inquiry to be made
of what lands, &c. a man died seized ; when
partiality is suspected upon the writ diem
ciausit, &e.
MELLATS. This genus of salts is but im-

perfectly known, in consequence of the scar-

city of mellitic acid. Hitherto they have
been examined only by Klaproth and Vau-
quelin, and even by them too slightly to ad-

mit a description of their properties. The
following are all the facts hitherto ascer-

tained. *

1. When mellitic acid is neutralized by
potass, the solution crystallizes in longprisms.

The acid appears capable of combining with

this salt, and forming a supermellat of potass.

For when the mellite (or " native mellat of

alumina) is decomposed hy carbonat of po-

tass, and the alkaline solutions mixed with

nitric acid, crystals are obtained consisting of

mellitic acid combined with a small portion of

potass.
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2. When mellitic acid is neutralized by
soda, ’the solution crystallizes in cubes ov
three-sided tables; sometimes insulated, some-
times in groups.

3. When mellitic acid is saturated by am-
monia, the solution yields fine transparent six-

sided crystals, which become opaque when
exposed' to the air, and assume the white co-

lour of silver.

4. When mellitic acid is dropt int© barytes

water, strontian water, or lime water, a white

powder immediately precipitates, which is

dissolved by adding a little more of the acid.

5. When t!re acid is mixed with a solution

of sulpbat of lime, very small gritty crystals

precipitate, which do not destroy the transpa-

rency of tiie water ; but the addition of a
little ammonia renders the precipitate flaky.

The precipitate produced by this acid in lime

water is redissolved by the addition of nitric

acid.

6. When this acid is dropt into acetat of

barytes, a flaky precipitate appears, which
is dissolved by adding more acid. With mu
riat of barytes it produces no precipitate;

but in a short time a group of transparent

needle-form crystals is deposited, consisting

most likely ofsupermellat of barytes.

7. When this acid is dropt into sulphat of
alumina, it throws down an abundant precipi-

tate in the form of a white flaky powder,
MELLITE, honeystone, mellat ofalumina.

This mineral was first observed about 10
years ago in Thuringia, between the layers of

wood coal. It is of a honey-yellow colour

(whence its name)
; and is usually crystallized

in small octahedrons, whose angles are often

truncated. Fracture conchoidal. Specific gra-

vity, according to Abich, 1.666. When heat-

ed it whitens, and in the open air burns with-

out being sensibly charred. A white matter
remains, which effervesces slightly with acids,

and which at first has no taste, but at length,

leaves an acid impression upon the tongue.

Klaproth analysed the mellite in 1799, and
ascertained it to be a compound of alumina
and a peculiar acid, to which he gave the

name of mellitic. .And this analysis was soon
after confirmed by M. Vauquelin.

MELLITIC ACID has been found only
in the mellite. It may be procured fronr

that mineral by the following process: Reduce
tiie mellite to powder, and boil it in about
72 times its weight of water. The acid com-
bines with the water, and the alumina sepa-
rates in flakes. By liltring the solution, and
evaporating sufficiently, the mellitic acid is

obtained in the state of crystals.

These crystals are either very fine needles,

sometimes collected into globules, or small
short prisms. They have a brownish colour,

and a taste at first sweetish-sour, and after-

wards bitterish.

This acid is not very soluble in water
;
but

the precise degree of solubility has not been
ascertained. When exposed to heat, it is

readily decomposed, exhaling an abundant
smoke, which however is destitute of smelk
A small quantity of insipid ashes remains be-
hind, which do not alter the colour of litmus

paper.

Ail attempts to convert it into oxalic acid

by the action of nitric acid have failed. The
nitric acid merely caused it to assume a
straw-yellow colour.

The effect of the simple bodies on this acid

has not been tried. It combines with alka*
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lies, earths, and metallic oxides, and forms

with them salts which are distinguished by

the name of mellats. The properties of these

compounds will be considered afterwards.

From the analysis of M. Klaproth, we

learn that the meliite is composed of

4(i mellitic acid

] 6 alumina

38 water

100 .

From other analyses by the same chemist,

he infers that mellitic acid is composed of

carbon, hydrogen, and oxygen, but the pro-

portions are not yet known.

MELOCflIA, Jcz'ys mallow, a genus of

the pentandria order, in the monadelphia

class ot plants, and in the natural method

ranking under the 37th order, co'umnifene.

The capsule is quinqiielafcular and monsper-

mous. There are 11 species: but the only

remarkable one is the olitorius, or common
Jew’s-mallow, which is a native ot the warm

parts of Asia and America. It is an annual

plant. The flowers sit close on the opposite

side of the branches to the leaves, coming,

out singly t
they are composed of iue small

vellow petals, and a great number of stamina

surrounding the oblong geriuen, which is

situated in the centre of the (lower, and after-

wards turns to a rough swelling capsule two

inches long, ending in a point, and having

four cells tilled with angular greenish seeds.

This species is cultivated about the city of

Aleppo in Syria, and in the Fast Indies, as a

pot-herb; the Jews boiling the leaves, and

eating thc-m with their meat.

MELODINUS, a genus of the class and

order pentandria digynia. It is contorted;

nect. in the middle ot the tube, stellate ;
berry

two-ceiled, many-seeded. There is one spe-

cies, a shrub of New Caledonia.

MELODY, in music, the agreeable effect

of different sounds, ranged and disposed in

succession ; so that melody is the ettect ot a

single voic e or instrument, by which it is dis-

tinguished from harmony.

MELOE, a genus of insects of the order

coleoptera ; the generic character is; anten-

na: moniliform, with the last joint ovate ;
tho-

rax roundish ;
wing-sheaths soft, flexile ;

head

inflected. Among the principal species of

meloe may he numbered the meloe prosca-

rabaeus, commonly called the oil-beetle, ft

is of considerable size,, often measuring near

an inch and a half in length ; its colour is vio-

let-black, especially on the antenna: and

limbs; the wing-sheaths are very slant, in

the female insect especially, scarcely cover-

ino- more than a third of the tody, and are of

an oval shape. This species is frequent m the

advanced state of spring in fields and pas-

tures, creeping slowly, the body appealing so

swoln or distended with eggs as to cause the

insect to move with difficulty. On being

handled it suddenly exsndes from the joints

of its legs, as well as from some parts ot the

boclv, several small drops of a clear, deep-

yellow oil or fluid, of a very peculiar and

penetrating smell. 1 his oil or fluid has been

fughlv celebrated for its supposed efficacy in

rheumatic pains, &c. when used as an embro-

cation on the parts affected; for this purpose

also the o'l expressed from the whole insect

has been used with equal success. I he te-

Kiale of this species deposits her eggs, which

MEL
are very small, and of an orange-colour, in a

large heap or mass beneath the surface ot

the ground ;
each egg, when viewed by the

microscope, appears of a cylindric shape,

with rounded ends; from these are hatched

the laws, which; at their first appearance

scarcely measure a line in length, and aic ot

an ochre-yellow, with black eyes ;
they are

furnished with short antenna:, six legs ot mo-

derate length, and a long, jointed, taper-

ini bodv, terminated by two lowed fila-

ments or processes. These larva; are found

to live by attaching themselves to other in-

sects, and absorbing their juices. 1 hey are

sometimes seen strongly fastened to common

flies, &c. a practice so' extraordinary as to

have caused considerable doubt whether

they could possibly have been the real larva*

of the meloe proscar-abtvus. 1 he accurate

observations ot'Degeer, however, have com-

pletely proved that fact.

The meloe scabroms extremely resembles

the preceding, and is found in similar situa-

tions, but differs in being of a reddish purple

colour, with a cast of deep gilded green.

Meloe vesicatorius, blister-fly ou Spanish'

flv, is an insect of great beauty, being en-

tirely of the richest gilded grass-green, with

black antenna;. Its shape is lengthened, and

the abdomen, which is pointed, extends

somewhat beyond the wing-sheaths; its usual

length is about an inch, i his celcbmted in-

sect, the cantharis of the materia medica,

forms, as is well known, the safest and most

efficacious epispastic, or blister-plaster ,
lais-

iim, after the space of afew hours, the cuticle,

and causing a plentiful serous discharge from

the skin. It is supposed however that the

cantharis of Dioscorides, or that used by tne

antients for the same purpose, was a different

species, viz. the meloe cichorei of Linnaeus,

an insect nearly equal in size to the meloe

proscarabmis, and ot a black colour, with

three transverse vellow bands on the wing-

shells. The meloe vesicatorius is principally

found in the warmer parts of Europe, as

Spain, the south of France, (&c. It is also

observed, though far less plentifully, in some

parts of our own country. See Elate Mat.

Hist. fig. 263.

MELON. See Cucumis.

MELOTH1UA, a genus of the mono-

gvnia order, in the triandrria class of plants,

and in the natural method ranking under the

34th order, cucurbitacea?. 1 lie calyx isquin-

quefid; the corolla campanulated and mo-

nopetalous ;
the berry trilocular and mono-

spermous. There is only one species, viz.

the pendula, a native of Carolina, \ irginia,

and also many of the American islands, i he

plants strike out roots at every joint, which

fasten themselves into the ground, by which

means their stalks extend to a great distance

each way. The flowers are very small, m
shape like those of the melon, of a pale sul-

phur-colour. The fruit in the West Indies

- rows to the size of a pea, is of an oval figure,

and changes to black when ripe; these are

bv the inhabitants sometimes pickled when

they are green. In Britain the liuit are much

smaller, and are so hidden by the leaves that

it is difficult to find- them. The plants are

too tender to be reared in this country with-

out artificial heat.

MELYRIS, a genus of insects of the order

coleoptera : the generic character is, antennae
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entirely perfoliate; head inflected under

the thorax; thorax margined ;
lip elevate,

emarginate
;
jaw one-toothed, poinU-d. 1 here

are three species. See Elate Nat. Hist, fig*

264.

MEMBRANE. See Anatomy.

MEMECYLON, a genus of the octan-

dria monogynia class and order. 1 he cahx

is superior; corolla o ne- petal led ;
anlh. in-

serted in the side of the apex of the filament

,

berry crowned with cylindrical calyx. 1 heie

are three species, trees ot the East Indies.

MEMORY, artificial, a method of

assisting the memory, by forming certain

words, the letters of which shall signiiy

the date or awa to be reinemberc-d. In or-

der to this, the following series of vowels, diph-

thongs, and consonants, together with their

corresponding numbers, must be exactly

learned, so as to be able at pleasure to form

a technical word, that shall stand for any

number, or to resolve such a word already

formed.

Ifl
i
e,\ i 1 o

\

u
|
an

|

oi i
el i

ou y 1

1 I 2 I 3 4 1
5

j

6 1 7 1 8 9 0 |

U \ d
|

* / l
1

s
1 / |

k
1
n

1

z
1

The first five vowels, in order, naturally re-

present 1, a, 3, 4, 5 ;
the diphthong an ~ 6, as

being composed of a and u, or 1 -f- 5 “ 6 ;
and

for the like reason, oi
—

7, and ou ~ 9. t he

diphthong ei will easily be remembered for 8, as

being tire initials of the word. In like manner,

where the initial consonants could conveniently

be retained, they are made use of to signify the.

number, as t for 3, f for 4, s for G, and n lor 9.

The rest were assigned without any particular

reason, unless that possibly p may be more easily

remembered for 7 or septem, k for 8, or oxtm,

d for 2, or duo ;
b for I, as being the first conso-

nant ;and / for 5, being the Roman letter for 50;

than any others that could have been put in.

their places.

It is farther to be observed, that z and y be-

ing made use of to represent the cypher, where

many* cyphers meet together, as 1003, 1000000,

&c. instead of a repetition of a z y z y z y, &c.

let g stand for 100, th for a thousand, and m for

a million. Thus ag will be 10O, ig 300 ; oug 900,

&c. atb 1000, am 1000000, hum 59000000, & c.

Fractions may be set down in the following

manner: let r signify the line separating the

numerator and denominator, the liist coining

before, the other after it; as iro f , urp y, pourajr

7 q & c . When the numerator is 1, or unit, it

need not be expressed, but begin the fraction

with r ;
as re ri f, ro &c. So in decimals,

,

rug yy rat Ĵ l o o o“*

This is the principal part of the method;

which consists in expressing numbers by ar-

tificial words. The application to history and

chronology is also performed by artificial

words. The art herein consists in mak-

ing such a change in the ending of the

name of a place, person, planet, coin, &t.

without altering the beginning of it, as shall

readily suggest the thing sought, at the

same time that the beginning of the word

being preserved, shall be a
.

leading or

prompting syllable to the ending ot it so

changed. Thus, in order to remember

the years in which Cyrus, Alexander, aixl

Julius Caesar, founded their respective mo-

narchies, the following words may be form-

ed; for Cyrus, Cyrwte ;
for Alexander, Alex-
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Her, for Julius Ctesar, Juliu.?. Uis signifies,

according to the powers assigned to the let-
ters before-mentioned 536; ita is 331 ;aixl os
is 46. Hence it will be easy to remember,

,

that the empire of Cyrus was founded 536
years before Christ, ‘that of Alexander 331,
and that of Julius Cajsar 46. j his account
is taken from a treatise, entitled, a New Me-
thod of Artificial Memory

; where the reader
will find several examples in chronology, geo-
graphy, &c. ot such artificial words disposed
in verses, which must be allowed to contri-
bute much to the assistance of the lnemorv,
since being once learned, they are seldom or
never forgotten. However, the author ad-
vises his reader to form the words and verses
-himself, in the manner described above, as he
will probably remember these better than
those formed by another.
We shall, in this place, give his (able of the

kings of England since t lie Conquest, where
one thousand being added to the Italics in
each word, expresses the year when they be-
gan their reigns. Thus,

Will consau, Ruf/rof, Henrag
Steph/ff/ & Ilensec/w/j R ichbcin, Jana,

Hethdws & Ed doid.
Edsefyp, Edterfcyi, RiseAfos, Hefofoim,

Helisarfque.

Henfi/Ai, Edquar/awz, Efi-Ro/tf, Hetisep-
fcil, Henoc/yiE

Edsex/o.v, Mary lut, Elsluk, Jamst/d, Ca-
roprim.ye/.

Carsecra/r, Jaime?/, WiLa/v, Anpyd, Geo-
bo-doi.

MENACHANITE. This substance has
been found abundantly in the valley of Me-
nachan in Cornwall; and hence was called
menachanite by Mr. Gregor, the discoverer
of it. It is in small grains like gunpowder,
of no determinate shape, and mixed with a
fine grey sand. Colour black. Easily pul-
verised. Powder attracted by the magnet.
Specific gravity 4.427. Does not detonate
with nitre. YYith two parts of fixed alkali it

melts into an olive-coloured mass, fro n which
nitric acid precipitates a white powder. The
mineral acids only extract from it a little iron.
Diluted sulphuric acid,'mixed with the pow-
der, in such a proportion that the mass is not
too liquid, and then evaporated to dryness,
produces a blue-coloured mass. Before the
blowpipe does not decrepitate nor melt. It

tinges microcosm ic salt green; but the co-
lour becomes brown on cooling; yet micro-
cosmic salt does not dissolve it. Soluble in

borax, and alters its colour in the same man-
ner,

According to the analysis of Mr. Gregor,
it is composed of

46 oxide of iron

45 oxide of titanium

91, with some silica and manganese.
According to M. Klaproth’s analysis, it

rs composed of 51.00 oxide of iron

45.25 oxide of titanium
3.50 silica

.25 oxide of manganese.

100.00
Another variety of this ore from the Ura-

lian mountains, analysed by Lowitz, contain-
ed 53 oxide of titanium

47 oxide of iron

100,

MEN*
A mineral, nearly of the same nature with'

the one just described, has been found in

Bavaria. Its specific gravity is only 3.7.
According to the analysis ot Yauquclin and
Ilecht, it is composed of

49 oxide of titanium

35 iron

2 manganese
14 oxygen combined with the iron and

• .manganese
100 .

A specimen of the same ore from Botany
Bay has been lately analysed bv Mr. Che-
nevi.x.

MENAIS, a genus of the pentandria mo-
nogynia class and order. The calyx is three-
leaved

; the corolla salver-shaped ;’berry four-
celled; seeds solitary. 4 here is one species,
a herb ot South America.
MENDICANTS, or begging friars, se-

veral orders of religious in popish countries,
who, having no settled revenue, are supported
by the charitable contributions they receive
from others.

MEN ISCIUM, a genus of the crvptoga-
mia til ices. The capsules are heaped in
crescents interposed between the veins of the
pod. There is one species, a native of the
W est Indies.

MENISCUS. See Optics.
MENISPERMUM, a genus of the dioe-

cia dodecandria class and order. The male
petals are four outer, eight inner ; stamina
sixteen

; female corolla, as in the male
; slam,

eight, barren; berries two, one-seeded. There
are 13 species, herbs of the East Indies.

MENNONITES, a sect of baptists in
Holland, so called from Mennon Simonis of
Friezland, who lived in the sixteenth cen-
tury. This sect believe that the New Testa-
ment is the only rule of faith

;
that the terms

person and trinity are not to be used in

speakingof the Father, Son, and Holy Ghost;
that the fir t man was not created perfect;
that it is unlawful to swear or to wage war
upon any occasion; that infants are not the
proper subjects of baptism

;
and that minis-

ters of the gospel ought to receive no salary.
I ’hey all unite in pleading for toleration in
religion, and debar none from their assem-
blies who lead pious lives, and own the scrip-
tures lor the word of God.

MENSES. See Physiology.
MLNSIRUUM, in chemistry, the fluid

in which a solid body is dissolved. J bus
water is a menstruum for salts, and gums

;

and alcohol for resins.

MENTHA, mint, a genus of the gymno-'
spermia order, in the didynamia class of
plants; and in the natural method ranking
under the 42d order, verticillatie. The co-
rolla is nearly equal and quadrilid, with one
segment broader than the rest, and emargi-
nated; the stamina are erect, standing asun-
der. There are 19 species

;
but not more

than three are cultivated for use, namely,
the viridis, or common spearmint, tho pipe-
rita or peppermint, and the pulegimn or
pennyroyal. All these are so well known
as to need no description

; and all of them
are very easily propagated by cuttings, part-
ing the roots, or by offsets.

for culinary purposes, the spearmint! is

preferred to the other two ; but for medi-
cine, the peppermint and pennyroyal have
almost entirely superseded it. A conserve
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of the leaves is very grateful

;
and the dtMib

]
led waters both simple and spirituous, are

]
universally thought pleasant. Dr. Lewis

]
says, that dry mint digested in rectified spi-

|
rits ol wine, gives out a tincture which ap-
pears by day-light of a line dark-green, but

jby candle-light of a bright red colour. The i

tact is, that a small quantity of this tine-
j

lure is green either by day-light or by
candle-light, but a large quantity of it seems

|

impervious to common day-light
; however,

when held betwixt the eye and a candle, or
betwixt the eye and the sun, it appears red.
The virtues of mint are those of a warm

stomachic, capable of relieving colicky
pains, and the gripes, to which children are
subject. It likewise proves an useful cordial
m languors and faintness. When prepared
with rectified spirit, the whole virtues of the
mint are extracted. The expressed juice
contains only the astringent and bitter parts,
together with the mucilaginous substance
common to all vegetables. The pep-
permint is much more pungent than the
others. \

Pennyroyal has the same general charac-
ters with the mint, but is more acrid and
less agreeable when taken into the stomach.
It was long held in great esteem in hysteric
complaints, and suppressions of the menses,
but its effects are trifling. It is observable,
that both water and rectified spirit extract
the virtues ol this herb by infusion, and like-

wise elevate the greatest part of them by
distillation.

MENTZELIA, a genus of the polyandria
monogynia class and order. The cak is five-
leaved

; cor. five-petalled
; caps, inferior,

cylindric, many-seeded. There is one spe-
cies, an annual of South America.

MENYAN I'll US, bucklman, a genus
of the pentandria monogynia class of plants,

j

with a inonopetalous funnel-like flower, di-

I

vided into five deep segments at the limb

:

the fruit is an oval capsule with one ceil,

containing a great many small seeds. There
are five species.

Buckbean, called by authors trifolium pa-
lustre and paludosum, is greatly recommend-
ed as a diuretic in dropsical cases; as also
in the cure of intermittent fevers, and disor-
ders ol the breast arising from tough matter
in the lungs : the general way of taking it is

in a strong infusion, though many prefer the
juice fresh expressed from the leaves.

MERCATOR’s projection of maps. See
Map.

MENSURATION, in general, denotes
the act or art of measuring lines, superficies
and solids

; and it is, next to arithmetic, a.

subject of the greatest use and importance,
both in affairs that are absolutely necessary
in human life, and in every branch of ma-
thematics

; a subject by which sciences are
established, and commerce is conducted

;

by whose aid we manage our business, and
inform ourselves of the wonderful operations
in nature

; by which we measure the heavens
and the earth, estimate the capacities of all

vessels and the bulks of all bodies, gauge our
liquors, build edifices, measure our lands and
the works of artificers, buy and sell an infinite

variety of things necessary in life, and are
supplied with the means of making the cal-
culations which are necessary for" the con-
struction of almost all machines.
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Tt is evident that the close connection of

this subject with the affairs of men would
very early evince its importance to them ;

and* accordingly the greatest among them
have paid the utmost attention to it

;

; and
the chief and most essential discoveries in

geometry in all ages have been made in

consequence of their efforts in this subject.

Socrates thought that the prime use of geo-

metry was to measure the ground, and in-

deed this business gave name to the subject

;

and most of the antients seem to have had
no other end besides mensuration in view in

all their geometrical disquisitions. Euclid’s

Elements are almost entirely devoted to it

;

and although there are contained in them
many properties of geometrical figures,

which may be applied toother purposes, and
indeed of which the moderns have made the

most material uses- in various disquisitions of

exceedingly different kinds; notwithstanding

this, Euclid himself seems to have adapted
them entirely to this purpose : for, if it is

considered that his Elements contain a con-
tinued chain of reasoning, and of truths, of

which the former are successively applied

to the discovery of the latter, one proposi-

tion depending on another, and the succeed-

ing propositions still approximating towards

.some particular object near the end of each

book ; and when at the last we find that ob-

ject to be the quality, proportion, or relation

between the magnitudes of figures both plane

and solid
;

it is scarcely possible to avoid

allowing this to have been Euclid’s grand
object: Accordingly he determined the chief

properties in the mensuration of rectilineal

plane and solid figures
; and squared all such

planes, and cubed all such solids. The only

curve figures which he attempted besides are

the circle and sphere; and when he could not

accurately determine their measures, he gave
an excellent method of approximating to

them, bv shewing how in a circle to inscribe

a regular polygon which should not touch

another circle, concentric with the former,

although their circumferences should be ever

so near together ; and, in like manner, be-

tween any two concentric spheres to de-

scribe a polyhedron which should not any
where touch the inner one : and approxima-

tions to their measures are all that have hi-

therto been given. But although he could

not square the circle, nor cube the sphere,

he determined the proportion of one circle

to another, and of one sphere to another, as

well as the proportions of all rectilineal simi-

lar figures to one another.

Archimedes took up mensuration where
Euclid left it, and carried it a great length.

He was the first who squared a curvilineal

space, unless Hippocrates must be excepted

on account of his lunes. In his times the

conic sections were admitted in geometry,

and he applied himself closely to the mea-
suring of them as well as other figures. Ac-
cordingly he determined the relations of

spheres, spheroids, and conoids, to cylin-

ders and cones ; and the relations of para-

bolas to rectilineal planes whose quadratures

had long before been determined by Euclid.

He has left us also his attempts upon the

circle : he proved that a circle is equal to a
right-angled triangle, whose base is equal to

the circumference, and its altitude equal to

the radius ; and consequently that its area is

found by drawing the radius into half the

MEN
circumference; and so reduced the quadra-
ture ot the circle to the determination cl the
ratio ot the diameter to the circumference

;

but which, however, has not yet been found.
Being disappointed of the exact quadrature
ot the circle, tor want of the rectification o!

its circumference, which all his methods
would not effect, he proceeded to assign

an useful approximation to it : this he effect-

ed by the numerical calculation of the pe-
rimeters of the inscribed and circumscribed
polygons

; from which calculations it ap-
pears that the perimeter of the circumscrib-
ed regular polygon of 192 sides is to the
diameter, in a less ratio than that of 31. (3|§)
to L, and that the inscribed polygon of9t>
sides is to the diameter in a greater ratio

than that of 3y° to 1 ; and consequent-
ly much more than the circumference
of the circle is to the diameter in a
less ratio than that of 31. to 1, but great-

er than that of 3i5. to 1 : the first ratio of 3^
to 1, reduced to whole numbers, gives
that of 22 to 7, for 3-i.

: 1 : : 22 : 7, which
therefore will be nearly the ratio of the cir-

cumference to the diameter. From this

ratio of the circumference to the diameter
he computed the approximate area of the
circle, and found it to be to the square of
the diameter as 11 to 14. He likew ise de-
termined the relation between the circle and
ellipse, with that of their similar parts. The
hyperbola too, in all probability, he attempt-
ed ;

but it is not to be hoped, that he met
with any success, since approximations to

its area are all that can be given by all the
methods that have since been invented.

Besides these figures, he lias left ns a
treatise on the spiral described by a point
moving uniformly along a right line, which
at the same time moves with an uniform an-
gular motion ; and determined the propor-
tion of its area to that of its circumscribed
circle, as also the proportion of their sec-

tors.

Throughout the whole works "of this great
man, which are chiefly on mensuration, he
every where discovers the deepest design,

and finest invention
;
and seems to have been

(with Euclid) exceedingly careful of admit-
ting into his demonstrations nothing but
principles perfectly geometrical and unex-
ceptionable : and although his most general
method of demonstrating the relations of

curved figures to straight ones, is by inscrib-

ing polygons in them, yet to determine
those relations, he does not increase the num-
ber and diminish the magnitude of the sides

ad infinitum
; but from this plain fundamen-

tal principle, allowed in Euclid’s Elements,
viz. that any quantity may be so often mul-
tiplied, or added to itself, as that the result

shall exceed any proposed finite quantity of
the same kind, he proves that to deny his

figures to have the proposed relations, would
involve an absurdity.

He demonstrated also many properties,

particularly in the parabola, by means of
certain numerical progressions, whose terms
are similar to the inscribed figures

; but
without considering such series to be con-
tinued ad infinitum, and then summing up
the terms of such infinite series.

He had another very .curious and singular

contrivance for determining the measures of
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fi qures, in which he proceeds as it were me-
• nsnically bv weighing them.

Several other eminent men among the

indents w rote upon (his subject, both before

and after Euclid and Archimedes ; bat their

attempts were usually upon particular parts

of it, and according to methods not essen-

tially different from theirs. Among these

are to be reckoned Thales, Anaxagoras, Py-
thagoras, Bryson, Antiphon, Hippocrates of

Chios, Plato, Apollonius, Philo, and Ptole-

my ;
most of whom wrote of the quadrature

of the circle : and those after Archimedes, by
his method, usually extended the approxi-

mation to a greater degree of accuracy.
Many cf the moderns have also prosecut-

ed the same problem of the quadrature of
the circle, after the same methods, to great-

er lengths: such are Vieta and Metius,
whose proportion between the diameter and
circumference is that of 113 to 355, which
is within about of the true ratio ;

but above all Lndolph van Ceulen, who, with
an amazing degree of industry and patience,

bv the same ratio to 20 places of. figures,

making it that of 1 to 3.1415926535897932
3846 -f-. See Circle.
Hence it appears, that all or most of the

material improvements or inventions in the
principles or methods of treating of geometry,
have been made especially for the improve-
ment of this chief part of it, mensuration,
which abundantly shews the dignity of the
subject

; a subject which, as Dr. Barrow'
says,after mentioning some other things, “ de-
serves to be more curiously weighed, because-
from hence a name is imposed upon that
mother and mistress of the rest of the mathe-
matical sciences, which is employed about
magnitudes, and which is wont to be called
geometry (a word taken from ancient use,

because it was first applied only to measur-
ing the earth, and fixing the limits of pos-
sessions) : though the name seemed very ridi-

culous to Plato, who substitutes in its place
the more extensive name of metrics or men-
suration ; and others after him give it the’

title of pantometry, because it teaches the
method of measuring all kinds of magni-
tudes.” See Heights, Surveying, Le-
velling, Geometry, and Gauging.
MEItCURIALIS, mercury, a genus of

the enneandria order, in the dicecia class of
plants, and in the natural method ranking
under the 3S t h order, tricocceax The calyx
of the male is tripartite

; there is no corolla,

but 9 or 12 stamina
;
the anthers globular and

twin. The female calyx is tripartite
; there is

no corolla, but two styles ; the capsule is bi-

coccous, bilocular, and monospermous.
There are six species.

Of these, the perennis, according to Mr.
Lightfoot, is of a soporific deleterious nature,
noxious both to man and beast. There are
instances of those who have eaten it by mis-
take, instead of the chenopodium "bonus
Henricus, or English mercury, and have
thereby slept their last. Toumefort informs
vis, that the French make a syrup , of the juice
of the annua, another species, two ounces of
which are given as a purge; and that they
use it in pessaries and clysters, mixing one
part of honey to one and a half of the
juice. Dr. Withering differs greatly from
Lightfoot concerning the qualities of the per-
enuis. “ This plant, (says he), dressed like

spinach, is very good eating early in tli<^
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spring, and is frequently gathered for that

purpose ; but it is said to be hurtful to

sheep.” Mr. day relates the case of a man,

his wife, and three children, who experi-

enced highly deleterious effects from eating

it tried with bacon ;
but this was probably

when the spring was more advanced, and

the plant had become acrimonious. When
steeped in water, it affords 'a fine deep-blue

colour. Sheep and goats eat -it
;
but cows

and horses refuse it.

MERCURY, called also quicksilver,
was known in the remotest ages, and seems

to have been employed by the antients in

gilding and in separating gold from other

bodies, just as it is by the moderns.

Its colour is white, and similar to that of

silver ; hence the names hydrargyrus, ar-

gentum vivum, quicksilver, by which it has

been known in all ages. It has no taste nor

smell. It possesses a good deal ot' brilliancy ;

and when its surface is not tarnished, makes
a very good mirror. Its specific gravity is

13.568. At the common temperature of the

atmosphere, it is always in a state of fluidity.

In this respect it differs from ail other metals.

But it becomes solid when exposed to a suf-

ficient degree of cold. The temperature

necessary for freezing this metal is —39°,

as was ascertained by the experiments of Mr.
Macnab at Iiudspn’s-bay. The congelation

of mercury was accidentally discovered by
the Petersburgh academicians in 1759. Tak-

ing the advantage of a very severe frost,

they plunged a thermometer into a mixture

of snow and salt, in order to ascertain the

degree of cold. Observing the mercury sta-

tionary, even after it was removed from the

mixture, they broke the bulb of the thermo-

meter, and found the metal frozen into a

solid mass. 'Phis experiment has been re-

eated very often since, especially in Britain.

lercury contracts considerably at the instant

of freezing ; a circumstance which misled

the philosophers who first witnessed its con-

gelation. The mercury in their thermome-

ters sunk so much before it froze, that they

thought the cold to which it had been ex-

posed, much greater than it really was. It

was in consequence of the rules laid down
by Mr. Cavendish, that Mr. Macnab was en-

abled to ascertain the real freezing point of

the metal.
• Solid mercury may be subjected to the

blows of a hammer, and may be extended

without breaking. It is therefore malleable
;

but neithe* the degree of its malleability, nor

its ductility, nor its tenacity, has been as-

certained.

Mercury boils when heated to 660°. It

may therefore lie totally evaporated, or dis-

tilled from one vessel into another. It is by
distillation that mercury is purified from va-

rious metallic bodies-, with which it is often

contaminated. The vapour of mercury is in-

visible and elastic like common air
;

like

air, too, its elasticity is indefinitely increas-

ed by heat, so that it breaks through the

strongest vessel. GeoffVov, at the desire of

an alchymist, inclosed a quantity of it in an

iron glob e, strongly secured by iron hoops,

and put the apparatus into a furnace. Soon

after the globe became red-hot, it burst with

all the violence of a bomb, and the whole of

the mercury was dissipated.

Mercury is not altered by being kept un-

der water. When exposed to the air, its
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surface is gradually tarnished, and covered <

with a black powder, owing to its combining
i

with the oxygen of the atmosphere. But
j

this change goes on very slowly, unless the
|

mercury is either heated or "agitated, by
j

shaking it, for. instance, in a large bottle full

of air. By either of these processes, the me-
tal is converted into an oxide : by the last,

into a black-coloured oxide
; and by the first,

into a red-coloured oxide. This metal does
not seem to be capable of combustion.
The oxides of mercury at present known

are four in number

:

1. The protoxide was first described. with
accuracy by Boerhaave. lie formed it by
putting a Title mercury into a bottle, and
tying it to the spoke of a mill-wheel. By
the constant agitation which it thus under-
went, it was converted into a black powder,
to which he gave the name of ethiops per
ic- This oxide is readily formed by agitat-

ing impure mercury in a phial. It is” a black
powder without any of the metallic lustre,

has no taste, and is insoluble in water. Ac-
cording to the experiments of Fourcroy, if is

composed of 96 parts of mercury and 4 of
oxygen. When this oxide is exposed to a
strong heat, oxygen gas is emitted, and the
mercury reduced to the metallic state. In a
more moderate heat it combines with an ad-
ditional dose of oxygen, and assumes a red
colour.

2. When mercury is dissolved in nitric

acid without the assistance of heat, and the
acid is made to take up as much mercury as

possible, it has been demonstrated, by the
experiments of Mr. Chenevix, that it com-
bines in that case with 10.7 per cent, of oxy-
gen. Of course an oxide is formed, com-
posed of 89.3 mercury and 10.7 xixvgen.
This is the deutoxide of mercury. This ox-
ide cannot be separated completely from the
acid which holds it in solution without under-
going a change in its composition

; of course
we are at present ignorant of its colour and
other properties. Indeed it is very probable
that it is the same with the black oxide just
described under the name of protoxide; but
this has not yet been proved in a satisfactory

manner.
3. When mercury, or its protoxide, is ex-

posed to a heat of about 600°, it combines'
with additional oxygen, assumes a red co-

lour, and is converted into an oxide, which,
in the present state of our knowledge, we
must consider as a tritoxide. This oxide
may be formed two different ways: 1. By
putting a little mercury into a flat bottomed
glass bottle or matrass, the neck of which is

drawn out into a very narrow tube, putting

the mattrass into a sand-bath, and keeping it

constantly at the boiling point. The height
of the mattrass, and the smallness of its

mouth, prevent the mercury from making
its escape, while it affords free access to the air.

The surface of the mercury becomes gradually
black, and then red, by combining with the
oxygen of the air : and at the end of several

months the whole is converted into a red
powder, or rather into small crystals, of a

very deep red colour. The oxide, when thus
obtained, was formerly called precipitate per
se. 2. When mercury is dissolved,, in nitric

acid, evaporated to dryness, and then ex-
posed to a pretty strong heat in a porcelain
cup, it assumes, when triturated, a brilliant

red colour. The powder thus obtained was

!
formerly called red precipitate, and possesses

j

exactly»the properties ot the oxide obtained

j
By the former process.

!
This oxiue has an acrid and disagreeable

|

taste, possessing poisonous qualities, and acts

as an feseharotie when applied to any pail of

the skin, it is somewhat soluble in water.
AY hen triturated with mercury it gives out
part of its oxygen, and the whole mixture is

converted into protoxide or black oxide of
mercury. \Y hen heatedalong with zinc, or tin

filings, it sets these metals on lire. Accord-
ing to Fourcroy,. it is composed ol 92 parts of
mercury and 8 of oxygen. ' But the analysis

of Mr. Chenevix, to lie described hereafter,

gives, for the proportion of its component
parts, 83 parts of mercury and 15 parts of

oxygen.
The red oxide of mercury, prepared in

the usual way, is not pure, but always con-

.

tains a portion of nitric acid. If we dissolve
j

it in muriatic acid, and precipitate it again,

it falls in the stale of a white powder, and re-
\

tains a portion of muriatic acid. It was in

this state that it was examined by Chenevix.
|

The difficulty of procuring this oxide in I

a state of purity, and the uncertainty respect-1
ing the proportion of acid which it retains,

j

may, in some measure, account for the differ-
j

ent results obtained by different chemists in

their attempts to ascertain its proportions.

4. Fourcroy has observed, that when oxy-
muriatic acid gas is made to pass through the
'fed oxide of mercury, it combines with an
additional dose of oxygen, and is converted
into a peroxide; but as this peroxide cannot
be procured in a separate state, we are igno-
rant of its properties.

Mercury does not combine with carbon or
hydrogen; but it unites readily with sulphur
and until phosphorus.

V\ lien two parts of sulphur and one of mer-i
cui y are triturated together in a mortar, the
mercury gradually disappears, and the whole
assumes the form of a black powder, for-

merly called ethiops mineral. It is scarcely

j
ossibie by any process tocombina the sulphur

and mercury so completely, that small' glo-'

bules of the metal may not be detected by a
microscope. When mercury is added slowly
to its own weight of melted sulphur, and the
mixture is constantly stirred, the same black
compound is formed.

Fourcroy had suggested, that in this com-
pound the mercury is in the state of black
oxide, absorbing the necessary portion of ox-
ygen from the atmosphere dtuing’its combi-
nation with the sulphur. But the late expe-
riments ot Froust have shewn that this is not
the case. Berthollet lias made it probable:
that ethiops mineral contains sulphureted
hyarogen. Hence we must consider it as
composed or three ingredients, namely, mer-
cury, sulphur, and sulphureted hydrogen.
Such compounds are at present denominated
by chemists hydrogenous sulphurets. Ethiops]
mineral ot course is an hydrogenous snlplmvet
otmercury. When this.substunce is heated,
part of the sulphur is dissipated, and the
compound assumes a deep violet colour. -

When heated red-hot, it sublimes; and if

a proper vessel is placed to receive it, a cake
is obtained of a fine red colour. This cake
was formerly called cinnabar; and when re-
duced to a fine powder, is well known in
commerce under the name of vermilion. It

has been hitherto supposed a compound of



M E It M E f. M E R

the oxide of mercury and sulphur. But the

experiments of Proust have demonstrated
that the mercury which it contains is in the

metallic state. According to that very ac-

curate chemist, it is composed of 85 parts of

mercury and 15 of sulphur. It is therefore
I suiphuret of mercitry.

The suiphuret of mercury has a scarlet co-

i lour, more or less beautiful, according to the

mode of preparing it. Its specific gravity is

about 10. It is tasteless, insoluble in water,

add in muriatic acid, and not altered by ex-

;

posure to the air. When heated sufficiently,

it takes fire, and burns with a blue flame.

When mixed with half its weight of iron

j

filings, and distilled in a stone-ware retort,

I the sulphur combii*'S with the iron, and the

j

mercury passes into the receiver, which
ought to contain water. By this process
mercury may be obtained in a state of purity.

The use of suiphuret of mercury as a paint is

well known.
Mr. Pelletier, after several unsuccessful

|

attempts to combine phosphorus and mer-
cury, at last succeeded by distilling a mix-

;

ture of red oxide of mercury and phosphorus.
Part of the phosphorus combined with the

I oxygen of the oxide, and was converted into

an acid; the rest combined with the mercury,
lie observed that the mercury was converted

|

into a black powder before it combined with
the phosphorus. As Pelletier could not suc-

,
ceed in his attempts to combine phosphorus

;

with mercury in its metallic state, we must
conclude that it is not with mercury, but with
the black oxide of mercury, that the phos-
phorus combines. The compound, there-

fore, is not phosphorus of mercury, but black
phosphuretecl oxide of mercury.

It is of a black colour, of a pretty solid

consistence, and capable of being cut with a
knife. When exposed to the air, it exhales
vapours of phosphorus.
Mercury does not combine with the simple

incombustibles.

Mercury combines with the greater num-
ber of metals. These combinations are known
in chemistry by the name of amalgams.
The amalgam of gold is formed very rea-

dily, because there is a very strong affinity

between the two metals. If a bit of gold is

.

dipped into mercury, its surface, by com-
bining with mercury, becomes as white as

silver. The easiest way of forming this

amalgram is to throw small pieces of red-hot

gold into mercury. The proportions of the

ingredients are not determinable, because
the amalgam has an affinity both for the gold
and the mercury; in consequence of which
they combine in any proportion. This amal-
gam is white, with a shade of yellow

; and
when composed of six parts of mercury and
one of gold, it may be obtained crystallized

in four-sided prisms. It melts at a moderate
temperature

;
and when heated sufficiently,

the mercury evaporates, and leaves the gold in

a state of purity. It is much used in gilding.

The amalgam composed of ten parts of mer-
cury and one of gold, is spread upon the metal
which is to be gilt ; and then, by the applica-

tion of a gentle and equal heat, the mercury
is driven off, and the gold left adhering to the
metallic surface; this surface is then rubbed
with a brass-wire brush under water, and af-

terwards burnished.

Dr. I ewis attempted to form an amalgam
©f platinum, but hardly succeeded after a
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labour which lasted for several weeks. Guy-
ton Morveau succeeded by means of heat,

lie fixed a small cylinder of platinum at the
bottom of a tall glass vessel, and covered it

with mercury. The vessel was then placed
in a sand-bath, and the mercury kept con-
stantly beiling. The mercury gradually
combined with the platinum ; the weight of
the cylinder was doubled, and it became
brittle. W hen heated strongly, the mercury
evaporated, and left the platinum partly oxi-

dated. It is remarkable, that the platinum,
notwithstanding its superior specific gravity,

always swam upon the surface of the mercu-
ry, so that Morveau was under the necessity

of fixing it down.
The amalgam of silver is made in the same

manner as that of geld, and with equal ease.

It forms dentritical crystals, which, according
to the Dijon academicians, contain eight
parts of mercury and one of silver. It is of a
white colour, and is always of a soft consist-

ence. Its specific gravity is greater than the
mean of the two metals. Gellert has even
remarked that, when thrown into pure mer-
cury, it sinks to the bottom of that liquid.

When heated sufficiently, the mercury is

volatilized, and the silver remains behind
pure.

The affinities of mercury as ascertained by
Morveau, and of its oxides as exhibited by
Bergman, are in the following order:
Mercury. Oxide of Mercury.

Muriatic acid.

Oxalic,

Succinic,

Arsenic,

Phosphoric,

Sulphuric,

Saclactic,

Tartaric,

Citric,

Sulphurous,

Nitric,

Fluoric,

Acetic,

Boracic,

Prussic,

Carbonic.
Mercury*, in astronomy, the smallest

of the planets, and the nearest the sun. See
Astronomy.
MERGUS, in ornithology, a genus of

birds of the order of anseres; distinguished
by having the beak of a cylindrical figure,

and hooked at the extremities, and its denti-

culations of a subulated form.

1. The cucullatus, or crested diver of Ca-
tesby, has a globular crest, white on each
side

;
and the body is brown above, and white

below. This elegant species inhabits North
America. It appears at Pludson’s-bay the end
of May, and builds close to the lakes. The
nest is composed of grass, lined with feathers

from the breast; the number of eggs from
four to six. The young are yellow, and are

fit to ily in July. They all depart from
thence in autumn. They appear at New
York, and other parts, as low as Virginia and
Carolina, in November, where they fre-

quent fresh waters. They return to the
north in March, and are called at Hudson’s-
bay omiska sheep. See Plate Nat. Hist. fir.
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2. The merganser, or goosander, weighs
four pounds

;
its length is two feet four inches;

X

Gold,
Silver,

Tin,

Lead,
Bismuth,
Platinum,
Zinc,

Copper,
Antimony,
Arsenic,

Iron.

m
the breadth three feet four. The dun-diver,

or female, is less- than the male ;• the head and
upper part of the neck are ferruginous ;

the

threat- white; the feathers on the hind part

are’ long, and form a pendant crest ;
the

back, the coverts of the wings, and the tail,

are of a deep ash-colour; the greater quill-

feathers are black, the lesser white; the

breast and middle of, the belly , are white,

tinged with yellow. The goosander seems to

prefer the more northern situations to thos®

of the south, not being seen in the last ex-

cept in very severe seasons. It continues

the whole year in the Orkneys; and has

been shot in the Hebrides in summer. It is

common on the continent of Europe and
Asia, but most so towards the north.

3.

The albellus, or smew, weighs about 34
; ounces

;
the length is 18 inches, the breadth

26 ;
the bill is near two inches long, and of a

lead-colour; the head is adorned with a long

crest, white above and black beneath; the

head, neck, and whole under part of the

body, are of a pure white ; the tail is of a deep
ash-colour, the legs a blueish grey. The fe-

male, or lough-diver, is less than the male

;

the back, the scapulars, and the tail, are

dusky; the belly is white. The smew is seen
in England only in winter, at which season it

will sometimes be met with at the southern

parts of it
;
as also in France, in the neigh-

bourhood of Picardy, where it is called la

piette: similar to this, we have heard it called

in Kent by the name of magpie-diver.

There are three other species. .

MERIDIAN. See Astronomy, and Ge-
ography.

MERIDIONAL PARIS, MILES, or
MINUTES, in navigation, are the parts by
which the meridians in Mr. Wright’s chart
(commonly though falsely called Mercator’s)
increase as the parallels of latitude de-
crease : and as the cosine of the latitude of

any place is equal to the radius or semi-dia-

meter of that parallel, therefore, in the true
sea-chart, or nautical planisphere, this radius

being the radius of the equinoctial, or whole
sine of 90°, the meridional parts at each de-
gree of latitude must increase, as the secants
of the arch, contained between that latitude

and the equinoctial, do decrease. - The
tables therefore of meridional parts, which
we have in books of navigation, are made by
a continual addition of secants ; they are cal-

culated in some books for every degree and
minute of latitude ; and they will serve either

to make or graduate a Mercator’s chart, or
to work the Mercator’s sailing. To use them,
you must enter the table with the degree of

latitude at the head, and the minute on the
first column towards the left hand, and in the

angle of meeting you will have -the meridio-

nal parts. Having the latitudes of two places,

to find the meridional miles or minutes be-

tween them : Consider whether one of the
places lies on the equator, or both on the
same side of it; or, lastly, on different sides.

1. If one of the proposed places lies on the
equator, then the meridional difference of la-

titude is the same with the latitude of the
other place, taken from the table of meri-
dional parts. 2. If the two proposed places

be on the same side of the equator, then the

meridional difference of latitude is found by
subtracting the meridional’ parts answering to

the least latitude, from those answering to the



1 62 M E R

greatest, and the difference is that required.

3. It the places lie on different sides of the
equator, then the meridional difference of la-

titude is found by adding together the me-
ridional parts answering to each latitude, aid
the sum is that required.

ToJlnd the Meridional Parts to any Spheroid,

•with the same exactness as in a Sphere. Let the semi-
diameter of the equator be to the distance of
the centre from the focus of the generating el-

lipse, as m to 1. Let A represent the latitude
for which the meridional parts are required, s

the sine of the latitude, to the radius 1 : iind the

arc B, whose sine is take the logarithmic
m

tangent of half the complement of B, from the
common tables

;
subtract the log. tangent from

10.0000000, or the log. tangent ©f 45 '

; multi-
ply the remainder by tire number 7915.7044679,
and divide the product by m

;
then the quotient

subtracted from the meridional parts in the
sphere, computed in the usual manner for the
latitude A, will give the meridional parts, ex-
pressed in minutes, for the same latitude in the
spheroid, when it is the oblate one.

Example. If mm * 1
* * 1000 ’ 22, then the

greatest difference of the meridional parts in

the sphere and spheroid is 76.0929 minutes. In
other cases it is found by multiplying the re-

mainder above-mentioned by tire number
1174.078.

When the spheroid is oblong, the difference
in the meridional parts between the sphere and
spheroid, for the same latitude, is then deter-
mined by a circular arc.

We shall here add a table of meridional parts,

calculated both for the sphere and oblate sphe-
roid, by the reverend Mr. Murdoch, in his new
and learned Treatise of Mercator’s Sailing ap-
plied to the true Figure of the Earth. By this

table may be projected a true chart for any
art of the earth’s surface, and the several pro-
lems of sailing may he solved by it. Maps of

countries may be delineated and applied to the
various purposes of navigation, geography, and
astronomy. Nor are the errors of the common
spherical projections so very small in many
cases, as to be inconsiderable and not danger-
©us. For instance, if a ship sails from south la-

titude 25°, to north latitude 30n
, and the angle

©f the course be 43s
;
then the difference of lon-

gitude by the common table would be 3206'\

exceeding the true difference 314 V by 65 or
miles. Also the distance sailed would be 4512,
exceeding the true distance, 4423, by 89', or
miles

;
which differences are too great to be neg-

lepted. For other instances of such a correction
of the charts, we refer to the author’s admi-
rable book above-mentioned.

A TABLE
Cf Meridional Parts to the Spheroid and Sphere,

with their Differences.

B. Spheroid. Sphere. Biff.

1 53.7 60.0 1. S

S 117.3 120.0 2. 7

3 176.1 180.1 4. 0
4 234.9 210 2 5. 3

5 293.8 300.4 6. «
6 352.7 360.6 7. 9

7 411.8 421.0 9. 2
8 471.0 481.5 10. 5
9 530.4 542.2 11. 8
iO 589.9 603.0 13. 1

11 649.7 664.1 14. 4
12 709.6 725.3 15. 7
\3 769.8 786. S 17. 0
14 830.2 848.5 18. 3
15 890.9 910.5 19. 6
16 951.8 972.7 20. 9
17 1013.1 1035.3, 22. 2

M E R

TABLE
(
continued),

B. Spheroid. Sphere. Diff.

18 1074.8 1098 3 23. 5
19 1136.8 1161.6 24. 8

20 1199.2 1225.2 26. 0
21 1262.0 1289.2 27. 2
22 1325.3 1353.7 28. 4
23 1389.0 1418.6 29. 6
24 1453.3 1484.1 30. 8
25 1518.0 1550.0 S2. 0
26 1583.3 1616.5 S3. 2
27 1649.1 1683.5 34. 4
28 1715.6 1751.2 35. 6
29 1782.7 1819.5 36. 8
30 1850.5 1888.4 37. 9
31 1919.0 1958.0 39. 0
32 1988.2 2028.3 40. 1

33 2058.3 2099.5 41. 2
34 2129.0 2171.4 42. 3
35 2200.8 2244.2 43. 4
36 2273.4 2317.9 44. 5
37 2347.0 2392.6 45. 6
38 2421.6 2468.3 46. 7
39 2497.2 2544.9 47. 7
40 2573.9 2622.6 48. 7
41 2651.8 2701.5 49. 7
42 2730.9 2781.6 50. 7
43 281,1.3 2863.0 51. 7
44 2893.1 2945.8 52. 7
45 2976.2 3029.9 53. 7
46 3060.9 3115.5 54. 6
47 3147.2 3202.7 55. 5
48 3235.1 3291.5 56. 4
49 3324.8 3382.1 57. 3
50 S416.S 3474.5 58. 2
51 3509.7 3568.8 59. 1

52 3605.3 3665.2 59. 9
53 3703.1 3763.8 60. 7
54 3803.1 3864.6 61. 5
55 3905.7 3968.0 62. 3-

56 4010.9 4073.9 63. 0
57 4118.9 4182.6 63. 7
58 4229.8 4294.2 64. 4
59 4344.0 4409.1 65. 1

60 4461.5 4527.3 65. 8
61 4582.7 4649.2 66. 5
62 4707.8 4775.0 67. 2
63 4837.1 4904.9 67. 8
64 4971.0 5039.4 68. 4
65 5109.8 5178.8 69. 0
66 5254.0 5323.6 69. 6
67 5403.9 5474.0 70. 1

68 5560.2 5630.8 70. 6
69 5723.5 5794.6 71. 1

70 5894.4 5965.9 71. 5
71 6073-7 6145.6 71. 9
72 6262.4 6334.7 72. 3
72 6461.6 6534.3 72. 7
74 6672.6 6745.7 73. 1

75 6896.3 6970 3 73. 5
76 7136.2 7210.0 73. 1

77 7393.0 7467.1 74. 1

78 7670.1 7744.5 74. 4
79 7970.9 8045.6 74. 7
80 8300.2 8375.2 75. 0
81 8663.8 8739.0 75. 2
82 9070.0 9145.4 75. 4
83 9530.2 9605.8 75. 6
84 10061.1 10136.9 75. 8
85 10688.7 10764.6 75. 9
86 11456 5 11532.5 76. 0
87 12446.0 12522.1 76. 1

88 13840.4 13916.4 76. 0
89 16*23.8 16299.5 75. 7

90
1

37.75

MERLIN. See Falcon.
MERLON, in fortification, is that part of

a parapet which is terminated by two embra-
sures of a battery. Its height and thickness
are the same with those of the parapet; but its

breadth is generally nine feet on the inside,

•M E S

and six on the outside. It serves to cover'
those on the battery from the euemv

; and is-

better when made of earth well beaten and-
close, than when built with stones; because
they fly about and wound those they should
defend.

.

MEROPS, in ornithology, a genus belong-
ing to the order of picre. The bill is crook-
ed, flat, and carinated

; the tongue is jagged
at the point; and the feet are of the walking
kind. The principal species are, 1. The
apiaster, or bee-eater, which has an iron-co-
loured back; the belly and tail are of a blem-
ish green; and the throat yellow. This bird
inhabits various parts of Europe, on the conti-
nent, though notin England; yetis said to have
been seen in Sweden, ami flocks of them have
oecn met with at Anspach in (Germany in the
month of June. It takes the name of bee-
eater from its being very fond of those in-
sects; but, besides these, it will catch gnats,
fiies, cicadae, and other insects, on the wing,
like swallows.

.

r

I hese birds make their nests
in the holes in the banks of rivers, like the
sand martin and kingsfisher; at the end of
which the female lays from five to seven
white eggs, rather less than those of a black-
birth I he nest itself is composed of moss.
2. The viridis, or Indian bee-eater, is green,
with a black belt on the breast; and thp
throat and tail are black. It inhabits Bengal.
3. The erythropterus, or red-winged bee-
eater, is in" length six inches; the bill is one
inch, and black; the upper parts of the head,
body, wings, and tail-coverts, are green
brown, deepest on the head and back, lightest
on J;he rump and tail-coverts

;
behind the eve

is a spot of the same, but of a very deep co-
lour; the quills and tail are red, tipped with
black; the last two inches in length; the
throat is yellow

;
the under parts of the body

are a dirty white
; and the legs black. There

are more than 20 other species.
M ESEM BRYAN111EMUM, fig-mari-

go'd, a genus of the pentagynia order, in the
icosandria class of plants, and in the natural
method ranking under the 13th order, succu-
lente. 1 he calyx is quinquehd

; the petals
are numerous and linear; the capsule is

fleshy, inferior, and monospermous. There are
seventy-five species, all African plants, from,
the Cape of Good Hope, near 4-0 of which
are retained in our gardens for variety. Of
these only one is annual, and the most re-
markable of them all : it is cdfed the crystal-
linum, diamond, ficoides, or ice-plant. This
singular and curious plant, being ciose’y co-
vered with large pellucid pimples, full of
moisture, shining brilliantly like diamonds, is

in great esteem. It is a very tender plant
while young, and is raised annually from seed
by means of hotbeds. In June’ it will endure
the open air till October, when it perishes;
but it placed in a hot-house in autumn it will
often live all winter.

The other species are most durable in stem
and foliage. Some are shrubby

; others pen-
dulous, with loose straggling stems, and
branches inclining to the ground ; while others,
have no stalks at all; their leaves are univer-
sally very thick, succulent, fleshy, and of
many various shapes, situations, and direc-
tions

; white some are punctured, or dotted
With transparent points

; and some have pel-
lucid pimples, as already mentioned. They
afford a very agreeable variety at all times ot
the year, and merit a place in every coltee-
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tion. They are greenhouse plants, and are

propagated by cuttings ot their stalks aiul

branches.

MESENTERY. Sec Anatomy.

MESNE, he wh® is lord of a manor, and

so hasteuants holding of him, yet himself

holds of a superior lord. 15 Via. Abr.

MESNE PROCESS, is an intermediate

process, which issues pending the suit, upon

some collateral interlocutory matter, as to

summon juries, witnesses, and the. like;

sometimes it is put in contradistinction to

final process, or process of execution; and

then it signifies all such process as intervenes

between the beginning and end of a suit. 3

Black. 279.

MESPILUS, the medlar; a genus of the

pentagynia order, in the icosandria class of

plants ;' and in the natural method ranking

under the 36th order, pomaceae. The calyx

is quinquefid; the petals are five
;
the berry

is inferior and pentaspermous.

There are nine species, the principal of

which are, 1. The Gertnanica, German mes-

pilus, or common medlar, rises with a de-

formed tree-stem, branching irregularly 15

or 20 feet high; spear-shaped leaves, and

brown fruit, the size of middling apples,

which ripen in October, but are not eatable

till beginning to decay. The varieties are,

common great German medlar ;
smaller

Nottingham medlar; spear-shaped Italian

medlar. 2. The arbutiiolia, arbutus-leaved

mespilus, has a small, roundish, purple fruit,

like haws. 3. T he amelanchier, or shrubby

medlar, with black fruit. 4. The chamae-

mespilus, or dwarf medlar, commonly called

bastard quince, has small red fruit. 5. The

f cotoneaster, commonly called dwarf quince,

with small roundish bright-red fruit. 6. The

| C'adancnsis, Canada snowy mespilus, with

small, purplish fruit, like haws. 7. I he

pyracantha, or evergreen thorn, rises with a

shrubby, spinous stein, branching diffusely

12 or 1 4 feet high, all the shoots terminated

by numerous clusters of whitish flowers; suc-

ceeded by large bunches of beautiful red

berries, remaining all winter, and exhibiting

a very ornamental appearance.

MESSENGERS, are certain officers

; chiefly employed under the direction of the

secretaries of state, and always in readiness

to be sent with all kinds of dispatches foreign

and domestic. They also, by virtue of the

secretaries’ warrants, take up persons for high

I

1
treason, or other offences against the state.

The prisoners they apprehend are usually

kept at their own houses, for each of which

they are allowed 6v. 8"d. per day, by the go-

vernment: and when they are sent abroad,

they have a stated allowance for their jour-

ET-
METALS may be considered as the great

instruments of afl our improvements: 'with-

- out them, many of the arts and sciences

|
could hardly have existed. So sensible were

the antients of their great importance,. that

I they raised those persons who first disco-

S
verefl the art of working them to the rank of

deities. In chemistry, they have always filled

a conspicuous station: at one period the

[

whole science was confined to them ; and it

|

may be said to have owed its very existence

‘ to a rage for making and transmuting metals.

I. One of the most conspicuous properties

of the metals is a particular brilliancy which
they possess, and which lias been called the

metallic lustre. 'I here are other bodies in-

deed (mica for instance) which apparently

possess this peculiar lustre, but in them it is

confined to the surface, and accordingly dis-

appears when they are scratched, whereas it

pervades every part of the metals. This
lustre is occasioned by their reflecting much
more light than any other bodies ; a property

which seems to depend partly on the close-

ness of their texture. This renders them pe-

culiarly proper for mirrors, of which they al-

ways form the basis.

us to give the metallic bodies any form we
think proper, and thus renders it easy for us

to convert them into the various instruments

forwhich we have occasion.. All metals do
not possess this property; but it is remark-

able that almost all those which were known
to the antients have it. Heat increases this

property considerably. Metals become
harder and denser by being hammered.

9.

Another property, which is also wanting
in many of the metals, is ductility; by which
we mean the capacity of being drawn out

into wire, by being forced through holes of

various diameters.

2. They are perfectly opaque, or imper-

vious to ltght, even after they have been re-

duced to very thin plates. Silver leaf, for

instance, T_J__ of an inch thick, does not

permit the smallest ray of light to pass through
it. Gold, however, when very thin, is not

absolutely opaque: for gold leaf, -^Voo
of an inch thick, when held between the eve
and the light, appears of a lively green; and
must therefore, as Newton first remarked,
transmit the green-coloured rays. It is not

improbable that all other metals, as the same
philosopher supposed, would also transmit
‘light if they could be reduced to a proper
degree of thinness. It is to this opacity that

a part of the excellence of the metals, as

mirrors, is owing; their brilliancy alone
would not qualify them for that purpose.

3. They may be melted by the applica-
{

tion of heat, and even then still retain their
j

opacity. This property enables us to cast
j

them in moulds, and then to give them any
|

shape we please. In this manner many ele- !

gant iron utensils are formed. Different me-
j

tals differ exceedingly from each other in fu-
j

sibility. Mercury is so very fusible, that it
|

is always fluid at the ordinary temperature
;

of the atmosphere; while other metals, as i

platinum, cannot be melted except by the
1

most violent heat which it is possible to pro-

duce.
,

4. Their specific gravity is much greater
;

than that of any other body at present

known. Antimony, one of the lightest of

them, is more than six times heavier than

water; and the specific gravity pf platinum,
j

the heaviest of all the metals, is 23.- This I

great density, no doubt, contributes con- .

siclerably to the reflection of that great quan-

tity of light which constitutes the metallic
|

lustre.

5. They are the best conductors of elec- !

tricitv of all the bodies hitherto tried.

6. None of the metals are very hard; but
j

some of them may be hardened by art to
|

such a degree as to exceed the hardness of
j

almost all other bodies, lienee the liume-
j

rous cutting instruments which the moderns
;

make of steel, and which the antients made
|

of a combination of copper and tin.

7. The elasticity of the metals depends
upon their hardness; and it may be increased

by the same process by which their hardness i

is increased. Thus the steel of which the ba-

lance-springs of watches are made, is almost

perfectly elastic, though iron in its natural

state possesses but little elasticity.

8. But one of their most important. pro-

perties is malleability, by which is meant the

capacity of being extended and flattened

when struck with a hammer. This pro-

perty, which is peculiar to metals, enables

X 2

10. Ductility depends, in some measure,

on another property which metals possess,

namely, tenacity; by which is meant the

power which a metallic wire of a given di-

ameter has of resisting, without breaking, the

action of a weight suspended from its extre-

mity. Metals differ exceedingly from each,

other in their tenacity. An iron wire, for

instance, -J^th of an inch in diameter, will

support, without breaking, about 5001b.

weight
; whereas a lead wire, of the same di-

ameter, will not support above 29lb.

11. When exposed to the action of heat

and air, most of the metals lose their lustre,

and are converted into earthy-like powders
of different colours and properties, according

to the metal and the degree oi heat employed.
Several of the metals even take lire when ex-

posed to a strong heat; and after combustion
the residuum is found to be the very same
earthy-like substance.

12. If any of these calces, as they are

called, is mixed with charcoal-powder, and
exposed to a strong heat in a proper vessel,

it is changed again to the metal from whiclv
it was produced. This fact, is easily ex-
plained on the principles of modern chemist-

ry ; the calx is the metal combined with oxy-
gen, or an oxide, in modern language, and
by beating it with charcoal, which has a
stronger attraction for oxygen, th t substance

is taken from the metal, and it is brought
again to the metallic state. The oxygen in

this process, uniting with the charcoal, forms
carbonic acid gas.

'Fhe words calx and calcination, then, are

evidently improper, as they convey false

ideas; philosophers therefore now employ,
instead of them, the words oxide and oxi-

dizemenf, which were invented by the

French chemists. A metallic oxide signifies

a metal united with oxygen
; and oxidize-

ment implies fhe act of that union.

13. Metals, then, ai e ail capable of com-
bining with oxygen; and this combination is

sometimes accompanied by combustion, and
sometimes not. 'I he new compounds formed
are calied metallic oxides, and in some cases

metallic acids. These were formerly distin-

guished from each other by their colour.

One of the oxides, for instance, was called
black oxide, an ,ther was termed red oxide;
but it is now known that the same oxide is

capable of assuming different colours ac-
cording to circumstances. The mode of
naming them from their colour, therefore,

wants precision, and is apt to mislead; es-

pecially as there occur different examples of
two distinct oxides of the same metal having
the same colour.

As it is absolutely necessary to be able to
distinguish the different oxides of the same
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metal from eacli oilier with perfect precision,

and as the present chemical nomenclature is

defective in this respect, we may, till some
Alette r method is proposed, distinguish them
from each other, by prefixing to the word
oxide the first syllable of the Greek ordinal

numerals. Thus the protoxide of a metal
will denote the metal combined with a mini-

mum of oxygen, or the first oxide which the

metal is capable of forming ; deutoxide w ill

denote the second oxide of a metal, or the

metal combined with two doses of oxygen.

When a metal has combined with as much
oxygen as possible, the compound formed is

denoted by the term peroxide; indicating by
it, that the metal is thoroughly oxidized.

Thus we have the term oxide to denote

the combination of metals with oxygen in ge-

neral ; the terms protoxide and peroxide to

denote the minimum and maximum of oxi-

dizement ; and the terms deutoxide, tritox-

ide, &c. to denote all the intermediate' states

which are capable of being formed.

14. Metals are capable also of combining
with the simple combustibles. The com-
pounds thus formed are denoted by the sim-

ple combustible which enters into the combi-
nation, with the termination uret added to it.

Thus the combination of a metal with sul-

phur, phosphorus, or carbon, is called the

snlphuret, phosphuret, or carburet of the

metal. Hydrogen has pot been proved ca-

pable of entering into similar combinations

;

neither have the simple incombustibles.

15. The metals are capable likewise of

combining with each other, and ot forming

compounds, some of which are extremely

useful in the manufacture of instruments and

utensils. Thus pewter is a compound of

lead and tin; brass, a compound of copper

and zinc; bell-metal, a compound ot copper

and tin. These metallic compounds are

called by chemists ailoys, except when one of

the combining metals is mercury. In that

case the compound is called an amalgam.

Thus the compound of mercury and gold is

called the amalgam of gold.

16. The metals at present amount to 23 ;

only 1 1 of which were known before the year

1730. They may be very conveniently ar-

ranged under three classes; namely, 1.

Malleable metals; 2. Brittle and easily fu-

sible metals ;
3. Brittle and difficultly fusible

metals. The metals belonging to each of

these classes will be seen from the following

Table:

Malleable (formerly called perfect metals).

1. Gold, 2. Platinum, 3. Silver, .

4. Mercury, 5. Copper, f>. Iron,

7. Tin, 8. Lead, 9. Nickel,

10. Zinc.

Brittle, and easily fused.

1. Bismuth, 2. Tellurium,

3. Antimony, 4. Arsenic.

Brittle, and difficultly fused.

1. Cobalt, 2. Manganese,

3. Tungsten, 4. Molybdenun,

5. Uranium, 6. Titanium,

7. Chromium, 8. Cohunbium,

y. Tuntolium.

The antients give to the seven following

metals the names of the planets, and denoted

each of them by particular marks, which re*

presented both the planet and the metal:

Gold was the Sun, and represented by 0
Silver . . . Moon, (§£
Mercury , . Mercury, g
Copper . . Venus,. . 2
Iron . ... Mars,
Tin Jupiter, 2£
Lead .... Saturn, Vp

It seems most probable that these names
were first given to the planets; and that the

seven metals, the only ones then known,
were supposed to have some relation to the

planets or to the Gods that inhabited them,
as the number of both happened to be the

same. It appears from a passage in Origen,

that these names first arose among the Per-

sians. Why each particular metal was' de-

nominated by a particular planet, it is not

easy to see. Many conjectures have been
made, but scarcely any of them are satis-

factory.

As to the characters by which these me-
tals were expressed, astrologers seem to have
considered them as the attributes of the dei-

ties of the same nature. The circle, in the

earliest periods among the Egyptians, was the

symbol of divinity and perfection; and
seems with great propriety to have been
chosen by them as the character of the sun,

especially as, when surrounded by small

strokes projecting from its circumference, it

may form some representation of the emis-

sion of rays. The semicircle is* in like man-
ner, the image of the moon; the only one of

the heavenly bodies that appears under that

form to the naked eye. 'The character )?

is supposed to represent the scythe of Sa-

turn; If the thunderbolt of Jupiter; $ the

lance of Mars, together with his shield; 2
the.looking-glass ot Venus; and 3 the ca-

ducous or wand of Mercury.

Professor Beckmann, however, who has

examined this subject with. much attention,

thinks that these characters are mere abbre-

viations of the old names of the planets.
“ 'Phe character of Mars (lie observes), ac-

cording to the oldest mode of representing it,

is evidently an abbreviation of the word
Qovpos, under which the Greek mathemati-
cians understood that deity; or, in other
words, the first letter©, with the last letter s

placed above it. The character of Jupiter

was originally the initial letter of Z £yj; and
in the oldest manuscripts of the mathemati-
cal and astrological works of Julius Firmi-

cus, the capital Z only is used, to which the

last letter s was afterwards added at the bot-

tom, to render the abbreviation more dis-

tinct. The supposed looking-glass of Venus
is nothing else than the initial letter distorted

a little of the word <J>wypopos, which was the

name of that goddess, i he imaginary scythe

of Saturn has been gradually formed from
the two first letters of his name K^ovos, which
transcribers, for the sake of dispatch, made
always more convenient for use, but at the

same time less perceptible. To discover in

the pretended caducous of Mercury the ini-

tial letter of his Greek name LnxCwy, one
needs only look at the abbreviations in the

oldest manuscripts, where he will find that

the £ was once written as C; they will re-

inai .. also that transcribers, to distinguish

this abbreviation from the rest still more,
placed the G thus ;j >

and added under it the

next letter r. If those to whom this deduc-

tion appears improbable will only take the

trouble to look at other Greek abbreviations,

they will find many that differ still farther

from the original letters they express than
the present character g from the G and r
united. It is possible also that later tran-

scribers, to whom the origin of this abbrevi-

ation was not known, may have endeavoured
to give it a greater resemblance to the ca-

duceus of Mercury. In short, it, cannot be
denied that many other astronomical cha-
racters are real symbols, or a kind of proper
hieroglyphics, that represent certain attri-

butes or circumstances, like the characters of
Aries, Leo, and others, quotedby Saumaise.”

METALLURGY. When it is once as-

certained that an ore of metal may be work-
ed with advantage, the metallurgist pro-
ceeds in his operations : first extracting the
ore by all the mechanical methods the art

possesses
;
which consist in digging shafts,

opening adits, employing various machines to

raise the water, renew the air, bring up the
ore, favour the ascent and descent of the mi-
ner, prevent the earth from giving way, &c.

In general, after having bored the ground
which contains ores, or having ascertained

their existence by various indications, a
square perpendicular well, or shall, is dug in

the ground, sufficiently wide to place stiaight

ladders in it; over which machinery is fixed,

for the purpose of raising and lowering ves-

sels, and in which it is sometimes necessary
to fix pumps to draw off the water which is

collected. If the ore is too deep for a single

shaft to lead from the grass or surface, to the
vein at the bottom of the first shaft, a hori-

zontal gallery is opened, at the end of which
a second shaft is sunk, and in this manner
the workmen proceed until they arrive at
the bottom of the mine.

When the rock to be perforated is hard,
solid, and capable of supporting itself, the
shaft will not require to be guarded within*;

but if it is soft and friable, if it threatens to
fall in during the excavation, it becomes ne-
cessary to support the shaft and gallery with
pieces of wood-work, covered with planks all

round, in order to support the earth and re-

tain the fragments, which from time to time
would separate, and might maim the work-
men.

One of the most important particulars of the
art of exploring mines, is the renovation of
the air. When it is practicable to open a
gallery which shall lead from the bottom of
the shaft to the day or open air, a current is

easily established by this simple artifice.

When this is not possible, a second shaft is

sunk to the extremity of the gallery, opposite
to that where the first was sunk. When one
of these shafts opens at a different level from
the other, the circulation and renewal of the
air are easy. If the second shafts are of
equal height, the current will not take place
spontaneously, but must be determined
by causing them to communicate with a
lighted furnace.

The danger ef waters which overflow the
works, and retard the operations, at the same
time that they threaten the safety of the
workmen, is no less necessary to be pro-
vided against. If the water transudes gradu-
ally through the earth, it may be let off into

the plain or the nearest river by means of a
horizontal adit. If it is collected in a greater
quantity, or if it is not possible to open such an
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adit, the water is extracted by pumps, which

are moved either by a stream, or by a pond,

or by vapour of water introduced, and con-

densed in cylinders. 1 hese last machines,

called steam-engines, are at present in rich

more common than formerly. (See Steam
Engine.) It is an object of great difficulty

sometimes to defend the works against enor-

mous masses of water which rush forth when,

in digging, a vast subterranean reservoir is

opened. I hese cases happily are very rai e

;

but they are in some measure provided

against by a kind of moveable strong door,

or barricado, which the workmen place at the

moment when they iind by the particular

sound of the rock, that the waters are com-

in<r in upon them, which barricado, by sepa-

rating them from the liquid, gives them time

to save themselves.

Idle destructive clastic fluids, which so

frequently are disengaged in the cavities ot

mines, and particularly the carbonic acid gas,

and different species of mixed hydrogen

gases, more or less pernicious, are also

among the most formidable enemies of

miners. Galleries, tires, ventilators, inflam-

mations by means of torches held at a great

distance in those parts of the mines which

are mephitized by the inflammable gases,

and particularly
* the various methods of

causing fresh air to enter, are the only reme-

dies which can be opposed to these subterra-

neous evils.

Few metals are found in a pure state; gold,

silver, and sometimes copper, are excep-

tions. The other metals are generally found

in the state of ores, in which they are mixed

and blended with other substances, so as not

to have the ductil ty or other qualities of me-

tals: often, indeed, they have not the metallic

lustre. Sometimes the ore is only a pure

oxide, which requires no more than that the

oxygen should be drawn from it by heating

it with an inflammable substance. Such are

all the ferruginous ochres, which are oxides of

iron.

The ores of metals are generally found in

the veins of mountains or rocky strata, and

are always separated from the rocks on each

side by "a quantity of spar, quartz, or some-

times softer clay or earth. T he spar is ge-

nerally of the gypseous kind. These form

the matrix of the" ore ;
in English, called the

rider. In different veins it is of different

thicknesses; the quantity of the ore increas-

ing as that of the matter which surrounds it

diminishes. Often the ore is in branching

masses wandering irregularly through it, and

is often rudely mixed with the matrix in veins

of different thicknesses. These are called

brangled ores.

The veins or fissures of the rocky strata

are sometimes only a few inches wide, -and

sometimes many yards. In rich mines there

are immense masses of ore many feet broad.

Where the veins happen not to be filled up,

we find the ores crystallized round the cavity.

The ore, when separated from the matrix,

generally contains some other matter; as sul-

phur, arsenic, or both: and sometimes an

earthy substance, the whole being united into

a compound which at first appears homoge-

neous.

The first operation on metals is to separate

the ore from the matrix. W hen the ore is

found in large masses, most oi it may be dug

M E T

up free from the matrix, and those pieces to

which it adheres may be freed by a hammer.

But as the ore is often intimately mixed with

the matrix, it is necessary to try otliei me-

thods.

Sometimes the whole is reduced to pow-

der and thrown into water; the water is then

put in motion, and the earthy matter floats

above the ore, on account of their ditferc nt

specific gravity. It is still better to place t lie

powder on a board, over w hich water may be

made to run ; being stirred while the watei

runs over it, the earthy parts float and aic

carried off, whilst the metallic parts remain

behind. This operation is called washing

the ore.
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When. the matrix is not divisible by wa-

ter, a stamping-mill is employed, w hich con-

sists of an axis turned by a w ater-wheel. On
the axis there are a number of cogs, which,

lift up a perpendicular p ilar oi wood plated

at bottom with iron; tins falling down bruises

the matrix to powder. It often happens that

the matrix is harder than the ore, and in this

case the ore will be reduced to a much finer

powder than it. Here the ore is a much

heavier substance; yet its surface may be so

much increased, that it may be carried ofl by

the, water before the matrix. This may be

obviated by subjecting the mass to a brisk

heat, and throwing water upon it when red-

hot, w hich renders the matrix more easy to

be powdered. There are many ores of tjiis

kind which undergo a fusion by heat; hence

the small particles of the matrix, which are

angular and irregular, contract themselves

into little spheres, by which means losing

part of their surface, they become specifi-

cally heavier, and fall more readily to the

bottom -of the water: the ore too generally

loses part of the sulphur it. contains, and on

this account becomes specifically heavier:

the stone becomes softer, and is sometimes

disposed to fall into powder merely by the

application of water, especially if composed

of gypseous spar. Quartz is not indeed so

easily heated in this way, but it becomes

softer by these means ;
cracks and flaws are

produced in it, and of consequence it is more

easily divided.

After all there will in washing be some loss

of the metal : hence it is found more expedi-

ent to bring the whole mass into fusion, as is

practised in Germany. The fusion is per-

formed in some of the ordinary furnaces,

and commonly with the addition of particu-

lar stones, or the scoriae ot former fusions,

which greatly promote the fusion of the new

matter. Thus the metallic matter settles to

the bottom still in the state of an ore, whence

the process is called crude separation. \v lien

the ore is thus freed from its matrix, the

next operations are, to separate the sulphur,

arsenic, &c. which the metals may contain;

and this must be done by a mild heat, be-

cause of their strong adhesion to the metals,

which the metallurgists call their rapacity.

If exposed to a violent heat, tlie arsenic will

hardly separate when forced 41^' intensely,

'sometimes carrying oil part of the metal

along with it. "This treating the ore in a

gentle heat, is called roasting- it. 1 he work-

men commonly build the ore into heaps with

fuel, so that the whole may become red-hot,

and the air have free passage through it.

Some ores,, as those oi copper, require many

repetitions of the process, the sulphur and

arsenic adhering so closely.

In consequence ot this operation, the me-
tal remains more or less in the form oi an

oxide.; the operation of reduction becomes

therefore necessary It is often necessary to-

add earths to the ores, as they often contain

earths not so easily fusible, but which by mix-

ture with others"become so. i he fires being

kept up for some time the ore melts ;
and as

it passes through the fuel, which is generally,

charcoal of wood, the oxygen, which toe ox-

ide contained, is drawn oil by the cliaicoal

forming fixed air, and the metal falls into

the bason constructed lor that purpose in tne

furnace.

Thus the metal is obtained free from earthy

and stony matter, and generally Irom arsenic

and sulphur, but it contains other metals i

thus copper has always with it more or less of

iron, silver a quantity of copper, &c.

Some, as lead ores when rich, are heated*

by immediate fusion, without previous roast-

ing; for though iji would give a greater

quantity of the metal, it would be too ex-

pensive, There are many ores in whic h tire

metal exists in the state ot an oxide. Here

previous roasting would be ot no advantage..

The ores of silver and gold require certain

additions to them to attract the sulphur and

arsenic, and to melt the other matter which,

is mixed with them, so as to dispose them lo-

separate. See Assaying, &c.

METAPHOR, in rhetoric, a trope, byr

which we put a strange word for a proper

word. See Rhetoric.

METAPHYSICS. 1 1 is remarkable that

scarcely any two writers are agreed with re-

spect to the meaning ot the word metaphy-

sics. One lexicographer tells us, somewhat

obscurely, that it is the doctrine ot the ge-

neral affections of substances existing.
*

Another that “ it is a science which treats of

being as such in the abstract.” While a

third most gravely assures us, it means “ that

part of philosophy which considers the nature

and properties of thinking beings.” This*

last definition must evidently be unfounded,

since “ the nature and properties of thinking,

beings” are either a branch of natural philo-

sophy or of logic. See Logic
.

The word seems to have originated with:

Aristotle, who has termed a treatise which is

placed after his Physics, /**?<* la tpvont*. So

that it may mean either something “ beyond

Physics,” or merely “ an appendix to Ins

physics” or natural history. This treatise

chiefly relates to -the intellectual world.

The mode in which authors have treated

of metaphysics is as various as their defini-

tions of the term. One author, under the

form of a treatise of metaphysics, presents us

with a discussion on abstract words, their

meaning and application; another with an

enquiry into the faculties and operations of

the human mind; a third with a volume of

theologv, a dissertation on the being and at-

tributes of God, And the nature of spiritual

and celestial intelligences ;
and a fourth with

a treatise of ethics or moral philosophy.

A science so subtle,, so indefinite, so eva-

sive, which, under so- many 1 lotous toiins^

eludes our grasp, is scarcely a proper subject,

for a practical work like this. vV hat aie-

metaphysics? Every thing! Nothing ! Yet.

there are some " subjects width the teamed!
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have agreed in calling metaphysical : such
were the discussions between Clarke and
Leibnitz concerning the free agency of man;
su ‘ ^ were the disputes concerning identity
imd diversity which formerly agitated the
schools, and those upon the origin of evil •

and if we were called upon to point out a
most able and rational work, into which me-

m Ji i

tapiiysics are introduced with propriety and
ability, we should name Cud worth’s 'Intel-
lectual System.

^ ^
RSI IS. See Anatomy.M L I LOR. r

l his term is bv some writers
made to comprehend all the 'visible pheno-
mena ot meteorology, but it is more gene-
rally confined to luminous bodies appearing
suddenly at uncertain times, and with more
or less ot motion in the atmosphere. These
may be reduced under three ( lasses, viz. fire-
balls, falling or shooting stars, and ignes fa-
tui.

I hose phenomena which are classed toge-
ther under the general appellation of fire-
balls, were divided by the ailtients into seve-
ral species, according to the external form or
appearance which they assumed, 't hey were
also regarded by them in a much more for-
midable light than by us ; as being the cer-
tain prognostics of great and awful events in
the moral and political world. Even the phi-
losophic Cicero himself speaks of the “ ab occi-
dente faces,” as the certain harbingers or in-
dications of those bloody scenes which in his
time convulsed and desolated the Roman
commonwealth.
Under the general name of comets, Pliny

enumerates a variety of these phenomena. If
the fire commences at one extremity of the
meteor

, and burns by degrees, he terms it,

from its form and appearance, a lamp or
torch

; if an extended mass of fire passes lon-
gitudinally through the atmosphere, he calls
it a dart; and it its length and magnitude are
considerable, and it maintains its station for
any space of time, it is a beam

; and if the
clouds seem to part, and emit a quantity of
/ire, he terms it a chasm; but this last ap-
pears to be, strictly speaking, an electrical
phenomenon, indeed only a strong and vivid
dash of lightning.

Several instances of these meteors are re-
corded by the same author. During the
spectacle of gladiators exhibited by Germa-
meus, one of t hem passed rapidly by the faces
of the spectators at noon-day. A" meteor of
that species which he calls a beam, he adds,
was seen when the Lacedemonians were de-
feated at sea, in that memorable engagement
which lost them the empire at sea. ^ He also
mentions a sanguineous kind of meteor, a
dame as red as blood, which fell from heaven
about, the 107th Olympiad, when Philip of
Macedon was concerting his wicked plan for
enslaving the republics of Greece. He re-
lates, that when he was himself on the watch
during the night in the Roman camp, he was
a spectator pf a similar appearance-—a num-
ber of resplendent lights fixed upon the pa-
lisadoes of the camp, similar, he says, to
•those which mariners speak of as attaching
themselves to the masts and yards of a ship.

°

In tropical climates these meteors are more
common and more stupendous than in these
more temperate regions. “ As I was riding

in Jamaica,’’ says Mr. Barbham, “ one morn-
ing from my hub tation, situated about three

miles north-west from St. Jago de la Vega, I

saw a ball of lire, appearing to me about the
bigness of a bomb, swiftly falling down with
a great blaze. At first I thought it fell into
the town; but v. hen I came nearer, l saw
many people gathered together, a little to
inp southward, in the Savannah, to whom I
rode up, to inquire the cause of their meet-
mg: they were admiring, as I found, the
ground’s being strangely broken up and
ploughed by a bail of fire, which, as they
said, fell down there. ] observed there were
many holes in the ground; one in the middle
of the bigness of a man’s head, and five or six
smaller round about it, of the bigness of one’s
fist, and so deep as not to be fathomed by
such implements as were at hand It was
observed also, that all the green herbage was
burnt up near the holes; and there continued
a strong smell of sulphur near the place for
some time after.”

Ulloa gives an account of one of a similar
kind at Quito. “ About nine at night,” says
he, “ a globe of fire appeared to rise from
the side ol t lie mountain Piehinca, and so
large, that it spread a light over all the part
ot the city facing that mountain, The house
where 1 lodged looking that way, 1 was sur-
prised with an extraordinary light darting
tnrougli the crevices of the window-shutters?
On this appearance, and the bustle «f the
people in the street, [ hastened to the win-
dow, and came time enough to see it, in the
middle of its career, which continued from
vest to south, till I lost sight of it, being in-
tercepted by a mountain that lay between
me and it. It was round, and its apparent
diameter about a foot. I observed it to rise
from the sides of Pichinea, although, to judge
from its course, it was behind that mountain
where this congeries of inflammable matter
was kindled. In the first half of its visible
course it emitted a prodigious effulgence,
then it began gradually to grow dim ; so that,
upon its disappearing behind the intervening
mountain, its light was very faint.”

Meteors ot this kind are very frequently
seen between the tropics; but they some-
times also visit the more temperate regions
of Europe. We have the description of a
very extraordinary one, given us by Monta-
nari, that serves

fo'shew to what great heights,
in our atmosphere, these vapours are found
to ascend. In the year 167b, a great globe
of lire was seen at Bononia, in Italy, about
three quarters of an hour after sunset. It
passed westward with a most rapid course,
and at the rate of not less than IbO miles in
a minute, which is much swifter than the
force of a cannon ball, and at last stood over
the Adriatic sea. In its course it crossed
over all Italy-; and, by computation, it could
not have been less than 38 miles above the
surface of the earth. In the whole line of its

course, wherever it approached, the inhabi-
tants below could distinctly hear it, with a
hissing noise, resembling that of a firework.
Having passed away to sea, towards Corsica,
it was heard at last to go otf with a most vio-
lent explosion, much louder than that of a
cannon; a## immediately after, another
noise was heard like the rattling of a great
cart upon a stony pavement, which was pro-
bably nothing more than the echo of the for-
mer sound. Its magnitude, when at Bononia,
appeared twice as long as the moon one way,
and as broad the other; so that, considering
its height, it could not have been less than a

4

mile long, and half a mile broad. From the
height at which this was seen, and th re be-
ing no volcano in that quarter of the world
whence it came, it is more than probable
that this terrible globe was kindled on some
part of the contrary side of the globe; and
thus, rising above the air, and passing in a
course opposite to that of the earth’s notionm this manner it acquired its amazing ra-
pidity. °

J wo of these meteors appeared in this
country in the y ear i 7S3, of which a most
particular and truly philosophical account
and ingenious solution, by Dr. Blagden are
pubhshed in the Philosophical Transactions
of the following year

; and as his account will
apply to many phenomena of the kind, we
c annot take any better method to elucidate
bus part of the subject, than by presenting
our readers with a short abstract’ of this very
curious and learned memoir.

I he first of the two meteors in question
was seen on the 1 8th of August, and* was, in
appearaime, a luminous ball, which rose in
the .V fs. VY. nearly round: it, however,
soon became elliptical, and gradually assumed
a tail as it ascended, and, in a certain part of
its course, seemed to undergo a remarkable
change, compared to bursting; after which
i pioceeded no longer as an entire mass,
but was apparently divided into a cluster of
balls of different magnitudes, and all carry-
ing or leaving a train behind, till, having
passed t ie-east, and verging considerably to
the south, jt gradually descended, and 'was
nst out of sight.

r

I he time of its appearance
was about sixteen minutes past nine in the
evening and it was visible about half a mi-
mite. Itwas seen in all parts of Great Bri-
am, at Paris, at Nuits in Burgundy, and
even at Rome; and is supposed to have de-
scribed a tract of 1000 miles at least over the
sui face of the earth. It appears to have
burst and re-united several times; and the
irst bursting of it which was noticed seems
to have been somewhere over Lincolnshire,
pernaps near the commencement of the fens.

his change in the meteor corresponds with
the period in w hich it suffered a deviation
tram its course. If, indeed, the explosion
was any kind of effort, we cannot wonder
that the body should be diverted by it from
its direct hue; and, on the other hand it
seems equally probable, that if it was forced
by any cause to change its direction, the
consequence would naturally be a separation
of its parts.

Die illumination of these meteors is often
so great as totally to obliterate the stars to
irnme the moon look dull, and even to affect
the spectators like the sun itself. When tins
meteor was observed at Brussels, the moon
appeared quite red, but w hen it was passed
iccovered its natural light. This effect, the
doctor remarks, must have depended on the
contrast ot colour, and shews how ]ar<re a
proportion of the blue ray s enters into°that
light which could even make the silver moon
appear to have an excess of red. The bodv
ol the fire-ball, even before it burst, did not
appear of an uniform brightness, but consisted
ot lucid and dull parts, which were constant-
ly changing their respective positions, so that
the whole etlect was to some ev s like <*n
internal agitation or boiling of the matter,
by the best accounts that could be procured
concerning the height of the meteor, it seems
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io have varied from 55 to 60 miles. In these

two last particulars it seems to have wonder-

folly corresponded with seme other pheno-

mena of the same kind.

A report was heard some time after the

[meteor disappeared, and this report was loud-

test in Lincolnshire and the adjacent parts,

and again in the eastern parts of Kent: the

I report we may therefore suppose to be the

f effect of the two explosions of the body, first

over Lincolnshire, and afterwards when it

entered the continent: a Irissing sound was

[
said also to have accompanied the progress

I of the meteor. Judging from the height of

the meteor, its bulk is conjectured to have

been not less than half a mile in diameter

;

]
and when we consider this bulk, its velocity

cannot fail to astonish us, which is supposed

j

to be at the rate of more than 40 miles in a

1 second.

The other meteor, which appeared on the

I 4th of October, 1783, at 43 minutes past six

in the evening, was much smaller than the

former, and of a much shorter duration, it

j

was first perceived to the northward, as a

j

stream of lire, like the common shooting

! stars, but large; but presently burst out into-

|

that intensely bright blueish flame, which is

peculiar to such meteors. It lett behind it a

j

dusky-red streak of tire, and, except this, had

no tail, but was nearly globular. After mov-

ing not less than 10 degrees in this bright

state, it became suddenly extinct without any

explosion. The height of tiie meteor must

have been between 40 and 50 miles; and its

duration was not more than three seconds.

The doctor is of opinion, that the general

cause of these phenomena is electricity, which

opinion lie grounds upon the following cii-

cumstances: 1st, The velocity of these me-

! teors, in which they correspond with no other

body in nature but the electrical fluid. 2dly,

'J he electrical phenomena attending meteors,

the lambent flames, and the sparks proceed-

in'7’ from them, which have sometimes da-

i jnao-ed ships and houses in the manner of

lightning ;
and, added to these, the hissing

£oui d, r sembling th. t of electricity passing

from a conductor. As a third argument in

favour of this hypothesis, the doctor remarks

the connection ot meteors with the northern

lights. Instances are recorded, where north-

ern lights have been seen to join, and form

luminous bails, darting about with great velo-

city, and even leaving a train like fire-nails.

The aurora borealis appears to occupy as

high, if not a higher, region above the surface

f
of the earth, as may be concluded from the

very distant countries to which it^ lias been

visible at the same time. 4th!}', The most

remarkable analogy, the doctor thinks, is the

course of at least all the larger meteors, which

seems to be constantly from or towards the

north or north-west quarter of the heavens.

Of above forty different fire-balls described

in the Philosophical Transactions, twenty

are so described, that it is certain their

course was in that direction: only three or

four seem to have moved the contrary way ;

and with respect to the remainder, it is lett

doubtful, from the imperfect state ot the re-

lations.

Notwithstanding the doctor’s ingenious ar-

:
guments, we cannot subscribe to the opinion,

' that these phenomena are altogether electri-

; tab 'Die duration of the fire-ball, the un-

.
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equal consistency of the mass, and several

other points in the narration, seem to indi-

cate that its materials were of a less rare and
evanescent nature than the electric lire.

The following probably was elect! ical.

On board the Montague, under the com-

mand of admiral Chambers, in lat. 42° 4S',

long. 9° 3', on the 4th of November 1749,

about ten minutes before twelve, as the au-

thor, Mr. Chambers, was taking an observa-

tion, one of the quarter-masters desired he

would look to the windward. On directing

his eye that way, he observed a large ball of

blue lire about three miles distance from

them. They immediately lowered the top-

sails, but it came so fast upon them, that be-

fore they could raise the main-tack, they ob-

served the ball rise almost perpendicularly,

and not above 40 or 50 yards from the main-

chains, when it went off with an explosion as

great as if hundreds of cannon had been dis-

charged at the same time, leaving behind it

a strong sulphureous smell. By this explo-

sion, the main-topmast was shattered in

pieces, and the main-mast rent quite down
to the keel. Five men were knocked down,

and one of them was greatly bruised, and

some other damage of less importance was

done to the ship. Just before the explosion,

the ball seemed to be of the size of a large

mill-stone.

The shooting or falling star is a common
phenomenon; but though so frequently ob-

served, the great distance and transient na-

ture of these meteors have hitherto frustrated

every attempt to ascertain their cause. The
connection of these with an active stale of the

atmospheric electricity, is however ’certain

from observation; and we have more reason

to consider them as electric scintilla than as

solid or fluid matter in the act of combustion.

They precede a change of wind.

Concerning the natuiv and composition of

the ignisfatuus, or W ill-wit h-a-w'isp, there is

less dispute; the generality ot philosophers

being agreed, that it is caused by some vola-

tile vapour of the phosphoric kind, probably

the phosphorized hydrogen gas. The light

from putrescent substances, particularly pu-

-trid fish, afid those sparks emitted from the

sea, or sea-water when agitated, in the dark,

correspond in appearance with this meteor.

Sir Isaac Newton defines the ignis fat uns to

be “ a vapour shining without heat;’' and it

is usually visible in damp places, about dung-

hills, burying-grbunds, and other situations

which are likely to abound with phosphoric

matter.

A remarkable ignis fatuus was observed by
Mr, Derham, in some boggy ground, be-

tween two rocky hills. Tie was so fortunate

as to be able to approach it within two or

three yards. It moved with a brisk and de-

sultory motion about a dead thistle, till a

slight agitation of the air, occasioned, as he

supposed, by his near approach to it, caused

it to jump to another place; and as he ap-

proached. it kept flying before him. He was

near enough to satisfy himself that it could

not be the shining of glow-worms or other

insects : it was one uniform body of light.

M. Beccana mentions tv, o of these lumi-

nous appearances, which were frequently ob-

served in the neighbourhood of Bologna, aqd
which emitted a light equal to that of an or-

dinary faggot. Their motions were unequal,

sometimes rising, and sometimes sinking to-

il E T

wards the earth; sometimes totally disap-

pearing, though in general they continued

hovering about six teet from the ground.

They differed in size and figure; and, in-

deed, the form of each was fluctuating, some-

times floating like waves, and dropping

sparks ot lire. He was assured there was

not a dark night in the whole year in w-hich

they did not appear; nor was their appear-

ance at all affected by the weather, whether

cold or hot, snow or rain. They have been

known to change their colour lrom red to

yellow; and generally grew fainter as any

person approached, vanishing entirely when
the observer came very near to them, and
appearing again at some distance.

Dr. Siravy also- describes a singular ignis

fatuus, which lie saw in the Holy Land, it

was sometimes globular, or in the form of

the flame of a candle; and immediately af-

teTwards spread itself so much, as to involve

the whole company in a pale inoffensive light,,

and then was observed to contract itself

again, and suddenly disappear. In 1; ss than

a minute, however, it would become visible,

as before, and run along from cue piacq to-

another; or would expand itself over more
than three acres of the adjacent mountains.

The atmosphere at this time, he adds, was
thick and hazy.

In a superstitious age we cannot wonder
that these phenomena have all been attri-

buted to supernatural agency: it is one of

the noblest purposes of philosophy to release

the mind from the bondage of imaginary ter-

rors; and by explaining the modes in which
the Divine Providence disposes the different

powers of nature, to elevate our thoughts to

the One First Cause; to teach us to see

“God in all, and all in God.”
METEORIC STONES. Almost all the

targer fire-balls have been observed to disap-

pear with a loud explosion ; and it was al-

most constantly affirmed that heavy stony

bodies tell from them. But though several

well-authenticated accounts of the fall of

such stones had been from time to time pub-
lished, little credit was given to them; nor
did they indeed attract the attention of phi-

losophers, tiil Dr. Cnladni published a dis-

sertation on the subject in 1794. Two years

after, Mr. King published a still more com-
plete collection of examples, both antient’

and modern; many of them supported by
such evidence that it was impossible to re-

ject it. These two dissertations excited con-

siderable attention : but the opinion that

stones had really fallen from the atmosphere -

was considered as so extraordinary, and so

contrary to what we know ot the constitution,

of the air, that most people hesitated, or re-

fused their assent. Meanwhile Mr. Howard
took a different method of investigating the

subject. He not only collected all the re-

cent and well-authenticated accounts of thq

fall of stony bodies, and examined the evi-

dence of their truth, but procured specimens
of the stones wiiicti were said to have fallen

in different places, compared them together,

.

and subjected them to a chemical analysis.

The result was, that ail tlr se stony bodies

differ completely from every other known
stone; that they all resemble each other;

and that they are all composed of the same
ingredients. His dissertation on the subject',

was published in the Philosophical Transac-

tions for 1802. The proofs which this admit
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rable dissertation contains, that the stony
bodies in question really fell from the atmo-
s jdir re, are quite irresistible. Indeed, their
external characters and chemical analysis
would alone decide the point: for it is quite
inconceivable tnat in India, England, Erance,
Germany, and Italy, in climates and soils ex-
ceedingly different from each other, stones
should have been pointed out which differed
irom every other mineral in the countries
where they were found, and which exactly

‘METEORIC STONES.

resembled one another, provided these had
not had the same origin. The chemical ana-
lysis of Howard was soon after repeated, and
verified, by Yauquelin and Klaproth.
Most of the stones which have fallen

irom the atmosphere have been preceded by
the appearance of luminous bodies or me-
teors. These meteors burst with an explo-
sion, and then the shower of stones fails to

j

the earth. Sometimes the stones continue
luminous till they sink into the earth

;
but

1

mod commonly their luminousness disap-
pears at the time of the explosion. These
meteors move in a direction nearly horizon-
tal, and they seem to approach the earth be-
fore they explode. The following table,
drawn up by Mr. Izarn, exhibits the collec-
tion of the best-authenticated instances -of
the failing of stones, & c. irom the atmosphere
hitherto observed, together with the time
when they fell, and the persons on whose
evidence the fact rests.

Substances.

Shower of stones

Shower of stones

Shower of iron

Shower of mercury
A very large stone
Three large stones

Shower of fire

Stone of 72 lbs.

About 1200 stones—one of 120 lbs.

Another of 60 lbs.

Another of 59 lbs.

Shower of sand for 15 hours
Shower of sulphur
Sulphureous rain

The same ...
Shower of sulphur
Ditto of a viscid unknown matter
Two large stones weighing 20 lbs.

A stony mass -

A stone of 74 lbs.

A stone ...
A stone -

Extensive shower of stones
About 12 stones

A large stone of 56 lbs.

A stone of about 20 lbs.

A stone of 10 lbs.

Shower of stones

Shower of stones

Mass of iron, 70 cubic feet

Mass of ditto, 14 quintals
Shower of stones

Large stone, 260 lbs.

Two stones, 200 and 300 lbs. -

A stone of 20 lbs.

Several ditto, from 10 to 17 lbs.

Places •where they fell.

At Rome -

At Rome -

In Lucania -

Tn Italy -

Near the river Negos, Thrace
In Thrace -

At Quesnoy -

Near Larissa, Macedonia

Near Padua in Italy

On Mount Vaiser, Provence -

In the Atlantic -

Sodom and Gomorrah
In the duchy of Mansfeld
Copenhagen -

Brunswick -

Ireland -

Liponas in Bresse

Niort, Normandy
At Luce in Le Maine
At Aire in Artois
In Le Cotentin -

Environs of Agen
Sienna, Tuscany -

Wold-Cottage, Yorkshire
Sale, department of the Rhone
In Portugal -

Benares, East Indies

At Plana, near Tabor, Bohemia
America -

Abakank, Siberia

Barboutan, near Roquefort
Ensisheim, Upper Rhine
Near Verona -

Sales, near Ville-Franche
Near L’Aigle, Normandy

Period of their Fall.

Under Tullus Hostilius
Consuls C. Martius & M. Torquatus
Year before the defeat of Crassus

Second year of the 78th Olympiad
Year before J. C. 452
January 4th, 1717
January 1706 .

In 1510 -

November 27th, 1627
April 6th, 1719 -

In 1658 -

In 1646 ....
October 1721 -

In 1695 -

September 1753 - v
In .1750 ....
September 13th, 1763
In 1763 .

In 1768 - - . _
•

July 24th, 1790 -

July 1794 - . -

December 13th, 1795
March 17th, 1793
February 19th, 1796
December 19th, 1798
July 3d, 1753 -

April 5th, 1800 ...
Very old -

July 1789 - - - _

November 7th, 1492
In 1762 -

March 1 2th, 1798 -

April 26th, 1803 -

Testimony.

Livy
J. Obsequens
Pliny
Dion
Pliny
Ch. of Count Marcellia
Geoffroy le Cadet
Paul Lucas

Carden, Varcit

Gassendi
Pcre la Feuillee

Moses ~-

Spangenberg
Olaus Wormius
Siegesber

Muschenbroeck
Delalar.de

Delalande
Bachelay
Gurson de Boyaval
Morand
St. Amand, Baudin, &.C*
Earl of Bristol

Captain Topham
Lelievre and De Dree
Southey
J . Lloyd Williams, Esq.
B. de Born
Philosophical Magazine
Pallas, Chladni, &c.
Darcet, jun. Lomet, &c,
Butenschoen
Acad, de Bourd
De Drde
Fourcroy.

The stony bodies when found are al-

ways hot. They commonly bury themselves
some depth under ground. Their size dif-

fers from a few ounces to several tons. They
are usually roundish, and always covered
with a black crust. In many cases they
smell strongly of sulphur. The black crust,

from the analysis of Howard, consists chiefly

of oxide of iron.

The outer surface of these stones is

rough. When broken, they appear of an
ash-grey colour, and of a granular texture

like a coarse sandstone. When examined
with a microscope, four different substances

may be discovered, of which the stone is

composed: 1st, A number of spherical bo-

dies, varying' in size from a pin’s head to a pea,

of a gre} ish-brown colour, opaque, breaking

easily in every direction, of a compact tex-

ture, capable of scratching glass, and of giv-

ing a few feeble sparks with steel. 2d, Frag-

ments of pyrites of an indeterminate shape,

of a reddish-yellow colour, granular, and
easily reduced to powder. The powder has

a black colour. 3d, Grains of iron in the

metallic state, scattered like the pyrites

through the stone, 4th, The three substances

just mentioned are cemented together by

a fourth of an earthy consistence, and so soft

that all the other substances may be easily

separated by the point of a knife or the nail,

and the stone itself crumbled to pieces be-
tween the fingers. This cement is of a grey
colour. The proportion and size of these
different constituents vary considerably in

different specimens ; but all of them bear a
striking resemblance to each other. Their
specific gravity varies from 3.352 to 4.28 1.

From the analysis of Howard, which
was conducted with much precision and ad-
dress; and which has been fully confirmed
by Yauquelin and Klaproth, we learn, that
the black crust consists of a compound of
iron and nickel, partly metallic and partly
oxydized. The pyrites consist of iron, nickel,
and sulphur. The metallic grains consist of
iron, combined with about one-third of its

weight of nickel, and the yellow globules arc
composed of silica, magnesia, iron, and nickel.
The count Bournon observes, that these glo-
bules resemble the chrysolite of Werner, and
that their chemical analysis corresponds ex-
actly with Klaproth’s analysis of that mineral.
I he earthy cement consists of the very same
substances, and nearly in the same propor-
tions, as the globular substances. But it will

be necessary to exhibit a spedmen, of some
of the analyses) as published by the philoso- i

pliers to whom we are indebted for them. A
stone which fell at Benares in India, was ana-
lyzed by Howard. The pyrites consisted of,

2.0 sulphur

10.5 iron

1.0 nickel

2.0 earths and foreign bodies.

15.5

The spherical bodies,

50.0 silica

15.0 magnesia
34.0 oxide of iron

2.5 oxide of nickel.

101.5

The earthy cement,

45.0 silica

18.0 magnesia
34.0 oxide of iron

2. 5 oxide of nickel.

102.5

A stone which fell in Yorkshire, deprived
as much as possible of its metallic particles
gave Mr. Howard from 150 grains.
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75 silica

37 magnesia

43 oxide of iron

2 oxide of nickel

1 62.

The increase of weight was owing to the oxy-

I
ilizem lit of the metallic bodies.

Stones which fell at Laigle in France in

i 1803, yielded by the analysis of Vauquelin

and Fourcroy,

5 i silica

36 oxide of iron

9 magnesia

3 oxide of nickel

2 sulphur

1 lime

105.

The celebrated stone which fell at Ensis-

fceim, in Alsace, in 1493, yielded to the same

philosophers,

56.0 silica

30.0 oxide of iron

12.0 magnesia
2.4 nickel

3.5 sulphur

1.4 lime.

105.3

5. The experiments of Howard, thus con-

firmed by others, and supported by the most

respectable historical evidence, having de-

monstrated that these stony bodies really do

fall from the heavens, it was natural to ex-

pect that various attempts would be made to

account for their appearance. But such is

the obscurity of the subject, so little progress

have we made in the science of meteorology,

that no opinion in the slightest degree pro-

bable has hitherto been advanced. It was

first supposed that the bodies in question had

been thrown out of volcanoes; but the im-

mense distance from all volcanoes at which

they have been found, and the absence of all

similar stones from volcanic productions, ren-

der this opinion untenable. Chladni endea-

voured to prove, that the meteors from which

they fell were bodies floating in space, un-

connected with any planetary system, at-

tracted by the earth in their progress, and

kindled by their rap d motion through the

atmosphere. But this opinion is not suscep-

tible of any direct evidence, and can scarce-

ly be believed, one would think, even by Dr.

Chladni himself. Laplace suggests the pro-

bability of their having been thrown off by

the volcanoes of the moon : but the meteors

which al cost always accompany them, end

the swiftness of their horizontal motion, mili-

tate too strongly against this opinion. The
greater number of philosophers consider

them, with Mr. King and sir William Ha-

milton, as concretions actually formed in the

atmosphere. This opinion is undoubtedly

the most probable of all
;
but in the present

state of our knowledge, it would be absurd

to attempt any explanation of the manner in

which they are formed. 'The masses of na-

tive iron found in South America, in Siberia,

and near Agnam, contain nickel, as has been

ascertained by Proust, Howard, and Kla-

proth, and resemble exactly the iron found

in the stones fallen from the atmosphere. We
have every reason, therefore, to ascribe to
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them the same original; and this accordingly

is almost the uniform opinion of philosophers.

Klaproth has shewn, that real native iron is

distinguished from meteoric iron by the ab-

sence of nickel.

Upon the whole, we may consider these

stony and metallic masses as fragments of

fire-balls which have burst in the atmosphere

;

but the origin and cause of these fire-balls

will perhaps for ages bailie all the attempts

of philosophers to explain them.

METEOROLOGY, the doctrine of me--

teors, or the study of the variable phenomena

of the atmosphere, in which also is commonly
included the art of deducing probable con-

jectures on the future state of the weather.

Idle latter branch of this science was suc-

cessfully cultivated by the antients ; and it

subsists at this day among those whom neces-

sity, arising from the nature of their occupa-

tions, renders diligent in comparing the pre-

sent appearances of the atmosphere, and cir-

cumstances depending on its present state,

with the changes which succeed. The apho-

risms of Virgil, in his Georgies, are beauti-

ful examples of this kind of skill, and possess

philosophical, in an equal degree with poet-

ical, merit.

The atmosphere may be considered in re-

spect of the direction of its currents or winds;

of the variations in its gravity or pressure ;

of the changes in its temperature ; of the

state of the electricity which it exhibits ;
and

lastly, as to the visible phenomena which are

supposed to depend on the foregoing ;
and

the regular notation of which, together with

the other indications, will be found the only

successful way of prosecuting this study.

Since the invention of philosophical instru-

ments, an attention to these has too much
superseded the antient, and, singly consider-

ed, the more rational, way of deducing prog-

nostics ; it has been accordingly left to the

ploughman, the mariner, and the fisherman;

whose experience being successful without,

would undoubtedly be more so with, the aid

of instruments.

Winds, though proverbially uncertain in

some climates, are yet not Without a striking

degree of regularity and system, if we con-

sider the whole atmosphere ;
and there is a

part of the world where thewvind is so con-

stantly in one quarter, that windward, in

common speech, stands for eastern, and let-

ward for western. We want only a more
extensive set of observations to render ex-

ceedingly probable the following hypothesis :

That a large portion of the whole atmosphere

moves constantly from east to west round the

earth, on and near the equator
;
that this is sup-

plied and impelled by airfrom the temperate

and cold latitudes on each side toward the

poles
;
which again receive, by a superior

current, the overflow of the tropical regions,

where the air, rarefied by the heat, is con-

stantly rising and tending to lateral diffusion.

This ’opinion, as will appear hereafter, is

supported by many facts ; and it is certainly

in theory a most beautiful provision tor that

constant internal movement in the mass of

the air, without which it could not probably

serve the salutary purposes to animal and

vegetable life which it does at present. The
exceptions both in regular and irregular winds

to such an hypothesis may perhaps be ac-

counted for when the superior currents, which

interest philosophers alone, and of which we
know very little, shall have been more inves-

tigated. See Wind.
Variable winds evidently stamp the nature

of every climate, and therefore depend upon
causes which act with uniformity, notwith-

standing all their apparent irregularity.

They are all intimately connected with each
other, and probably succeed each other in a

certain order, though that order has not hi-

therto been observed. All that can be done
at present is, to offer a few unconnected re-

marks.

Winds appear usually to begin at that point

towards which they blow. 4 hey must there-

fore be owing to a rarefaction or displacing of

the air in some particular qua: ter, either by
the action of heat or some other cause! This
is more particularly the case when the wind
blows with violence. Hurricanes are uni-

formly preceded by a great tall of the baro-

meter
;
and the wind often flows in every

direction towards the place where the baro-

meter stands so low. One would be tempted
in this case to suppose the sudden decompo -

sition of a portion of the atmosphere. Strong
north-east winds have been repeatedly ob-

served beginning at the quarter towards
which they flow, in 1740, Dr. Franklin was
prevented from observing an eclipse of the

moon at Philadelphia by a north-east storm,

which came on about seven o’clock in the

evening. He was surprised to find after-

wards that it had not come on at Boston till

near 11 o’clock: and upon comparing all the
accounts which he received from the several

colonies of the beginning of this and other
storms of the same kind, he found it to be al-

ways an hour later the farther north-east for

every 100 miles.
“ From thence (says he) I formed an idea

of the course of the storm, which I will ex-
plain by a familiar instance. I suppose a
long canal of water stopped by a gate. Tire
water is at rest till the gate is opened; then
it begins to move out through the gate, and
the water next the gate is first in motion, and
moves on towards the gate; and so on suc-
cessively, till the water at the head of the
canal is in motion, which it is last of all. In
this case all the water moves indeed towards
the gate ; but the successive times of begin-
ning the motion are in the contrary way, viz.

from the gate back to, the head of the canal.

Thus, to produce a north-east storm, i sup-
pose some great rarefraction of the air in or
near the Gulf of Mexico; the air rising

thenc* has its place supplied by the next
more northern, cooler, and therefore denser
and heavier air ; a successive current is

formed, to which our coast and inland moun-
tains give a north-eastern direction.”

A similar storm was observed by Dr. Mit-
chell in 1802. It began at Charlestown oa
the 21st February, at two o’clock in the af-

ternoon
;
at Washington, which lies several

hundred miles to the north-east, it was not
observed till five o'clock; at New York it

began at ten in the evening; and at Albany
not till day break of the 22d. Its motion,
from this statement, was 1100 miles in 11
hours, or 100 miles in the hour.

A remarkable storm of the same kind, and
accompanied by an easterly wind, was ob-
served in Scotland on the 8th of February
1799- It was attended by a very heavy faR
of snow, and the motion of the wind

-

was-
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much slower. At Falkirk it began to snow
at six in the evening of the 7th; at Edin-
burgh, about one o’clock in the morning of

the 8th; and at Dunbar, at eight o’clock in

the morning. It lasted i 1 hours, and did not
travel above 100 miles during that time.

The north-east wind blows most frequently
with us during the spring months ; and from
the observations made by captain Cook, it

appears, that the same wind prevails during
the same period in tire northern Paciiic.

Hence it appears, that at that season the cold
air from the north of Europe and America
Rows into the Atlantic and Paciiic. Hence
the reason of its uncommon coldness, dry-
ness, and density.

it is very common td observe one current
of air blowing at the surface of the earth,

while a current flows in a contrary direction

in the higher strata of the atmosphere.
Three such winds have been observed blow-
ing in contrary directions all at the same
time. It is affirmed that changes of weather
generally begin in the upper strata of the air,

the wind which blows there gradually extend-
ing itself to the surface of the earth."

With regard to the pressure of the atmo-
sphere, it is every where variable, as appears
by the barometer

; which indicates to 11 s the
weight of a column of air, extending to the
top ot the atmosphere, and whose base is

equal to that of the mercury. At the level
j

of the sea, where the column of air is longest, I

the mean height of the barometer is thirty 1

inches. This sir George Shuckburgh found to

be the case in the Mediterranean and the
Channel, in the temperature of 55° and 60°;

Mr. Bouguer, on the coast of Peru, in the
temperature of 84°; and lord Mulgrave, in

latitude 80°. The mean height of the baro-

meter is less, the higher any place is situated

above the level of the sea, because the co-
lumn of air which supports

,
the mercury is

the shorter.

Between the tropics the variations of the
barometer are exceeding!)? small

;
and it is

remarkable, that in that part of the world it

does not descend above half as much for

every 200 feet of elevation as it does beyond
the tropics.

As the latitude advances towards the poles,

the range of the barometer gradually in-

creases, till at last it amounts to two or three
inches. This gradual increase will appear
from the following table:

TABLE
Of the Range of the Barometer.

Range of the Ba-

Latitude. Places.
rometer.

Greatest. Annual.

0° O' Peru 0.20

22 23 Calcutta 0 77 —
S3 55 Cape Town — 0.89
40- 55 Naples 1.00 —
51 8 Dover 2.47 1.80

53 23 Liverpool 2.89 1.96

59 56 Petersburgh 3.45 2.77

In North America, however, the range of

the barometer is a great deal less than in the

corresponding European latitudes. In Vir-

ginia, for instance, it never exceeds 1.1.

The range of the barometer is greater at

the level of the sea than on the 'mountains
;

and in the same degree of latitude, the extent •

of the range is in the inverse ratio of the

height of the place above the level of the sea.

f rom a table published by Mr. Cotte, in

the Journal de Physique, it seems exceeding-
ly probable that the barometer lias always a

tendency to rise from the morning to the

evening; and that this tendency is greatest

between two o’clock in the afternoon and
nine at night, at which hour the greatest ele-

The range of the barometer is greater in

winter than in summer. Thus at York the
mean range of the barometer, during Octo-
ber, November, December, January, Febru-
ary, March, of the year 1774, was 1.42, and
for the six summer months, 1.0 16.

It is probable that the variations of the
barometer, as well as those of the thermo-
meter, are susceptible of what we may term
a local character for each tractor country dif-

fering in climate. This will be most readily

discovered by the following mode of inves-

tigation : Prepare a sheet of paper ruled in

squares with pale ink; the horizontal lines

agreeing with 'the inches and decimal divi-

sions of the scale of the barometer
;
the per-

pendicular, which may be about twice as

distant, representing divisions of time. ' It

will be convenient to consider each line as

denoting midnight, and to mark the days of
the month at the top of the columns thus de-
fined. On this scale let the several notations
of any register of the barometer be set down
by means of a dot for each, placed in the
part of the scale where it may point out the
time and the elevation. The desired num-
ber of notations thus made, a curve may be
drawn through the series of dots, which will

represent at one view the course of the baro-

meter for the time. It will be found, on
comparing a number of these curves, that

they characterize, in a certain degree, not
only the latitude and season, but the locality

of the observations. So that although the

most obvious resemblances may be traced in

different years of the same register, yet the

general appearance of registers from differ-

ent climates, will be found to differ in tfli

respects. In this way may be seen at one
view both the correspondence between the
latitude or elevation above the sea of any
place, and the range at that place

;
and the

coincidence between the movements of the

j

vatlon takes place
; that the elevation of nine

! o’clock differs from that jaf two by A-ths,
while that at two differs from the morniag
elevation only by and that in certain
climates the greatest elevation takes place at
two o’clock. The following is a part of the
table on which these observations are founded,
reduced to the English standard.

barometer, and the other phenomena of the
weather. It is obvious that the same mode,
and even tire same scale, may be made to
serve for temperature also, by marking de-
grees upon tne horizontal lines, ai-tcl changing
the appearance of the line representing tem-
perature, so as to make it readily distinguish-
able from the other curve. There is a cor-
respondence in this climate between the two
instruments, which will thus often become
conspicuous. It consists in an elevation of
temperature after a rise of the barometer,
and vice versa: tl>e exceptions to this occur
chiefly at the setting.in ot frost, and when it

rains with the wind from the eastward. But
the most remarkable circumstance w hich has
been thus brought to light is, an influence
which the sun and moon exercise over the
atmosphere in respect to its pressure; and
which is detailed in a series of observations,
accompanied with a chart of this kind, for
the year 1798, in the Philosophical Maga-
zine, vol. vii. p. 355.

r

l he elfect of this is, a tendency in the at-

mosphere to gain weight while the moon is

passing to either quarter, and vine versa to
lose it during the approach of full or new
moon. The actual change which on a mean
of ten years is found always to take place at
London, amounts only to two-tenths ef an
inch in the barometer, which thus occurs
twice in each moon. The apparent influ-

ence is often much greater tor a considerable
time together.

r

i lie specimen of the regis-
ter alluded to, which is given Plate Meteoro-
logy, wi il elucidate the whole of the foregoing
observations..

There is something in these movements of
the atmosphere very much resembling the
waves producible in dense fluids. Thus a
sudden and great depression in the barome-
ter is follow. d by an equally sudden rise,

wh.cn is often carried beyond the point from

Places.

Years
of ob-
serva-

tion.

Mean Height of the Barometer.

Morning. Noon. Evening. Year.

Arles - 6 29.9347 29.9347 29.9413 29.9347
~

Arras - 6 29.6683 29.6683 29.6832 29.6758
Bourdeaux - 11 29.7212 29.8385 29.8385 29.8385
Cambray - 13 29 8756 29.8632 29.8756 29.8756
Chinon - 12 29.7719 29.7795 29.8001 29.7869
Dunkirk - 8 29.9199 29.9347 29.9347 29.9273
Hagenau - 10 29.5648 29.5643 29.5741 29.5648
Laon - 7 29.3354 29.3206 29.3429 29.3354
Lisle - 6 29 9165 29.9274 29.9347 29.9077
Mayenne - 7 29.7172 29.7056 29.7127 29.7127
Manheim - 5 29.6167 29.6018 29.6167 29.6093
Montmorenci - 22 29 6536 29.6536 29.6610 29.6536
Mulhausen - 7 29.1873 29.1800 29.1873 29.1873
Oberuheim - 12 29.4834 29.4665 29.4764 29.4764
Paris - 67 29.8902 29.8607 29.8756 29.8756
Poitiers - 12 29.7276 29.7276 29.7276 29.7276
Rouen - 11 29.8607 29.8535 29.8535 29.8535
Rome - 3 29.8607 29.8460 29.8756 29.8607
St. Maurice le Gerard 10 29.801G 29.8016 29.8090 29.8016
Troyes - 10 29.6885 29.6979 29.6885 29.6885



which the original movement commenced,
After a continued gradual rise on the other

hand, there usually occurs a similar depres-

sion. Except on the eve of great storms, the

rising movement is however the more rapid

•f the two. 1 he undulations which are to

be found in the curve corresponding to the

intervals between the phases of the moon,
often comprehend in their sweep some smaller

ones, which appear to be due to occasional

and less extensive causes.

It happens also from some principle of the

kind above stated, that these movements,
which in fair and moderate weather proceed

with considerable regularity, on being dis-

turbed by storms, a. e not resumed suddenly

but 'by degrees, and the interruption is per-

ceptible for a considerable space afterwards.

In long periods of wet weather, the baro-

meter usually keeps about the mean altitude,

rising and falling through a short space with

little regularity.

In serene and settled weather it is gene-

rally high
;
and low in calm weather, when

the air is inclined to rain ; it sinks on high

winds, rises highest on easterly and northerly

winds, and sinks when the wind blows from

the south. At Calcutta, it is always highest

when the wind blows from the north-west and
north, and lowest when it blows from the

south-east.

Such are the phenomena respecting the

variations of the barometer, as tar as they

can be reduced under general heads. Va-
rious attempts have been made to explain

them, but hitherto without any great degree

of success. The theory of Mr. Kirwan ap-

pears by far the most plausible, though it is

not sufficient to explain all the facts. The fol-

lowing observations may be considered as a

kind of abstract of his theory, except in one

or two instances.

It is evident, that the density of the atmo-

sphere is least at the equatoi>and greatest at

the poles; for at the equator, the centrifugal

force, the distance from the centre of the

earth, and the heat, all of which tend to di-

minish the density of the air, are at their

maximum, while at the pole they are at their

minimum. The mean height of the baro-

meter at the level of the sea, all over the

globe, is 30 inches
;
the weight of the atmo-

sphere, therefore, is the same all over the

globe. The weight of the atmosphere de-

pends on its density and height: where the

density of
.
the atmosphere is greatest, its

height must be least; and, on the contrary,

where its density is least, its height must be

the greatest. The height of the atmosphere,

therefore, must be greatest at the equator,

and least at the poles; and it must decrease

gradually between the equator and the poles:

so that its upper surface will resemble two

inclined planes, meeting above the equator

in their highest part.

During summer, when the sun is in our

hemisphere, the mean heat between the

equator and the pole does not differ so much
as in winter. Indeed, the heat of northern

countries at that time equals the heat of the

torrid zone: thus in Russia, during July and

August, the thermometer rises to <S5°. Hence
the rarity of the atmosphere at the pole, and

consequently us height, will be increased.

The upper surface of the atmosphere, there-

fore, in the northern hemisphere, will be less
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inclined, while that of the southern hemi-

sphere, from contrary causes, will be. much
more inclined. The very reverse will take

place during our winter.

The density of the atmosphere depends in

a great measure on the pressure of the super-

incumbent column ; and therefore decreases,

according to the height, as the pressure of

the superincumbent column constantly de-

creases. But the density of the atmosphere
in the torrid zone will not decrease so fast as

in the temperate and frigid zones; because

its column is longer, and because there is a

greater proportion of air in the higher part

of this column. This accounts for the obser-

vation of Mr. Cassan, that the barometer
only sinks half as much 'for every 200 feet of

elevation in the torrid as in the temperate

zones. The density of the atmosphere at the

equator, therefore, though at the surface of

the earth it is less, must at a certain height

equal, and at ti still greater surpass, the den-

sity of the atmosphere in the temperate zones

and at the poles.

A current of air is constantly' ascending at

the equator, and part of it at least reaches

and continues in the higher parts of the at-

mosphere. From the fluidity of air, it is evi-

dent, that it cannot accumulate aboVe the

equator, but must roll down the inclined

plane which the upper surface of the atmo-
sphere assumes towards the poles. As the

surface of the atmosphere of the northern

is more inclined during our winter than that

of the southern hemisphere, a greater quan-

tity of the equatorial current of air must flow

over upon the northern than upon the south-

ern atmosphere ; so that the quantity of our

atmosphere will be greater during winter

than that of the southern hemisphere: but

during summer the very reverse will take

place. Hence the greatest mercurial heights

take place during winter, and the range of

the barometer is less in summer than in win-

ter.

As the heat in the torrid zone never differs

much, the density, and consequently the

height, of the atmosphere, will not vary

much. Hence the range of the barometer
within the tropics is comparatively small;

and it increases gradually as we approach the

poles, because the difference of the tempera-
ture, and consequently of the density, of the

atmosphere, increases with the latitude.

The diurnal elevation of the barometer in

the torrid zone corresponding to the tides,

observed by Mr. Cassan and others, must be
owing to the influence of the moon on the at-

mosphere. This influence, notwithstanding

the ingenious attempts of D’Alembert and
several other philosophers, seems altogether

inadequate to account for the various phe-

nomena of the winds. It is not so easy to ac-

count for the tendency which the barometer
lias to rise as the day advances, which seems
to be established by Mr. Cotte’s table. Per-

haps it may be accounted for by the addi-

tional quantity of vapour added to the atmo-
sphere, which, by increasing the quantity of

the atmosphere, may possibly be adequate to

produce the effect.

The falls of the barometer which precede,

and the oscillations which accompany, vio-

lent storms and hurricanes, shew us, that

|

these phenomena are produced by very great

rarefactions, or perhaps destruction of air, in

particular parts of the atmosphere. The fails

1/1

of the barometer, too, that accompany winds,

proceed from the same cause.

That the temperature of the air varies con-
siderably, not only in different climates and
in different seasons, but even in the same
place and in the same season, must be ob-
vious to the most careless observer. This
perpetual variation cannot be ascribed to the

direct heat of the sun; for the rays of that

luminary seem to produce no efiect what-
ever upon air, though ever so much concen-
trated; but they warm the surface of the

earth, which communicates its heat to the

surrounding atmosphere. Hence it happens,
that the temperature of the air is highest in

those places which are so situated as to be most
warmed by the sun’s rays, and that it varies

in every region with the season of the year.

Hence too the reason why it diminishes ac-

cording to the height of the air above the
surface of the earth. That portion of the

earth which lies at the equator, is exposed to

the most perpendicular ray;; of the sun. Of
course it is hottest, and the heat of the earth

diminishes gradually from the equator to the
poles. The temperature of the air must fol-

low the same order. The air, then, is hot-

test over the equator ; and its temperature
gradually diminishes from the equator to the
poles, where it is coldest of all. It it hottest

at the surface
;
and it becomes gradually

colder, according to its height above that

surface. Let us examine the nature ef these
two diminishing progressions of tempera-
ture.

1. Though the temperature of the air is

highest at the equator, and gradually sinks as

it approaches the pole, yet as hi every place
the temperature of the air is constantly vary-
ing with the season of the year, we cannot
form any precise notion of the progression,

without taking the temperature in every de-
gree of latitude for every day of the year,
and forming from each a mean*temperature
for the whole year ; which is done by adding
together the whole observations, and dividing

by their number. The quotient gives the
mean temperature for the year. The dimi-
nution from the pole to the equator takes
place in arithmetical progression ; or, to
speak mote properly, the annual tempera-
tures of all the latitudes are arithmetical
means between the mean annual tempera-
ture of the equator and the pole. This was
first discovered by Mr. Mayer; and bv
means of an equation which he founded on
it, but rendered considerably plainer and sim-
pler, Mr. Kirwan has calculated the mean
annual temperature of every degree of lati-

tude between the equator and the pole. He
proceeded on the following principle: Let
the mean annual heat at the equator be m,
and at the pole m — n

;
put f for any other

latitude; the mean annual temperature of
that latitude will be m —• n x sin. p

2
. If

therefore the temperature of any two lati-

tudes is known, the- value of m and n may
be found. Now the temperature of north
latitude 40° has been found by the best ob-
servations to be 62.1°, and that of latitude

50°, 52.9°. 'i He square of the sine of 40° is

nearly 0.419, and the square of the sine of
50* is nearly 0.586. Therefore,

in — 0.4-1 n ~ 62.
1 , and

in — 0.58 n — 52.9 ; therefore,

62. 1 0.41 n — 52.9 -{- 0.58 n ; as each
of them, from the two first equations, is equal
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to m. From this last equation the value of

n is forfnd to be 53 nearly
;
and in is nearly

equal to 84. The mean temperature of the
equator, therefore, is 84°, and that of the pole
3 1°. To find the mean temperature for every
other latitude, we have only to find 88 arith-

metical means between 84 and 31. I11 this

manner Mr. Kirwan calculated the following
table:

TABLE
Of the Mean Annual Temperature of the

Standard Situation in every Latitude.

Lat. Temper. Lat. Temper. Lat. Temper.

90 31. 71 36.6 52 51.1

89 31.04 70 37.2 51 52.4
'

88 SI. 10 69 37.8 50 52.9
87 31.14 68 38.4 49 53.8
86 31.2 67 39.1 48 54.7
85 31.4 66 39.7 47 55.6
84 31.5 65 40.4 46 56.4
83 31.7 64 41.2 45 57.5
82 32. 63 41.9

,
44 58.4

81 32.2 62 42.7 43 59.4
80 32.6 61 43.5 ' 42 60.3

79 32.9 do 44.3 41 61.2
78 33.2 59 45.09 40 62.

77 33.7 58 45.8 39 63.

76 34.1 57 46.7 38 63.9
75 34.5 56 47.5 37 64.8
74 35. 1 55 48.4 36 65.7
73 35.5 54 49.2 35 66.6

72 36.
1
53

1

50.2 1 34 67.4

Lat. Temper. Lat. Temper. Lat. Temper.

33 68.3 23 75.9 13 81 3

32 69.1 OO 76.5 12 81.7

31 69.9 21 77.2 11 82.

30 70.7 20 77.8 iO ..
82.3

29 71.5 19 78.3
|

9 82.7

28 72.3 IS 78.9 ! 8 82 9

27 72.8 17 79.4
!

7 83.2

26 73.8 16 79.9 6 83.4
L25 74.5 15 80.4 5 83.

G

24 75.4 14 80.8 0 84.

This table, however, only answers for the

temperature of the atmosphere of the ocean.

It was calculated for that part of the Atlantic

Ocean which lies between the 80th degree

of northern and the 45th of southern latitude,

and extends westward as far as the Gulf-

stream, and to within a few leagues of the

coast of America ;
anil for ail that part of the

Pacific Ocean reaching from latitude 45®

north to latitude,40° south, from the 20th to

the 275th degree of longitude east of Lon-
don. This part oi the ocean Mr. Kirwan calls

the standard; the rest of the ocean is subject

to anomalies which will he afterwards men-
tioned.

Mr. Kirwan has also calculated the mean
monthly temperature of the standard ocean.

The principles on which he went were these:

The mean temperature of April seems to ap-

proach very nearly to the mean annual tem-

perature
;
and as far as he3t depends on the

action of the solar rays, the mean heat of
every month is as the mean altitude of the
sun, or rather as the sine at the sun’s altitude.
The mean heat of April, therefore, and the
sure of rhe sun’s altitude, being given, the.
mean heat of May is louncl in tins manner:
As the sine of the sun’s mean altitude in
April, is to the mean heat ot April, so is the
sine of the sun’s mean altitude in May, to the.
mean heat of May. In the same maim, r
the mean heats of June, July, and August
are found; hut the rule would give the Tem-
perature of the succeeding months too low
because it does not take in the heat derived
from the earth, which possesses a degree of
heat nearly equal to the mean annual tempe-
rature. The real temperature of. these
months, therefore, must be looked upon as
an arithmetical mean between the astrono-
mical and terrestrial heats. Thus, in latitude •

51°, the astronomical heat of the month of
September is 44 6°, and the mean annual heat,
is 52.4°

;
therefore the real-heat of tins month
44 6 _L 52 4

should be —— _ 43 .5 . Mr. Kirwan,
,

however, after going through a tedious cal-
culation, found the results to agree so ill with
observati®ns, that he drew up the following
table, partly from principles, and partly by
studying a variety of sea journals:

TABLE of the Monthly Mean Temperature of the Standard from Lat. 80° to Lat. 10°.

Lat. 80° 79°
[

78° 77° 76° 75° 740 73° 72° 71° 70° 69° 68° 67° 66° 65® 64° 63*

January 22. 22.5 23. 23.5 24. 24.5 25. 25.5 26. 26.5 27. 27.5 27.5 28. 28. 28. 29. *30
February 23. 23. 23.5 24. 24.5 25. 25.5 26. 26.5 27. 27.5 28. 28. 28.5 29. 30. 31. 32.
March 27. 27.5 28. 28.5 29. 29.5 30. 30.5 31. 31.5 T32. 32.5 S3. 33.5 34. 35. 36. 37.
Aprd 32.6 32.9 33.2 33.7 34.1 34.5 35. 35.5 36. 36.6 37.2 37.8 38.4 39.1 39.7 40.4 41.2 41.9
May 36.5 36.5 37. 37.5 38. 38.5 39. 39.5 40. 40.5 41. 41.5 42. 425 43. 44. 45. 46.
June 51. 51. 51.5 52. 52. 52. 52.5 53. 53.5 54. 54. 54.5 54.5 54.5 55. 55. 55.5 55.5
July 50. 50. 50.5 51. 51. 51. 51.5 52. 52.5 53. 53.5 53.5 53.5 54. 54.5 54.5 55. 55.
August 39.5 40. 41. 41.5 42. 42.5 43. 43.5 44. 44.5 45. 45.5 46. 47. 48. 48.5 49. 50.
September 33.5 34. 34.5 35. • 35.5 36. S6.5 37. 38. 38.5 39. 39.5 40. 41. 42. 43. 44. 45.
October 28.5 29. 29.5 30. 30.5 31. 31.5 32. 32.5 33. 33.5 34. 34. 35. 36. 37. 37.5 38.
.November 23. 23.5 24. 24.5 25. 25.5 26. 26.5 27. 27.5 28. 28.5 29. 30. 31. 32. 32.5 33.
December 22.5 23. 23.5 24. 24.5 25. 25.5 26. 26.5 27. 27.5 28. 28. 29. SO. 30.5 SI. 31.

Lat. 62° 61° 60° 59° 00 57® 56° 55° !- !
53° 52° 51° 50° 49® 48° 47° 46° 45*

January 31. 32. 33. 34. 35. 36. 37. 38. 39. 40. 41. 42. 42.5 43.5 43. 42.5 44. 44.5 .

February 33. 34. 35. 36. 37. 38. 39. 40. 41. 42. 43. 44. 44.5 44.5 45. 45.5 46. 46.5
March 38. 39. 40. 41. 42. 43. 44.6 45. 46. 48. 49. 50. 50.5 51. 52.5 53. 53.5 54.5
April 42.7 43.5 44.3 45.09 45.8 46.7 47.5 48.4 49.2 50.2 51.1 52.4 52.9 53.8 54.7 55.6 56.4 57.5
May 47. 48. 49. 50. 51. 52. 53. 54. 55. 56. 57. 58. 58.5 • 59. 60. 61. 62. 63.
June 56. 56. 56. 56.5 57. 57. 57.5 58. 58.5 59. 59.

~
60. 61. 62. 63. 64. 65. 66.

July 55.5 55.5 56. 56.5 57. 57.5 58. 59. 60. 61. 62. 63. 63.5 64. 65. 66. 67. 68.
August 51. 52. 5.3. 54. 55. 56. 57. 58. 59. 60. 61. 62. 63.5 64. 65. 66. 67. 68.
September 46. 47. 48. 49. 50. 51. 52. 53. 54. 55. 56. 57. 58.5 59. 60. 61. 62. 63.
October 39. 40. 41. 42. 43. 44. 45. 46. 47. 48. 49. 50. 50.5 51. 52. 53. 54. 55. .

November 34. 35. '36. 37. 88. 39. 40. 41. 42. 43. 44.5 46. 46.5 47. 48. 49. 50. 51.
December 32. 33. 34. 35. 36. 37. 38. 39. 40. 41. 42. 44. 44.5 45. 46. 47. 48. 49.

Lat. 44° 43° 42° 41° 40° 39® 38° 37® 36® CO

1

0 34° 33° 32° 31° 30° 29° 28° 27*

January 45. 45.5 46, 46.5 49.5 51. 52. 53.5 55. 56.5 59.5 63. 63. 63. -63.5 63.5 63.5 64.
February 47. 48. 49. 50. 53. 56.5 58. 60. 61. 62. 63. 64.5 66. 67. 68.5 68.5 69.5 69.5
March 55.5 56.5 58.5 59.5 60. 60.5 61. 62. 63. 64. 65. 66.5 67.5 68.5 69.5 71. 72. 72.5
April 58.4 59.4 60.3 61.2 62.1 63. 63.9 64.8 65.7 66.6 67.4 68.3 69.1 69.9 70.7 . 71.5 72.3 72.8
May 64. 65. 66. 67. 68. 69. 70. 70.5 71. 71.5 72. 72.5 73. 73. 73.5 74.5 75.5 76.
June 67. 68. 69. 70.- 70.5 71. 71. 71. 71.5 71.5 72. 72.5 73. 73. 73.5 74.5 75.5 76.
July 69. 69.5 70. 70. 71. 71. 72. 72. 72.5 72.5 72.5 72.5 73. 73. 73.5 74.5 75.5 76.
August 69. 69.5 70. 70. 71. 71. 72. 72. 72.5 72.5 72.5 72.5 73. 73. 73.5 74.5 75.5 76.
September 64. 66. 68. 69.5 70.5 71. 71.5 72. 72.5 72.5 72.5 72.5 73. 73. 73.5 74. 75.5 76.
October 56. 57 . 53. 59. 60. 61. 62. 63. 64. 65. 66. 67.5 68.5 69.5 70.5 71. 72.5 72.5
November 52. 53. 54. 55. 56. 57. 58. 59. 60. 61. 62. 63. 64.5 65.5 66.5 68. 69. 69.5
December 50. 51. 52. 53 . 54. 55 . 56. 51% 58. 59. 60. 61. 62.5 62.5 64.5 66. 67. 67.5
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TABLE of the Monthly Mean Temperature, &c. ctnllnued.

Lat.

January
February
March
April
May
June
July
August
September
October
November
December

26® 25° 24° 23° 22° 21°
/

20° 19° 13° 17° 16° 15°
|

14° 13° 12® 11
® 10*

64.5 65.5 67. 68. 69. 71. 72. 72.5 73. 73.5 74. 74.5 75. 76. 76.5 77. 77.5

7q.5 71. 72. 79, 72.5 74. 75. 76. 76.5 77. 77.5 78. 78.5 79. 79.5 / 9.8 80.

73. 73.5 74.5 75. 75.5 76. 77. 77.5 78. 78.5 79. 79.5 80. 80.8 8 1

.

81.5 81.3

73.8 74.5 75.4 75.9 76.5 77.2 77.8 78.3 78.9 79.4 79.9 80.4 80.8 81.3 81.7 82. 82.3

77.5 78. 78.5 79.5 80. 80.5 81. 81.5 82. 82.5 S3. 83*. 83.5 84, 84.

76.5 78.5 79. 79.5 80. 80,5 81.5 82. 82.5 83. 83.5 83.8 84. 84.3 84.6 84.8

76.5 78. 78 .5 70 79.5 80. 80.5 81.5 82. 82.5 83. 83.5 83.8 84. 84.3 84.6 84.8

76.5 78. 78.5 79. 79.5 80. <80.5 81.5 82. 82.5 83. 83.5 83.8 84. 84.3 84.6 84.&

76.5 77.5 78. 78.5 79. 7 9-5 80. 81. 81.5 82. 82.5 83. 83. 83.5 84. 84.3 84.6

73.5 74.5 75.' 77. 78. 79. 80. 81. SI .5 82. 82.5 83. 83.5 83.3 84.

72. 73.5 74. 74.5 75. 75.5 76. 77. 78. 78.5 79. 79.5 80.
|

80.5 80.8 81.

68.5 69.5 70. 71. 71.5 72. 72.5 73. 74. 75. 75.5 76. 76.5 77.
1

77.5 78. 78.5

From this table it appears, that January

is the coldest month in every latitude, and

that July is toe warmest month in aU lati-

tudes above 48°. In lower latitudes, August

is generally warmest. The difference be-

tween the' hottest and coldest months in-

creases in proportion to the distance from

the equator. Every habitable latitude enjoys

a mean heat of 60° for at least two month's

;

this heat seems necessary for the production

of corn.. Within ten degrees of the poles,

the temperatures differ very little; neither do

they differ much within ten degrees of the

equator : the temperatures of different years

differ very little near the equator ; but they

differ more and more as the latitudes ap-

proach the poles.

2. That the temperature of the atmosphere

gradually diminishes, according to its height

above the level of the sea, is well known.

Tims the late Dr. Hutton, of Edinburgh,

found, that a thermometer, kept on the top

of Arthur’s-seat, usually stood three degrees

lower than a thermometer kept at the bottom

of it. Hence, then, a height of 800 feet oc-

casioned 3° of diminution of temperature.

On the summit of Pinchinca, the thermo-

meter stood at 30°, as observed by Bouguer

;

while at the level of the sea, in the same la-

titude, it stood at 84°. Here a height of

15564 feet occasioned a diminution ot tem-

perature, amounting to 54°. But though

there can be no doubt of the gradual dimi-

nution of temperature, according to the

height, it is by no means easy to determine

the rate of diminution. Euler supposes it to

be in a harmonic progression ;
but this opi-

nion is contradicted by observations. Saus-

sure supposes, that in temperate climates the

diminution of temperature amounts to 1° for

every 287 feet of elevation. But Mr. Kirwan

has shewn that no such rule holds, and that

the rate of diminution varies with the tempe-

rature at the surface of the earth. AVe are

indebted to this philosopher for a very inge-

nious method of determining the rate ot di-

minution in every particular case, supposing

the temperature at the surface ol the earth

known.

Since the temperature of the atmosphere

is constantly diminishing as we ascend above

the level of the sea, it is obvious, that at a

certain height we arrive at the region of per-

petual congelation. This region varies in

height according to the latitude of the place ;

it is highest at the equator, and descends gra-

dually nearer the earth as we approach the

poles'. It varies also according to the season,

being highest in summer, and lowest in win-

ter. M. Bouguer found the cold on the top

of Pinchinqa, one ot the Andes, to extend

from seven to nine degrees below the ireezing-

point every morning immediately before sun-

rise. He concluded, therefore, that the

mean height of th‘e term ot .congelation (tire

place where it freezes during some part of

the day all the year round) between the tro-

pics was 15,577 leet above the level ot the

sea; but. in latitude 28° he placed it in sum-

mer at the height of 13,440 feet. Now, it

we take the difference between the tempera-

ture of the equator and the freezing-point,

it is evident that it w ill bear the same pro-

portion to the term of congelation at the

equator, that the difference between the

mean temperature of any other degree ot

latitude and the freezing-point bears to the

term of congelation in that latitude.
,
Thus

the following table of its height for every de-

gree of latitude in the northern hemisphere:

TABLE
Of the Height of the Upper Line of Congela-

tion in the different Latitudes of the Northern

Hemisphere.

between which and 32 is 40.3 : then 52

15577 40.3 I 12072. In this manner Mr.

Kirwau calculated the following table

:

Mean height

of the term of

congelation.

Lat. &et.

0 e- - 15577

5 - - 15457

10 - - 15067

15 - - 14498

20 - - 13719

25 - - 13030

30 - - 11592

35 - - 10664

40 - - 9016

45 - - 7658

50 - - 6260

55 - - 4912

60 - - 3684

65 - * 2516

70 - - 1557

75 - - 748

80 - - 120

Beyond this height, which has been called

the lower term of congelation, and which

must vary with the season and other circum-

stances, Mr. Bouguer has distinguished ano-

ther, which he called the upper term of con-

gelation; that is, the point above which no

visible v; pour ascends. Mr. Kirwan consi-

der: tiff line as much less liable to vary dur-

ing the summer months than the lower term

of congelation, and therefore has made choice

of it to determine the rate of the diminution

of heat, as we ascend in the atmosphere.

Bouguer determined fhe height of this term

in a single case, and Kirwan has calculated

N. I
N. N.

Feet.Lat. Feet. Lat. Feet. Lat.

O 28000 ! 33 19800 62 4989
5° 27784

|
34 19454 63 4910

6 27644
j

35 19169 64 4731

7 27504
1

36 '18577 65 4752

8 27364 37 17985 66 4684

9 27224 38 17393 67 4616

10 27084 39 16801 68 4548

11 26880 40 16207 69 4480

12 26676 41 15712 70 4413

13 26472 42 15217 71 4354

14 26268 43 14722 72 4295

15 26061 44 14227
1
73 4236

16 25781 45 13730 74 4177

17 - 25501 46 13235 75 4119

18 25221 47 12740 76 4067

19 24941 48 12245 77 4015

20 24661 49 11750 78 - 3963

21 24404 50 11253 79 3911

22 24147 51 10124 80 3861

23 23890 52 8965 81 3815

24 23633 53 7806 82 3769

25 23423 54 6647 83 3723

26 22906 55 5617 84 3677

27 22389 56 5533 85 3631

28 21872 57 5439 86 3592

29 21355 58 5345 87 3553

30 20838 59 5251 88 3514

31 20492 60 5148 89 3475

32 20146 1 61 5068 90 3432

The following rule of Mr. Kirwan will enable

us to ascertain the temperature at any required

height, provided we know the temperature at

the surface of the earth.

Let the observed temperature at the surface

of the earth be — m, the height g-iven = A, and

the height of the upper term of congelation for '

m — 32
the given latitude be =: t ; then — — th* •

Too
— 1

diminution of temperature for every hundred

feet of elevation; or it is the common difference

of the terms of the progression required. Let
this common difference thus found be denoted

by c ;
then c X gives u s the whole dimi-

nution of temperature from the surface of the

earth to the given height. Let this diminution

be denoted by d, then m — d is obviously the

temperature required. An example will make
this rule sufficiently obvious. In latitude 56°,

the heat below being 54°, required the tempera-

ture of the air at the height of 803 feet ?



m
Here m — 54, t

„„„ ™ ~ S2 22
5533, — —- .

t _ 54.33

100

— °-401 = c
> anti e X = 0.404 x 8.03 —

100
3.34 " and tx — d ~ 54 — 3.34 — 50.75.
Here we see that the temperature of the air 803
feet above tiie surface of the earth is 50°. 75.

I'rom this method of estimating the dimi-
nution of temperature, which agrees remark-
ably well with observation, we see that tin*
heat diminishes in an arithmetical progres-
sion. Hence ;t follows, that the heat of the
air at a distance from the earth is not ow-
ing to the ascent of hot strata of air from the
surface of the earth, but to the conducting
power of the air.

a. I his rule, however, applies only to the
temperature of the air during the summer
months of the year. In winter the upper
strata of the atmosphere are often warmer
tiian the lower. Thus, on the 3 1st of Janu-
ary, 1 77b, the thermometer on the summit
of Ai thui s-seat stood six degrees higher than
a thermometer at Hawklnll, which is (>84
ieet lower. Mr. Kirwan considers this su-
perior heat, almost uniformly obs rved dur-
ing winter, as owing to a current of warm. air
from the’ equator, which roils towards the
north pole during our winter.

4 Such, then, in general is the method of
finding the mean annual temperature over
the globe. There are, however, several ex-
ceptions to these general rules, which come
now to be mentioned.

1 hat part of the Pacific Ocean which lies

_

between north latitudes 52° and 06°, is no
’ broader at its northern extremity than 42
miles, and at its southern extremity than
1300 miles: it is reasonable to suppose,
therefore, that its temperature will be con-
siderably influenced by the surrounding
land, which consists of ranges of mountains
covered a great part of the year with snow;
and there are besides a great many high, and
consequently cold, islands scattered through
it. For these reasons Mr. Kirwan concludes,
tout its temperature is at least four or five
degrees below the standard. Rut we are
not yet furnished with a sufficient number of
observations to determine this with accu-
racy.

If is the general opinion, that the southern
hemisphere, beyond the 40th degree of lati-
tude, is considerably colder than the corre-
sponding parts of the northern hemisphere.
Mr. Kirwan has shewn that this holds with
respect to the summer of the southern hemi-
sphere, but that the winter in the same lati-
tudes is milder than in the northern hemi-
sphere.

Small seas surrounded with land, at least
in temperate and cold climates, arc generally
warmer in summer and colder in winter than
the standai d ocean, because they are a good
deal influenced by the temperature of the
land. The gulf of Bothnia, for instance, is

for the most part frozen in winter ; but in
summer it is sometimes heated to 70°, a de-
gree or heat never to be found in the oppo-
site part of the Atlantic. The German Sea
is above three degrees colder in winter, and
five degrees warmer in summer, than the At-
lantic. The Mediterranean Sea is, for the
greater part of its extent, warmer both in
summer and winter than the Atlantic, which
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therefore flows into it. The Black Sea is

colder than the Mediterranean, and flows
into it.

The eastern parts of North America are
much colder t’nan the opposite coast of Eu-
rope, and fall short of the standard by about
10“ or 12°, as appears from American mete-
orological tables. The causes of this remark-
able difference are many. The highest part
of North America lies between the 40th and
50th degree of north latitude, and the 100th
and 1 10th degree of longitude west from Lon-
don; tor there the greatest rivers originate.
The very height, therefore, makes this spot
colder than it otherwise would be. it is co-
vered with immense foreAs, and abounds with
large swamps and morasses, which render it in-

capable of receiving any great degree of heat

;

so that the rigour of winter is much less tem-
pered by the heat of the earth than in the
old continent, I o the east lie a number of
very large lakes; and farther north, Hud-
son’s-bay

; about 50 miles on the south of
which there is a range of mountains, which
prevent its receiving any heat from that quar-
ter. This bay is bounded on the east by the
mountainous country of Labrador, and' by a
number of islands.

' Hence the coldness' of
the north-west winds, and the lowness of the
temperature. But as the cultivated parts of
North America are now much wanner than
formerly, there is reason to expect that the
climate will become still milder when the
country is better cleared of woods, though
perhaps it will never equal the temperature
of the old continent.

Islands are warmer than continents in the
same degree of latitude; and countries h ing
to the windward of extensive mountains or
forests are warmer than those lying to the
leeward. Stones or sand have a less capa-
city tor heat than earth has, which is always
somewhat moist; they heat or cool, therefore,
more rapidly and to a greater degree. Hence
the violent heat of Arabia and Africa, and
the intense cold of Terra del Fuego. Living
vegetables alter their temperature very slow-
ly, but their evaporation is great

; and'if they
are tall and close, as in forests, they exclude
the sun’s rays from the earth, and shelter the
whiter snow from the wind and the sun.
Woody countries, therefore, are much colder
than those which are cultivated.
Air is one of those bodies which have re-

ceived the name of electric, because they are
capable of being positively or negatively
charged with electric natter. It not only
contains that portion of dec tricity which
seems necessary to the constitution of all

terrestrial bodies, but it is liable also to be
charged negatively or positively when elec-
tricity is abstracted or introduced by means
of conducting bodies. These different states
must occasion a variety of phenomena, and
in all probability contribute very consider-
ably to the various combinations and decom-
positions which are continually going on in
air. The electrical state of the atmosphere,
then, is a point of considerable importance,
and has with great propriety occupied the
attention of philosophers ever since Dr.
franklin demonstrated that thunder is occa-
sioned by the agency of electricity.

E The most complete set of observations
on the electricity of the atmosphere were
made by professor Beccaria of Turin, lie
found the air almost always positively elec-

|

triea!, especially in the day-time and in dry

|

weather. When dark or wet weather clears
|

up, the electricity is always negative. Low
!

togs rising into dry air carry up a <>reat
deal of electric matter.

2. In the morning, when the hygrometer
indicates dryness equai to that of the preced-
ing day, positive electricity obtains even be-
fore sunrise. As the sun gets up, this elec-
tricity increases more remarkably if the dry-
ness increases, it diminishes in the evening.

3 The mid-day electricity of days equally
dry is proportional to the heat.

4. Winds always lessen the electricity of
a clear day, especially if damp.

5. for the most part, when there is a clear
sky with little wind, a considerable electricity
arises after sunset at dew-falling.

6. Considerable light lias been thrown
upon the sources of atmospherical electricity
by the experiments of Saussure ap'd other
philosophers. Air is not only electrified bv
friction, like other electric bodies, but the
state o; its electricity is changed by various
cnemicai operations w hich often go on in the
atmosphere. Evaporation seems in all eases
to convey elect) c matter into the atmo-
sphere. On the other hand, when steam is

condensed into water, the air beo^jmes nega-
tively electric.

Farther, Mr. Canton has ascertained that
dry air, when heated, becomes negatively
electric, and positive when cooled, even
when it is not permitted to expand or con-
tract: and tiie expansion and contraction of
air also occasion changes in its electric state.

I hus there are four sources of atmospheric
electricity known : 1. Friction; 2. Evapora-
tion

; 3. Heat and cold; 4. Expansion and
contraction : not to mention the electricity
evolved by the melting, freezing, solution,
&c. of various bodies in contact with air.

7.

As air is ail electric, the matter of elec-
tricity, when accumulated in any particular
strata, will not immediately make its way to
the neighbouring strata, but will induce in
them changes similar to what is induced upon
plates of glass or similar bodies piled upon
each other. Therefore, if a stratum of air is
electrified positively, the stratum immediate-
ly above it will be negative, the stratum
above that positive, and so on. Suppose
now that an imperfect conductor w'as to
come into contact with each of these strata:
we know from the principles of electricity
that the equilibrium would be restored, and
that this would be attended with a loud noise
and with a flash of light. Clouds are imper-
fect conductors . it a cloud, therefore, comes
into contact with two such strata, a thunder-
clap will follow'. If a positive stratum is
situated near the earth, the intervention of a
cloud will, by serving as a stepping-stone,
bring the stratum within the striking distance’
and a thunderclap will be heard while the
electrical fluid is discharging itself into the
earth. If the stratum is negative, the con-
trary effects will take place, "it does not ap-
pear, however, that thunder is often occa-
sioned by a discharge of electric matter from
the earth into the atmosphere. The acci-
dents, most of them at least, w hich were for-
merly ascribed to this cause, are now much
more satisfactorily accounted for by lord
stanhope’s theory of the returning stroke.
1 he discharge from the clouds directly into



the earth is also probably less frequent than

i from cloud to cloud.

'idle far greater part of the visible pheno-

mena of the atmosphere are due to the wa-

ter which, being raised by evaporation, is

transported from place to place in vapour,

|

and which, physically speaking, is a proper

component part of the air. W hen by any

means a portion of this is deprived of its con-
’ stituent caloric, it reappears in minute drops,

j
which are at first uniformly diffused, and

I lessen the transparency of tiie air in propor-

|
tion to their abundance. By the report of

J
those who have ascended the highest moun-

1 tains, or performed aerostatic voyages, there

! is usually a sufficient quantity of this diffused

:

water, especially towards evening, to become

;

visible from above as a sea of.haze, it should

J
seem that this is, in fact, the veil which,

!
being drawn over the sable ot the sky, con-

J

verts it to a blue of various degrees ot inten-

j

sity; or at least that it shares with the trans-

parent air in this effect.

|
The next stage is dew, or rather haze, for

the latter term seems more appropriate to the

’ appearance of dew while it is falling. Here the

- drops have so far become collected as to form

I

an aggregate faintly defined in the air. To
this succeed various delinite aggregates,

under the general term cloud. Out of the

1
latter are formed rain, snow, and hail, by

which the product of evaporation is finally

restored to the earth. The excess for any

j

given time, of the falling water over that which

I is evaporated, passes olf by the springs and

j

rivers to that grand reservoir which forms the

far greater part of the surface ot the globe.

Tracts ot forest, especially if mountainous,

;

invite the rain, and protect the springs
;
while

the accumulated heat on cultivated plains

|

often causes the clouds to pass over them, or

! to be dissipated. Clearing of land and cul-
;

ture, therefore, tend to lessen the rain and

the rivers; but it is for the interest of agricul-

i ture to leave a certain quantity of timber

l growing, especially in springy lands, and to

[
repair the waste of it by planting; for it is

j
not impossible, that in a series of ages, the

axe and the plough too freely applied might

convert a tract of fruitful country into one

little better than an African desert.

Themean annua! quantity of rain is greatest

at the equator, and decreases gradually as we
approach the poles. Thus at

Granada, Antilles, 12° N. lat. it is 126 inches

Cape Frangoh, St.

46' - -Domingo 19° 120

Calcutta - - - 22 23 - - 81

Rome - - - - 41 54 - • 39

England - - - 33 .. - 32

Petersburgh - - 59 16 - - 16.

On the contrary, the number of rainy days

is smallest at the equator, and increases in

proportion to the distance from it. From
north latitude 12° to 43°, the mean number of

rainy days is 78; from 43° to 46° the mean
I number is 103; from 46° to 50° it is 134;

from 5 1° to 60°, U> I

.

The number of rainy days is often greater

in winter than in summer; but the quantity

of rain is greater in summer than in winter.

At Petersburg!! the number of rainy or snowy

days during winter is 84, and the quantity

which falls is only about live inches; during

summer the number of rainy days is nearly

|

$he same, but the quantity which. falls is about

f 1 inches.

meteorology.

More rain falls in mountainous countries

than in plains. Among the Andes it is said

to rain almost perpetually; while in Egypt it

hardly ever rains at all. If a rain-gauge is

placed on the ground, and another at somd
height perpendicularly above it, more rain

will be collected into the lower than into the

higher; a proof that the quantity of rain in-

creases as it descends, owing perhaps to the

drops attracting vapour during their passage

through the lower strata of the atmosphere
where the greatest quantity resides. This,

however, is not always the case, as Mr. Cop-
land of Dumfries discovered in the course of

his experiments. lie observed also, that

when the quantity of rain collected into the

lower gauge was greatest, the rain commonly
continued for some time; and that the great-

est quantity was collected in the higher gauge

only either at the end of great rains, or dur-

ing rains which did not last long. These ob-

servations are important; and may, if fol-

lowed out, give us new knowledge of the

causes of rain. They seem to show, that

during rain the atmosphere is somehow or

other brought into a state which induces it to

part with its moisture; and that the rain

continues as long as this state continues.

Were a sufficient number of observations

made on this subject in different places, and
was the atmosphere carefully analysed dur-

ing dry weather, during rain, and immedi-
ately after rain, we might soon perhaps dis-

cover the true theory of rain.

Rain falls in ail seasons of the year, at all

times of the day, and during the night as well

as the day
;
though, according to M. Toaldo,

a greater quantity falls during the day than

the night. The cause of rain then, whatever
it may be, must be something which operates

at ail times and seasons. Rain falls also dur-

ing the continuance of every wind, but often-

est when the wind blows from the south.

Falls of rain often happen likewise during

perfect calms.

It appears from a paper published by M.
Cotte in the Journal de Physique for Oct.

1791, containing the mean quantity of rain

falling at 147 places situated between north

lat. 11° and 60 °, deduced from tables kept at

these places, that the mean annual quantity

of rain falling in all these places is 34.7 inches.

Let us suppose then (which cannot be very

far from the truth) that the mean annual

quantity of rain for the whole globe is thirty-

four inches. The superficies of the globe

consists of 170,981,012 square miles, or

686,401,498,471,475,200, square inches. The
quantity of rain therefore falling annuaUywiil
amount to 23,337,650,8 12,030, 156,800 cubic

inches, or somewhat more than 91,751 cubic

miles of water.

'Plie dry land amounts to 52,745,253 square

miles; the quantity of rain falling on it annu-

ally therefore will amount to 30,960 cubic

miles. The quantity of water running annu-

ally into the sea is 13,140 cubic miles; a

quantity of water equal to which must be

supplied by evaporation from tiie sea, other-

wise the land would soon be completely

drained of its moisture.

The quantity of rain falling annually in

Great Britain may be seen from the following

table t which is probably the most extensive

of the kind
;
and as accurate as the use of in-

struments, not constructed by one person

and adjusted to a common standard, will al-

17*

low. It is mostly compiled from the Transac-
tions of different learned societies.

Counties Mean ann. depth
(maritime). Places. in inches.

Cumberland. - Keswick, 7 years - 67. 5
Carlisle, 1 year - 20. 2

IVestmoreland. Kendal, 11 years - 59. 8
Fell-foot, 3 years - 55. 7
Waith Sutton, 5 years 46

Lancashire. - Lancaster, 10 vears - 45
Liverpool, 18 years - 34. 4
Manchester, 9 years - 33
Townley - - 41
Crawshawbooth, near Has-

li ogden, 2 years 60
Gloucestersf/ire. Bristol, 3 years 29. 2
Somersetshire'. Bridgewater, 3 years 29. 3
Cornwall. Ludguan, near Mount’s

Bay, 5 years 41
Another place, 1 year 29. 9-

Devonshire. Plymouth, 2 years 46. 5
Hampshire. - Sel bourne, 9 years 37. 2

Fyfield, 7 years 25. 9
Kent, Dover, 5 years 37. 5
JEssex. Upminster - - 19. 5
Norfolk. Norwich, 13 years 25. 5
Yorkshire. Barrowby, near Leeds, 6 y 27. 5

Garsdale, near Sedbergh,

3 years - - 52. 3
Northumberland. Widdrington, 1 year — 21. 2

Counties (inland). Places. Means.

Middlesex. - London, 7 years - 23.

Surry. - South Lambeth, 9 years- 22. 7

Hertfordshire. Near Ware, 5 years - 25

Huniingdonsb. Kimbolton, 7 years — 25
Derbyshire. - Chatsworth, 15 years 27. 8
Rutlandshire. Lyndon, 21 years 24. 3
Northamptonsh. Near Oundle, 14 years 23

General mean - 35.2

As the places subject to much rain predo-
minate considerably in this list, it will pro-

bably be nearer the truth, if we take the

mean annual rain in England and Wales at

a quantity not exceeding 32 inches.

In tliis country it generally rains less in

March than in November, in the proportion

at a medium of 7 to 12. It generally rains

less in April than October in the proportion

of 1 to 2 nearly at a medium. It generally

rains less in May than September; the chances-

that it does so are at least 4 to 3 : but when
it rains plentifully .in May (as 1.8 inches or
more), it generally rains but little in Sep-
tember; and when it rains one inch or less in.

May, it rains plentifully iu September.
Snow is evidently formed by a process- of

regular crystallisation among minute frozen,

particles of water floating in the air. It h
remarkable, that previous to, and during, trie

fall of snow in quantity, the temperature con-

tinues about 32°. It should seem, that the

evolution of the constituent calorie of tiie

water produces tiie same effect when ice is

formed in the atmosphere, as when it is form-

ed in water. The structure of a crystal of

snow demonstrates that a drop of rain is also-

formed by tiie union of a great number of

smaller drops. When tiiese come together,

in the act of freezing, and suddenly, they

form a nucleus of white spongy ice, which,,

by its extreme coldness, becoming incrusted,

with clear ice from the water it collects in,

its descent, constitutes hail as we usually see

it. Sometimes, however, the nucleus falls

unincrusted, which is a prognostic of sharp

musts. Hail has been likewise observed per-

fectly transparent, and having the form of

an oblate spheroid, showing that it consisted

,
1.0 .
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of drops which had hern frozen entire in

fivhr.'T with a rotatory mel on.

The forms assumed by the suspended wa-

ter in the ii.ter .al betw een the lirst precipi-

.tation and tr.a descent or ram, afford a co-

pious ireid of observation. I hese arc not, as

night be hastiiy supposed, the sport of

.wines, changing w ith e very movement of the

CQtuuimng medium, indeed the atmosphere,

at the height where clouds usually appear, is

undisturOeu by the various obstacles which

throw n i to contending streams and eddies

near the sunace of the earth,- and flows in a

ni n e direct and even current. Accordingly,

the part; v . of water which it contains are

.allowed to assume a certain arrangement :

and constitute a form, which is often equally

well dehned at a distance with that of solids,

..although, were we to penetrate it, we should

perceive only the grey mist.

The e forms have lately been discovered

to be subject to certain laws in their produc-

tion, their action on each other, and their re-

solution into ruin. The visible course of

these has been traced and described; and the

antient mode of drawing prognostics seems

in consequence likely to be restored, with the

advantage of a nomenclatures by which the

learned may reason on a subject hitherto, for

want of terms, in a manner incommunicable,

and confined to the adepts of experience.

Before the nomenclature, it will be proper to

exhibit the general principles on which its

author proceeds in ins explanation of the

fasts.

Evaporation is not a process of solution in

air, neither is it probable that the water is

decomposed by it. It is the same procession

jn the great scale of nature, as in a small quan-

tity of water placed over the fire. Vapour is

formed *hd diffused in all directions from its

source with a force proportioned to the tem-

perature of tiie water, and subject to the op-

nosing force of the vapour already in the air.

The vapour thus emitted may be decom-

posed in different ways ;
as, 1. Immediately

on its passing into the atmosphere, producing

a fog or mist. 2. After haying mounted
through the warm air, near the earth, on its

arrival in a higher and colder region, in which

case dense. clouds are there formed. 3. After

having been uniformly mixed with the mass of

the atmosphere, and perhaps travelled with it

to a great distance from its source; in this case

it eitner falls in dew, or is collected into sheets

or horizontal beds during a slower subsidence;

or lastiv, it becomes a conductor to the elec-

tricity, if the equilibrium of the latter is dis-

turbed ;
and indicates by its arrangement in

threads, the usual effects of that fluid on light

bodies.

In every case, the caloric which constituted

the vapour decomposed, appears to pass into

the atmosphere, which hence becomes often

sensibly warmer just before rain; and on the

other hand, the evaporation of the water sus-

pended in the air, robs it of so much as to

become sensible to our feelings in its compa-

rative coldness.

The predisposing causes of these changes

near the earth are probably to be found in

the state of the superior currents, which un-

doubtedly both impart and carry off great

quantities of vapour; but this part of the sub-

ject is at present imperfectly provided with

such observations as might serve for data to

«mr reasoning.

ME7F.0H0LOGY.
There are t im e simply and distinct modifi-

cations, in any one of wnich the aggregate of
minute drops, cubed a cloud, mav lx- formed,
increase- to its greatest extent, and Anally de-
crease: ?.iul disappear. .

By modification is to be understood simply
the structure or manner oi aggregation, not
the precise form or magnitude,"winch indeed
vape* every moment in most clouds, d ue
principal modifications are common iy as dis-
tinguishable from each other as a tree from a
lull, or the latter from a lake; although clouds
in the same modification, considered with re-
spect to each other, have often only the com-
mon resemblances which exist among trees,
lid's, or lakes, taken generally.
The same aggregate, which has been

formed in one modification, upon a change in

the attendant circumstances may pass into
another.

Or it may continue a considerable time in
an interned ;ute state, partaking of the cha-
racters of two modifications; and it may also
disappear in this stage, or return to the first

modification. Lastly, aggregates, separately-
formed in different modifications, may unite
and pass into one, exhibiting different cha-
racters in different parts

; or a portion of a
simple aggregate may pass into another mo-
dification, without .sep.-.rating from the re-
mainder of the mass. Hence, together w ith

the simple, it becomes necessary to admit in-

termediate and compound modifications, and
to impose names on such of them as are wor-
thy of notice.

The simple modifications are thus named
and defined : (See Plate Meteorology.)

1. Cirrus. Def. Nubes cirrata, tenuissima,
qua? undique crescat.

Parallel, flex.uous, or diverging fibres, ex-
tensible in any or in all directions.

2. Cumulus. Def. Nubes cuinulata, den-
sa, sur.-um crescens.

Convex or conical heaps, increasing up-
ward from a horizontal base.

3. Strains. Def. Nubes strata, aqua; modo
expansa, deorsum crescens.

A widely extended, continuous, horizontal
sheet, increasing from below.
The intermediate modifications which re-

quire to be noticed are

:

4. Cirro-cumulus. Def. Nubecula; densi-
ores, subrotunda;, et quasi in agmiue appo-
site.

Small, well defined, roundish masses, in

close horizontal arrangement.
5. Cirro-stratus. Def. Nubes extenuata,

subconcava vel unduluta. Nubecula; hujus-
modi apposite.

Horizontal or slightly inclined masses, at-
tenuated towards a part or the whole of their
circumference, concave downward ; or undu-
lated, separate, or in groups, consisting of
small clounds, having these characters.
The compound modifications are

:

6. Cumula-stratus. Def. Nubes densa,
basim cumuli cum structure patente exhibens.
A dense cloud with the base of the cu-

mulus, but in its upper part extended into a
broad flat structure.

7. Cumulo-cirro-stratus, vel nimbus. Def.
Nubes vel nubium congeries pluviam effun-
dens.

The rain cloud. A cloud, or system of
clouds, from which rain is falling. It'is a hori-
zontal sheet, above which the cirrus spreads.

’ w hile the cumulus enter! it laterally, and from*
beneath.

Qf the cirrus.
Clouds in this mod i; ation have the least

density
, elevutihn, the great-

est variety of-- extent and direction. They
are the earlie.>Lappearance, after serene wea-
iher. 'i hey are first indicated by a few threads
pencilled, as. it w ere, on the sky. These in-
civa»e in length, and new' ones are in the
nTan time added laterally.* Often the first-

|

formed th.eads serve as stems to support nu-

I

melons manCi.es, which in their turn aive

I

rise to others. The process may be compared

j

either to vegetation or to crystallisation; but it
I
is clearly analogous to the* delicate arrange-

|

ments which ensue in the particles of coloured
;

powders, such as chalk, vermilion, &c. when
tin. ->e ai e projected on a cake oi wax, after- it
has been touched with the knob of a chanted

i Leyden phial. We may consider the particles
of water as similarly placed upon or beneath
a plate of charged air.

'J heir duration is uncertain, varying from
a few minutes after the lirst appearance to an
extent of many hours. It is long when thev

!

appear alone, and at great heights, and shorter

j

when they are formed lower, and in the vici-

|

nity of other clouds.

I

1 his modification, although in appearance

|

almost motionless, is intimately connected
i

with the variable motions of the atmosphere.
Considering that clouds oi this kind have long
been deemed a prognostic of wind, it is ex-
traordinary that the nature of this connection
should not have* been more studied, as the
knowledge of it might have been productive
of useful results.

In fair weather, with light variable breezes
!

the sky is seldom quite clear of small groups
of the oblique cirrus, which frequently come
on from the leeward, and the direction of
theii increase is to windward. Continued wet
weather is attended with horizontal sheets of
tins cloud, which subside quickly, and pass to*
the cirro-stratus.. ] he cirrus pointing upward
is a distant indication of rain, and downward a
more immediate one of fair weather. 1 eff re
storms they appear lower and denser, and
usually in the quarter opposite to thai/froqi
winch the storm arises. Steady high winds
are also preceded and attended by streaks !

running quite across ttie sky in the direc tion
t hey blow in. These, by an optical decep-
tion, appear to meet in the horizon.
The relations of this modification with the

state of the barometer, thermometer, Jivgro-
meter, and electrometer, have not yet been
attended to.

3

Of the cumulus.
Clouds in tnis modification are commonly

of the most dense structure. They are form-
ed m the lower atmosphere, and move along
w ith the current which is next the earth.

°

A small irregular spot first appears, and is
as it were the nucleus on which they increase.
The lower surface continues irregularly plane,
w hile the upper rises into conical or hemi-
spherical heaps.

J heir appearance, increase, and disappear-
ance, in fair weather, are often periodical, and
kpep p ice with the temperature of the dav.
1 bus they begin to form some hours after
sunrise, arrive at their maximum in the hot-
test part of the afternoon, then go on dimi-
nishing, and totally disperse about sunset.

But in changeable weather they partake of



the vicissitudes of the atmosphere; sometimes
evaporating; almost as soon as formed, at

others suddenly forming;, and as quickly pass-

ing to the compound modifications.

The cumulus of fair weather has a mode-
rate elevation and extent, and a well-defined
rounded surface. Previous to rain it increases

more rapidly, appears lower in the atmo-
sphere, and with its surface full of loose fleeces

or protuberances.

The formation of large cumuli to leeward
in a strong wind, indicates the approach of a
calm with rain. When they do not disappear
or subside about sunset, but continue to rise,

thunder is to be expected in the night.

Lndependantly of the beauty and magnifi-
cence it adds to the face of nature, the cumu-
lus serves to screen the earth from the direct
rays of the sun

;
by its multiplied reflections

to diffuse, and, as it were, economise the light;

and also to convey the product of evapora-
tion to a distance from tne place of its origin.

The relations of the cumulus, with the state

of the barometer, &c. have not yet been
enough attended to.

It appears that there is a continual evapo-
ration from the base of this cloud, in conse-
quence of its tendency to subside into lower
and warmer air. This evaporation is more
than compensated during its increase by the
deposition from above : while the two effects

balance each other, the cloud remains sta-

tionary as' to hulk; when the supply from
above fails, it sinks into the lower air, and
totally disappears.

r

I his happens usually a
little before sunset, because the inequality in

the temperatures of the higher and lower air,

by virtue of which it subfisted, gives place at

that time to the tendency to equal diffusion

of the caloric.

Of the stratus.

This modification has a mean degree of
density. It is the lowest of clouds, since its

inferior surface commonly rests on the earth
or water.

Contrary to the last, which may be consi-
dered as belonging to the day, this is pro-
perly the cloud of night

; the time of its first

appearance being about sunset. It compre-
hends all those creeping mists which in calm
evenings ascend in spreading sheets, like an
inundation of water, from the bottom of val-

leys, and the surface of lakes, rivers, Ac. Its

duration is frequently through the night. -

On the return of the sun, the level surface
of this cloud begins to put on the appearance
ot cumulus, the whole at the same time sepa-
rating from the ground. The continuity is

next destroyed, and the cloud ascends and
evaporates, or passes off with the appearance
of the nascent cumulus.
This has been long experienced as a prog-

nostic of fair weather

;

At nebulae magis ima petunt, campoque
recumbunt:—Virgil. Georg, lib. i.

and, indeed, there is none more serene than
that which is ushered in by it. The relation

of the stratus to the state of the atmosphere as

indicated by the barometer, Ac. appears, not-
withstanding, to have passed hitherto without
due attention.

Of ike cirro-cumulus..

The cirrus having continued for some time
increasing, or stationary, usually passes either
to the cirro-cumulus, or the cirro-stratus ; at
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the same time descending to a lower station

in the atmosphere.
The cirro-cumulus is formed from a cirrus,

or from a number of small separate cirri, by
the fibres collapsing, as it were, and passing

|

into small roundish masses, in which the tex-
ture ot the cirrus is no longer discernible, al-

j

though they still retain somewhat of the same

I

relative arrangement. This change takes

|

place, either throughout the whole mass at

j

once, or progressively from one extremity to

j

the other. In either case, the same effect is

I
produced on a number of adjacent cirri at

!
the same time, and in the same order. It

|

appears in some instances to be accelerated

j

by the approach of other clouds; and is pro-

j

bably due to the equilibrium of the electric

fluid between the cloud and the surrounding
1 atmosphere.

j

This modification forms a very beautiful
sky, sometimes exhibiting numerous distinct

beds ot these small connected clouds floating

at different altitudes.

The cirro-cumulus is frequent in summer,
I and is attendant on warm anti dry weather.
1

It is also occasionally, and more sparingly,
seen in the intervals of -showers, and in winter,

i

This cloud is a sure prognostic of increased
' temperature. It may either evaporate, or
pass to the cirrus or cirro-stratus.

Of the cirro-stratus.

This cloud appears to result from the sub-
sidence of the fibres of the cirrus to a hori-

zontal position, at the same time that they
approach towards each other laterally. The
form and relative position, when seen in the
distance, frequently give the idea of shoals

|

of fish. Yet in this, as in other instances,

the structure must be attended to, rather than
the form, which varies much; presenting at

other times the appearance of parallel bars,

interwoven streaks like the grain of polished

;

wood, Ac. It is always thickest in the mid-
dle, or at one extremity, and extenuated to-

wards the edge.
r

] he distinct appearance of
a cirrus does not always precede the produc-
tion of this and the last modifications.

of subsidence, as in common cases of precipi-
tation in fluids at rest.

Of the cumulo-stratus.

1 he different modifications which have
been just treated of, sometimes give place
to each other: at other times two or more
appear in the same sky; but in this case the
clouds in the same modification lie mostly in
file same plane of elevation, those which are
more elevated appearing through the inter-
vals ot the lower, or the latter shewing dark
against the lighter ones above them. When
the cumulus increases rapidly, a cirro-stratus
is frequently seen to form around its summit,
reposing thereon as on a mountain

;
while

the former cloud continues discernible in
some degree through it. This state continues
but a short time. I he cirro-stratus speedily
becomes denser, and spreads; while the su-
perior part of the cumulus extends itself, and
passes into it, the base continuing as. before,
and the convex protuberances changing their
position till they pr sent themselves laterally
and downward. More rarely the cumulus
alone performs this evolution, by the move-
ment or mode of increase of its superior part.

In either case, a large lofty dense cloud is-

formed, which may be compared to a mush-
room with a very thick short stem. But when
a whole sky is crowded with this modification,
the appearances are more indistinct. Tie
cumulus rises through the interstices of the
superior clouds

; and the whole, seen as it

passes off in the distant horizon, presents to
the fancy mountains covered with snow, in-

tersected with dark ridges and lakes of water,
rocks and towers, Ac. The distinct cumulo-
stratus is formed in the interval between the
first appearance of the fleecy cumulus and
the commencement of rain

;
also during the

approach of thunder-storms. The indistinct
appearance of it is chiefly in the longer or
shorter interval of showers' of rain, snow, or
hail.

The cumulo-stratus 'chiefly affects a mean
state ot the atmosphere, as to pressure and
temperature, but is not peculiar to any sea-
son; and it may be seen before a fall of snow,
as well as before a thunder-storm.

!
The cirro-stratus precedes wind and rain,

the near or distant approach of which may
sometimes he estimated from its greater or
less abundance and permanence. It is almost

I

always to be seen in the intervals of storms
Sometimes this and the cirro-cumulus appear
together in the sky, and even alternate with

:
each other in the same cloud, when the dififer-

.

ent evolutions which ensue are a curious
spectacle; and ajudgment may be formed of
the weather likeiy to ensue, by observing

j

which modification prevails at" last. The
(

cirro-stratus is the modification which most
frequently and completely exhibits the phe-
nomena of the solar and lunar halo, and (as

I

supposed from a few observations) the par-
helion and paraselene also. Hence the rea-

son of the prognostic for foul weather com-
: monly drawn from the appearance of halo,

i

This cloud is among those natural indications

i

which may be trusted in confirmation of the

j

indications of the barometer and hydrometer
for rain. It may be reasonably thought to

originate from a supervening cold and moist
current, occasioning precipitation in the atmo-
sphere below, before it is itself to be perceived.

Its appearance often indicates the simple act

Z

OJ the nimbus, or cumulo-cirro-stratus.

Clouds in any one ot the preceding modifi-
cations, at the same degree of elevation, or
two or more of them, at different elevations,
may increase so as completely to obscure the
sky, and at times put on an appearance of den-
sity, which to the inexperienced observer in-

dicates the speedy commencement of rain,
it is nevertheless extremely probable, ah well
from attentive observation, as from a consi-
deration of the several modes of their pro-
duction, that the cjouds, while in any one of
tiiese st&tes, do not at any time let fall rain.

Before this effect takes place, th»y have
been uniformly found to undergo a change,
attended with appearances sufficiently re-
markable to constitute a distinct mortifica-
tion. These appearances, when the rain hap-
pens over our heads, are but imperfectly
seen. We can then only observe, before the
arrival of the denser and lower clouds, or
through their interstices, that there exists at
a greater altitude a thin light veil, or at least
a hazy turbidness. When this has consider-
ably increased, we see the lower clouds
spread themselves till they unite in all points,
and form one uniform sheet. Tiie rain then
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commences , and the lower clouds, arriving

from the windward, move under this sheet,

and are successively lost in it. When the
latter cease to arrive, or when the sheet
breaks, every one’s experience teaches him
to expect an abatement or cessation of rain.

But there otten follows, what seems hitherto
to have been unnoticed, an immediate and
great addition to the quantity of cloud. For
on the cessation of rain, tire lower broken
clouds which remain rise into cumuli, and the

superior sheet puts on tire various forms of
the cirro-stratus, sometimes passing to the
cirro-cumulus.

!f the interval is long before the next
shower, the cumulo stratus usually makes its

appearance, which it also does sometimes
very suddenly after the first cessation.

But we see the nature of this process more
perfectly, in viewing a distant shower in pro-

file.

It tire cumulus be the only cloud present at

such a time, we may observe its superior part

to become tufted with cirri. Several adjacent
clouds also approach, and unite laterally by
subsidence.

The cirri increase, extending themselves
upward and laterally; after which the shower
is seen to commence. At other times tire

converse takes place of what has been de-
scribed relative to the cessation of rain. The
cirro-stratus is previously formed above the

cumulus; and their sudden union is attended
with the production of cirri and rain.

In either case the cirri vegetate, as it were,
in proportion to the quantity of rain falling

;

and give the cloud a character by which it

is easily known at great distances, and to

which, in the language of meteorology, we
may appropriate tire nimbus of the Latins :

Qualis ubi ad terras abrupto sidere nim-
bus

It mare per medium ; miseris, heu
!
prescia

longe

Horrescunt corda agricolis.—Virgil.

When one of these arrives hastily with the
wind, it brings but little rain; and frequently
some hail or driven straw. In heavy showers
the central sheet, once formed, increases to

windward, the cirri being propagated above
and against the lower current, while the cu-

muli, arriving with the latter, are successively

arrested in their course, and contribute to

reinforce the shower.

In continued gentle rains it does not ap-

pear necessary, for the resolution of the

clouds, that the different modifications should
come into actual contact. It is sufficient,

that there exi-t two strata of clouds, one
passing beneath the other, and each conti-

nually tending to horizontal uniform diffu-

sion. It will ram during this state of the two
strata, although they should be separated by
an interval of many hundred feet in eleva-

tion.

As the masses of cloud are always blended,

and their arrangement destroyed, before rain

eomes on, so tire reappearance of those is the

signal for its cessation. The thin sheets of

cloud which pass over during a wet day, cer-

tainly receive from the humid atmosphere a

supply proportionate to their consumption;
wlrile the latter prevents their increase in

bulk Hence a seeming paradox, which yet

accords strictly with observation
; that for

any given hour of a wet day, or any given

MIC
day of a wet season, the more cloud the less

t ain. Hence also arise some further reflec-

tions on the purpose answered by clouds in

tire economy of nature. Since rain may be
produced by, and continue to fall from, the

slightest obscuration of the sky, by the nim-
bus, that is, by two sheets in different states,

while the cumulus, or cumuio-stratus, with
the most dark and threatening aspect, passes

over without letting fall a drop, until their

change of state commences; it should seem
that the latter are the reservoirs, in which the

water is collected from a large space of at-

mosphere, for occasional and local irrigation

in dry seasons, and try means of which it is also

arrested at times in its descent, in the midst
of wet ones. In this so evident provision

for l lie sustenance of all animal and vegetable
life, as well as for the success of mankind in

that pursuit so essential to their welfare, in

temperate climates, of cultivating the earth,

we may discover the wisdom and goodness of
the Creator and Preserver of all things.

The nimbus, although in itself one of the

least beautiful clouds, is yet now and then
superbly decorated with its attendant, the
rainbow, which can only be seen in perfection

when backed by the widely extended uniform
gloom of this modification.

METHOD, in logic, <kc. the arrange-

ment of our ideas in -such a regular order,

that their mutual connection and dependance
may be readily comprehended.
METONYMY, in rhetoric, is a trope in

which one name is put for another, on account
of the near relation there is between them.
By this trope any of the most significant cir-

cumstances of a thing are put for the thing
itself. See "Rhetoric.
METOPE. See Architecture.
METRE, in poetry. See Hexameter,

Pentameter, &c
METROSIDEROS, a genus of the class

and order icosandria monogynia. The calyx
is five-cleft, half-superior

;
petals five

;
sta-

mina very long, standing out; stigma sim-
ple

; capsule three-celled. There are 13
species, of New Holland, &c.

MEZEREON. See Daphne.
MEZZOTINTO. See Engraving.
MIASMA, among physicians, denotes the

contagious effluvia of pestilential diseases,

whereby they are communicated to people
at a distance.

MICA. This stone forms an essential part

of many mountains, and has been long known
under the names of glacies Marine, and Mus-
covy glass. It consists, of a great number
of thin laminae adhering to each other, some-
times of a very large size. Specimens have
been found in Siberia nearly 2\ yards square.

It is sometimes crystallized; its primitive
form is a rectangular prism, whose bases are

rhombs with angles of 120° and 60° : its inte-

grant molecule has the same form. Some-
times it occurs in rectangular prisms, whose
bases also are rectangles, and sometimes also

in short six-sided prisms
; but it is much more

frequent in plates or scales of no determi-
nate figure or size.

Its texture is foliated. Its fragments flat.

The lamellae flexible, and somewhat elastic.

Very tough. Often absorbs water. Specific

gravity from 2.6546 to 2.9342. Feels smooth,
but not greasy. Powder feels greasy. Co-
lour, when purest, silver white or grey

;
but

it occurs also yellow, greenish, reddish"
brown, and black. Mica is fusible by the
blowpipe into a white, grey, green, or black
enamel ; and this last is attracted by the mag-
net. Spanish wax rubbed by it becomes
negatively electric,

A specimen of mica, analysed by Vauque-
lin, contained

50.00 silica

35.00 alumina

7.00

oxide of iron

1.35 magnesia
1.33 lime.

94.68 v

Mica has long been employed as a substi-
tute for glass. A great quantity of it is said
to be used in the Russian marine for panes to
the cabin-windows of ships; it is preferred,
because it is not so liable as glass to be broken
by the agitation of the ship. It is also used
in our navy for lantherns, tor the use of the
powder-rooms.

MICIIELIA, a genus of the octandria
polygynia class of plants, the flower of w hich
consists of eight petals; the fruit consists of a
number of globose unilocular berries, dis-
posed in a cluster

; in each of which there
are four seeds, convex on one side, and angu-
lar on t he other. ’There are two species,
trees of the East Indies.

MICHAUXIA, a genus of the class and
order octandria monogynia. The calyx is

16- parted; corolla wheel-shaped, 8 -parted;
nect. 8-vaIved, staminiferous

; caps. 8-celled,
many-seeded. There is one species, a bi-

ennial of Aleppo, resembling the campanula.

MICROMETER, an astronomical ma-
chine, which, by means of a screw, serves to
measure extremely small distances in the hea-
vens, &c. and that to a great degree of ac-
curacy.

The micrometer consists of a graduated
circle (Plate Miscel. fig. 162), of a screw qo,

and its index qr. The threads of the screw
are such, that 50 make the length of one
inch exactly. When it is to be used, the
point o is set to the side of the part to be
measured, and then the index is turned about
with the linger, till the eye perceives the
point has just passed over the diameter of
that part; then the number of turns, and
parts of a turn, shewn by the graduated cir-

cle, will give the dimensions in parts of an
inch, as we shall shew by the following ex-
ample: Suppose it is required to measure the
diameter of a human hair, and I observe the
index is turned just once round while the
point o passes over it

;
then it is plain the

diameter of the hair ip the image is -J_th of
an inch. Now if the microscope, IDE F,.

d ef, magnifies 6 times, or makes the image
6 times larger in diameter than the object,
then is the diameter of the hair itself but
-Jth of -Jg., that is, but ^igtli, part of an inch.

Also it is to be observed, that as there are
ten large divisions, and twenty small ones,,

on the micrometer plate, so each of those
small divisions is the ^L-th of -^th, or the

ToVgtl1 part of an inch. Therefore, if, in

measuring any part of an object, you observe
how many of these smaller divisions are pass-

ed over by the index, you will have so many
thousandth parts of an inch for the .qj^asuie
required..
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ilium. CC, the acetabula. DD, the ossa

ischium. F, the coccyx. F, the lower part

of the rectum. GG, the vagina. PI, the os

internum stretched open about a linger

breadth, with the membranes and waters in

time of labour-pains. II, the inferior part of

the uterus, stretched with the waters which
are below the head of the child that presents.

KK, the two placentas adhering to the poste-

rior part of the uterus, the two foetuses lying

before them, one with its he'ad in a proper

position at the inferior part of the uterus, and
the other situated preternatu rally with the

head to the fundus ; the bodies of both are

here entangled in their proper funis, which
frequently happens in the natural as well as

preternatural positions. LLL, the membranes
belonging to each placenta.

Fig. 6. exhibits, in a lateral view and lon-

gitudinal division of the parts, the gravid ute-

rus when labour is somewhat advanced. A,
the lowest vertebra of the back; the distance

from which to the last-mentioned vertebra

is here shewn by dotted lines. CC, the usual

thickness and figure of the uterus when ex-

tended by the waters at the latter part of

pregnancy. D, the same contracted and

f
rown thicker after the waters are evacuated.

IF, the figure of the uterus when pendulous.

FF, the figure of the uterus when stretched

higher than usual, which generally occasions

vomitings and difficulty of breathing. G, the

os pubis of the left side. IIH, the os inter-

num. I, the vagina. K, the left nympha.
L, the labium pudendi of the same side. M,
the remaining portion of the bladder, N,
the anus. OP, the left hip and thigh.

Fig. 7. exhibits the forehead of the feetus

turned backwards to the os sacrum, and the

occiput below the pubes ; by which means the

narrow part of the head is to the narrow part

of the pelvis, that is, between the inferior

parts of the ossa ischium. A, the uterus con-

tracted closely to the foetus after the waters

are evacuated. BCD, the vertebral of the

loins, os sacrum, and coccyx. F, the anus. I
1 ',

the left hip. G, the perinaeum. FI, the os ex-

ternum beginning to dilate. I, the os pubis

of the left side. K, the remaining portion of

the bladder. L, the posterior part of the os

uteri.

Fig. 8. presents a lateral internal view of a

distorted pelvis, divided longitudinally, with

the head of a foetus of the seventh month
passing the same. ABC, the os sacrum and
coccyx. D, the os pubis of the leftside. E,

the tuberosity of the os ischium of the same
side.

Fig. 9- presents a side view of a distorted

pelvis, divided longitudinally, with the head
of a full-grown foetus squeezed into the brim,

the parietal bones decussating each other, and
compressed into a conical form. ABC, the

os sacrum and coccyx. D, the os pubis of

the left side. E, the tuberosity of tiie os

ischium. F, the processus acutus. G, the

foramen magnum.

Fig. 10. shews in what manner the head
of the foetus is helped along with the for-

ceps, when it is necessary for the safety of

either mother or child. A,A,B,C, the ver-

tebra of the loins, the os sacrum, and coccyx.

D, the os pubis of the left side. E, part of

the bladder. FF, the intestinum rectum.

GGG, the uterus. H, the mons Veneris. 1,

the clitoris with the left nympha. if, the

corpus cavernosum clitoridis. V, the meatus i

urinarius. K, the left labium pudendi. L, the

anus. N, the periimun. QP, the left hip and
thigh. R, the skin and muscular part of the

loins.

Fig. 1 1 , shews in a lateral view the face of
the child, forced down into the lower part of
the pelvis, the chin below the pubes, and the
vertex in the cavity of the os sacrum

; the

waters being all discharged, the uterus ap-

pears closely attached to the body of the
child.

Fig. 12. shews the head of the child in the
same position as the eleventh figure. AB, the

vertebrae of the loins, os sacrum, and coccyx.
C, the os pubis of the left side. D, the lower
part of the rectum. E, the periimun. F, the
left labium pudendi. GGG, the uterus.

Fig. 13. shews the head of the foetus, by
strong labour-pains, squeezed into a longish

form, with a tumour on the vertex, from long
compression of the head in the pelvis. K, the
tumour on the vertex, L, the forceps. M,
the urinary bladder much distended with a
large quantity of urine, from the long pres-

sure of the head against the urethra. N, the

under part of the uterus. 00, the os uteri.

Fig. 14. exhibits a front view of the pelvis,

the breech of the foetus presenting, and dilat-

ing the os internum, the membranes having
been prematurely ruptured.

Fig. 15. represents in a front view of the
pelvis, the foetus compressed by the contrac-
tion oi the uterus into a round form, the fore

parts of the former being towards the inferior

part of the latter, and one foot and hand
fallen down into the vagina. In this figure,

the anterior part of the pelvis is removed by
a longitudinal section, through the middle of
the foramen magnum. AA, the superior por-

tion of the ossa ilium. BB, the uterus. C, the

mouth of the uterus shooting and appearing
in OOOO the vagina. D, the inferior and
posterior part of the os externum. EEFE,
the remaining parts of the ossa pubis and
ischium. FFF, the adipose membrane.

F ig. 16. represents the forceps and blunt
hook, a, the straight forceps, b, the posterior

part of a single blade, c, the blunt hook;
which is employed to assist the extraction

of tiie head after the cranium is opened, by
introducing the small end along the ear on
the outside of the head, to above the under
jaw, where the point is to be fixed ; the

other extremity of the hook being held with
one hand, while two fingers of the other are
to be introduced into the opening. The
small end is useful in abortions, to draw down
the secundines when they are not expelled
by labour-pains, or cannot be extracted by
the lingers. The large hook at the opposite

end is useful to assist the extraction of the
body when the breech presents, but should
be used with much caution.

Fig. 1 7. A represents tiie whole bone fil-

let, which, when the operator is not provided
with forceps, may sometimes be useful in

laborious cases. BB, two views of a pessary
for the prolapsus meri. C, a round pessary
which is in more general use than the former.
DD, two views of a female catheter.

Fig. 18. a, represents a pair of curved
crotchets, locked in the same manner as the
forceps: the dotted lines indicate a sheath,

contrived to defend the point till it is intro-

duced sufficiently high, b, gives a view of the

A a 2-

bark part of one of the crotchets, c, a front

view of the point, d, the scissars for perforat-

ing the cranium, in very narrow and distoited

pelvises.

MIGRATION, of birds. It has been
generally believed, that lhanv different kinds
of birds annually pass from one country to

another, and spend the summer or the winter
where it is most agreeable to them ; and that

even the birds of our own island will seek
the most distant southern regions of Africa,

when directed by a peculiar instinct to leave

their own country. It has long been an
opinion pretty generally received, that swal-

lows reside during the winter season in the
warm southern regions ; and Mr. Adanson
particularly relates his having seen them at

Senegal, when they were obliged to leave

this country. But besides the swallow, Mr.
Pennant enumerates many other birds which-

migrate from Britain at different times of the

year, and are then to be found in other coun-
tries

;
after which they again leave these

countries, and return to Britain.

1. Crows. Of this genus, the hooded
crow migrates regularly with the woodcock.
It inhabits North Britain the whole year; a

few are said annually to breed on Dartmoor,
in Devonshire. It breeds also in Sweden
and Austria

; in some of the Swedish pro-
vinces it only shifts its quarters, in others it

resides throughout the year. Our author is

at a loss for the summer retreat of those birds

which visit us in such numbers in winter, and
quit our country in the spring

;
and for the

reason why a bird whose food is such that it

may be found at all seasons in this country,,

should leave us.

2. Cuckoo, disappears early in autumn ;

the retreat of this and the following bird is

quite unknown to us. *
3. Wryneck, is a bird that leaves us in the-

winter. If its diet is ants alone, as several

assert, the cause of its migration is very evi-

dent. This bird disappears before winter,

and revisits us in the spring, a little earlier

than tire cuckoo.
4. Hoopoe. Gomes to England but by

accident. Mr. Pennant once indeed heard
of a pair that attempted to make their nest
in a meadow at Seiborne, Hampshire, but
were frightened away by the curiosity of
people. It breeds in Germany.

5. Grouse. The whole tribe, except the
quail, live here all the year round

; that bird
cither leaves us, or else retires towards the
sea-coasts.

6. Pigeons. Some few of tiie ring-doves
breed here ; but the multitude that appear
ia winter are so disproportioned to what con-
tinue here the whole year, as to make it

certain that the greatest part quit the coun-
try m the spring. It is most probable they
go to Sweden to breed, and return thence in

autumn : as Mr. Ekmark informs us, they
entirely quit that country before winter.
Multitudes of the common wild pigeons also

make the northern retreat, and visit us in

winter; though numbers breed in the high
cliffs in all parts of this island. The turtle

also probably leaves us in the winter, at least

changes its place, removing to the southern
counties.

7. Stare, breeds here. Possibly several
remove to other countries for that purpose,
since the produce of those that continue
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here seems unequal to the clouds of them
that appear in winter, it is not unlikely
that many migrate into Sweden, whither Mr.
Berger observes they return in spring.

8. Thrushes. The fieldfare and the
redwing breed pass their summers in Nor-
way and other cold countries; their food is

berries, which abounding in our kingdoms
tempt them hither in the winter. These two,
and the Royston crow, are the only land
birds that regularly and constantly migrate
into England, and do not breed here. The
hawfinch and crossbill come hither at such
uncertain times as not to deserve the name
of birds of passage.

9. Chatterer. The chatterer appears an-
nually about Edinburgh in flocks during
winter, and feeds on the berries of the moun-
tain-ash. In South Britain it is an accidental

visitant.

10. Grosbeaks. The grosbeak and cross-

bill come hither but. seldom; they breed in

Austria. The pine grosbeak probably breeds
in the forests of the Highlands of Scotland.

1 1. Buntings. Ail the genus inhabit Eng-
land throughout the year, except the greater

br,ambling, which is forced hither from the

north in very severe seasons.

12. Finches. All continue in some part

of these kingdoms, except the siskin, which
is an irregular visitant, said to come from
Russia. The linnets shift their quarters,

breeding in one part of this island, and re-

move with their young to others. AH finches

feed on the seeds of plants.

13. Larks, ily-catchers, wagtails, and war-
blers. All these birds feed on insects and
worms; yet only part of them quit these

kingdoms, though the reason of migration is

the same to allrfv The nightingale, black-cap,
fly-catcher, wmow-wren, wheate&r, and
white-throat, leave us before winter, while the
small and delicate golden-crested wren braves
©ur severest frosts. The migrants of this

genus continue longest in Great Britain in

the southern counties, the winter in those

S
arts being later than in those of the north ;

Tr. Stiliingfleet having observed several

wheatears in the isle of Purbeck on the 18th

©f November. As these birds are incapable

of very distant flights, Spain, or the south of

France, is probably their winter asylum.
14. Swallow and goat-sucker. Every

species disappears at the approach of winter.

Water-Fowl, cloven-footed.

15. Herons. The white heron is an un-

common bird, and visits us at uncertain sea-

sons; the common kind and the bittern never

leave us.

16. Curlews. The curlew breeds some-

times on our mountains; but, considering

the vast flights that appear in winter, it is

probable that the greater part retire to other

countries ;
the whimbrel breeds on the

Grampian hills, in. the neighbourhood of

Invevcauld.

17. Snipes. The woodcock breeds in the

moist woods of Sweden, and other cold

countries. Some snipes breed here ;
but the

greatest part retire elsewhere, as do every

other species of this genus.

18. Sandpipers. The lapwing continues

here the whole year
; the ruff breeds here,

but retires in winter ; the redshank and sand-

piper breed in this country, and reside here.
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All the others absent themselves during sum-
mer.

19- Plovers and oyster-catchers. The long-

legged plover and the sandeHing visit us only

in winter : the dottrel appears in spring and in

autumn ; vet, what is very singular, we do
not find it breeds in South Britain. The
oyster-catcher lives with us the whole year.

The Norfolk plover and the sea-lark breed in

England. The green plover breeds on the

mountains of the north of England, and on
the Grampian hills.

We must here remark, that every species

of the genera of curlews, woodcocks, sand-

pipers, and plovers, that forsake us in the

spring, retire to Sweden, Poland, Prussia,

Norway, and Lapland, to breed; as soon as

the young can fly, they return to us again,

because the frosts which set in early in those

countries totally deprive them of the means
of subsisting; as the dryness and hardness of

the ground, in general, during our summer,
prevent them from penetrating the earth with

their bills, in search of worms, which are the

natural food of these birds.

20. Rails and gailinules. Every species

of these two genera continue with us the

whole year ; the land-rail excepted, which
is not seen here in winter. It likewise con-
tinues in Ireland only during the summer-
months, when it is very numerous.

Fix n ed-footed Water-birds.

21. Phalaropes visit us but seldom
;
their

breeding-place is Lapland and other arctic

regions.

22. Grebes. The great-crested grebe, the

black and white grebe, and little grebe, breed
with us, and never migrate ; the others visit

us accidentally, and breed in Lapland.

Web-footed Birds.

23. Avoset. Breed near Fossdike in Lin-

colnshire, but quit their quarters in winter.

T hey are then shot in different parts of the

kingdom
; which they visit not regularly, but

accidentally.

24. Auks and guillemots. The great

auk or pinguin sometimes breeds in St.

Kilda. The auk, the guillemot, and puffin,

inhabit most of the maritime cliffs of Great
Britain, in amazing numbers, 'during summer.
The black guillemot breeds in the Bass Isle,

and in St. Kilda, and sometimes in Llandinno
rocks. We are at a loss for the breeding-

place of the other species ; neither can we
be very certain of the winter residence of

any of them, except of the lesser guille-

mot and black-billed auk, which, during win-

ter, visit in vast flocks the frith of Forth.

25. Divers, chiefly breed in the lakes of

Sweden and Lapland, and in some countries

near the pole
;
but some of the red- throated

divers, the northern, and the imber, may
breed in the north of Scotland and its isles.

26. Terns. Every species breeds here,

but leaves us in the winter.

27. Petrels. The fulmar breeds in the

isle of St. Kilda, and continues there the whole

year except September and part of October.

The shearwater visits the Isle of Man in

April
;
breeds there

;
and, leaving it in Au-

gust or-the beginning of September, disperses

over all parts of the Atlantic ocean. The
stormfinch is seen at all distances from land

on the same vast watery tract ; nor is ever

found near the shore except by some very
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rare accident, unless In the breeding-season.

Mr. Pennant found it on some little rocky

isles, off the north of Skye. It also breeds in,

St. Kilda. He suspects too that it nestles

on the Blasquet isles off Kerry, and that it

is the gourdei o! Mr. Smith.

28. Mergansers. This whole genus is

mentioned among the birds that fill the Lap-
land lakes during summer. Mr. Pennant

lias seen the young of the red-breasted in the

north of Scotland
;
a few of these, and per-

haps of the goosanders, may breed there.

29. Ducks. Of the numerous species that

form this genus, we know of few that breed *

here; the swan and goose, the shield-duck,

the eider-duck, a few shovellers, gargaities,

and teals, and a very small portion oi the wild

ducks.

The rest contribute to form that amazing

multitude of water-fowl that annually repair

from most parts of Europe to the woods and
lakes of Lapland and other arctic regions,

there to perform the functions of incuba-

tion and nutrition in full security. They
and their young quit their retreat in Septem-
ber, and disperse themselves over Europe.

With us they make their appearance the be-

ginning of October; circulate first round our
shores

; and, when compelled by severe frost,

betake themselves to our lakes and rivers.

Of the web-footed fowl thfcre are some of

hardier constitutions than others
;
these en-

dure the ordinary winters of the more nor-

thern countries
;
but when the cold reigns

there with more than common rigour, they

repair for shelter to these kingdoms: this

regulates the appearance of some of the diver

kind, as also of the wild swans, the swallow-

tailed shield-duck, and the different sorts of

goosanders which then visit our coasts. Ba-
rentz found the barnacles with their nests in

great numbers in Nova Zembla.

30. Corvorants. The corvorant and shag
breed on most of our high rocks: the gannet
in some of the Scotch isles, and on the coast

of Kerry ; the two first continue on our
shores the whole year. The gannet disperses

itself all round the seas of Great Britain, in

pursuit of the herring and pilchard, and even
as far as the Tagus to prey on the sardina.

MILE, a measure of length or distance,

containing eight furlongs.

The English statute-mile is fourscore

chains, or 1 760 yards ; that is, 5280 feet.

See Chain, Yard, and Foot.
We shall here give a table of the miles in

use among the principal nations of Europe,
in geometrical paces, 60,000 of which make
a degree of the equator.

Geometrical paces.

Mile of Russia - 750
of Italy - - 1000
of England - 1250
of Scotland and Ireland 1500
of Poland - - 3000
of Spain - - 3428
of Germany •• - 4000
of Sweden - - 5000,
of Denmark - - 5000
of Hungary - - 6000

MILIARY FEVER, a malignant fever, so

called from the eruption of certain pustules

resembling millet-seeds. See Medicine.
MILIU M, millet, a genus of the digy-

nia order, in the triandria class of plants
;
and



in the natural method ranking under the 4th

order, gramina. The calyx is bivalvedand

uuiilorous ;
the corolla is very short ;

the

(stigmata pencil-like. There are 12 species,

of which the most remarkable is the effusum,

or common millet.

MILK, is a liuid secreted by the female of

all those animals denominated mammalia, and

intended evidently for the nourishment of

her offspring.

The milk, of every animal has certain pe-

;
culiarities which distinguish it from every

I other milk. But the animal whose milk is

\ most made use of by man as an article of

] food, and with which, consequently, we are

]
best acquainted, is the cow. Chemists, there-

fore, have made choice of cow’s milk for

their experiments.

Milk is an opaque fluid, of a white colour,

a slight peculiar smell, and a pleasant sweet-

ish taste. When newly drawn from the cow,

it has a taste very different from that which

it acquires after it has been kept for some

hours.

It is liquid, and wets all those substances

j

which can be moistened in water
;
but its

consistence is greater than that of water, and

I it is slightly unctuous. Like water, it freezes

i
when cooled down to about 30°

;
but Par-

i
meatier and Deyeux, to whom we are in-

debted for by far the completest account of

l milk hitherto published, found that its freez-

ing-point varies considerably in the milk ot

different cows, apd even of the same cow at

different times. Milk boils also when suf-

ficiently heated ; but the same variation takes

place in the boiling-point of different milks,

though it never deviates very far from the

boiling-point of water. Milk is specifically

heavier than water, and lighter than blood ;

but the precise degree cannot be ascertained,

because almost every particular milk has a

specific gravity peculiar to itself.

When milk is allowed to remain for some
time at rest, there collects on its surface a

thick unctuous yellowish-coloured substance,

known by the name of cream. The cream
appears sooner on milk in summer than in

winter, evidently owing to the difference ot

temperature. In summer, about four days

of repose are necessary before the whole ot

the cream collects on the surface of the li-

quid
; but in winter it requires at least double

the time.

After the cream is separated, the milk

which remains is much thinner than before,

and it lias a blueish-white colour. If it is heat-

ed to the temperature of ICO0
,
and a little

rennet (which is water digested with the

inner coat of a calf’s stomach, and preserved

with salt) is poured into it, coagulation en-

sues; and if the coagulum is broken, the

milk very soon separates into two substances

;

a solid white part known by the name of

curd, and a fluid part called whey.

Thus we see that milk may be easily sepa-

rated into three parts; namely, cream, curd,

and whey.
1. Cream is of a yellow colour, and its

consistence increases gradually by exposure

to the atmosphere. In three or four days

it becomes so thick that the vessel which con-

tains it may be inverted without risking any

loss. In eight or ten days more, its surface

is covered over with jnucors and byssi, and

it has no longer the flavour of cream, but of

very fat cheese. This is the process for mak-

-
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ing what in this country is called a cream-

cheese.

Cream possesses many of the properties of

an oil. It is specifically lighter than water ;

it has an unctuous feel
;
stains clothes precisely

in the manner of oil
;
and if it is kept fluid,

it contracts at last a taste which is very analo-

gous to the rancidity of oils. When kept

boiling for some time, a little oil makes its

appearance, and floats upon its surface.

Cream is neither soluble in alcohol nor in oils.

These properties are sufficient to shew us,

that it contains a quantity of oil
;
but this oil

is combined with a part of the curd, and mix-

ed with some serum; cream, then, is com-
posed of a peculiar oil, curd, and serum. The
oil may be easily obtained separate by agi-

tating the cream for a considerable time.

This process, known to every body, is called

churning. After a certain time, the cream

separates into two portions; one fluid, and

resembling creamed milk; the other solid,

and called butter.

Butter is of a yellow colour, possesses the

properties of an oil, and mixes readily with

other oily bodies. When heated to the

temperature of 96°, it melts, and becomes
transparent; if it is kept for some time melt-

ed, some curd and water, or whey, separates

from it, and it assumes exactly tire appear-

ance of oil. But this process deprives it in

a great measure of its peculiar flavour.

When butter is kept for a certain time, it

becomes rancid, owing in a good measure to

the presence of these foreign ingredients

;

for if butter is well-washed, and a great por-

tion of these matters separated, it does not

become rancid nearly so soon as when it is

not treated in this manner. It was formerly

supposed that this rancidity was owing to the

developement of a peculiar acid ; but Par-

mentier and Deyeux have shewn that no acid

is present in rancid butter. When butter is

distilled, there comes over water an acid,

and an oil, at first fluid, but afterwards con-

crete. The carbonaceous residuum is but

small.

Butter may be obtained by agitating cream

newly taken from milk, or even by agitating

milk newly drawn from the cow ;
but it is

usual to allow cream to remain for some time

before it is churned. Now cream, by stand-

ing, acquires a sour taste; butter, therefore,

is commonly made from sour cream. Fresh

cream requires at least four times as much
churning before it yields its butter, as sour

cream does ;
consequently cream acquires,

by being kept for some time, new properties,

in consequence of which it is more easily con-

verted into butter. When very sour cream

is churned, every one who lias paid the

smallest attention roust have perceived, that

the buttermilk, after the churning, is not

nearly so sour as the cream had been. The
butter, in all cases, is perfectly sweet; conse-

quently the acid which had been evolved

lias in a great measure disappeared during

the process of churning. It has been ascer-

tained, that cream may be churned, and but-

ter obtained, though t'ne contact of atmo-

spheric air should be excluded. On the

other hand, it has been affirmed,, that when
cream is churned in contact with air, it ab-

' sorbs a considerable quantity of it.

In all cases there is a considerable extri-

cation of gas during the churning of butter.

! From the phenomena, it can scarcely be

I doubted that this gas is carbonic acid. Dr.

Young affirms, that during the churning there

is an increase of temperature amounting to

four degrees.

These facts shew that considerable chemi-

cal changes go on during the process of

churning. The agitation keeps the different

substances in contact, and enables them to

act upon each other. The expulsion oi car-

bonic acid accounts for the diminution of

acidity after churning; while the other phe-

nomena would lead us to suppose that the

cream, before it becomes butter, unites to a

new portion of oxygen.

The affinity of the oil of cream for the

other ingredients is such, that it never sepa-

rates completely from them. Not only are

curd and whey always found in the cream,

but some of this oil is constantly found in

creamed milk and whey; for it has been as-

certained by actual experiment, that butter

may be obtained by churning whey. 27
Scotch pints of whey yield at an average

about a pound of butter. This accounts tor

a fact well known to those who superintend

dairies, that a good deal more butter may
be obtained from the same quantity of milk,

provided it is churned as drawn from the

cow, than when tiie cream alone is collected

nnd churned.

The buttermilk, as Parmentier and Dey-
eux ascertained by experiment, possesses-

precisely the properties of milk deprived of

cream.

2. Curd, which may be separated from

creamed milk by rennet, has many of the

properties of coagulated albumen. It is

white and solid
;
and when all the moisture

is squeezed out, it has a good deal of brittle-

ness. It is insoluble in water ;
but pure alka-

lies and lime dissolve it retidily, especially

when assisted by heat; and when fixed alkali

is used, a great quantity of ammonia is emit-

ted during the solution. The solution of

curd in soda is of a red colour, at least if heat

is employed ;
owing probably to the separation

of charcoal from tire curd by the action of

the alkali. Indeed, when a strong heat has

been used, charcoal precipitates as the so-

lution cools. The matter dissolved by the

alkali may be separated from it by means of

an acid; but it has lost all the properties of

curd. It is of a black colour, melts like tal-

low by the application of heat, leaves oily

stains on paper, and never acquires the con-

sistence of curd. Hence it appears that

curd, by the action of a fixed alkali, is de-

composed, and converted into two new sub-

stances; ammonia, and oil or rather fat.

Curd is soluble also in acids. If, over curd
newly precipitated from milk, and not dried,

there are poured eight parts of water, contain-

ing as much of any of the mineral acids as

gives it a sensibly acid taste, the whole is

dissolved after a little boiling. Acetic acid

and lactic 'acid do not dissolve curd, when
very much diluted; but these acids, wheiv
concentrated, dissolve it readily, and in con-
siderable quantity. It is remarkable enough,
“hat concentrated vegetable acids dissolve

curd readily, but have very little-,action on it

when they are very much diluted
;
whereas the

mineral acids dissolve it when much diluted ;

but when concentrated, have- either very little

effect on it, as sulphuric acid, or decompose
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il, as nitric acid. By means of this last acid,
as Berthollet discovered, a quantity of azotic
gas may be obtained from curd.

Curd, as is well known, is used in making
cheese; and the cheese is the better tin; more
it contains of cream, or of that oily matter
v. lie h constitutes cream. It is well known
to cheesemakers. that the goodness of it de-
pends in a great measure on the manner of
separating the whey from the curd. If the
milk is much heated, the coagulum broken
in pieces, and the whey forcibly separated,
as is the practice in many parts of Scotland,
the cheese is scarcely good for any thing

;

but the whey is delicious, especially the
whey last squeezed out, and butter may be
obtained from it in considerable quantity,
i his is a full proof that nearly the whole creamy
part of the milk has been separated with the
whey. Whereas if the milk is not too much
heated (about 100 degrees is sufficient), if

the coagulum is allowed to remain unbroken,
and the whey separated by very slow and
gentle pressure, the cheese is excellent

; but
the whey is - almost transparent, and nearly
colourless.

Good cheese melts at a moderate heat

;

but bad cheese, when heated, dries, curls,
and exhibits all the phenomena of burning
horn. Hence it is evident, that good cheese
contains a quantity of the peculiar oil which
Constitutes the distinguishing characteristic of
cream

; whence its flavour and smell.

1 his resemblance of curd and albumen
makes it probable that the coagulation of
milk and albumen depends upon the same
cause. Heat, indeed, does not coagulate
milk, because the curd in it is diluted with
too large a quantity of water

; but if milk is

boiled in contact with air, a peliicle soon forms
on its surface, which has the properties of curd.
If this pellicle is removed, another’ succeeds

;

and bv continuing the boiling, the whole
of the curdy matter may be separated from
milk. When this pellicle is allowed to re-
main, it falls. at last to the bottom of the ves-
sel

; where, being exposed to a greater heat,
it becomes brown, and communicates to milk
that disagreeable taste which, in this country,
is called a singed taste. It happens more rea-
dily when milk is boiled along with rice,
flour, &c.

If to boiling milk there is added as much
of any neutral sale as it is capable of dissolv-
ing, or of sugar, or of gum arabic, the milk
coagulates and the curd separates. Alcohol
also coagulates milk; as do all acids, ren-
net, and the infusion of the Powers of arti-

choke and of the thistle. If milk is diluted
with ten times its weight of water, it cannot
be made to coagulate at all.

3.

U hey, after being filtred to separate a
quantity oi curd which still continues to float
through it, is a thin pellucid fluid, of a yel-
lowish-green colour and pleasant sweetish
taste, la which the flavour of milk may be dis-
tinguished. It always contains Some curd:
nearly the whole may be separated by keep-
ing the whey for some time boiling

; *a thick
white scum gathers ou the surface, which is

known by the name of skim-curd. When
this scum, which consists of the curdy part,
is carefully separated, the whey, after being
allowed to remain at rest for some hours' to
give the remainder of the curd time to preci-
pitate, is decanted off almost as colourless us
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water, and scarcely any of the peculiar taste

of milk can be distinguished in it. If it is

now slowly evaporated, it deposits at last a
number of white-coloured crystals, which are
sugar of milk. Towards the end of the eva-
poration, some crystals of muriat of potass
and of muriat of soda make their appearance.
According to Scheele, it contains also a little

phosphat of lime, which indeed may be pre-
cipitated by ammonia.

After the salts have been obtained from
whey, what remains concretes into a jelly on
cooling. Hence it follows that whey also

contains gelatine. Whey, then, is composed
of water, sugar of milk, gelatine, muriat of
potass, and phosphat of lime. The other
salts which are sometimes found in it, are
only' accidentally present.

If whey is allowed to remain for some time,
it becomes sour, owing to the formation of a
peculiar acid known by the name of lactic acid.

It is to this property of whey that we are to

ascribe the acidity which milk contracts; for

neither curd nor cream, perfectly freed from
serum, seems susceptibleof acquiring" acid pro-
perties. Hence the reason also that milk, af-

ter it becomes sour, always coagulates. Boil-

ed milk has the property’ of continuing longer
sweet, but it is singular enough that it runs
sooner to putrefaction, than ordinary milk.

The acid of milk differs considerably from
the acetic

:
yet vinegar may be obtained

from milk by' a very simple process. If to
somewhat more than 8 lbs. troy of milk six-

spoonfuls of alcohol are added, and the mix-
ture well corked is exposed to a heat sufficient

to support fermentation, provided attention
is paid to allow the carbonic acid gas to escape
from time to time, the whey-, in about
a month, will be found converted into vine-
gar.

Milk is almost the only animal substance
which may be made to undergo the vinous
fermentation, and to afford a liquor resem-
bling wine or beer, from which alcohol may
be separated by distillation. This singular
fact seems to have been first discovered by
the Tartars; they obtain all their spirituous
liquors from mare’s milk. It has been ascer-
tained, that milk is incapable of being con-
verted into wine till it has become sour; af-
ter this nothing is necessary but to place it in
the proper temperature; the fermentation
begins of its own accord, and continues
till the formation of wine is completed.
Scheele had shewed that milk was capable
of fermenting, and that a great quantity of
carbonic acid gas was extricated from
it during this fermentation

; but he did
not suspect that the result of this fermenta-
tion was the formation of an intoxicating
liquor similar to wine. The Tartars call

the vinous liquid which they prepare koumiss.
A very exact account of its preparation anti

medical uses lias been published by Ur. Guth-
rie.

When milk is distilled by the heat of a
water-ba ll, there comes over water having
the peculiar odour of milk: which putrefies

;

and consequently contains, besides mere wa-
ter, some of the other constituent parts of
milk. After some time the milk coagulates,
as always happens when hot albumen ac-
quires a certain degree of concentration.
There remains behind a thick unctuous yel-

lowish-white substance, to which Hoffman

gave tke name offranchippan. This sub-
stance, when the lire is increased, yields at
first a transparent liquid, which becomes gra-
dually more coloured

; some very fluid oil

comes over, then ammonia, an acid, and at
last a very thick black ofl. j owards the end
of the process carbureted hydrogen gas is dis-
engaged. There remains in the retort a
coal which contains carbonat of potass, muriat
of potass, and phosphat of lime

; and some-
times magnesia, iron, and muriat of soda.

J hits we see that cow’s milk is composed
of the following ingredients:

1. Water, 6. Muriat of soda, 4
2. Oil, 7. Muriat of potass,
3. Curd, 8. Sulphur,
4. Gelatine, 9. Phosphat offline.
5. Sugar of milk.

-The milk of all other animals, as far as it
has hitherto been examined, consists nearly of
the same ingredients: but there is a very
great difference in their proportion.
W oman’s milk has a much sweeter taste

than cow’s milk. W hen allowed to remain
at rest for a sufficient time, a cream gathers
on its sui face. T his cream is more abundant
than in cow s milk, and its colour is usually
much whiter. After it is separated, the milk
is exceedingly thin

; and hasThe appearance
rather of whey with a blueish-white colour,
than of cream-milk.

None of the methods by which cow’s milk
is coagulated succeed in producing- the coa-
gulation of woman’s milk. It is certain,
however, that it eontainscurd

; for if it is boiled*
pellicles form on its surface, which have all
the properties of curd. Its not coagulating,
thuefore, must be attributed to the great
quantity of water with which the curd ?s di-
luted.

Though the cream is churned evei;«*o long,
no butter can be obtained from it

; but if*

after being agitated for some hours, it is al-
lowed to remain at rest for a day or two, it

separates into two parts: a fluid which occu-
pies the inferior part of the vessel, pellucid
and colourless like water; and a thick white
unctuous fluid which swims on the surface.
! in lowei most fluid contains sugar of milk
and some curd; the uppermost does not dif-
fer from cream except in consistence. The
oily part of the cream, then, cannot be sepa-
rated by agitation from the curd. ’Phis cream
contains a greater portion of curd than the
cream of cow’s milk.
When this milk, after the curd is separated

from it, is slowly evaporated, it yields crys-
tals of sugar of -milk and of muriat of soda.
The quantity of sugar is rather greater than
in cow’s milk. According to Haller, the sugar
obtained from cow’s milk is to that obtained
from an equal quantity of woman’s milk as 33
to 58, and sometimes as 37 to 67, and in all
the intermediate ratios.

Thus it appears that woman’s milk dif-
fers from that of cow’s in three particulars :

It contains a much smaller quantity of curd.
Its oil is so intimately combined with its curd
that it does not yield’ butter. It contains ra-
ther more sugar of milk.

Parmentier and Deyeux. ascertained, that
the quantity of curd in woman’s milk increases
m proportion to the time after delivery.
Ncai iy ihe same thing lias been observed
with respect to cow’s milk,
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Ass’s milk has a very strong resemblance
to human milk. It lias nearly the same colour,

smell, and consistence. Y\ lien left at rest

for a sufficient time, a cream forms upon its

surface, but by no means in such abundance
as in woman’s milk. This cream, by very long

agitation, yields a butter, which is always soft,

wnite, and tasteless; and, what is singular,

very readily mixes again with the buttermilk;

but it may lie again separated by agitation,

while the vessel which contains it" is plunged
in cold water. Creamed ass’s milk is thin,

and lias an agreeable sweetish taste. Alcohol

and acids separate from it a little curd, which
'lias but a small degree'of consistence. The
serum yields sugar of milk and muriat of lime.

Ass’s milk therefore differs from cow’s milk

in three particulars

:

Its cream is less abundant and more insipid.

It contains less curd. It contains more su-

gar of milk : the proportion is 35 to 80.

Goat’s milk, it we except its consistence,

which is greater, does not differ much from
cow’s milk. Like that milk it throw s up abun-

dance of cream, from which butter is easily

obtained. The creamed milk coagulates just

as cow’s milk, and yields a greater quantity of

curd, its wiiey contains sugar of milk, mu-
riat of lime, and muriat of soda.

Ewe’s milk resembles almost precisely that

of the cowr
. Its cream is rather more abund-

ant, and yields a buttei •which never acquires

the consistence of butter from cow’s milk.

Its curd has a fat and viscid appearance, and

is not without difficulty made to assume the

consistence of the curd of cow’s milk. It

makes excellent cheese.

Mare’s mi lk is thinner than that of the cow,

but scarcely so tain as human milk. Its cream
cannot be converted into butter by agitation.

The creamed milk coagulates precisely as

cow’s milk, but the card is not so- abundant.

The serum contains sugar of milk, sulpliat of

lime, and muriat of lime..

MILKY-WAY, in astronomy, a broad

tr ick or path, encompassing the whole hea-

vens, distinguishable by its white appearance :

whence it obtains its name. See Astro-
nomy.
MILL, a machine or engine for grinding

com, &e. of which there are several kinds,

according to the various methods of applying

the moving power; as water-mills, wind-

mills, mills worked by horses, &c.
In water-mills the momentum of the water

is the moving power ; and the attrition of

the two stones in grinding is the. force to be
overcome. Of these there are two kinds, viz.

those where the force of the water is applied

above the wheel, and those where it is ap-

plied below the wheel ; the former being called

overshot, and the latter undershot mills : and
to these we may add a breast-mill, where the

water strikes against the middle of the w'heeh

Few people are ignorant that corn is ground
by tw'o mill-stones, placed one above the

other, without touching. The lower, or ne-

ther, mill-stone, is immoveable ; but the up-

per one turns upon a spindle. The opposite

surfaces of the two stones, w hich act to grind

the corn, are not plane or Hat
; but the up-

per one is hollow, and the under one swells

upwards ; each of them being of a conic

figure, whose axis indeed is very short in pro-

portion to the diameter of its base : for the

upper one, being six feet in diameter, is hol-

lowed but about one inch at its centre i and
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the lower one rises but about three-fourths of

an inch, d irese two mill-stones conn 1 nearer
and nearer towards their circumference,
whereby the corn that fails from the hopper
has room to insinuate between them as far as

two-thirds of the radius, which is the place
where it begins to be ground, and where it

makes the greatest resistance that it is capable
of; the space between the stones being in that

place but about two-thirds or three-fourths
of the thickness of a grain of corn. But as

the millers have the means of raising or sink-
ing the upper stone a little, they can propor-
tion its distance from the lower one, accord-
ing as they would have the flour finer or
coarser.

The circular motion of the upper mill-

stone brings the corn out of the hopper by
jerks, and causes it to recede from the centre
towards the circumference; where being
quite reduced to flour, it is thrown out of the
mill, by the centrifugal force of the stone,
through a hole provided on purpose.
As the watt r acts upon an overshot-mill

both by impulse and weight, so does it like-

wise upon a breast-mill, or that where the
water comes upon the breast or middle part
ot the wheel : and here, though the weight of
the water is not so great as in the overshot
mill, being contained in the buckets of the
lower quarter only; yet the impulse of the
water is much greater, the height of the wa-
ter being increased nearly the semidiameter
of the great wheel, all other things being-

equal. If the height of the water remains the
same, the aperture of the penstock, or flood-

gate, must be enlarged to nearly twice the
area, that the force may be the same ; so

that to produce the same effect, twice as

much water is necessary for a breast-mill as

for an overshot one, every thing else being
the same.

As to tiie undershot-mill, it is evident that

there can be only the impulse from the wa-
ter ; and therefore the height of the water re-

maining the same, there must be a larger

aperture of the penstock for the discharge of

a greater quantity of water in the same time,

in order to produce the same effect, as in the

overshot, or breast-mill : w hence a greater

expence of water will be made here than in

any other mill, and can only be supplied for

a constancy by a river ; and where this can
be had, the undershot is the easiest, cheapest,

and most simple structure a mill is capable
of.

Mr. Smeaton has considered the best me-
thods of constructing all these mills from
machines and models made on purpose

;
but,

conscious of the inferiority of models to ac-

tual practice, did not venture to give his opi-

nion without having seen them actually tried,

and the truth of his doctrines established by
practice.

Having described the machines and models
used for making his experiments, he observes,

that, with regard to power, it is most pro-

perly measured by the raising of a weight;
or, in other words, if the weight raised is

multiplied by the height to which it can be
raised in a given time, the product is the

measure of the power raising it
; and, of

consequence, all those powers are equal
whose products made by such multiplication

are equal : for if a power can raise twice the

weight to the same height, or the same weight

to twice the height, in the same time that an-
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other can, the former power will be double
the latter ; hut if a power can only raise half

the weight to double the height, or double the

weight to half the height, in the same lime
that another can, the two powers are equal.

This, how ever, must be under -food on!) of a
slow and equable motion, without accelera-

tion or retardation
; for, if the velocity is

either very quickly accelerated or retarded,

the vis inertia', in our author's opinion, will

produce an irregularity.

io compute the effects of water-wheels
exactly, it is necessary to know, in the first

place, what is the real velocity of the water
which impinges on the wheel ; 2. The quan-
tity of water expended in a given time

;
and,

3. How much of the power is lost by the Fic-
tion of the machinery.

1 . With regard to the velocity of the water,
Mr. Smeaton determined by experiment?
w ith machinery, that with a head of w ater 15
inches in height, the velocity of the wheel is

8.96 feet in a minute. The area of the head
being 105.8 inches; this multiplied by the
weight of a cubic inch of water, equal to .579
of an ounce avoirdupoise, gives 61.26 ounces
for the w eight of as much water as is contain-
ed in the head upon one inch in depth ; and
by further calculations derived from the ma-
chinery made use of, lie computes that 264.7
pounds of water descend in a minute through
the space of 15 inches. The power of the
water, therefore, to produce mechanical ef-

fects in this case, will be 264.7 x 1 5, or 3970.
From the result of tiie experiment, however,
it appeared that a vast quantity of the power
was lost

; tiie effect being only to raise 9.375
pounds to the height of 135 inches: so that
the power was to the effect as 3970 to 9.375
X 135 = 1266, or as 10 to 3.18.

This, according to our author, must be con-
sidered as the greatest single effect of w ater
upon an undershot-w heel, where the water de-
scends from a height of 15 inches ; but as the
torce of the current is not by any means ex-
hausted,we must consider the true proportion
betw ixt the power and effect to be that betwixt
the quantity of water already mentioned, and
the sum of all the effects producible from it.

Tlfls remainder of power, it is plain, must be
equal to that of the velocity of the wheel it-

self multiplied into the weight of the water.
In the present experiment, the circumference
of the w heel moved with the velocity of 3.123
feet in a second, which answers to" a head of
1 .82 inches ; and this height being multiplied
by 264.7, the quantity of water expended in
a minute, gives 481 lor the power of the wa-
ter after it has passed the wheel

;
and hence

the true proportion betwixt the powder and
the effect will be as 3849 to 1266

;
or as 11

to 4.

As the wheel revolved 86 times in a mi-
nute, the velocity of the water must be equal
to 86 circumferences of the wheel ; which,
according to the dimensions of the apparatus
used by Mr. Smeaton, was as 86 to 30, or as
20 to 7. The greatest load with which the
wheel would move was 9 lb. 6 oz. ; and by
12 lb. it was entirely stopped. Whence our
author concludes, that the impulse of the wa-
ter is more than double of what it ought to-

be according to theory ; but this he accounts
for ’by observing, that in his experiment the-

wheel was placed not in an open river, where
the natural current, after it has communicated,
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its impulse to the float, has room on all sides
to escape, as the theory supposes, but in a
conduit, to which the Uoat being adapted, the
water cannot otherwise escape than by mov-
ing along with the wheel, it is observable,
that a wheel working in this manner, as soon
as the water meets the float, receiving a sud-
den check, it rises up against the float like a
wave against a lixed object

; insomuch that,

when the sheet of water is not a quarter of an
inch thick before the float, yet this sheet will

act upon the whole surface of a float whose
height is three inches ; and, consequently,
was the float no higher than the thickness of
the sheet of water, as the theory also sup-
poses, a great part of the force would have
been lost by the water dashing over the float.

Mr. Simeaton next proceeds to give tables

of the velocities of wheels with different

heights of water; and from the whole de-
duces the following conclusions : 1. The vir-

tual or effective head being the same, the ef-

fect will be nearly as tlxe quantity of water
expended. 2. The expence of water being
the same, the effect will be nearly as the

height of the virtual, or effective head. 3.

The quantity of water expended being the

same, die effect is nearly as the square of the

velocity. 4. The aperture being the same,
the effect will be nearly as the cube of the

velocity of the water. Hence, if water passes

out of an aperture in the same section, but

with different velocities, the expence will be
proportional to the velocity ; and therefore,

if the expence is not proportional to the ve-

locity, the section of the water is not the

same. 5. The virtual head, or that from
which we are to calculate the power, bears no
proportion to the head-water ; but when the

aperture is larger, or the velocity of the wa-
ter less, they approach nearer to a coinci-

dence
;
and consequently, in the large open-

ings of mills and sluices, where great quan-
tities of water are discharged from moderate
heads, the head of w ater, and virtual head
determined from the velocity, will nearly

agree: which is also confirmed by expe-
rience. 6. The most general proportion be-

twixt the power and effect is that of 10 to ,3

;

the extremes 10 to 3.2, and 10 to 2.8. But
it is observable, that where the power is

greatest, the second term of the ratio is

greatest also : hence we may allow the pro-

portion subsisting in great wrorks to be as

three to one. 7. The proportion of velocity

between the water and w'heel is, in general,

about live to two. 8. There is no certain

ratio between the load that the wheel will

carry at its proper maximum, and what wiil

totally stop it
;
though the proportions are

contained within the limits of 20 to 19, and
20 to 15 : but as the effect approaches nearest

to the ratio of 20 to 1 5, or of 4 to 3, when
the power is greatest, either by increase of ve-

locity, or quantity of water, this seems lo be

the most applicable to large works; but as

the load that a wheel ought to have, in order

to work to the best advantage, can be assign-

ed by knowing the effect that it ought to

produce, and the velocity it ought to have in

producing it, the exact knowledge of the

greatest load it wiil bear is of the least conse-

quence in practice.

Mr. Smeaton, after having finished his ex-

periments on the undershot-mills, reduced the

number of floats, which were originally 24, to

12 \
which caused a diminution in the effect,

by reason that a greater quantity of water
escaped between the floats and the floor than
before : but on adapting to it a circular sweep
of such a length, that one float entered into
the curve before the other left it, the effect

came so near that of the former, as not to

give any hopes ol advancing it by increasing
the number of floats beyond 24 in this parti-
cular wheel.

Our author next proceeds to examine the
power of water when acting by its own gra-
vity, in turning an overshot-wheel : “In rea-
soning without experiment,” says he, “ one
might be led to imagine, that however dif-

ferent the mode of application is, yet that,

whenever the same quantity of water de-
scends through the same perpendicular space,
the natural effective power would be equal,
supposing the machinery free from friction,

equally calculated to receive the full effect- of
the power, and to make the most of it: for,

if we suppose the height of a column of wa-
ter to be 30 inches, and resting upon a base
or aperture of one inch square, every cubic
inch of water that departs therefrom will ac-
quire the same velocity or momentum from
the uniform pressure ot 30 cubic inches above
it, that one cubic inch let fall from the top
wili acquire in falling down to the level of the
aperture : one would therefore suppose that
a cubic inch of water let fall through a space
of 30 inches, and there impinging upon an-
other body, would be capable of producing
an equal effect by collision, as if the same
cubic inch had descended through the- same
space with a slower motion, and produced its

effects gradually. But, however conclusive
this reasoning may seem, it will appear in the
course of the following deductions, that the
effect ot the gravity of descending bodies is

very different from the effect of the stroke of
such as are non-elastic, though generated by
an equal mechanical power.”

Having made such alterations in his ma-
chinery as were necessary for overshot-
wheels, our author next gives a table of ex-
periments with the apparatus so altered. In
these the head was six inches, and the height
ot the wheel 24 inches, so that the whole de-
scent was 30 inches

; the quantity of water
expended in a minute was 9d-| pounds

;

which, multiplied by 30 inches,' gives the
power = 2900 : and’, after making the pro-
per calculations, the effect was computed at

1914; whence the ratio of the power to it

comes to be nearly as 3 to 2. If, however,
we compute the power from the height, of the
wheel only, the power will be to the effect

nearly as 5 to 4.

From another set of experiments the fol-

lowing conclusions were deduced

:

1

.

I he effective power of the water must be
reckoned upon the whole descent ; because
it must be raised to that height, in order to be
able to produce the same effect a second
time. 1 lie ratios between the powers so esti-

mated, and the effects at a maximum, differ

nearly from 4 to 3, and from 4 to 2. Where
the heads of water and quantities of it ex-
pended are the least, the proportion is nearly
from 4 to 3 ; but where the heads and quan-
tities are greatest, it comes nearer to that of
4 to 2 ; so that by a medium of the whole the
ratio is nearly as 3 lo 2. Hence it appears
that the effect of overshot-wheels is nearly
double to that of undershot ones : the conse-

quence of which is, that non-elastic bodies.,

when acting by their impulse or collision,

communicate only a part of their original im-
pulse, the remainder being spent in changing

I

their figure in consequence of the stroke.

The ultimate conclusion is, that the effects as

well as the powers are as the quantities of
water and perpendicular heights multiplied
together respectively.

2. By increasing the head, it does- not ap-
pear that the effects are at all augmented in

proportion
;

for, by raising it from 3 to 1

1

inches, the effect was augmented by less than
one-seventh of the increase of perpendicular

j

height. Hence it follows, that the higher th<^
wheel is in proportion to the whole descent,

i

the greater will be the effect ; because it de- 1

pends less upon the impulse of the head, and I

more upon the gravity of the water in the
j

buckets : and if we consider how obliquely
the water issuing from the head must strike
the buckets, we shall not be at a loss to ac-

;

count tor the little advantage that arises from
j

the impulse thereof, and shall immediately I

see of how little consequence this is to the 1

effect of an overshot-wheel. This, however,
as well as other things, must be subject to li-i

inflation
;

for it is necessary that the velocity
of the water should be somewhat greater than
the wheel, otherwise the latter will not only
be retarded by the striking of the buckets

j

against the water, but some of the power will •

be lost by the dashing of the water ever tiie
’

buckets.

3. To determine the velocity which tiie 1

circumference of the wheel ought to have, in j
order to produce the greatest effect, Mr.

j

Smeaton observes, that the more slowly any
body' descends by the force of gravity, when
acting upon any piece of machinery, thei
more that force will be spent upon it; and
consequently the effect will be greater. If a
stream of water falls into the bucket of an
overshot-wheel, it will be there retained (ill

'

the wheel discharges it by moving round ; I

and of consequence, the "slower the wheel
moves, the more Water will it receive : so that
what is lost in velocity is gained by the greater 1

pressure of water upon the buckets. From
the experiments, however, it appears, that

j

when the wheel made about 20 turns in a
minute the effect was greatest

; when it made
j

only ISJthe motion was irregular
;
and when 1

loaded so as not to admit its turning 18 times,
’

the wheel was overpowered with the load.
When it made 30 turns, the power was di-

]

minished by about one-twentieth ; and when
the number of turns was increased to 40, it I

was diminished by one-fourth. Hence we
see that, in practice, the velocity of the wheel
should not be diminished farther than what
will procure some solid advantage in point of

j

power
; because, caeteris paribus, the buckets j

must be larger as the motion is slower; and
the wheel being more loaded with water, the I

stress will be proportionably increased upon
every part of the work. The best velocity
for practice, therefore, will be that when the |
wheel makes 30 turns in a minute, which is

j
little more than three feet in a second. This

]

velocity is applicable to the highest overshot-
wheels as well as the lowest. ’ Experience i

however determines, that high wheels may ;

deviate farther from this rule before they will
lose their power by a given aliquot part of
the whole, than low ones can be permitted to 1

do
;

for a wheel of 24 feet high may move at
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thor has seen one of 33 feet high move very
steadily and well with a velocity of little more
than two feet. The reason of this superior

j

velocity in the 24-feet wheel, may probably
be owing to the small proportion that the

head requisite to give die proper velocity to

the wheel bears to the whole height.

4. The maximum load for an overshot-
' wheel is that which reduces the circumfer-

[
encc of the wheel to its proper velocity ;

which is known by dividing the effect it

J
ought to produce in a given time, by the

.space intended to be described by the cir-

! cumference of the wheel in the same time:

|

the quotient will be the resistance overcome

j

at the circumference of the wheel, and is

j

equal to the load required, including the fric-

j

tio'n and resistance of the machinery,
5. The greatest velocity that an overshot-

!
wheel is capable of, depends jointly upon the

!
diameter, or height of the wheel, and the ve-

j

iocity of falling bodies ; for it is plain that the

i
velocity of the circumference can never be

i greater than to describe a semicircumference,
! while a body let fall from the top describes

;

the diameter, nor even quite so great
;

as the
difference in point of time must always be in

j -favour of that which falls through (he diame-
ter. Thus, supposing the diameter of the

I wheel to be 16 feet and an inch in diameter,

a heavy body would fell through this space

in one second ;
but such a wheel could never

arrive at this velocity, or make one turn in

two seconds, nor could an overshot-wheel

ever come near it: because, after it lias ac-

quired a certain velocity, great part of the

[water is prevented from entering the buckets,

and part is thrown out again by the centrifu-

gal force ; and as these circumstances have a

considerable dependance upon the form of the

buckets, it is impossible to lay down any gene-

ral rule for the velocity ot this kind of wheels.

6. Though in theory we may suppose a

wheel to be made capable of overcoming any
resistance whatever, yet as, in practice, it is

necessary to make the wheel and buckets of

some certain and determinate size, We al-

ways find that the wheel will be stopped by
'Such a weight as is equal to the effort of the

water in all the buckets of a semicircunifer-

ence put together. This may be determined
from the structure of the buckets themselves

;

but, in practice, an overshot-wheel becomes
unserviceable long before this time : for when
it meets with such an obstacle as diminishes

its velocity to a certain degree its motion be-

comes irregular
;
but this never happens till

the velocity of the circumference is less than

the two feet per second, when the resistance

ie equable.

7. From the above observations we may
easily deduce the force of water upon breast-

wheels, &c. But, in general, all kinds of

wheels where the water cannot descend

through a given space unless the wheel moves
with it, are to be considered as overshot-

wheels ; and those which receive the impulse

or shock of the water, whether in an hori-

zontal, oblique, or perpendicular direction,

are to be considered as undershots. Hence in

a wheel in which the wate- strikes at a certain

point below the surface of the head, and after

tii at descends in the arch of a circle, press-

ing by its gravity upon the wheel, the effect

of such a wheel will be equal to that of an
undershot whose head is equal to the differ-
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! once of level between the surface of the wa-
ter in the reservoir and the point where it

:
strikes' the wheel, added to that of an over-

!

shot whose height is equal to the difference

of level between the point where it strikes

the wheel and the level of the tail-water.

In the 66th volume of the Transactions

our author considers some of the causes

which have produced disagreements and dis-

putes among mathematicians upon this sub-

ject. He observes, that soon after sir Isaac

Newton had given his definition, “ that the

quantity of motion is the measure of the

same, arising from the velocity and quantity

of matter conjointly,” it was controverted by
his contemporary philosophers. They main-

tained, that the measure of the quantity of

motion should be estimated by taking the

quantity of matter and the square of the ve-

locity conjointly. On this subject he re-

marks, that from equal impelling powers

acting for equal intervals of time, equal aug-

mentations of velocity are acquired by given

bodies when they are not resisted by a me-
dium. Thus- a body descending one second
by the force of gravity, passes through a

space of 16 feet and an inch ; but at the end
of that time it has acquired a velocity of 32 ft.

2 inc. in a second : at the'end of 2 sec. it has

acquired one that would carry it through 64
feet 4 inches in a second. If, therefore, in

consequence of this equal increase of velo-

city, we define this to be a double quantity of

motion generated in a given time in a certain

quantity of matter, we come near to sir

Isaac’s definition : but in trying experiments
upon the effects of bodies, it appears, that

when a body is put in motion, by whatever
cause, the impression it will make upon an
uniformly resisting medium, or upon uni-

formly yielding substances, will be as the

mass of matter of the moving body multi-

plied by the square of its velocity. The
question therefore properly is, whether those

terms, the quantity of motion, the momenta,
or forces of bodies in motion, are to be
esteemed equal, double, or triple, when they

have been generated by an equable impulse

acting for an equal, double, or triple time?

or that it should be measured by the effects

being equal, double, or triple, in overcoming
resistances before a body in motion can be
stopped? For, according to the meaning we
put upon these words, the momenta of equal

bodies will be as the velocities or squares of

the velocities of the moving bodies.

Though by a proper attention to the terms

employed, however, we shall find both these

doctrines to be true ; it is certain that some
of the most celebrated writers upon mecha-
nics have fallen into errors by neglecting to

attend to the meaning of the terms they make
use of. Desaguliers, for instance, after hav-

ing been at pains to show that the dispute,

which in his time had subsisted for 50 years,

was a dispute merely about words, tells us,

that both opinions may be easily reconciled

in the following case, viz. that the wheel of

an undershot water-mill is capable of doing
quadruple work when the velocity of the wa-

ter is doubled, instead of double work only

:

“ For,” says he, “ the adjutage being the

same, we find, that as the water’s velocityjs

double, there are twice the number of parti-

cles that issue out, and therefore the iadle-

board is struck by twice the matter; which
matter moving with twice the velocitv that it

B b
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had in the first case, the whole effect must b<“

quadruple, though the instantaneous stroke

ot each particle is increased only in a simple

proportion ot the velocity.” In another place
the same author tells Us, that though “ the
knowledge of the foregoing particulars is ab-
solutely necessary for setting an undershot-
wheel to work, yet the advantage to be reap-
ed from it would still be guess-work, and we
should be at a loss to find out the utmost that
it could perform, had it not been for an inge-
nious proposition of that excellent mechanic,
M. Parent, of the royal academy of sciences,
who has shewed, that an undershot-wheel can
do the most work when its velocity is equal
to the third part of that of the water ;

because
then two-thirds of the water are employed in

driving the wheel, with a force proportion-
able to the square of the velocity. By multi-
plying the surface of the adjutage or opening
by the height of the water, we shall have the
column of water that moves the wheel. The
wheel thus moved will sustain on the opposite
side only four-ninths of that weight which,
will keep it in equilibrio; but what it can
move with the velocity it has, is only one-
third ot the equilibrium.” This conclusion
is likewise adopted by Mr. Maclaurin.

Mr. Smeaton, in the year 1759, instituted

another set of experiments; the immediate
object of which was, to determine what pro-
portion or quantity of mechanical power is

expended in giving the same body different

degrees of velocity. Having constructed a
proper apparatus for the purpose, and with it

made a number of experiments, he concludes,
“ that time, properly speaking, has nothing
to do with the production of mechanical ef-

fects, otherwise than as by equally flowing it

becomes 4 common measure ;
so that, what-

ever mechanical effect is found to be pro-
duced in a given time, the uniform continu-
ance of the action of the same mechanical
power will, in a double time, produce twice
that effect. A mechanical power, therefore,
•properly speaking, is measured by the whole
of its mechanical effect produced, whether
that effect be produced in a greater or less
time: thus, having treasured up 1000 tuns of
water, which I can let out upon the overshot-
wheel of a mill, and descending through a
perpendicular of 20 feet

;
this power,' ap-

plied in a proper manner, will grind a certain-

quantity of corn in an hour: but, supposing
Ihe mill to be capable of receiving a greater
impulse with as great advantage as a less

;

then, if the corn is let out twice as fast, -the

same quantity of corn will be ground in half
an hour, the whole of the water being like-
wise expended in that time. What time has
therefore to do in the case is this: Let the
rate of doing the business, or producing the
effect, be what it will ; if this rate is uniform,
when l have found by experiment what is

done in a given time, then, proceeding at the
same rate, twice the effect will be produced in
twice the time; 011 supposition that I have a
supply of mechanic power to go on with.
Thus, 1000 tuns of water descending through
20 feet perpendicular, being, as has been
shewn, a given mechanic power, let it be ex-
pended at what rate it will

; if, w hen this is

expended, we arc to wait another hour till an
equal quantity can be procured, then we can
only expend 12 such quantities in 24 hours.
But if, while the thousand tuns of water are
expending in one hour, the same quantity is
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renewed, we can then expend 24 such In the
24 hours, or go on without intermission. The
product or effect will then be in proportion
to time, which is the common measure ; but
the quantity of mechanic power arising from
the flow of the two rivers, compared by tak-
ing an equal portion of time, is double in the
one to the other

; though each has a mill
that, when going, will grind an equal quan-
tity of corn in an hour.”
The following is a description of a corn-

mill of the most common sort. See Plate,
Mills.

AB (fig. 1) is the water-wheel, which is ge-
nerally from 18 to 24 feet in diameter,
reckoned from the outermost edge of any
float-board at A, to that of the opposite one
at B. The water striking on the floats of this

wheel drives it round, and gives motion to
the mill. The wheel is fixed upon a very
strong axis or shaft, C, one end of which rests

on D, and the other on E, within the mill-

house.

On this shaft, or axis, and within the mill-

house, is a wheel F, about eight or nine feet in

diameter, having cogs all round, which work
in the upright staves, or rounds, of a trundle
G. This trundle is fixed upon a strong iron
axis, called the spindle, the lower end of
which turns in a brass foot fixed at H, in a
horizontal beam H, called the bridge-tree

;

and the upper end of the spindle turns in a
wooden bush fixed into the nether mill-stone,

which lies upon beams in the floor I. The
top of the spindle above the bush is square,
and goes into a square hole in a strong iron

cross, abed (fig. 2), called the rynd ; under
which, and close to the bush, is a round piece
of thick leather upon the spindle, which it

turns round at the same time as it does the
rynd.

TJre rynd is let into grooves in the under
surface of the running mill-stone K, and so

turns it round in the same time that the trun-

dle G is turned round by the cog-wheel F.

This mill-stone has a large hole quite through
its middle, called the eye of the stone, through
which the middle part of the rynd and upper
end of the spindle may be seen ; whilst the
four ends of the rynd lie below the stone in

their grooves.

One end of the bridge-tree, which supports
the spindle, rests upon the wall, whilst the
other is let into a beam, called the brayer,

LM.
The brayer rests in a mortice at L ; and

the other end M hangs by a strong iron rod
x4, which goes through the fioor I, and has a

screw-nut on its top at O ; by the turning of

which nut, the end M of the brayer is raised

or depressed at pleasure; and consequently

the bridge-tree and the upper mill-stone. By
this means the upper mill-stone may be set as

close to the under one, or raised as high from
it, as the miller pleases.

The nearer the mill-stones are to each

ether, the finer the corn is ground
;
and the

more remote from one another, the coarser.

The upper mill-stone is inclosed in a round
box, which does not touch it any where, and

is about an inch distant from its edge all

round. On the top of this box stands a

frame for holding the hopper P, to which is

hung the shoe Q, by two lines fastened to the

hinder part of it, fixed upon hooks in the hop-

per, and by one end of the string 11 fastened
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to the fore part of it
; the other end being

twisted round the pin S. As the pin is turned
one way, the string draws up the shoe closer

to the hopper, and so lessens the aperture be-

tween them ; and as the pin is turned the

other way, it lets down the shoe, and en-

larges the aperture.

If the shoe is drawn up quite to the hop-
per, no corn can fall from the hopper into the

mill : if it is let down a little, some will fall

;

and the quantity will be more or less, accord-

ing as the shoe is more or less let down
;

for

the hopper is open at bottom, and there is a

hole in the bottom of the shoe, not directly

under the bottom of the hopper, but nearer to

the lowest end of the shoe, over the middle
eye of the mill-stone.

There is a square hole in the top of the

spindle, in which is put the feeder F (fig. 2)

;

tins feeder, as the spindle turns round, jogs

the shoe three times in each revolution, and
so causes the corn to run constantly down
from the hopper through the shoe into the

eye of the mill-stone, where it falls upon the

top of the rynd, and is, by the motion of the

rynd, and the leather under it, thrown below
the upper stone, and ground between it and
the lower one. The violent motion of the

stone creates a centrifugal force in the corn
going round with it, by which means it gets

farther and farther from the centre, as in a

spiral, in every revolution, until it is quite

throw'n out ;
and being then ground, it falls

through a spout, called the mill-eye, into a
trough placed to receive it.

When the mill is fed too fast the corn bears

up the stone, and is ground too coarse ; and,

besides, it clogs the mill, so as to make it go
too slow. When the mill is too slowly fed, it

goes too fast
;
and the stones, by their attri-

tion, are apt to strike fire. Both these in-

conveniences are avoided by turning the pin

S backward or forward, which draws up or

lets down the shoe
;
and thus regulates the

feeding, as the miller sees convenient.

The heavier the running mill-stone is, and
the greater the quantity of water that falls

upon the w'heel, the faster will the mill bear
to be fed, and consequently it will grind the

more: and, on the contrary, the lighter the

stone, and the less the quantity of water, so

much the slower must the feeding be. But
when the stone is considerably worn, and be-

come light, the mill must be fed slowly at

any rate
;
otherwise the stone will be too

much borne up by the corn under it, which
will make the meal coarse.

The quantity of power sufficient to turn a

heavy mill-stone, is but very little more than
what is necessary to turn a light one ; for as

it is supported upon the spindle by the bridge-

tree, and the end of the spindle that turns in

the brass foot therein being but small, the

difference arising from the weight is but very
inconsiderable in its action against the power
or force of the water ; and, besides, a heavy
stone has the same advantage as a heavy fly,

namely, that it regulates the motion much
better than a light one.

The centrifugal force carrying the corn to-

wards the circumference, it is natural it should
be crushed, when it comes to a p’ace where
the interval between the two mill-stones is

less than its thickness
;
yet the upper mill-

stone being supported on a point which it can
never quit, it does not so clearly appear why

it should produce a greater effect when if i* i

heavy than when it is light ; since, if ii were
equally distant from the nether mill-stone, it

could only be capable of a limited impres-

sion. But as experience proves that this i»

really the case, it is necessary to discover the

cause. The spindle of the mill-stone being

supported by a horizontal piece of timber,

about nine or ten feet long, resting only on
both its ends, by the elasticity of this piece,,

the upper mill-stone is allowed a vertical mo-
tion, playing up and down ; by which move-
ment, the heavier the stones are, the more
forcibly is the corn wedged in between them..

In order to cut and grind the corn, both
the upper and under mill-stones have chan-
nels or furrow’s cut into them, proceeding ob-
liquely from the centre to the circumference.

And these furrows are cut perpendicularly on
one side, and obliquely on the other, which
gives each furrow a sharp edge

;
and in the

two stones they come against one another,,

like the edges of a pair of scissars
; and so'

cut the corn, to make it grind the easier,,

when it falls upon the places between the
furrows. These are cut the same way in both-

stones, when they lie upon their backs, which
makes them run crossways to each other
wlren the upper stone is inverted, by turning
its furrowed surface towards that of the lower

;

for if the furrows of both stones lay the same'
way, a great deal of the corn would be driven,

onward in the lower furrows, and so come-
out from between the stones, without being,

either cut or bruised.

The grinding surface of the under stone is*

a little convex from the edge to the centre,,

and that of the upper stone a little concave
so that they are farthest from one another in*

the middle, and approach gradually nearer
towards the edges. By this means the coni,
at its first entrance between the stones, is-

only bruised ; but as it goes farther on to-

wards the circumference or edge, it is cut
smaller and smaller

;
and, at last, finely;,

ground, just before it comes out from betwee a;

them.
When the furrows become blunt and shal-

low by wearing, the running-stone must be
taken up, and both stones new drest with a.

chisel and hammer ; and every time the-

stone is taken up there must be some tallows

put round the spindle upon the bush, which;
will soon be melted by the heat the spindle-:

acquires from its turning and rubbing against,

the bush, and so will get in betwixt them ?
otherwise the bush would take fire m a very

I

little time. w
The bush must embrace the spindle quite*

dose, to prevent any shake in the motion,,
which would make some parts of the stones
grate and fire against each other

; whilst the-

other parts of them would be too far asunder,,
and by that means spoil the meal.
Whenever the spindle wears the bush, sol

as to begin to shake in it, the stone must be
taken up, and a chisel driven into several

parts of the bush
;
and when it is taken outr

wooden wedges must be forced into the holes

by which means the bush will be made to em-
brace the spindle again, dose all round. In.

doing this, great care must be taken to drive

equal wedges into the bush on opposite sides

of the spindle ; otherwise it will be thrown,
out of the perpendicular, and so hinder the.

I

upper stone from being set parallel to the4

under one, which is absolutely necessary for



making good work. When any accident of
this kind happens, the perpendicular position
of the spindle must be restored, by adjusting
the bridge-tree with proper wedges put be-
tween it and the brayer.

It often happens that the rynd is a little

wrenched in laying down the upper stone
upon it, or is made to -sink a little lower on
one side ot the spindle than on the other

;

and this will cause one edge of the upper stone
I to drag all round upon the other, while the
opposite edge will not touch. But this is

|

easily set to rights, by raising the stone a

j

little with the lever, and putting bits of pa-
i per, cards, or thin chips, between the rynd
land the stone;.

A less quantity of water will turn an over-

j

shot-mill (where the wheel has buckets in-

stead of float-boards) than a breast-mill, where

J

the fall of water seldom exceeds half tire

height of the wheel; so that where there is

but a small quantity of water, and a fall great

I
enough for the wheel to lie under it) the
bucket, or overshot, wheel, is always used

:

but where there is a large body of water with
a little fall, the breast, or lloat-board, wheel
must be used. Where the water runs only
upon a small declivity, it can act hut slowly
upon the under part of the wheel ; in which
case the motion of the wheel will be slow

:

and therefore the floats ought to he very
long, though not high, that a large body of
water may act upon them

; so that what is

wanting in velocity may be made up in

power
;
and then the cog-wheel may have a

greater number of cogs, in proportion to the
rounds in the trundle, in order to give the
mili-stone a sufficient degree of velocity.

It was the opinion of Smeaton, that the
powers necessary to produce the same effect

on an undershot-wheel, a breast-wheel, and
an overshot-wheel, must be to each other as

the numbers 2.4, 1.75, and 1.

Practical rules for the construction of
mills.— 1 . Measure the perpendicular height
of the fall of water, in feet, above that part
of the wheel on which the water begins to

act, and call that the height of the fall.

2. Multiply this constant number 64.2882
by the height of the fall in feet, and the square
root of the product will be the velocity of
the water at the bottom of the fall, or the
number of feet that the water there moves
per second.

3. Divide the velocity of the water by
three, and the quotient will be the velocity of
the floatrboards of the wheel, or the number
of feet they must each go through in a se-

cond, when the water acts upon them so as

to have the greatest power to turn the mill.

4. Divide the circumference of the wheel
in feet by the velocity of its floats in feet per
second, and the quotient will he the number
of seconds in which the wheel turns round.

5. By this last number of seconds'divide

60, and the quotient will he the number of

turns of the wheel in a minute.

6. Divide 120 (the number of revolutions

a mill stone four feet and a half diameter
ought to have in a minute) by the number of

turns of the wheel in a minute, and the quo-
tient will be the number of turns the mill-

stone ought to have for one turn of the
wheel.

7. Then, as the number of turns of the

wheel in a minute, is to the number of turns

ef the mill-stone in a minute, so must the

!
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number of staves in the trundle, be to the
number of cogs in the wheel, in the nearest
whole numbers that can be found.

10.5

By these lules the following table is calcu-
lated to a water-wheel 18 feet diameter,
which may he a good size in general.

THE MILL-WRIGHT’S TABLE.

Height
of the

fall of

water.

Velocity of
the fall of

water per
Second.

Velocity of

the wheel
per se-

cond.

Revolutions
of the wheel
per minute.

Revolutions

of the mill-

stone for

one of the

wheels.

Cogs in the
wheel, and
staves in

the trundle.

Revolutions of
the mill-stone

per minute, by
these staves

and cogs.

Feet.
Feet.

100

parts

of

a

foot.

Feet.

100

parts

of

a

foot.

Revolu-
tions.

j

100

parts

of

a

rev.

j
Revolu-

tions.

100

parts

of

a

rev.

i

Cogs. Staves.
Revolu-

tions.

100

parts

of

a

rev.

1 8 . 02 2 . 67 2 . 83 42 . 40 254 6 119 . 84
2 11 . 34 3 . 78 4 . 00 30 . 00 210 7 1 20 . 00
3 13 . 89 4 . 63 4 . 91 24 . 44 196 8 120 . 28
4 16 . 04 5 . 35 5 . 67 21 . 16 190 9 119 . 74
5 17 . 93 5 . 98 6 . 34 18 . 92 170 9 119 . 68
6 19 . 64 6 . 55 6 . 94 17 . 28 156 9 120 . 20
7 21 . 21 7 . 07 7 . 50 16 . 00 144 9 120 . od
8 22 . 68 7 . 56 8 . 02 14 . 96 134 9 119 . 34
9 24 . 05 8 . 02 8 . 51 14 . 10 140 10 119 . 14
10 25 . 35 8 . 45 8 . 97 13 . 38 134 10 120 . IS
11 26 . 59 8 . 86 9 . 40 12 . 76 128 10 120 . 32
12 27 . 77 9 . 26 9 . 82 12 . 22 122 10 119 . 8d
13 28 . 91 9 . 64 10 . 22 11 . 74 118 10 120 . 36
14 30 . 00 10 . 00 10 . 60 1 1 . 32 112 10 118 . 72
15 31 . 05 10 . 35 10 . 99 10 . 98 110 10 120 . 96
16 32 . 07 10 . 09 11 . 34 10 . 58 106 10 1 20 . 20
17 33 . 06 11 . 02 11 . 70 10 . 26 102 10 119 . 34
18 34 . 02 11 . 34 12 . 02 9 . 98 100 10 120 . 20
19 34 . 95 11 . 65 12 . 37 9 . 70 98 10 121 . 22
20 35 . 86 11 . 95 12 . 68 9 . 46 94 10 119 . 18

1 2 S 4 5
! 6 7

To construct a mill by this table, find the

height of the fall of water in the first column,
and against that height, in the sixth column,
you have the number of cogs in the wheel,

and staves in the trundle, for causing the

mill-stone, four feet six inches diameter, to

make about 120 revolutions in a minute, as

near as possible,when the wheel goes with one-

third part of the velocity of the water. And
it appears by the 7th column, that the number
of cogs in the wheel, and staves in the trun-

dle, are so near the truth for the required

purpose, that the least number of revolutions

of the mill-stone in a minute is 118, and the

greatest number never exceeds 121 ; which
is according to the speed of some of the best

mills.

One of the most usual communications of

motion in machinery, is by means of toothed

wheels acting on each other. ,
It is of the

greatest consequence to have the teeth so

formed, that the pressure by which one of

them urges the other round its axis is con-

stantly the same. This is by no means the

case when the common construction of a

spur-wheel, acting in the cylindrical staves of

a lantern, or trundle, is used. "The ends of

teeth should never be formed of parts of cir-

cles, but of a particular curve, called the epi-

cycloid, which is formed by moving the cir-

cle, called the generating circle, round the

circumference of another circle, while it

turns also round its own centre
;
then any

point will describe an epicycloid.

Emerson observes, that the teeth of wheels

ought not to act upon each other before they

arrive at the line which joins their centres
;

and though the inner or under sides of the

teeth may he of any form, yet it is better to

make both sides alike, which will serve to

Bb 3

make the wheel turn backwards. The more
teeth that work together the better

; at least
one tooth should always begin before the
other has done working. The teeth ought to
be so disposed as not to trouble or hinder one
another before they begin to work.

If the cogs of a wheel and rounds of a trun-
dle could be put in as exactly as the teeth are
cut in the wheels and pinions of a clock, then
the trundle might divide the wheel exactly,
that is to say, the trundle might make a given
number of revolutions for one of the wheel,
without a fraction. But as any exact num-
ber is not necessary in mill-work, and the
cogs and rounds cannot be set in so truly as
to make all the intervals between them equal,
a skilful mill-wright will always give the wheel
what ke calls a hunting-cog

; that is, one
more than what will answer to an exact divi-
sion of the wheel by the trundle. And then
as every cog comes to the trundle, it will take
the next staff, or round, behind the one winch
it took in the former revolution

; and by that
means will wear all the parts of the cogs and
rounds which work upon one another equally,
and to equal distances from one another, in a
little time. See Flour mill.

Mills, Bark, like most other mills, are
worked sometimes by means of horses, at
others by water, and at others by wind. One
of the best mills we have seen described for
these purposes is that invented by Mr. JBag-
nall, of Worsley, in Lancashire : this ma-
chine will serve not only to chop hark, to
grind, to riddle, and pound it, but to beam,
or work green hides and skins out of the mas-
tering, or drench, and make them ready for
the ouse, or bark-liquor; to beam sheepskins
and other skins for the skinner's use; and to
scour and take off the bloom from tanned
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leather, when in the currying state. The
wature and connection of the different parts o(

this contrivance mav be understood from the

figures and following description:

Fig. 3 is a horizontal plan of the mill. Fig.

4, a longitudinal section of it. Fig. b, a trans-

verse section of it.

A, the water-wheel, by which the whole

machinery is worked.
B, the shafts.

C', the pit-wheel, which is fixed on the wa-

ter-wi'Cel shaft B, and turns the upright shaft

E, by the wheel F, and works the cutters and
hammer by tapets.

D, the spur and bevil-wheel at the top of

the upright shafts.

E, the upright shaft.

F, the crown-wheel, which works in the

pit-wheel C.
G, the spur-nut to turn the stones I.

P, the beam, with knives or cutters fixed

gX the end to chop or cut the bark; which
bark is to be put upon the cutters or grating

i, on which the beam is to fall.

Q, the tryal that receives the bark from the

cutters i, and conveys it into the hopper H,
by which it descends through the shoe J to the

stones 1, where it is ground.

K, the spout, which receives the bark from
the stones, and conveys it into the tryal L

;

which tryal is wired to sift or dress the bark,

as it descends from the stones I.

M, the trough to receive the bark that

passes through the tryal L.

R, the hammer, to crush or bruise the

bark that falls into the dish S, which said dish

is on the incline, so that the hammer keeps
forcing it out of the lower side of the said

dish when bruised.

k, a trough to receive the dust and moss
that passes through the tryal Q.

T, the bevil-wheel, that works in the wheel

D, which works the beam-knife by a crank

V, at the end of the shaft u.

W, the penetrating rod, which leads from

the crank V to the start x.

x, the start, which has several holes in it to

lengthen or shorten the stroke of the beam-
knife.

y, the shaft, to which the slide rods A, h, are

fixed by the starts n, n.

h, the slide-rod, oh which the knife f is

fixed; which knife is to work the hides, See.

On the knife are two springs a, a, to let it

have a little play as it makes its stroke back-

wards and forwards, so that it may not scratch

or damage the hides, &c.

z, is a catch in a slide-rod A,which catches on

the arch-head e ; and the said arch-head con-

veys the knife back without touching the hide,

and then falls back to receive the catch again.

/, the roller to take up the slide-rod A,

while the hides are shifting on the beam A,

by pulling at the handle m.

b, the beam to work the hides, & c. on.

Each beam has four wheels p,p, working in a

trough-road gy g, and removed by the levers

c, c. When the knife has worked the hide,

&c. sufficiently in one part, the beam- is then

shifted by the lever c as far as is wanted.

d, a press, at the upper end of the beam, to

hold the hide fast on the beam while work-

ing.

e an arch-head, on which the slide-rod A

catches.

/, the knife fixed on the slide-rod A, to

work the hides, &c.
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i, cutters, or grating, to receive the bark

for chopping.

The beam P, with knives or cutters, may
either be worked by tapers, as described, or

by the bevil-wheel I ,
with a crank, as V, to

cut the same as shears.

The knife/ is fixed at the bottom of the

start, which is fixed on the slide-rod A ;
the

bottom of the start is split open to admit the

knife, the width of one foot ; the/n fie should

have a gudgeon at each end, to fix in the

open part of the start ; and the two springs a,

a, prevent the knife from giving too much
way when working ;

the knife should be one

foot long, and four or five inches broad.

The arch-head e will, shift nearer to, or fur-

ther from, the beam A ;
and will be fixed so

as to carry the knife back as far as is wanted,

or it may be taken away till wanted.

The roller / is taken up by pulling at the

handle m, which takes up "the slide-rod so

high as to give head-room under the beam-

knife. Tim handle may be hung upon a

hook for that purpose. The slide-rod will

keep running upon the roller all the time the

hide is shifting; and when the hide is fixed

the knife is put on the beam again by letting

it down by the handle m. There may be tw o

or more knives at work on one beam at the

same time, by having different slide-rods.

There should be two beams, so that the work-

men could be shifting one hide, &c. while the

other was working. The beam must be flat,

and a little on the incline. As to the breadth

it does not matter; the broader it is the less

shifting of the hides will be wanted, as the le-

ver c will shift them as far as the width of the

hide, if required. Mr. Bagnall has formed a

kind of press d, to let down, by a lever, to

hold the hide fast on each side of the knife, if

required, so that it will suffer the knife to

make its back stroke without pulling the hide

up as it comes back. The slide-rod may be

weighted, to cause tire knife to lay stress on

the hide, &c. according to the kind and con-

dition of the goods to be worked.

FI ides and skins for the skinner’s use are

worked in the same way as for the tanners.

Scouring of tanned leather for the currier’s

use will be done on the beam, the same as

working green hides. It is only taking the

knife away, and fixing a stone in the same

manner as the knife by the said joint, and to

have a brush fixed to go either before or after

the stone. The leather will be better secured

this way than by hand, and much sooner.

The whole machinery may be worked by

water, wind, steam, or any other power.

And that part of the machinery which relates

to the beaming part of tire hides may be fixed

to any horse bark-mill, or may be worked by
a horse, or other power, separately. See

Gregory’s valuable work on Mechanics, to

which we have been indebted for this part of

the present article and some others, particu-

larly the table of specific gravities in vol. 1.

The following is a description of Mr. Ter-

ry’s improved mill for grinding hard sub-

stances : Fig. 6, A, is the hopper ; B, a spi-

ral wire, in the form of a reversed cone, to

regulate the delivery of the articles to be

ground
;
C, an inclined iron plate, hung upon

a pin on its higher end : the lower end rests

on the grooved axis D, and agitates the wire

B ; D is the grinding cylinder, which acts

against the channeled iron plate E ; F, a

screw on the side of the mill, by means of

which the iron plate E is brought nearer to,

or removed farther from, the axis D, accord-

ing as the article is wanted finer or coarser

;

G, the handle by which motion is given to the

axis
;
H, the tube whence the articles, when

ground, are received.

Mill far grinding colours . A machine

of this kind was invented a few years ago by

Mr. Rawlinson, for which he was presented

with the gold medal by the society lor the

encouragement of arts, manufactures, & c.-

the description of which is as follows:

A, fig. 7, is the roller, or cylinder, made
of marble ; B is the concave mu Her, covering

one-third of the roller of the same marble
,

\

and is fixed in a wooden frame b, which is

hung to the frame E, at ii. C is a piece of

iron about an inch broad, to keep the muller

steady, and is fixed to the frame with a joint

at/.
"

'I'lie small Gliding screw, with the fly-

out that passes through the centre of the iron

plate ate, is for the purpose of laying more-

pressure on the muller, it required, and to-

keep it more steady. L) is a taker-off, mads
of a clock-spring, about half an inch broad,

and fixed to a similar frame-saw, in an iron

frame K, in an inclined position to the roller,

and turning on pivots at dd. G is a slide-

board, to draw out occasionally, to clean, and
to sustain the plate H, to catch the colour

on as it falls from the taker-off. F is a drawer,
for the purpose of containing curriers’ shav-
ings, which are the best things for cleaning

paint-mills.

We shall now add an account of an im-
proved mill for grinding indigo, or other dry
colouis. Lyfig. 8, represents a mortar made
of hard marble, or hard stone; M, a muller,

nearly in the form of a pear, in the upper
part of which an iron axis is firmly fixed

;

which axis, at the parts NN, turns in grooves
or slits, cut in two pieces of oak, projecting

horizontally from a wall ;
and when the axis

is at work, it is secured in the grooves by iron,

pins, 00. P, the handle, which forms part

of the axis, and by which the grinder is

worked. Q, the wall, in which the oak
pieces, NN, are fixed. 11, a weight, which
may occasionally be added, if more power
is wanted. Fig. 9 shews the muller, with its

axis, separate from the other machinery
;

its

bottom should be made to fit the mortar. S,

is a groove cut through the stone. The in-

digo, &c. to be ground, is thrown above the.

muller into the mortar ;
on turning the han-

dle the lumps fail into the groove cut through
the muller, and are thence drawn under its ac-

tion, and driven to the outer edge within the
mortar, from whence the coarser particles!

again fall into the groove of the muller, and
are again ground under it. A wooden cover,
in (wo halves, with a hole for the axis, is

usually placed upon the mortar, during the

operation, to prevent loss of colour, or bad
elfect to the operator.

Mill, Foot, is a mill for grinding corn or
any other substance, moved by the pressure

of the feet of men or animals. In some foot- ,

mills a horse or an ox is fixed to a stall upon a
floor above a vertical wheel ;

and a hole is

made in the floor in the place where the hind
feet of the animal should stand ; thus ad- i

milting those feet to press upon the rim of a
wheel, and cause the wheel to turn upon its

axle, and give motion to the whole mill. But
in this kind of machine tire animal will be
obliged very unnaturally to move his hind
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feet while his fore feet wilt be at rest ; and
further, the motive force being applied near
the vertex of the wheel will act but with little

advantage ; and the w ork done will be com-
paratively trilling.

Hand- Mill, or horse-mill, is that worked
bv the hand, or by horses, tkc. There is a

long beam or lever for moving it, so attached
that it may receive many men or horses, to

drive several mills at once. There is the
cog-wheel, placed horizontally, with pins

fixed, not on its plane, but on the outside, at

the circumference of the joints. There are

also the trundle- head, the support, the iron

axis, and the drum where the mill-stones

are inclosed.

MILLENARIANS, or Chiliasts, a

name given to those who, in the primitive

age i, believed that the saints will one day
reign on earth with Jesus Christ a thousand
years.

MILLEPES. See Oniscus.

MILLEPORA. See Madjif.pors, Zoo-
phjtes, and Piate Nat. liist. figs. 266, 267.

MILLER. IA, a genus of the syngenesia
polygamianecessaria class of plants, the- com-
pound flower of which is radiated ; there is

scarcely any visible receptacle of the seeds,

which are single after each particular flower,

and have no pappus, or down. There are

three species.

MILLET. See Millium, and Pa Ni-
ce m.

Millet-grass. See Milium.

MILLING. See Fulling.

MEMOSA, the sensitive plant, a genus of

the polygamia order, in themonoecia class of

plants, and in the natural method ranking

under the 33d order, lomentaceas. The her-

maphrodite calyx is quinquedentate
; the co-

rolla quinquefid
;
there are five or more sta-

mina, one pistil, and a legumen ; the male
calyx is quinquedentate ; the corolla quin-

quelid, with live, ten, or more staynina.

The name mimosa signifies ".mimic ;”and
is given to this genus on account of the sen-

sibility of the leaves, which, by their motion,

mimic or imitate the motion of animals. This
genus comprises 85 different species, ail na-

tives of warm climates. Of the sorts culti-

vated here in our stoves, &c. some are of the

shrub and tree kind, and two or thre e are

herbaceous perennials and annuals. The
sensitive kinds are exceedingly curious plants

in the very singular circumstance of then-

leaves receding rapidly from the touch, and
running tip close together

;
and in some sorts

the footstalks and all are affected, so as in-

stantly to fall downward as if fastened by
hinges, which last are called humble sensi-

tives. They have all winged leaves, each

wing consisting of many small pinnas. The
following are the most remarkable

:

1.

The sensitiva, or common sensitive hum-
ble plant, rises with an under-shrubby prickly

stem, branching six or eight feet high, armed
with crooked spines ; conjugated, pinnated

leaves, with bijugated partial lobes or wings,

having the inner ones the least, each leaf on a

long footstalk ;
and at the sides and ends of

the branches many purple flowers in roundish

heads; succeeded by broad, flat, jointed

pods, in radiated clusters. This is somewhat
of the humble sensitive kind

; the leaves,

footstalks and all, receding from the touch,
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though net with such facility as in some of the
following sorts.

2. The pudica, or bashful humble plant,

rises with an under-shrubby, delineated,

prickly stem, branching two or three feet

round, armed with hairy spines. This is

truly of the humble sensitive kind ; for by the
least touch the leaves instantly recede, con-
tract, close, and, together with the footstalk,

quickly decline downward, as if ashamed at

the approach of the hand.

3. 'The pernambuca, or pernambuca sloth-

ful mimosa, recedes very slowly from the

touch, only contracting its pinnae a little

when smartly touched : hence the name sloth-

ful mimosa.
4. The asperata, or Panama sensitive plant,

seldom rises above three feet in height
; but

|

its slender branches extend considerably on
; the neighbouring bushes. It is armed with

crooked sharp spines, so- thickly set on the

trunk, branches, and leaves, that there is no
touching it with safety. But the plant has a
beautiful appearance

;
the flowers are yellow

i and globular, growing at the extremity of the

branches. The pods are hairy, brown, and
jointed ; each containing a small, flat, and
brown seed. The leaves are numerous,. small,
and winged : next to those of the mimosa pu-
dica they are the most irritable ; contracting

with the least touch, and remaining so for se-

veral minutes after. This species would form
a good hedge or fence round a garden.

5. The punctata, or punctated sensitive

mimosa, rises with a shrubby, upright, taper,

spotted, unarmed stem, branching erectly

five or six feet high
; bi pinnated leaves, of

four or five pair of long winged folioles, hav-
ing each about 20 pair of pinnae; and at the

axillas and termination of the branches' ob-
long spikes of yellowish decandruous flowers,

tiie inferior ones castrated
;
succeeded above

by oblong seed-pods. This sort, tho’ naturally

shrubby and perennial in its native soil, yet

in this country sometimes decays in winter.

It is only sensitive in the foliola, but quick in

the motion.
6. The viva, lively mimosa, or smallest

sensitive weed, has many creeping roots, and
spreads itself so as to cover large spots of-

ground. It rises at most to two inches, and has

winged leaves, with numerous small pinnae.

The flower is globular, of a blueish colour,

and grows in clusters from the axillae : these

are followed by little, short, hairy pods, con-

taining smooth shining seeds. This is the

most sensible of all the mimosas, the pudica

not excepted. By running a stick over the

plant, a person may write his name, and it

will remain visible for ten minutes.

7. The quadrivalvis, perennial, or quadri-

valve humble mimosa, has herbaceous, slen-

der, quadrangular, prickly stems, branching

and spreading all around, armed with recurv-

ed spines; bipinnated leaves of two or three

pair of winged lobes, having each many pin-

nae ;
and at the axillas globular heads of

purple flowers, succeeded by quadrivalvular

pods. This is of the humble sensitive kind,

both leaves and footstalks receding from the

touch.

8. The plena, annual, or double-flowered

sensitive mimosa, rises with an herbaceous,

erect, round, unarmed stem, closely branch-

ing and spreading every way, three or four

feet high ; bipinnated leaves of four or live

pair of winged lobes, of many pairs of pin-
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me
; and at the axillas and termination of the

branches, spikes of yellow pentandrous flow-

ers, the lower ones double, succeeded by
short broad pods. This annual is only sensi-

tive in the foliola, but extremely sensible of

the touch or air.

9. The cornigera, or horned Mexican mi-
mosa, commonly called great horned acacia,

has a shrubby, upright, deformed stem,
branching irregularly, armed with very large

horn-like white spines, by pairs, connected at

the base; bipinnated leaves thinly placed;

i

and flowers growing in spikes. This species

is esteemed a curiosity for the oddity of its

large spines, resembling the horns of animals,
and which are often variously wreathed,
twisted, and contorted.

10. The farnesiana, or fragrant acacia,

!

grows in woodlands and waste lands in most
!
parts of Jamaica

; rising to 25 or 30 feet, with

j

suitable thickness. Formerly the flowers of
this tree were used as an ingredient in the
thcriaca andromadii of the old dispensatories.

I

The tree is sometimes planted for a hedge or
fence round inclosures ; and the timber,

;

though small, is useful in rural economy.
11. The arborea, or wild tamarind-tree, is

common in all the woodlands, and especially
near where settlements have been made, in

Jamaica. It rises to a considerable height,
and is proportionably thick. The timber is

excellent, and serves many purposes in rural

economy : it is of the colour of cedar, pretty
hard, and takes a good polish. The leaves
are numerous

; the flowers globular and
white. The pods are about a foot in length,
of a fine scarlet colour

; when they are ripe
they open and become twisted. The seeds
then appear.

12. The latifolfa, shag-bark, or white wild
tamarind. This excellent timber-tree is very
common in Jamaica, and rises to a moderate
height and good thickness. The trunk is

rough and scaly : the leaves are numerous,
of a rhomboidal figure, and yellowish cast.

The flower-spikes are from the axilla?
; their

colour is yellow. The seed-vessels are flat,

jointed, and twisted. The seeds are of the
bigness of a vetch, white, and finely streaked
with blue.

13. The lebeck, or ebony-tree. This is a
native of the East Indies, but raised from seeds
in Jamaica and St. Vincent’s.

14. The scandens, cacoons, or mafootoo
wyth, is frequent in all the upland valleys
and woodlands on the nortlTside of Jamaica.
It climbs up the tallest tfees, and spreads it-

self in every direction by means of its cirrhi,

or claspers, so as to form a complete arbour,
and to cover the space of an English acre
from one root. This circumstance has a bad
effect on the trees or bushes so shaded

;

light, air, and rain, (so necessary for all

plants,) being shut out, the leaves drop oft)

the tree gradually rots, and the limbs fall

down by the weight of this parasite.

The roots of this plant run superficially

under the ground or herbage. The trunk is

seldom thicker than a man’s thigh
; and sends

off many branches, with numerous shining
green leaves, each of which terminates in a
tendril or clasper, that serves to fasten it to
trees or bushes. The flower-spikes are from
the axillas : they are slender, and the florets

on them small and numerous. The pod is

perhaps the largest and longest in the world ;*

being sometimes eight or niue feet in length*
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five inches broad, jointed, and containing 10

or 15 seeds. These seeds are brown, shining,

flattened, and very hard, and called cacoons.

Tliey are the same as mentioned in the Philo-

sophical Transactions, No. 222, page 298, by
sir Hans Sloane, as being thrown ashore on

the Hebrides and Orkneys.

This bean, after being long soaked in wa-

ter, is boiled and eaten by some negroes

;

but, in general, there seems to be no other

use made of it than as a sort of sn uff-box.

15. The catechu, according to Mr. Ker
(Med. Obs. and Inquir. vol. v. p. 151, &c.),

grows only to 12 feet in height, and to one

foot in diameter ;
it is covered with a thick,

rough, brown bark, and towards the top di-

vides into many close branches: the leaves

are bipinnated, or doubly winged, and are

placed alternately upon the younger branches

:

the partial pinna: are nearly two inches long,

and are commonly from 15 to 30 pair, hav-

ing full glands inserted between the pinnae:

each wing is usually furnished with about 40

pair of pinnulse, or linear lobes, beset with

short hairs : the spines are short. From this

tree, which grows plentifully on the moun-
tainous parts of lndostan, where it flowers in

June, is produced the officinal drug long

known in Europe by the name of terra japo-

mica.

16. The nilotica, or true Egyptian acacia,

rises to a greater height than the preceding.

The fruit is a long pod, resembling that of

the lupin, and contains many flatfish brown
-seeds. It is a native of Arabia and Egypt,
and flowers in July. Although the mimosa
nilotica grows in great abundance over the

vast extent of Africa, yet gum arabic is pro-

duced chiefly by those trees which are si-

tuated near the equatorial regions ; and we
svtr told that in Lower Egypt the solar heat

is never sufficientlv intense for this purpose.

The gum exudes in a liquid state from the

bark of the trunk and branches of the tree, in

a similar manner to the gum which is often

produced upon the cherry-trees, &c. in this

country
;
and by exposure to the air it soon

acquires solidity" and hardness. In Senegal

the gum begins to flow when the tree first

opens its flowers ;
and continues during tire

rainy season till the month of December,
when it is collected for the first time. An-
other collection of the gum is made in the

month of March, from incisions in the bark,

which the extreme dryness of the air at that

time is said to render necessary. Gum ara-

bic is now usually imported into England
from Barbary, in large casks or hogsheads.

The common appearance of this gum is well

known ; and the various figures which it as-

sumes seem to depend upon a variety of ac-

cidental circumstances attending its transu-

dation and concretion. Gum arabic of a pale

yellowish colour is most esteemed ; on the

contrary, those pieces which are large, rough,

of a roundish figure, and of a brownish or

reddish hue, are found to be less pure, and

are said to be produced from a different spe-

cies of mimosa ; but the Arabian and Egyp-
tian gum is commonly intermixed with pieces

of this kind, similar to that which comes
from the coast of Africa near the river Sene-

gal.

Gum arabic does not admit of solution by
spirit or oil

;
but in twice its quantity of water

it dissolves into a mucilaginous fluid, of the

Consistence of a thick syrup ; and in this

M 1 N
answers many useful pharmaceutical

Purposes, by rendering oily, resinous, and
pinguious substances, miscible with water.

The glutinous quality of gum arabic is pre-

ferred to most other gums and mucilaginous

substances, as a demulcent in coughs, hoarse-

nesses/and other catarrhal affections, in or-

der to obtund irritating acrimonious humours,
and to supply the loss of abraded mucus, it

has been very generally employed in e?ses

of ardor urime and strangury
;
but it is the

opinion of Dr. Cullen, “ that even this mu-
cilage, as an internal demulcent, can be of no
service beyond the alimentary canal.”

17.

The Senegal is a native of Guinea, and
was some time ago introduced into Jamaica.

The flowers are globular, yellow, and fra-

grant. The pods are brown, and of the size

of a goose-quill. The tree, on being wound-
ed, exudes gum arabic, though in less quan-
tity, and less transparent, than that of the

shops, which is obtained from the nilotica

above described.

There are above 40 other species charac-

terised in the Systema Vegetabilium.

M1MULUS, monkey flower, a genus of

the didynamia angiospermia class of plants,

with double stigmata, and a ringent mono-
petalous flower; the fruit is a bilocular cap-

sule, with several seeds in each cell. There
are three species.

MIMUbOPS, a genus of the octandria mo-
nogynia class of plants, the corolla of which
consists of eight petals

;
and its fruit is a

drupe. There are three species, trees of the

East Indies.

MINA, in Grecian antiquity, a money of

account, equal to a hundred drachms.

MINE, a deep pit under ground, whence
various kinds of minerals are dug out ; but
the term is more particularly applied to those

which yield metals. Where stones only are

procured, the appellation of quarries is uni-

versally bestowed upon the places from which
they are dug out, however deep they may
be.

The internal parts of the earth, as far as

they have been yet investigated, do not con-
sist of one uniform substance, but of various

strata or beds of substances, extremely dif-

ferent in their appearances, specific gravities,

and chemical qualities, from one another.

Neither are these strata similar to one an-

other, either in their nature or appearance,

in different countries
;
so that, even in the

short extent of half a mile, the strata will be
found quite different from what they are in

another place. As little are they the same
either in depth or solidity. Innumerable
cracks and fissures, by the miners called

lodes, are found in every one of them
;
but

these are so entirely different in size and
shape, it is impossible to form any inference

from their size in one place to that in another.

In these lodes or fissures the metallic ore is

met with
;
and, considering the great uncer-

tainty of the dimensions of the lodes, it is

evident that the business of mining, which
depends on that size, must in like manner be
quite uncertain and precarious.

The insides of the fissures are commonly
coated over with a hard, crystalline, earthy
substance or rind, which very often, in the

breaking of hard ore, comes off along with
it

; and is commonly called the capels or
walls of the lode.

Th* breadth of a lode is easily known by

the distance betwixt the two irrerusted side*

of the stones of ore
;
and if a lode yields

any kind of ore, it is a better sign that the

walls are regular and smooth, or at least that

one of them is so, than otherwise
; but there

are not many of these fissures which have re-

gular walls until they have been sunk down
some fathoms.

Thus the inner part of the fissure in which
the ore lies is all the way bounded by two
walls of stone, which are generally parallel

to one another, and include the breadth of

the vein or lode. Whatever angle of incli-

nation some fissures make in the solid strata

at their beginning, they generally continue to
do the same all along, borne are very uncer-
tain in their breadth, as they may be small at

their upper part and wide underneath
;
and

vice versa. Their regular breadth, as well as
their depth, is subject to great variation

;

for though a fissure may be many fathoms
wide in one particular place, yet a little far-

ther east or west it may not perhaps be one
inch wide. T his excessive variation happens
generally in very compact strata, when the
vein or fissure is squeezed, in a manner,,
through hard rocks which seem to compress
and straiten it. A true vein or fissure, how-
ever, is never entirely obliterated, but always
sitews a string of metallic ore, or of a veiny
substance

; which often serves as a leader for

the miners to follow, until it sometimes leads
them to a large and richly impregnated part.

Their length is, in a great measure, unli-

mited, though not the space best fitted for
yielding metal. The richest state for copper i

is from 40 to 80 fathoms deep ; for tin, from
20 to 60; and though a- great quality of
either may be raised at 80 *or 100 fathoms,
yet “ the quantity is often too much decayed
and dry for metal.”
The fissures or veins of the Cornish mines

extend from E. to W.
; or, more properlv,

one end of the fissure points W. and by S., or
W . and by N., while the other trends E. and
by S. or E. and by N. Thus they fre-

quently pass through a considerable tract of
country with very few variations in their di-

rections, unless they are interrupted by some
intervening cause. "But, besides this east and
west direction, we are to consider what the
miners call the underlying, or hade, of the
vein or lode, viz. the deflection or deviation
of the fissure from its perpendicular line, as it

is followed in depth like the slope of the roof
of a house, or the descent of the steep side of
a hill. 'I’h is slope is generally to the north or
south

; but varies much in different veins, or
sometimes even in the same vein: for it will

frequently slope or underlie a small space in
different ways, as it may appear to be forced
by hard strata on either side. Some of the
fissures do not vary much from a perpendi-
cular, while some deviate more than a fa-

thom
; that is, for every fathom they descend

in perpendicular height, they deviate like-

wise as much to the south or north. Others
differ so much from the perpendicular that
they assume a position almost horizontal

;

whence they are also called horizontal or flat

lodes, and sometimes lode-plots. Another
kind of these has an irregular position with
regard to the rest, widening horizontally
for a little way, and then descending perpen-
dicularly almost like stairs, with only a small
string or leader to follow after ; and thus they
alternately vary, and yield ore in several fiat
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or horizontal fissures'. This, by the Cornish

tinners, is called a door or squat
;
which,

properly speaking, is a hole or chasm im-

pregnated with metal, making no continued

line of direction or regular wails. Neither

does a floor of ore descend to any consider-

able depth ; for underneath it there appears

no sign of a vein or fissure, either leading di-

rectly down,' or any ether way. This kind

©f vein is very rare in Britain. The fissures

most common in Britain are the perpendicu-

lar and inclined, whether their direction is

north or south, east or west.

The perpendicular and horizontal fissures

probably remain little altered from their first

position, when they were formed at the indu-

ration of the strata immediately after the wa-

ters left the land. The perpendicular fissures

are found more commonly situated in level

ground, at a distance from hills, and from the

sea-shore ; but with regard to the latter, we
find that the upper and under masses of strata

differ in their solidity and other properties.

Hence it is very plain that inclined fis-

sures owe their dellection or underlie to some
secondary cause, violence, or subsidence of

the earth
;
for though perpendicular fissures

are seldom to be seen, yet such as are in-

clined at very considerable depths become
more and more perpendicular, as the more
central strata, from the vast superincumbent

weight, do not seem so likely to be driven

out of their position as those which lie nearer

the surface.”

The fissures- are often met with fractured

as well as inclined
;
the reason of which has

probably been a subsidence of the earth from

some extraordinary cause. Though the me-
tallic veins generally run from east to west,

they are frequently intersected by veins or

lodes of other matters, which run from north

to south. Some of these cross veins contain

lead oi antimony, but never tin or copper.

Sometimes one of these unmetallic veins in-

tersects the true one at right angles ; some-

times obi quely ; and sometimes the mixture

of both is so intimate, that the most expert

miners are at a loss to discover the separated

part of a true vein. When this last is inter-

cepted at right angles, it is moved, either

north or south, a very little way, perhaps not

more than one fathom ;
in which case the

miners having worked to a small distance in

one of these directions, if they find themselves

disappointed, turn to the other hand, and sel-

dom fail of meeting with what they expected.

Sometimes they are directed in their search

by the pointing of a rib or string of the true

vein; but when the interruption happens in

an oblique direction, the difficulty of finding

the vein again is much greater.

When two metallic veins in the neighbour-

hood of each other run in an oblique direc-

tion, and of consequence meet together, they

eommmonly produce a body of ore at the

place where they intersect
;
and if both are

rich, the quantity will ire considerable ;
but

if one is poor and the otheV rich, then both

are either enriched or impoverished by the

meeting. After some time they separate

again, and each will continue its former di-

rection near to the other
;
but sometimes,

though rarely, they continue united.

It is a sign of a poor vein when it separates

©r diverges into strings
;
but, on the con-

trary, when several of them are found rurtning

into one, it is accounted a promising sign.

Sometimes there are branches without the

walls of the vein in the adjacent strata, which
often come either obliquely or transversely

into it. If these branches are impregnated

with ore, or if they underlie faster than the

true vein (that is, if they dip deeper into the

ground), then they are said to overtake or

come into the lode, and to enrich it
;
or if

they do not, then they are said to go off from

it, and to impoverish it. But neither these,

nor any other, marks, either of the richness

or poverty of a mine, are entirely to be de-

pended upon : for many mines, which have a

very bad appearance at first, do nevertheless

turn out extremely well afterwards ; while

others, which in the beginning seemed very-

rich, turn gradually worse and worse : but,

in general, where a vein has had a bad ap-

pearance at first, it will be imprudent to be
at much ex pence with it.

Veins of metal, as has been already ob-

served, are frequently so compressed betwixt

hard strata that they are not an inch wide

;

nevertheless, if they have a string of good
ore, it will generally be worth while to pur-

sue them; and they frequently turn out well

at last, after they have come into softer

ground. In like manner, it is an encourage-

ment to go on if the branches or leaders of ore

enlarge either in width or depth as they are

worked
;
but it is a bad sign it they continue

horizontal without inclining downwards

;

though it is not proper always to discontinue

the working of a vein which has an unfavour-

able aspect at first. Veins of tin are worth
working when only three inches wide, pro-

vided the ore is good ;
and copper ores when

six inches wide will pay very well for the

working. Some of the great mines, how-
ever, have very large veins, with a number
of other small ones very near each other.

There are also veins crossing one another

sometimes met with, which are called contras,

vulgarly caunters. Sometimes two veins run
down into the ground in such a manner that

they meet in the direction of their depth ; in

which case the same observations apply to

them as are applicable to those that meet
in an horizontal direction. Sometimes a vein

will suddenly disappear without giving any
warning, by becoming narrower, or of worse

quality ; which by the miners is called a start

or leap, and is very common in the mines of

Cornwall. In one day’s time they may thus

be disappointed in the working a rich vein of

tin, and have no further sign of any thing to

work upon: at the fractured extremity of

their vein they perceive a body \of clay or

other matter ;
and the method of recovering

their vein is to drive on their work in the di-

rection of the former part, so that their new
work shall make the same angle with the clay

that the other part of the vein does. Some-
times they sink a shaft down from the sur-

face ; but it is generally a matter of difficulty

to recover a vein when thus lost.

The method of discovering mines is a

matter of so much difficulty, that it seems

surprising how those who were totally unac-

quainted with the nature of metals first came
to think of digging them out of the earth.

In modern times we know that mines have

been frequently discovered by accident
;
as

in sea-cliffs, among broken craggy rocks, by
the washing of the tides or floods ; also by
irruptions and torrents of water issuing out of
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hills and mountains, and sometimes by the

wearing of high roads.

Mines, however, are now most commonly

discovered by investigating the nature of

such veins, ores, and stones, as may seem

most likely to turn to account : but there is a

particular sagacity, or habit of judging irom

particular signs, which can be acquired only

by long practice. Mines, especially those of

copper, may also be discovered by the harsh

and disagreeable taste of the waters which

issue from them
;
though it is probable that

this only happens when the ore iies above the

level of the water which breaks out ;
for it

does not seem likely that the taste of the ore

could ascend, unless we were to suppose a

pond or lake of water standing above it. 1 lie

presence of copper in any water is easily dis-

covered by immerging in it a bit ot polished

iron, which will thus instantly be turned of a

copper colour, from the precipitation ol the

metal upon it. A candle, or a piece of tallow,

put into water of this kind, will in a short

time be tinged of a green colour.

After the mine is found, the next thing to

be considered is, whether it may be dug to

advantage. In order to determine this, we
are duly to weigh the nature ot the place,

and its situation, as to wood, water, carriage,

healthiness, and the like ; and compare the

result with the richness of the ore, the charge

of digging, stamping, washing, and smelting.

The form and situation of the spot should

be particularly well considered. A mine

must either happen, 1. in a mountain; 2.-

in a hill; 3. in a valley ;
or, 4. in a fiat. Bub

mountains and hills are dug with much
greater ease and convenience, chiefly because-

the drains and burrows, that is, tire adits or

avenues, may be here readily cut, both to

drain the water, and to form gangways for

bringing out the lead; Ac. In all the four

cases, we are to look out for the veins which

the rains or other accidental circumstances

may have laid bare
;
and it such a vein is

found, it may often be proper to open the

mine at that place, especially if the vein,

proves tolerably large and rich : otherwise

the most commodious place for situation is

to be chosen for the purpose, viz. neither on
a fiat, nor on the top of mountains, but on
the sides. T he best situation for a mine
is a mountainous, woody, wholesome spot

of a safe easy ascent, and bordering o^ a na-

vigable river. The places abounding with

mines are generally healthy, as standing

high, and everywhere exposed to the air;

yet some places* where mines are found prove
poisonous, and can upon no account be dug.

Devonshire and Cornwall, where there are

a great many mines of copper and tin, are a

very mountainous country, which gives an
opportunity in many places to make adits or

subterraneous drains to some valley at a dis-

tance, by which to carry off the water from

the mine, which otherwise would drown
them out from getting the oi e. These adits

are sometimes carried a mile or two, and dug
at a vast expence, as from 2000/. to 4000/.

especially where the ground is reeky
; and

yet they find this cheaper than to draw up the

water out of the mine quite to the top, when
the water runs in plenty, and the mine is

deep. Sometimes, indeed, they cannot find

a level near enough to which an adit may be
carried from the very bottom of the mine

yet they find it worth while to make an add
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at half the height to which the water is to be
raised, thereby saving half the expence.

1 he late Mr. Costar, considering that
sometimes from small streams, and some-
times from little springs or collections of rain-
water, one might have a good deal of water
above ground, though not a sufficient quan-
tity to turn an overshot-wheel thought, that
il a sufficient fall might be had, this collec-
tion ot water might be made useful in raising
the water in a mine to the adit, where it might
be carried off. But now the most general
method of draining mines is by the steam-
engine.

A Mine (in military affairs) is also a subter-
raneous cavity made according to the rules of
art, iu which a certain quantity of powder
is lodged, which by its explosion blows up
the earth above it.

It has been found by experiment that the
figure produced by the explosion is a para-
boloid

; and that the centre of the powder,
or charge, occupies the focus.

I he place where the powder is lodged is

called the chamber of the mine, orforneau.
The passage leading to the powder is called

the gallery.

The line drawn from the centre of the
chamber, perpendicular to the nearest sur-

face of the ground, is called the line of least
resistance.

The pit or hole, made by springing the
mine, is called the excavation.
The fire is communicated to the mine by

a pipe or hose, made of coarse cloth, whose
diameter is about one inch and a half, called
a saucisson (for the filling of which near half a
pound of powder is allowed to every foot),

extending from the chamber to the entrance
of the gallery

; to the end of which is fixed a

match, that the miner who sets lire to it may
have time to retire before it reaches the
chamber.
To prevent the powder from contracting

any dampness, the saucisson is laid in a small
trough, called an auget, made of boards,

three inches and a half broad, joined toge-
ther lengthwise, with straw in it, and round
the saucisson, with a wooden cover nailed

upon it.

Galleries and chambers of mines.—naile-
ries made within the fortification, before the

place is attacked, and from which several

blanches are carried to different places, are

generally four feet or four and a half wide,

and five feel or five and a half high. The
earth is supported from falling in by arches

and walls, if they are to remain for a consi-

derable time ; but when mines are made to

be used in a short time, then the galleries are

but three feet or three and a half wide, and
five feet high, and the earth is supported by
wooden frames or props.

The gallery being carried on to the place

where the powder is to be lodged, the miners
make the chamber. This is generally of a

cubical form, large enough to hold the wooden
box, which contains the powder necessary for

the charge : the box is lined with straw and
sand-bags, to prevent the powder from con-

tracting dampness.

The chamber is sunk something lower than

the gallery, if the soil permits
; but where

water is to be apprehended, it must be made
higher than the gallery ; otherwise the be-

sieged will let in the water, and spoil the

Kline.

Quantities of powder to charge mines .

—

Belore any calculation can be made of the
proper charge for a mine, the density and
tenacity of the soil in which it is to be made
must be ascertained, either by experiment,
or otherwise

; tor in soils oi the same den-
sity, that which has the greatest tenacity will
require the greatest force to separate its

parts. I he density- is determined by weigh-
ing a cubic foot (or any certain quantity) of
the soil

; but the tenacity can only be deter-
mined by making a mine. The following ta-
ble contains experiments in six different soils,
which may be of some assistance to form a
judgment of the nature of the soil, when an
actual experiment cannot be had :

Nature of the Soil.

Density. Tenacity.

Weight
of 1 cubic

foot.

Quantity
of powder
to raise 1

cub. fath.

1. Loose earth or sand 95 pds. 8 pds.

2. Common light soil 124 10

3. Loam, or strong soil
j

127 !2|

4. Potter’s clay, or stiff soil
;

135

5. Clay, mixed with stones
;

160 16

6, Masonry - -
j
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Loading and stopping of mines.—The gal-

lery and chamber being ready to be loaded,
a strong box of wood is made of the size and
figure ot the chamber, being about one-third
or onerfourth bigger than is required for con-
taining the necessary quantity of powder ;

against the sides and'bottom of the box is put
some straw

; and this straw is covered over
with empty sand-bags, to prevent the powder
from contracting any dampness : a hole is

made in the side next the gallery, near the
bottom, for the saucisson to pass through;
which is fixed to the middle of the bottom, bv
means of a wooden peg, to prevent its loosen-
ing from the powder; or that, if the enemy
should get to the entrance, he may not be
able to tear it out. This done, the powder is

brought in sand-bags, and thrown loose in the
box, and covered also with straw and sand-
bags ; upon this is put the cover of the box,
pressed down very tight with strong props;
and, to render them more secure, planks are
also put above them, against the earth, and
wedged in as fast as possible.

'I his done, the vacant spaces between the
props are filled up with stones and dung, and
rammed in the strongest manner : the least

neglect in this work will considerably alter the
effect of the mine.
The auget is then laid from the- chamber to

the entrance of the gallery, with some straw
at the bottom

; and the saucisson laid in it,

with straw over it: lastly, it must be shut
with a wooden cover nailed upon it. Great
care must be taken, in stopping up the galle-
ry, not to press too hard upon the auget, for

|

fear of spoiling the saucisson
; which may

hinder the powder from taking fire, and so

i

prevent the mine from springing. The gal-

j

lory is stopped up with stones, •earth, and

{

dung, well rammed, six or seven feet further
, from5 the chamber than the length of the line

of least resistance,

MINERAL WATERS. See Waters.
'

MINERALOGY, is that science which |

treats of the solid and inanimate material.-) of
yj

which our globe consists; and these are
|

usually arranged under four classes : the 1

earthy, the* saline, the inflammable, and the 1

metallic, which are thus distinguished:

1. The earthy minerals compose the I

greater part of the crust ol the earth, and 1

generally form a covering to the rest. They
are not remarkable for being heavy, brittle,

or light-coloured. They are little disposed
to chrystallize, are uninflammable in a low
temperature, insipid, and without much
smell.

2. The saline minerals are commonly mo-
derately heavy, soft, sapid, and possess some :

degree oi transparency,

3. The mfiammable class of minerals is ;

light, brittle, mostly opaque, of a yellow,
|

brown, or black colour, seldom chrystallize,
j

and never feel cold,

4. Metallic minerals are characterized by
being heavy, generally opaque, tough, malle- I

able, cold, not easily inflamed, and by ex- I

hibiting a great variety of colours, of a pecu-
liar lustre.

Under each of these classes are various
genera, species, sub-species, and kinds, which
will be noticed in order. Sometimes, as iu
the vegetable kingdom, we find a strict af-

finity between different species of minerals,
and'in that case they are said to belong to the
same family; but in mineralogy, one class

;

does not always blend with another in a che-
j

mical point of view, or furnish that beautiful
gradation and almost imperceptible union >

whiefc is to be traced in the other kingdoms
f

of nature.

As the external characters are of the first 1

importance in facilitating our acquaintance
j

with minerals, we shall briefly explain this 1

subject, before we proceed to the classification
of the different substances.

Of the external characters of Minerals.

The external characters of minerals are 1

either generic or specilic. The generic cha-
]

racters are certain properties of minerals j
without any reference to their differences, as 1

colour, lustre, weight, &c. ; and the differ- I

ences between these properties form the spe- 1
cifie characters.

1

Generic characters may be general or par- 1
ticular. In the first division are comprehended i

those that occur in all minerals, in the last 1
those that are found only in particular classes ]
of minerals.

The particular generic external charac-
j

ters are thus advantageously arranged'
1. Colour.

* s

2. Cohesion of particles
; distinguished into 1

solid, friable, and fluid.

In solid minerals are to be regarded the j
external shape, the external surface, and the -

1

external lustre. When broken, the lustre of j
the fracture, the fracture itself, and the shape-

j

of the fragments, are to be noticed. In das- 1
t inet concretions, regard must be paid to the ;

shape of the concretions, their surface, their l

lustre, transparency, streak, and soiling. All
these may be ascertained by the eye.’ By 1

the touch, we may discover the hardness of \

innerals their tenacity, frangibility, flexi-
bnty, their unctuositv, coldness, weight, and
their adhesion to the tongue. By the ear wo



distinguish their sound, and by the smell and
taste the qualities which these two senses in-

dicate.

In friable minerals, external shape, lustre,

i
aspect of particles, soiling, and degree of fri-

ability, are to be attended to.

In fluid minerals the lustre, transparency,
and fluidity, are principal objects to be re-

garded.

The specific external characters of mine-
rals are founded on the distinctions and varie-
ties ot the two great generic divisions. And
first, of colours, the names of which are de-
rived from certain bodies in which they most
•generally occur, either in a natural or arti-

ficial state, or from different mixtures and
•compositions of both.

I. Colour.
1. White. This may be snow-white, red-

dish-white, yellowish-white, silver-white,
greyish-white, greenish-white, milk-white, or
tin-white.

2. Grey. Lead-grey, blueish-grey, pearl-
grey, reddish-grey, smoke-grey, greenish-
grey, yellowish-grey, steel-grey, and ash-

3. Black. Grevish-black, brownish-black,
dark-black, iron-black, greenish -black, and
blueish-black.

4. Blue. Indigo-blue, Prussian-blue, la-

vender-blue, smalt-blue, sky-blue.

5. Green. Verdigris-green, celaden-green,
mountain-green, emerald-green, leek-green,

apple-green, grass-green, pistachio-green, as-

paragus-green, olive-green, blackish-green,
canarv-green.

6. Yellow. Sulphur-yellow, lemon-yel-
• low, gold-yellow, bell-metal -yellow, straw-

yellow, .wine-yellow, Isabella-yellow, ochre-
yellow, orange-yellow, honey-yellow, wax-
yeilow, brass-yellow.

7. Red. Morning-red, hyacinth-red,
brick-red, scarlet-red, copper-red, blood-
red, carmine-red, cochineal-red, crimson-
red, columbine-red, flesh-red, rose-red,

peach-blossom-red, cherry-red, brownish-
red.

8. Brown. Reddish-brown,- clove-brown,
hair-brown, yellowish-brown, tombac-brown,
wood-brown, liver-brown, blackish-brown.

Besides these distinctions, colours may be
clear, dark, light, or pale

;
they may have a

tarnished appearance, a play, a "change-
ability, an iridescence, an opalescence, a

permanent alteration, and a delineation of
figure or pattern, such as dotted, spotted,
clouded, flamed, striped, veined, dendritic,

or ruiniform.

II. Cohesion of Particles.

Minerals are divided into, 1. Solid, or
such as have their parts coherent, and not
easily moveable

; 2. Friable, or that state

of aggregation in which the particles may be
overcome by simple pressure of the finger

;

and, 3. Fluid, or such as consist of particles
which alter their place in regard to each other
by their own weight.

1 . Solid Minerals.

External aspect has three things to be re-
garded, 1.1 he shape; 2. The surface; and
3. The lustre. The external shape again
Vol. II.
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may be common, particular, regular, or ex-
traneous

; and hence arise the specific dif-
ferences.

1 . The common external shape may be mas-
sive ; disseminated coarsely, minutely, or
finely

; in angular pieces, sharp-cornered or
blunt-cornered

; in grains, large, coarse,
small, fine, angular, flat, round; in plates,
thick or thin

; in membranes or flakes, thick,
thin, or very thin.

The particular external shape may be long-
ish, as dentiform, filiform, capillary, reticu-
latic, dendritic, coralliform, stalactitic, cylin-
drical, tubiform, claviform, or fruticose;
roundish, as globular, spherical, ovoidal, sphe-
roidal, amygdaloidal, botryoidal, reniform,
tuberose, or fused-like

; flat, as specular, or
m leaves

; cavernous, as cellular in various
forms, with impressions, perforated, corrod-
ed, amorphous, or vesicular; entangled, as
ramose, &c.

In the regular external shape or chrystalli-
zation are to be regarded its genuineness, ac-
cording to which it may be either true or
suppositious

; its shape, made up of planes,
edges, angles, in which are to be observed
the fundamental figure and its parts, the
kind of fundamental figure, the varieties of
each kind of fundamental figure, with their
accidents and distinctions, and the alterations
which the fundamental figure undergoes by
truncation, by bevelnient, by acumination,
or by a division of the planes. There are a
variety of figures under each of these subdi-
visions.

It must be remarked also that the external
shape may be extraneous, or derived from
the animal and vegetable kmgdoms, as in
fossils and petrifications.

2. The external surface contains several
varieties of distinctions. It may be uneven,
granulated, rough, smooth, or streaked in
various ways and directions.

3. The external lustre is the third generic
external character, and is of much importance
to be attended to. In this we have to con-
sider the intensity of the lustre, whether it is

splendent, shining, glistening, glimmering,
or dull

; next the sort of lustre, whether me-
tallic or common. The latter is distinguish-
ed into semimetallic, adamantine, pearly, re-
sinous, and vitreous.

Aspect of the Fracture of solid Minerals.
Aftui- the external aspect, the fracture

forms no inconsiderable character in mine-
rals. Its lustre mav be determined as in the
external lustre; but the fracture itself admits
of great varieties. It may be compact,
splintery, coarsely splintery, finely splintery,
even, conchoidal, uneven, earthy, hackly!
It the fracture is fibrous, we are to consider
the thickness of the fibres, if coarse or deli-
cate; the direction of the libres, if straight or
curved; and the position of the fibres, If pa-
rallel or diverging.

In the radiated fracture we are to regard
the breadth of the rays, their direction, their
position, their passage or cleavage. In the
foliated fracture, the size of the folia, their
degree of peifection, their direction, position,
aspect ot their surface, passage or cieavage,
and the number of cleavages, are to be noted!

Hie shape of the fragments may also be
eery vaiious-regcilar, as cubic, rhomboidal,
trapezoidal, &c. or irregular, as cuneiform,
splintery, tabular, indeterminately angular.

C c
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Aspect of the distinct Concretions.

1 he shape of the distinct concretions forms
very prominent external characters. They
may be granular

, different in shape, or in mag-
nitude

; they may be lamellar, distinct, con-
cretious, differing in the direction of the la-
mella-

, in the thickness, with regard to shape,
and in the position.

1 he surface of the distinct concretions
may be smooth, rough, streaked, or uneven ;

as for their lustre, it may be determined in
the same manner as the external lustre.

General Aspect as to Transparency.

Minerals, as is well known, have different
degrees of transparency, which mav be con-
sidered among their external characters.
They may be transparent, semitransparent,
translucent, translucent at the edges, or
opaque.

The Streak.

The colour of this external character may
be either similar or different. It is pre-
sented to us when a mineral is scraped with
the point of a knife: and is similar, when the
powder that is formed is ot the same colour
with the mineral, as in chalk; or dissimilar or
dilferent, as in cinnabar, orpiment, &c.

The Soiling or Colouring
Is? ascertained by taking any mineral sub-

stance between tiie lingers, ' or drawing it

across some other body. It may soil strongly,
as in chalk, slightly, as in molybdena, or not
at all, which is a quality belonging to most of
the solid minerals. All the preceding ex-
ternal characters are recognized by the eye.

External Charactersfrom the Touch.
These are eight in number, and are not

destitute of utility to the mineralogical stu-
dent. 1. Hardness; 2. Tenacity

; 3. Fran*
gibihty

; 4. Flexibility
; 5 . Adhesion to the

tongue; 6. Unctuosity
; 7. Coldness; 8.

Weight.
Hardness may be tried by a capacity to

resist the file, yielding a little to it, by bein°-
semi-hard, soft, or very soft. Tenacity has
different degrees, in substances being brittle
sectile or mild, or ductile. The frangibility
consists in minerals being very difficultly
frangible, difficultly frangible, easily francri-
ble, or very easily frangible. The flexibility
is proved by being simply flexible, elaslidy
flexible, commonly flexible, or inflexible.
I he adhesion to the tongue may be strongly
adhesive, pretty strongly, weakly, very
weakly, or not at all. Unctuosity' may be
meagre, rather greasy, greasy, "or very
greasy. Coldness is subdivided into cold"
pretty cold, rather coid. Weight mav be
distinguished into swimming or supernatant-
fight, rather light, heavy, very heavy. The
three last divisions from the touch, are in the
Wernerian system regarded as anomalous •

but they seem property to be classed under
this head.

External Characters from the Sound or
Hearing.

The different kinds of sound which occur
in tiie mineral kingdom are, 1. A ririo-inKsound, as in native arsenic and thin splinters
ot horn-stone; 2. A grating sound, as jn
fresh-burnt clay; 3. A creaking sound as
that of natural amalgam.



202 MINERALOGY.

2. Friable Minerals.

The externa! characters drawn from mine-
rals of this class are derived, first, from the

external shape, which may be massive, dis-

seminated, thinly coating, spumous, or den-
driiic: secondly, from the lustre, regarded
under its intensity, whether glimmering or

dull, and its sort, whether common glimmer-
ing or met Hie glimmering : thirdly, from the

aspect of the particles, as being dusty or

scaly : fourthly, from soiling or colouring, as

strongly or lightly : and lastly, from the fri-

ability, which may be loose or cohering.

* 3. Fluid Minerals.

Of external characters drawn from fluid

minerals, there are only two kinds, which in-

clude three varieties : t . The lustre, which is

either metallic, as in mercury, or resinous, as

in rock oil. 2. The transparency, which is

transparent, as in naphtha; turbid, as in mine-
ral oil

;
or opaque, as in mercury. 3. The

fluidity, which may be fluid, as in mercury,
or viscid, as in mountain tar.

External Charactersfrom the Smell.

These may be spontaneously emitted and
described, as bituminous, faintly sulphureous,

or faintly bitter; or they may be produced by
breathing on, and yield a clay-like smell ;

or

they may be excited by friction, and smell

urinous, sulphureous, garlick-like, or empy-
reumatic.

External Characterfrom the Taste.

This character prevails chiefly in the sa-

line class, and it contains the following va-

rieties: a sweetish taste, sweetish astringent,

styptic, saltly bitter, saltly cooling, alkaline,

or urinous.

Having now given a synoptical view of the

external characters of minerals, we shall pro-

ceed to their classification, and in this we
shall chiefly follow the names and arrange-

ment of professor Jameson.

CLASS I.

EARTHY FOSSILS.

First Genus. Diamond.

Diamond.

This precious stone has great variety of

shades, exhibiting a beautiful play of co-

lours. It occurs in indeterminately angular

and completely spherical grains, which pre-

sent planes of chrystallization, or are actually

cnrystallized. Its fundamental chrystal is the

,
octaedron, which passes into various forms.

It is hard in the highest degree, brittle, not

very difficultly frangible, and has a specific

gravity of 3.600.

The diamond has, by modern experiments,

been proved t© be nearly pure carbon, and
begins to burn at 14° or 15° of Wedge-
wood.- See Plate I. Mineralogy, figs. 1. and 2.

Second Genus. Zircon.

First Species. Zircon.

The prevailing colour is grey, but it occurs

likewise green, blue, red, yellow, and brown,

with various intermediate tints.

It is found most commonly in roundish

angular pieces, with rounded angles and

edges. When chrystallized, the figure is ge-

nerally a rectangular four-sided prism, some-

what flatly acuminated by four planes, set on

lateral planes
;
but of this figure there are se-

veral varieties. The chrystals are almost al-

ways very small, have a smooth surface,

bordering on strongly splendent. Internally,

the lustre is strongly splendent, passing into

adamantine. Fig. 3.

Zircon is hard in a very high degree, brit-

tle, frangible without great difficulty. Spe-

cific gravity 4.700. It forms a colourless

transparent mass with borax, but is infusible

by the blowpipe without addition.

Found in the island of Ceylon, where it

was first discovered, and lately in Norway,
imbedded in a rock composed of hornblende

and felspar.

Frequently cut as a precious stone, and
used as an inferior kind of diamond, of which
it was once considered as a variety. Its play

of colours very considerable.

Second Species. Hyacinth.

The chief colour is red, passing to reddish-

brown, and to orange-yellow. The figure a

rectangular four-sided prism, flatly acumi-

nated by four planes, which are set in the la-

teral edges. Of this figure, however, seve-

ral varieties occur.

The chrystals are generally small, and al-

ways imbedded. The lateral planes smooth,

and externally shining. Internally it is

splendent and glassy, inclining somewhat to

resinous. Fig. 4.

The hyacinth is transparent, very hard,

frangible without particular difficulty,' feels a

little greasy when cut, and has a specific

gravity of about 4.000.

Is fusible with borax. Exposed to the

blowpipe it loses its colour, but not its

transparency.

Occurs in rocks of the newest fioetz trap

formation, and sometimes in sand. Is a na-

tive of Ceylon, the country of gems
;
of

Spain, of Portugal, France, Italy, Saxony,
and probably Scotland.

It takes a fine polish, and when the colours

are good, it is highly valued. A third spe-

cies, called cinnamon stone, has lately been
discovered at Columbo, in Ceylon.

Third Genus. Flint.

First Species. Chrysoberyl.

The prevailing or general colour is aspara-

gus-green, passing into a variety of allied

shades. It exhibits a milk-white light
;

oc-

curs in roundish and angular grains, which
sometimes approach in shape to the cube.

It is seldom chrystallized ; but when in this

state, it commonly presents a longish six-

sided table, having truncated lateral edges,

and longitudinally streaked lateral planes.

The chrystals are small, externally shining,

and internally splendent. Fig. 3.

It is hard, brittle, not very easily frangible,

with a specific gravity of 3.600. Without
addition, it is infusible.

The chrysober) 1 is found in Brazil, and in

the sand of Ceylon. It is sometimes set in

rings with a yellow foil, but is rarely in the

possession of our jewellers.

Second Species. Chrysolite.

The chief colour is pistachio-green, of all

degrees of intensity. It occurs in original

angular sharp-edged pieces, with a rough,

scaly, splintery surface,, and when chrystal-

lized, exhibits a broad rectangular four-sided

prism, with its lateral edges sometimes trun-

cated, sometimes bevilled, and acuminated
by six planes. Fig. 6.

The external surface of the chrystals is

splendent, internally splendent, and vitreous.

Third Species. Olivine.

The colour is generally asparagus-green,

of various degrees of intensity. It is lound
imbedded also in roundish pieces and grains

;

and when chrystallized, which is rare, in rec-

tangular four-sided prisms.

Internally, it is shining, varying between
glistening and splendent. It is semitrans-

parent, very easy frangible
;

in a low degree
hard, and not particularly heavy. It is

nearly infusible without addition. Occurs
imbedded in basalt

; is frequently found in

Bohemia, and also in Hungary, Austria,

France, England, Ireland, Scotland, Sweden,
Iceland, and Norway. Pieces as large as ;

a man’s head have been found in some parts 1

of Germany.

Fourth Species. Augiie.

The general colour is blackish green. It

occurs chiefly in indeterminate angular
pieces and roundish grains. Occasionally it

is chrystallized, and presents broad rectangu-
lar six-sided prisms. The chrystals are

mostly small. Internally the lustre is shin- i

ing, approaching sometimes to splendent. *
j

The augite is only translucent, and but
faintly transparent. It is hard, not very

\

easily frangible, and not particularly heavy. ;

It is found in basalt, either singly or ac-
;

companied with olivine, in Bohemia, Hun-
gary

;
at Arthur’s-seat, near Edinburgh

; in

some of the Hebrides, and in Norway. :

From olivine it is distinguished by its darker
colours, the form of its chrystallization, and
its greater hardness.

Fifth Species. Vcsuviane.

Its principal colour is dark olive-green,

passing into other allied shades. It occurs
massive, and often chrystallized in rectangu-

'

laf four-sided prisms. The chrystals are
mostly short, and placed on one another.
Externally their surface alternates between
glistening and splendent. Internally they
are glistening, with a lustre between vitreous

and resinous.

The vesuviane is translucent, hard in a mo-
derate degree, and approaching to heavy.

;

Before the blowpipe it melts without a’d-j

dition.

It is found among the exuviae of Vesuvius,
from whence it derives its name, in -Siberia

ami Kamtschatka. At Naples, it is cut into

ring-stones, and sold under various names.

Sixth Species. Leuzite.

The colours are yellowish and greyish-
white. It occurs mostly in original round
and angular grains. When chrystallized, it

exhibits acute- double eight-sided pyramids.!

|

Internally it is shining, and; approaching to
glistening, with a vitreous lustre, inclining

j

somewhat to resinous.

The leuzite is translucent and semitrans-
parent. It is hard in a low degree, brittle,

easily frangible, and not very heavy. It is

infusible without addition. With borax, it

!

forms a brownish transparent glass,

j

It is found in rocks of the newest fbetz.
1

8 .



203

trap formation, particularly in basalt, near
Naples, and in the vicinity of Rome. Berg-
man. gave it the name ot white garnet ; but
Werner lias ascertained it to be a distinct

species of itself.

Seventh Species. Melanite.

The general colour is velvet-black. It

occurs chrystallized in a six-sided prism.

The chrystals are middle-sized or small.

Externally they are smooth and shining, ap-
proaching to splendent

;
internally shining,

inclining to glistening.

The melanite is opaque, hard, pretty
easily frangible, and not very heavy. It

occurs imbedded in rocks of the newest
floetz trap formation, and hitherto has been
found only at Frescali and St. Albano, near
Rome.

Eighth Species. Garnet.

This is divided into two sub-species, the
precious garnet and the common garnet.

See Garnet, and fig. 7.

Ninth Species. Pyrope.

The colour is dark blood- red. It occurs
in small and middle-sized roundish and angu-
lar grains ; but never chrystallized. Its lustre

is splendent and vitreous. It is completely
transparent, hard so as to scratch quartz,

and not particularly heavy.

The pyrope is found imbedded in serpen-
tine in Saxony and Bohemia. In Fifeshire,

Scotland, it is found in the sand on the sea

shore. It is employed in various kinds of

jewellery, and is generally set in a good
foil.

Tenth Species. Grenatite.

The colour is a dark reddish-brown. It is

always chrystallized in broad six-sided prisms.

The chrystals are small and middle-sized,
internally glistening, with a lustre between
vitreous and resinous.

The grenatite varies from opaque to

translucent, is hard, brittle, easily frangible,

and not particularly heavy.

It is found imbedded in mica slate, in St.

Gothard, Switzerland; and is also met with
in Britanny and in Spain.

Eleventh Species. Spinelle.

The predominant colour is red, which
passes on into blue, green, yellowy and
brown. It occurs in grains, and likewise

chrystallized in octaedrons with several va-

riations. The chrystals are very rarely mid-
dle-sized. Externally and internally the lus-

tre is splendent and vitreous.

The spinelle alternates from transparent to

vitreous : it is hard in a pretty high degree,
and approaches to heavy. It is fusible with
borax: occurs in rocks belonging to the
newest floetz trap formation ; and is found in

Pegu and Ceylon. It is used as a precious
stone, and considerably valued, though pos-
sessing neither the hardness nor the fire of
the oriental ruby.

Tiueljth Species. Sapphire.

The principal colour Berlin blue; but it is

found also red, with all the intermediate
shades between these two < olours. it oc-

curs in small rolled pieces, and chrystallized

in double three-side pdyramids, of which
there are several varieties in ligure.

MINERALOGY.

The chrystals are small and middle-sized.

Internally the lustre is splendent and vitre-

ous. It is more or less transparent in differ-

ent specimens. Some varieties, when cut,

exhibit a star of six rays. Fig. 8.

The sapphire is hard in the highest degree,
but yields to the diamond; it is easily

frangible, and rather heavy, having a spe-

cific gravity, of about 4.000.

It is infusible without addition ; occurs in

rocks of the newest floetz trap formation, and
is supposed to be an inmate of granite, syen-
ite, and other primitive rocks.

This precious stone is found in the utmost
beauty in Pegu and Ceylon. It is also a na-
tive of Portugal, of France, ami of Bohemia.
Next to the diamond', it is the most valuable
of gems, and is used in the linest kind of

jewellery.

It should be observed, that the violet-co-

loured sapphire is the oriental amethyst;
that the yellow is the oriental chrysolite and
topaz

; and that the green is the oriental

emerald.

Thirteenth Species. Corundum.

The principal colour is a greenish-white,

of various degrees of intensity. It occurs
massive, disseminate d, in rolled pieces, and
chrystallized. The chrystallizations resemble
those of the sapphire, and the chrystals are

middle-sized and imbedded.
The corundum is duplicating translucent,

hard in a high degree, pretty easily frangi-

ble, and approaches to heavy. It is supposed
to occur imbedded in granite, syenite, or
green-stone, and is found in the Carnatic and
on the coast of Malabar. See Corundum.

Fourteenth Species. Diamond Spar.

The colour is a dark hair-brown. It oc-
curs massive, disseminated, in rolled pieces,

and chrystallized in six-sided prisms, or very
acute six-sided pyramids. Internally, its

lustre is splendent, approaching in a slight

degree to adamantine. It may be cut so as

to present an opalescent star of six rays, of a

peculiar pearly light.

It is translucent on the edges, hard in a
high degree, easily frangible, and not parti-

cularly heavy.
The diamond spar probably occurs in gra-

nite. It has hitherto been found only in

China. Both this stone and corundum are
employed in cutting and polishing hard mi-
nerals, and they seem to be nearly allied to
each other.

Fifteenth Species. Emery.

Emery is hard in the highest degree, not
very easily frangible, and is heavy. It oc-
curs in beds of talc and steatite, and is fre-

quently accompanied with ealespar and
blende. It is found in Saxony, in the islands

of the Archipelago, in Spain, Normandy, and
is said also to be a native of the isles of
Guernsey and Jersey.

It is of great use in cutting and polishing
hard bodies.

Sixteenth Species. Topaz.

The chief colour is a wine-yellow, of all

degrees of intensity. It is found massive,
disseminated, and sometimes rolled, but most
commonly chrystallized in oblique eight-

sided or four-sided prisms, which exhibit se-

veral varieties. The chrystals are small and
C c 2

’

middle-sized,' externally splendent; intern-

ally splendent, and shining: lustre vitreous.

'Fhe topaz alternates from translucent to

transparent, and is duplicating transparent. .

It is hard in a high decree, easily frangmle*

and is not particularly heavy. It is fusible

with borax ; and some kinds in a gentle heat

turn white, and are sometimes sold ior dia-

monds.
It is commonly found in veins that traverse

primitive rocks in Brazil, Siberia, in Fegu,

and Ceylon ; in Bohemia, Saxony, and m
Cornwall. Exhibiting various forms and

tints, it has often been confounded with other

precious stones. It is much used in seals

and rings.

Seventeenth Species. Entera d.

The green called emerald is the character-

istic colour of this species, but it has all de-

grees of intensity from deep to pale. It is

said to occur massive and in rolled pieces, but

most commonly chrystallized in low equi-

angular six-sided prisms. The chrystals are

middle-sized and small. Internally the lustre

is intermediate between shining and splen-

dent, and is vitreous. It alternates from

transparent to translucent, and is duplicating

transparent.
'1 lie emerald is hard, not particularly

heavy, melts easily with borax, but is scarce-

ly fu ible before the blowpipe. It occurs in

veins that traverse clay-slate, and at present

i- only found in South America, particularly

in Peru, though the Romans are said to have

procured it from Egypt and Ethiopia.

From the beauty and vivacity of its colour,

the charming emblem of the vegetable king-

dom, this precious stone is much admired,

and employed in the most expensive kinds

of jewellery. See Emerald.

Eighteenth Species. Beryl.

This is divided into two sub-soecies, the

precious and the schorlous beryl. See
Beryl, and lig. 9.

Nineteenth Species. Schorl.

This is divided into two sub-species, com-
mon schorl and tourmaline. Fig. 10.

Twentieth Species. Thumt rstone.

The colour is commonly clove-brown, of
various degrees of intensity. It is occasion-
ally found massive, more frequently dissemi-

nated ; but generally chrystallized in very flat

and oblique rhombs. Externally, its lustre

is generally' splendent; internally, it altern-

ates from glistening to shining, and is vi-

treous.

This species alternates from perfectly
transparent to weakly translucent. It is

pretty hard, very easily frangible, and not
particularly heavy. It appears to he pecu-.
liar to the primitive mountains, and is found
imbedded in limestone in Saxony, Dauphiny,
Norway, Siberia, and Cornwall*. Fig. 11.

Twenty-first Species. Iron-Flint.

The colour a yellowish-brown, bordering
on liver-brovyn. It occurs commonly mas-
sive, but also chrystallized in small equian-
gular six-sided prisms. Externally, its lustre
is splendent; internally, shining, and is inter-
mediate between vitreous and resinous.

Iron-Hint is opaque, and slightly trans-
lucent on the edges. It is pretty hard, some-
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'-vh'it difficultly frangible, and approaching to
heavy. It oceans in iron-stone veins, and is

fr.*« :_iic l in Saxony, and, according to Karsten,
at ca'i'toi. 1 1 renders the iron ore, along
tvuii which it is dug, very difficult of fusion.

1 wenty-siconj Species. Quartz.

Y erner divides this into five sub-species,
amethyst, rock chrvstal (fig. \

r>

), milk-quartz,
comriion quai tz, and prase. The first sub-
species is again subdivided into common
amethyst and thick fibrous amethyst. See
Quartz, Amethyst, &c.

Twenty-third Species. Horn Stone.

_

Horn-stone is divided into three sub-spe-
cies, splintery horn-stone, conchoidal horn-
stone, and wood-stone.

First Sub-species. Splintery Horn-Stone.

I he common colour grey, but often red,
with various shades of each. It is usually
found massive, or in large balls. Internally
its lustre is^dull

;
but glimmering when it ap-

proaches to the nature of quartz. It is more
or Jess translucent on the edges, hard, brit-

tle, very difficultly frangible, and not parti-
cularly neavy.

1 he substance is infusible without addi-
tion; and is found in the shape of balls in

limestone, and sometimes forming the basis
ot porphyry. It is a native of Bavaria, Swe-
den, and tire Shetland islands

;
and appears

to differ from quartz in containing a larger
proportion of alumina.

Second Sub-species. Conchoidal Horn-Stone.

The colour runs from greyish -white to

yellowish and greenish-white. It occurs
massive. Internally, it is a little glistening,

strongly translucent on the edges, hard,
easily frangible, and not particularly heavy.

Conchoidal horn-stone is found in beds or
in veins, accompanied with agate, at Gold-
berg, in Saxony.

Third Sub-species. Wood-Stone.

The prevailing colour is ash-grey, but with

many different shades. Its shape is exactly

conformable to its former woody form, whe-
ther trunk, branches, or roots. Internally, it

is sometimes dull, and sometimes glimmering

and glistening
;
slightly translucent on the

edges, pretty hard, easily frangible, and not

particularly heavy.

It is found insulated in sandy loam in Sax-

ony, Bohemia, Russia, Hungary, and at Loch
Neagh in Ireland. It receives a good po-

lish, and is applied to the same purposes as

agate.

Twenty-fourth Species. Flint.

The general colour is grey, but with many
varieties. It occurs massive, in regular

plates, in angular grains and species, in glo-

bular and elliptical rolled pieces, in the form

of sand, and tuberose and perforated. Some-
times it is chrystallized, when it exhibits

double six-sided prisms, or flat double three-

sided pyramids. Internally, the lustre is

glimmering, translucent on the edges, hard,

easily frangible, and not particularly heavy.

Twenty-fifth Sp ades. C/udcedony.

This is divided nto two sub-species, chal

cedony and carnelian.

First Sub-species. Common Chalcedony-

.

The most common colour is grey. The
external shape is various, being massive, in

blunt-edged grains and rolled pieces, in origi-

nal round bulls, &c. &c. Internally, the chal-

cedony is almost always dull, commonly se-

mitransparent, hard, brittle, rather difficultly

frangible
1

,
and not particularly heavy, it oc-

curs in amygdaloid, and in porphyry ; and
is found in Transylvania, in Iceland, Siberia,

Cornwall, Scotland, and the Hebrides. Be-

ing susceptible of a line polish, it is employed
as an article of jewellery.

[Second Sub-species. Carnelian.

The principal colour is a blood-red, of all

degrees of intensity. It commonly occurs

in roundish pieces, and also in layers: t he

lustre is glistening, bordering on glimmering,

and is semitransparent. See Carnelian.

Agate.

The fossils known under this name are all

compound substances; and hence cannot

have a particular place in any systematic ar-

rangement. Werner therefore has placed

them as a supplement to the species chalce-

dony, which forms a principal constituent

part of them, and disposes them according

to their colour-delineations, thus: 1. Forti-

fication agate ; 2. Landscape agate ; 3. Rib-

bon agate ;
4. Moss agate

;
5. Tube agate

;

6. Clouded agate; 7. Land agate; 8. Star

agate ; 9. Fragment agate; 10. Punctated

agate; 11. Petrifaction agate; 12. Coal
agate ;

13. Jasper agate. They are all com-
pounded of chalcedony, carnelian, jasper,

horn-stone, quartz, heliotrope, amethyst,

indurated lithomarge, and opal, in different

quantities and proportions
;
and are found in

great abundance in Germany, France, Eng-
land, Scotland, Ireland, and the East Indies.

The uses of agate are various. It is cut

into vases, mortars, snuff-boxes, seals, han-

dles to kryves, and for many other useful pur-

poses. See Agate.

Twenty-sixth Species. Heliotrope.

The principal colour is intermediate be-

tween leek and dark celadon green, or moun-
tain green. It occurs massive, and in an-

gular as well as rolled pieces. Internally the

lustre is glistening, and is always resinous.

It is commonly translucent in the edges; is

easily frangible, hard, and not particularly

heavy.
Heliotrope is found in rocks belonging to

the floetz trap formation, in Asia, Persia, Si-

beria, Saxony, and Iceland.

On account of its beautiful colour and its

hardness, it is employed for nearly the same
purposes as agate. See FIeliotrope.

Twenty-seventh Species. Plasma.

Tiie usual colour is intermediate between

grass and leek-green, and of different de-

grees of intensity. It occurs, in indetermi-

nably angular pieces, which have a rough

earthy crust. Internally its lustre is glisten-

ing. It is intermediate between semitranspa-

rent and strongly translucent, hard, brittle,

frangible without great difficulty, and not

particularly heavy.

Hitherto it has only been found among the

ruins of Rome, and constituted a part of the

ornamental dress of the undent Romans.

Twenty-eighth Species. Chrysopras,

Its characteristic colour is apple-green, of'

all degrees of intensity. It is found massive

in angular pieces, and in thick plates. In-

ternally it is dull; the lustre intermediate

between translucent and semitransparent. It

is hard, not very difficultly frangible, nor

particularly heavy ;
and is found along with

quartz, opal, chalcedony, &c. at Kosemuctz,

in Lower Silesia.

Chrysopras is principally used for ring-

stones, and some varieties are highly esteem-

ed
;
but it is difficult to cut and polish.

Tzventy-ninth Species. Flinty Slate.

This lias been divided into two sub-species,

common flinty slate, and Lydian stone.

First Sub-species. Common Flinty Slate.

The principal colour is grey, but there are

many varieties of shades. It occurs massive

in w hole beds, and frequently in blunt-angled

pieces, With a smooth and glimme ing sur-

face. Internally, it is faintly glimmering

more or less translucent on the edges
; hard,

brittle, difficultly frangible, and not particu-

larly heavy.

It occurs in beds in transitive mountains

in Saxony, at the lead-hills in Scotland, and
other places.

Second Sub-species. Lydian Slone.

The colour is greyish-black, passing into

velvet-black. It occurs massive, and is

frequently found in trapezoidal-shaped rolled

pieces. Internally, it is glimmering ; opaque,

hard, pretty easily frangible, and not parti-

cularly heavy. It is found in similar form-

ations wfith the preceding, near Prague and
Carlsbad in Bohemia, in Saxony, and in the

Moorfoot and Pentland hills, near Eciin-
,

burgh.

When polished, it is used as a test-stone

for determining the purity of gold and silver;

but is less suited for this purpose than basalt,

and some kind of clay slate.

Thirtieth Species. Cads Eye.

The principal colour is grey, of which it

presents many varieties. It occurs in blunt-

edged pieces, in rolled pieces, and likewise

massive. Internally, it is shining; usually

translucent, and sometimes also semitrans-

parent. It is hard, easily frangible, and not

particularly heavy.

Its geognostic situation is unknown. It is

imported from Ceylon and Ihe coast ot Mala-

bar
;
and is usually cut for ring-stones. Some

of the varieties are highly valued.

Thirty-first Species. Prehnite.

The colours are various shades of green,

white, and yellow. It is sometimes massive,

and sometimes chrystallized in oblique tour-

sided tables. Externally, the chrystals are

smooth and shining
;

internally, inclining to

glistening and pearly.

Prehnite is translucent, sometimes passing

into semitransparent and transparent : it is

hard, easily frangible, and not very heavy,

tt occurs in Dauphiny in veins ot the oldest

formation ; in Scotland in rocks belonging to

the newest floetz trap formation ;
and was

first discovered in Africa* by colonel Prehn,

from whom it receives its appellation.
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Thirty-second Species . Zeolite

.

I This species is divided by Werner into

live sub-species, 1. Mealy zeolite; 2 Fi-

brous zeolite; 3. Radiated zeolite; 4. Fo-
liated zeolite ; a. Cubec zeolite. As they
kre principally distinguished from each other

by fracture, hardness, and lustre, we shall

pnly observe, that the chief colours oi all are

I- el lowish, whitish, and reddish, with a va-

riety of intermediate shades ; that zeolite oc-

curs massive, in angular pieces, in balls, and
Bometimes chrystailized in short and oblique

four-sided prisms, and in perfect smooth
planed cubes; that it is according to the

'sub-species opaque, translucent, or even
transparent

;
and that it is semihard, easily

frangible, and not particularly heavy.

Zeolite occurs in rocks belonging to the

newest formation, but is sometimes, though
rarely, found in primitive green stone, either

^disseminated, in cotemporaneous balls, or

'lining or filling up air cavities or veins. All

the different sub-species are natives of Scot-

land. The mealy zeolite is found in the Isle

jof Sky ;
the fibrous and radiated in the isles

of Canary and Sky; the foliated in Stali’a,

[and the cubic in the same isle, and likewise

in Sky. They are likewise met with in fee-
!

land, in Sweden, in Germany, and the East

Indies. Figs. 13 and 14.

Thirty-third Species. Cross-Stone.

The colour is a greyish-white. It occurs

[chrystailized, either in broad rectangular four-

I sided prisms, or in twin chrystals. 'l'iie i

[chrystais are mostly small, and aggregated on
j

lone another. Both the internal and the ex- !

Sternal lustre is shining, inclining to splen-

dent or glistening.

The cross-stone is translucent passing to

[.transparent, semi-hard, easily frangible, and

|
not particularly heavy. It has hitherto been 1

found only in mineral veins, and in agate-

j
bails, at Strontian, in Argyleshire, and at

|

Andreasberg, in Iiartz, as well as some otiier

J places.

Thirty-fourth Species. Agate-Stone.

The colour is a perfect azure blue, of dif-

ferent shades. It is found massive, disse-

minated, and in rolled pieces. The lustre is

j

glistening and glimmering. It is translucent

on the edges, pretty hard, brittle, easily

frangib'e, and not particularly heavy.

The geognostic situation is not correctly

ascertained. It is said to have been found

I
near the lake of Baikal, in Siberia, in a vein

accompanied with garnet, felspar, and py-

|
rites. It occurs in Persia, China, Tartary,

|
and Siberia ; in South America ;

but in Eu-
I rope has only been found among the ruins

]
of Rome.

Its beautiful colour renders it an object of

attraction, and being capable of receiving a

1 high polish, it is applied to various useful

j
purposes, and enters into the composition of

j
many diire ent ornaments. It is the lapis

]
lazuli of painters. Werner is constantly rnak-

I ing additions to his species under every ge-

I mis.

! Of those belonging to the flint genus,

j
which are less known, and have been de-

I scribed with less precision than the preceding,

I are coccolite, found in Sweden and Nor-
I way; pistaziie, found in Norway, Bavaria.

\
and France; ceylanite, in Ceylon; enclave,
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in Peru; hyalite, near Franckfort; menilite,

near Paris ; lomonite, in Lower Britanny
;

natrolite, in Suabia
; azurite, in Stiria, Sec.

;

andalusite, or hardspar, in Saxony, Erance,
and Spain; chiastolite, or hollow spar, in

France and Spain, and probably in Cumber-
land

; scapolite, in Norway
; and arctizite, or

wernerite, in Sweden, Norway, Switzerland,

and lazulite.

FOURTH GENUS.

Clay Genus.

First Species. Jasper.

This is divided into six sub-species
; Egyp-

tian jasper, striped jasper, porcelain jasper,

common jasper, agate jasper, and opal jas-

per.

Second Species. Opal.

Werner divides this into four sub-species,

precious opal, common opal, semi-opal, and
wood opal.

Third Species. Pitch-Stone.

The colours are black, green, brown, red,

ai d occasionally grey. It occurs always
massive in great beds and rocks. Internally,

its lustre is shining. It is commonly trans-

lucent in a small degree, brittle, and pretty
easily frangible.

Pitch-stone is fusible without addition ; oc-

curs in beds in the newest porphyry and floetz

trap formation
;
and is found in Saxony,

Hungary, in several of the Plebrides, and in

Dumfriesshire. Some of its varieties bear a

striking resemblance to pitch, from whence
it receives its appellation.

Fourth Species. Obsidian.

The principal colour is velvet-black. It

always Occurs in angularly roundish-pieces.

Internally it is splendent. Some of the va-

rieties are translucent, others semi-transpa-

rent. It is hard, easily frangible, and not

very heavy.

Obsidian occurs insular in the newer por-

phyry formation, arid is found in Hungary,
Iceland, in Peru, and various other countries.

When cut arid polished, it is sometimes used
for ornamental purposes, and mirrors for te-

lescopes have been formed of it. It probably
owes its origin to fire.

Fifth Species. Pearl Stone.

Its colour is generally grey, sometimes
black and red. It occurs vesicular, and the

vesicles are long arid roundish, with a shining

pearly lustre. It is translucent on the edges,

not very brittle, very easily frangible, and ra-

ther light.

Pea;l stone is found in beds of porphyry,
near Tokay, in Hungary, in the north of Ire-

land, and the Hebrides.

Sixth Species. Pumice Stone.

Its usual colour is a light yellowish-grev,
passing into different neighbouring shade's.

It is small, and lengthened vesicular: its in-

ternal lustre glistening, generally translucent
in the edges, soft, and seldom semi-hard,
very brittle, easily frangible, and swims in

fluids.

It occurs in various situations, generally

accompanied by rocks that belong to the

tloetz trap formation
;
and t .ough usually

classed among volcanic productions, in some
situations it evidently is ot aquatic origin . It

is found in the Lipari islands, in Hungary,
Iceland, and on the banks of tne Rhine; and
is used tor pUlishing stones, metals, glass, and
ivory

;
and also for preparing parchment.

Seventh Species. Felspar

Is divided into four sub-species
;
compact

felspar, common felspar, adularia, and La-
bradore stone. Fig. 15.

Eigh h species. Pure Clay

Is snow white, with occasionally a yellow-

ish tinge, and occurs in kidney-shaped pieces,

which have no lustre, it is opaque, soils

very little, adheres slightly to the tongue, is

light, and intermediate between soft and fri-

able.

Pure clay is found immediately under the
soil, accompanied with foliated gypsum and
selenite, at Pialie, in Saxony, only.

Ninth species. Porcelain Earth.

The colour is generally a reddish-white, of
various degrees ot intensity, it occurs mas-
sive and disseminated

;
its particles are tine

and dusty, slightly cohering, and feeling line

and light.

It is found in beds in gneiss, accompanied
with quartz and other substances, in Saxon v,
at Passau, Limoges, and in Cornwall. In
China and Japan, where it is called kaolin, it

is very abundant. It forms the basis of china
ware.

Tenth species. Common Clay.

This is divided into six sub-species, as

follow

:

1. Loam, of a yellowish-grey colour, fre-

quently spotted with yellow and brown, and
occurring massive. It is dull and weakly
glimmering, colours a little, adheres pretty

strongly ro the tongue, and feels slighty

greasy. It is often mixed with sand, gravel,

and iron ochre.

2. Potter’s clay is of two kinds, earthy and
slaty. I he earthy is of a yellowish and grey •

ish-white colour in general; occurs massive;
is opaque, colours a little, feels somewhat
greasy, and adheres strongly to the .tongue.

.Slaty potter’s day is generally of a dark ash-

grey colour, and feels more greasy than the

preceding. It occurs in great rock masses,

and in alluvial land. Both kinds are univer-

sally distributed, and are of great importance
in the arts and in domestic economy.

3. Pipe clay is greyish-white, passing in.to

yellowish-white, occuring massive, of a glim-

mering lustre, and having its particles pretty

coherent. It feels rather greasy, is easily

frangible, and adheres pretty strongly to the

tongue.

4. Variegated clay is commonly white,

red, and yellow, striped, veined, and spotted.

It occurs massive, is soft, passing into friable,

feels a little greasy, and adheres somewhat to

the tongue. It is found in Upper Lusatia.

5. Clay-stone is commonly grey or red,

with various intermediate tints. It occurs

massive, is dull, opaque, soft, pretty easily

frangible, feels rather meagre, and does not

adhere to the tongue. It forms vast rock
masses, occurs in beds and veins,. and is found
in Saxony, in Scotland, and in Shetland.

6. Slate clay is of a grey colour, presenting

several varieties. It is massive, internally
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dull, opaque, pretty soft, mild, easily frangi-

ble, adheres a little to the tongue, and feels

meagre. It is genera:! found wherever the
oval, lioetz trap, and alluvial iormatious oc-
cur.

Eleventh species. Poller, or Polishing-
Stone,

Is of a yellowish-grey colour, striped, and
the colours alternate in layers. It occurs
massive, is dull, very soft, adheres ta the
tongue, feels tine but meagre, and is nearly
swimming. It is found in the vicinity of

pseudo-volcanoes, though hitherto ii has only
been discovered in Bohemia.

Twelfth species. Tripoli

Is of a yellowish-grey colour, passing into

ash-grey
; occurs massive, is internally dull,

very soft, feels meagre and rough, does not
adhere to the tongue, and. is rather light. It

is found in veins and beds in lioetz rocks in

Saxony, in Derbyshire, and many other

countries besides Tripoli, from whence it was
first brought. Its use in polishing metals and
minerals is well known.

Thirteenth species. Alum-Stone

Is of a greyish-white colour, occurs mass-
ive, shews a tendency to chrystallization, is

soft, passing to friable, and light. It is found
at Tolfa, near Rome, from whence the fa-

mous Roman alum is manufactured.

Fourteenth species. Alum Earth.

The colour is a blackish-brown, and brown-
ish-black

; it is massive, dull, feels a little

meagre, and somewhat greasy
;

is intermedi-
ate between soft and friable, and light. It is

found in beds of great magnitude in alluvial

land, and in floetz trap formation in several

arts of Germany, in Naples, and in France,
t is lixiviated to obtain the alum it contains.

Fifteenth species. Alum-Slate

Is divided into two sub-species, as follow'

:

1. Common alum-slate is between a grey-

ish and bluish-black colour, occurs massive,
and in balls, is soft, not very brittle, easily

frangible, and not very heavy,

2. Glossy alum-slate is of an intermediate
colour, between bltieish and iron-black ; oc-

curs massive, with a shining semi-metallic
lustre, and in other respects resembles the
former. It is found in beds and strata in Sax-
ony, France, Scotland, and Hungary

; and
affords considerable quantities of alum.

Sixteenth species. Bituminous Shale

Is of a brownish-black colour, and occurs
massive. Internally, its lustre is glimmering

;

it is very soft, rather mild, feels rather greasy,

is easily frangible, and not particularly

heavy.

It is found with clay- slate in the coal form-
ation, in Bohemia, England, Scotland, and
other coal countries.

Seventeenth species. Drawing Slate, or
Black Chalk.

Its colour is a greyish-black, with a tinge

of blue ; it occurs massive, is opaque, colours

and writes, is soft, mild, easily frangible, feels

meagre- but fine, and is rather light.

It is found in primitive mountains in

France, Germauy, Iceland, Scotland, and
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the Hebrides. When of a middling degree
of hardness, it is used for drawing.

Eighteenth species. Whet-Slate.

1 lie common colour is greenish-grey
;

it

! s massive; internally, weakly glimmering,'
semi-hard, feels rather greasy, and is not par-
ticularly brittle or heavy, it occurs in pri-

mitive mountains in Saxony, Bohemia, and
the Levant. \\ hen cut and polished, it is

used for sharpening knives and tools.

Nineteenth species. Clay-Slate.

Its principal colour is grey, of which there
are many varieties. It occurs massive; in-

ternally, its colour is glistening, the substance
opaque, soft, pretty easily frangible. It is

found in vast strata in primitive and transi-

tion mountains in many different countries,
but particularly in Scotland. When split

into thin and firm tables, it is used tor rooting
houses, and other purposes.

Twentieth species. Lepidolite.

Its colour is a kind of peach-blossom, red,
verging on lilac-blue, and occurs massive,
its internal lustre is glistening ; it is trans-

lucent, soft, easily frangible, and easily melts
before the blowpipe. Hitherto it has only
been found in Moravia, where it lies in

gneiss.

Twenty-first species. Mica, or Glimmer.
Its common colour is grey, of great va-

riety of shades. It occurs massive, dissemi-
nated in thin tables and layers in other stones,
and chrystallized either in equilateral six-

sided tables, or in six-sided prisms. The sur-
face of the chrystals is splendent; internally,
shining and splendent. In thin plates, it'is

transparent
; but in larger masses only trans-

lucent on the edges. It is semi-hard, feels

smooth, but not greasy, elastically flexible,
and more or less easily frangible.

It forms one ot the constituent parts of
granite, gneiss, and mica slate, and is almost
peculiar to the primitive mountains. It was
formerly used instead of glass, for windows
and lanterns. Fig. 16..

Twenty-second species. Pot-Stone.

Its colour is a greenish-grey, of different
degrees of intensity; is massive; lustre, in-
ternally, glistening and pearly, translucent
on the edges

; soft, feels greasy, and is very
difficultly frangible.

It occurs in beds, oris indular ; and is found
in the country of the Orisons, in Saxonv, and
probably in Hudson’s-bay, and is nearly al-

lied to indurated talc.

Twenty-third species. Chlorite,

Which see.

Twenty-fourth species. Hornblende,

Which see. See also fig. 17.

Twenty-fifth species. Basalt.

The usual colour is greyish-black, of vari-
ous deg ees ot intensity. It occurs massive,
in blunt and rolled pieces, and sometimes ve-
sicular. Internally, it is commonly dull. It

is usually found iu distinct concretions, which
are generally columnar, and sometimes up-
wards ot 100 feet in length. Commonly
opaque, semi-hard, brittle, very difficultly

frangible, melts without addition, and is al-

most exclusively confined to the floetz trap,

formation. It occurs in strata, beds, and !

veins, in almost every quarter of the globe,
|

and is very abundant in Scotland, Ireland, i

and in ot tier, parts, of the British European ]
dominions. It is useful for building, as a I

touch- stone,,as a flux, and in glass manuiac-

1

tures.

Twenty-sixth species. Wacce.

The colour is a greenish-grey, of various
j

degrees of intensity. It occurs "massive and
vesicular, is dull, somewhat glimmering,
opaque, usually soft, more or less easily!
frangible, and- not particularly heavy.

it is said to belong exclusively to the floetz’
trap formation, where it occurs in beds and
above clay, and also in veins. It is found in'
Saxony, Bohemia, and Sweden.

Twenty-seventh species. Clink-Stone

Is commonly of a dark greenish-grey eo- l

lour, always massive, and occurring in irre- ;

gu{ar columns, and tabular distinct concre-j
tions. It is usually translucent on the edges,
brittle, easily frangible, and when struck with
a hammer, sounds like a piece of metal.

It is said to belong to the floetz trap form-

1

ation, and generally rests on basalt. It is

found in Lusatia, Bohemia, South America,
and in the isle oi Lambash, in the frith of
Clyde.

Twenty-eighth species. Lena

Is divided into two sub-species.
1. Slag lava is of a greyish-black colour,-]

passing into other shades. Externally, it isl

spotted, occurs vesicular and knotty, is gene-1
rally opaque, semi-hard, brittle, easily tan-
gible, and not particularly heavy.

2. ! oam lava is of a dark greenish-greyf
colour, occurs small and fine, vesicular

; ex-j
ternally, glimmering, slightly translucent on*
the edges, brittle, easily frangible, and light.!
It has often been confounded with pumice-1
stone, from which, however, it differs very

]

much. On account of its lightness, it is used
with advantage in arching vaults, and other]
kinds of building.

Twenty-ninth species. Green Earth.

Its colour is a celaden green, of various;
degrees ot intensity. It occurs massive, in-
angular and globular pieces, and also disse-
minated. Internally, it is dull, streak glist-J
ening, very soft, easily frangible, and light.

It is principally found in amygdaloid, in
Saxony, Bohemia, Scotland, ‘and other;
places, and is used by painters.

Thirtieth species. Lithomage
Is divided into two sub-species.
L triable lithomage, or rockmarrow, is

snow-white, or yellowish-white, occurs mas-
sive, as a crust, and disseminated

; is gene-
rally coherent, feels greasy, and adheres to
the tongue. Is found in tin veins, in Sax-
ony.

2. Indurated lithomage is most commonly
white, of which it presents several varieties!
is massive; internally, dull; streak sliming,
very soft, easily frangible, feels greasy, and
adheres strongly to the tongue. It occurs in

veins of porphyry, &c. in Saxony, Bohemia.
Bavaria, &c.

Thirty-first species. Rock Soap
Is ol a brownish or pitch-black colour^
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nassivc- and disseminated, dull, opaque, does

lot soil, writes like drawing-slate, is easily

Frangible, and adheres strongly to the tongue.

It is found imbedded in rocks of the floetz

:rap formation, in Poland, and in the isle ot

sky, but is very rare, and found only in

Small quantities.

Thirty-second species. Yellotv Earth.

. The colour is ochre-yellow, of different

degrees of intensity ;
it is massive, streak

somewhat shining, soils, writes, is very soft,

adheres pretty strongly to the tongue, and

Ifeels .somewhat greasy. It occurs in beds

(with iron-stone, in Upper Saxony, and is em-

ployed as a pigment.

j

To the clay genus, likewise, belong ad-

hesive slate, float-stone, pimte, and umber,

which may be considered as recent disco-

veries.

FIFTH GENUS.

Talc Genus.

First species. Bole.

Its colour is cream-yellow, passing into vari-

ous other shades ;
is commonly massive, very

soft, easily frangible, feels greasy, gives a shin-

ing streak, adheres to the tongue, and is

light. It occurs in rocks belonging to the

newest floetz trap, formation, and is found in

bed of vvacce or basalt, in Silesia, Italy, &c.

|lt was formerly employed in medicine, but is

now used only as a pigment.

Second species. Native Talc Earth.

The colour is yellowish-grey, passing into

cream-yellow. It occurs massive, tuberose,

and of other shapes ;
is internally dull, almost

opaque, soft, frangible without much difficulty,

| and adheres a little to the tongue.

It is found in beds of serpentine, but only

i
hitherto in Moravia.

Third species. Meerschaum.

The usual colour is yellowish-white. It

I occurs massive, is internally dull, opaque,

streak shining, is soft, adheres strongly to the

tongue, feels a little greasy, and is nearly

swimming. It is principally found in Na-

! toiia, in Samos, Hungary, Moravia, Spain,

I and America. It is much used in the manu-

I

facture of heads of tobacco-pipes. It -is said

that the Turks eat it as a medicine.

Fourth species. Fuller's Earth.

The colours are greenish-white, grey,

olive, and oil-green. It is massive; inter-

nally dull, usually opaque, gives a shining

streak, is very soft, feels greasy, and is not

particularly heavy.

I It is found in different situations in Eng-

land, Saxony, Alsace, and Sweden; and is of

1 essential use in cleansing woollen cloth, from

which property it receives its name.

Fifth species. Neaphrite,

Which see.

Sixth species. Steatite.

The principal colour is white, of which it

presents many varieties. It occurs massive,

•disseminated, in crusts, and chrystaliized in

six sided prisms. Internally it is dull, streak

shilling, very soft, rather difficultly frangible,

. and feels greasv.

It is found in beds and veins in serpentine

in Norway, Sweden, Saxony, England, Scot-

land, and China. It is used in the manufac-

ture of porcelain, and for other purposes.

Seventh species. Serpentine,

Which see.

Eighth species. Schiller-Stone.

Its colour is olive-green, usually dissemi-

nated and massive
;

lustre shining, is soft,

slightly brittle, and easily frangible. It oc-

curs imbedded in serpentine, and is found in

the Ilarz, in Saxony, Cornwall, and Ayr-
shire. It is often confounded with Labradore

hornblende.

Ninth species. Talc.

This is divided into three sub- species.

1 . Earthy talc is of an intermediate colour

between greenish-white and light greenish-

grey
;
friable, strongly glimmering, soils a

little, feels rather greasy, and occurs in tin

veins near Freyberg in Saxony.
2. Common, or Venetian talc, is princi-

pally of an apple-green colour, massive and
disseminated, and in delicate and small tabu-

lar chrvstals. It is almost always splendent

and shining, translucent, in thin leaves trans-

parent, llexible, but not elastic; soft, easily

frangible, feels very greasy, and approaches

to light.

It is almost wholly confined to the primi-

tive mountains, where it is found imbedded in

serpentine, and also in veins. It is found in

the Tyrolese Alps, in Switzerland, and in

Saxony.
3. Indurated talc is of a greenish-grey co-

lour, of various degrees of intensity, occurs

massive, is shining, passing to glistening,

strongly translucent on the edges, soft, feels

rather greasy, and is frangible without parti-

cular difficulty. It is found in primitive

mountains in Tyrol, Austria, Scotland, and

the Shetland isles.

Tenth species. Ashest.

See Asbestos.

Eleventh species. Cyanite,

Which see.

Tiveljth species. Actynolite

Is divided into the following sub-species:

1 . Asbestous actynolite is of a greenish-grey

colour, occurs massive, disseminated, and ir

capillary chrystals ; is internally glistening,

translucent on the edges, soft, brittle, not

easily frangible, nor particularly heavy. It

is found in mineral beds in Saxony, and other

parts of Germany.

2. Common actynolite is generally of a

green leek-colour, passing into other shades

of the same; it occurs massive, and likewise

chrystaliized in very oblique six-sided prisms,

is splendent externally, semi-hard, rather

brittle, and not easily frangible.

It is found in beds in primitive mountains,

in Saxony, Switzerland, Norway, and Scot-

land.

3. Glassy actynolite' is principally of a

mountain-green colour, of various degrees of

intensity; occurs massive, or in thin six-sided

acicular chrystals, is shining and vitreous,

strongly translucent, brittle, easily frangible,

semi-hard, and is found in similar situations

with the preceding.

Thirteenth species. Tremolite.

This is divided into the following sub-

species :

1.

Asbestous tremolite is of a whitish co-

lour with a tinge of yellow, grey, red, or

green: it occurs massive, and in capillary
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and acicular chrystals ;
internally glistening,

very soft, easily frangible, and translucent on

the edges.

2. Common tremolite is nearly of the

same colour as the preceding, occm> massive,

and in long and very oblique four-sided

prisms: internally, is shining and glistening,

translucent and semi-transparent, semi-hard,

and pretty easily frangible.

3. Glassy tremolite is yellowish, reddish,

greyish, and greenish-white ;
occurs massive,

and chrystaliized. Internally, is shining and

pearly
;

is composed of very thin prismatic

concretions, which are again collected into

very thick prismatic concretions. It is trans-

lucent, brittle, and pretty easily frangible,,

and is said to emit a phosphoric light when
rubbed -in the . dark.

"Tremolite is principally found imbedded in

primitive mountains, particularly the moun-
tains of Tremol a, in Switzerland. It is also

found in different parts of Germany, and in

Scotland.

Sahlite, lately discovered in Sweden, like-

wise belongs to the talc genus.

SIXTH GENUS.

Calc Genus.

First species- Rock Milk.-

Tfs colour is yellowish-white; it is com-
posed of dully, dusty particles generally

weakly cohering, feels meagre yet line, soils

very much, and is very light. It is found in

fissures and holes of mountains composed of

tloetz lime- stone, in Switzerland.

Second species. Chalk.

Its colour is principally all yellowish-

white : it occurs massive, disseminated, and
as crust over flint. Internally, is dull, opaque,
soils, writes, soft, sometimes very soft, very
easily frangible, feels meagre, and rather

rough; effervesces strongly with acids, and is

found principally on the sea-coast, though the

Chiltern range in England is wholly composed
of it. It is used for polishing and cleansing

metals, glass, &c. and in some places
-

as a
manure, and cement in building.

Third species. Lime-Stone

Is divided into several sub-species

:

1 . Compact lim,e-stone is of two varieties
1

,

common compact lime-stone, and roe-stone.

The former is generally of a grey colour, but
is frequently veined, zoned, striped, or cloud-

ed; occurs massive, and in rolled pieces; is

translucent on the edges, semi-hard, brittle,

pretty easily frangible ; is almost entirely con-
fined, like lime in general, to the floetz

mountains; occurs in sand, stone, and coal

formations, in England, Scotland, and many
other countries

;
and is frequently used for

building or making roads, or, when burnt, for

manure and cement.

The latter, or roe-stone, is of a chesnut-
brown colour, is massive; internally dull,

composed of small and fine-grained globular
distinct concretions

;
semihard, brittle, not

very easily frangible; occurs in beds in con-
siderable quantities in Saxony,, and is- solely

used for manure, for which its admixture
with marl admirably fits it..

2. Foliated limestone is likewise of two
kinds, granular limestone, and calc spar
(figs. 18. and 19.). The former is c unmanly

i whitish, but presents many varieties of that

I
colour

;
is massive, occurs almost always ii>
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granular distinct concretions, is more or less

translucent, semihard, brittle, easily fran-
gible, is peculiar to the primitive and tran-
sitive mountains, and is chiefly found in
Italy, whence it is distributed over Europe,
for the purpose of statuary. The white
marble of Paros, or granular iiniestone, has
long been celebrated. Scotland furnishes
some beautiful varieties of marbles, whose
Uses are well-known.
The latter, or calc spar, is principally

white, but has many shades. It occurs
massive, disseminated, and chrystallized,
either in six-sided prisms, or three-sided
prisms. The lustre alternates from splend-
ent to shining and glistening, and is most
commonly vitreous. The massive va-
rieties are translucent, and sometimes even
transparent. It is found veinigenous in al-

most every rock from granite to ihe newest
floetz trap, occurs in a great variety of mine-
ral veins, and is very universally dissemi-
nated, but is found particularly beautiful in

Derbyshire, in Ireland, Saxony, France, and
Spain.

3. Fibrous limestone, is of two varieties,

common fibrous limestone, and fibrous lime-
stone, or calc sinter. The former is com-
monly greyish, reddish, or yellowish-white;
missive, lustre glistening, fragments splin-

tery, more or less translucent, semihard, and
occurs only in small veins.

The latter, or calc sinter, is principally
white, of which it exhibits several beautiful
varieties ; occurs massive, and also in many
particular external forms

; internally is glim-
mering and pearly. It is commonly found in

curved lamellar distinct concretions, is more
or less translucent, semihard, brittle, and easily
frangible

; it is discovered in almost every
limestone country. The grotto of Anti-
paros, and similar situations, afford striking

instances of calc sinter. It is the alabaster
•of the ancients, and is still used in statuary.

4. Pea-stone is commonly yellowish-
white, massive, internally dull, opaque or
translucent on the edges; soft, very easily

frangible ; and is found in great masses in the
vicinity of the hot springs at Carlsbad in

Bohemia. It is composed of spherically
round distinct concretions. All the varieties

of limestone effervesce with acids.

Fourth species. Schaum, orfoaming earth ,

Is principally of a light yellowish colour
;

occurs massive and disseminated
; is inter-

mediate between shining and glistening; pre-
sents large, coarse, small, and fine-grained
distinct concretions; is generally opaque,
soft, completely friable; feels fine, but not
greasy, and cracks a little. It is found in

cavities of the oldest floetz limetone in Thu-
ringia, and in the north of Ireland.

Fifth species. Slate spar.

Its colour milky, and greenish or reddish-
white ; occurs massive

; lustre intermediate
between shining and glistening, and com-
pletely pearly; fragments slaty, translucent,

80ft, aiui pretty easily frangible. It is found
in limestone-beds in primitive mountains,
and is produced in Norway, Saxony, and
Cornwall.

Sixth species. Brown spar.

This is divided into the following sub-spe-
cies:

1 . Foliated brown spar, is principally white
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and red, with several varieties of each. It

occurs massive, globular, with tabular im-
pressions, and frequently chrystallized, ex-
ternally shining, internally alternating from
shining to splendent. It is found in granular
distinct concretions of all magnitudes ; is

more or less translucent, semihard ; a little

difficultly frangible, and occurs in veins ge-
nerally accompanied with calc spar, See. in

the mines of Norway, France, Germany,
England, and other countries.

2.

Fibrous brown spar is of a flesh-red,

passing into rose-red ; occurs massive, lustre

glistening, fragments splintery, in other re-

spects resembling the preceding. Hitherto
it has been found only in Hungary and Tran-
sylvania.

Seventh species. Rhomb spar.

Its colours are yellowish and greyish-white;
occurs only in regular middle-sized rhombs ;

lustre splendent, generally intermediate be-

tween translucent and semitransparent; is

semihard, brittle, easily frangible, and is

found imbedded in rock's belonging to the

talc genus in Switzerland, Sweden, and on
the banks of Loch-lomond in Scotland.

Eight species. Schaalstone.

The most common colour is greyish-white;

it occurs massive, is shining and nearly

pearly, translucent, pretty hard, brittle, easily

frangible, and has been hitherto found only

in the Bannat ofTameswar, accompanied by
copper ore.

Ninth species. Stink-stone.

Its colour is wood-brown, passing into vari-

ous other shades. It occurs massive, and some-
times disseminated through gyps, is dull or

glimmering internally, translucent on the
edges, rather soft, easily frangible, and when
rubbed, emits an urinous smell. It is found
in considerable quantities in the district of

Mansfield in Thuringia.

Tenth species. Marie,

Which see.

Eleventh species. Bituminous marie slate.

Its colour is intermediate between grevish
and brownish-black ; it is massive, from
glimmering to shining, fragments slaty, usu-

ally soft, not very brittle, easily frangible, and
streak shining. It is found in beds along
with the oldest floetz limestone, and contains
much copper intermixed with it, on account
of which it is usually smelted in Thuringia.

Twelfth species. Calc tuff.

The colour is yellowish-grey; it is gene-
rally perforated or marked with the impres-
sions of other substances, also amorphous,
ramose, and corroded. Internally dull,

substance opaque, soft, easily frangible, and
approaching to swimming. It occurs in al-

luvial land, and is found in Thuringia, at

Gotha, and other places in Germany.

Thirteenth species. Arragone.

The principal colours are greenish-grev,

and iron-grey. It occurs chrystallized in

perfect equiangular six-sided prisms; the
lustre is glistening, passing into shining, and
is vitreous; it is semihard, brittle, not par-
ticularly heavy, and plurpluresces a little.

It was first discovered in the province of Ar-
ragon, whence its name, imbedded in gvps,
but has since been found in some other coun-
tries of the continent.

Fourteenth species. Apputite.

'Fhe usual colours are white, green, blue,,

and red; it generally occurs chrystallized!
the radical form of which is the equiangular!
six-sided prism. Externally it is splendent!
internally shining and resinous. It is com-J
monly transparent, semihard, brittle, easily!

frangible, and occurs in tin veins in Saxony,!
Bohemia, and in Cornwall. It has been con-1
founded with schorl, &c. Fig. 20.

Fifteenth species. Asparagus or spargel
stone.

The principal colour is asparagus-green ;

it occurs only chrystallized in equiangular
six-sided prisms, is internally shining, most;
frequently translucent, semihard, easily
frangible, and brittle. FJitherto it has been
found only in Murcia in Spain, though sup-
posed to be produced in Norway. It is

nearly allied to appatite. Fig. 21.

Sixteenth species. Bora cite.

Its colours are yellowish, smoke and grey-
ish white, passing to asparagus-green; 'it

occurs in chrystallized cubes, with the edges
and angles truncated, internally sinning,
commonly semitransparent, semihard, brit-
tle, and easily frangible. Hitherto it lias

been discovered only at Luueburg in Ha-
nover. Fig. 22.

Seventeenth species. Fluor,

Which see, also fig. 23.

Eighteenth species. Gyps.

This is divided into the following sub-spe-
cies :

1. Gyps earth is of a yellowish-white co-
lour, passing into some allied shades, is inter-

mediate between fine scaly and dusky, dull
and feebly glimmering, soils a little, feels

meagre but soft and fine, and is light. It is

found, though rarely, in gyps countries, and
is formed in the same manner as rock milk.
It is used as a manure.

2. Compact gyps, is commonly ash-grey,
passing into smoke and yellowish-grey, is

massive, internally dull, feebly translucent
on the edges, very soft, frangible without
great difficulty, and is employed in archi-
tecture and sculpture, under the name of
alabaster.

3. Foliated gyps is commonly white, grey,-,

or red, presenting spotted, striped, and vein-
ed colour delineations. It occurs massive,
and in blunt-edged pieces, but seldom in

chrystals. Internally it alternates from shin-1

ing and glistening to glimmering, is trans-
lucent and duplicating, very sott, and not
particularly difficultly frangible. It has been
confounded with granular limestone.

4. Fibrous gyps is principally white, grey,!

and red, with various shades of each, it o'o4

curs massive and dentiform, the internal lus-
tre is usually glistening and pearly, com-
monly semitransparent and translucent, very
soft, and easily frangible.

Fossils belonging to the gyps formation,
occupy different situations. They are found
in Switzerland, Thuringia, Derbyshire, Corn-
wall, Moffat in Scotland, and other places. 1

Gyps, when burnt, forms an excellent
cement, and is used for many ornamental
purposes.

Nineteenth species. Selenite.

Its principal colour is snow-white, passing
into other neighbouring shades: is generally



massive, but not unfrequently chrystallized

in pretty oblique six-sided prisms, the chrys-

tals seldom large, but internally shining and

Splendent. Fig. 24.

Selenite is completely transparent, soft,

somewhat flexible, not very frangible, and

is found in the oldest gyps formation, in

single cbrystals in clay beds in the newest

formation, and in other situations. It is

common in Thuringia, at Montmartre near

Paris, Shotover near Oxford, and in the isle

I of Sheppy. It is employed in taking the

I most delicate impressions, for crayons and

I other purposes.

Twentieth species. Cube spar.

The colour is milk-white with various allied

|

shades. It is massive, occurring in large,

coarse, and small ground distinct concretions.

|

The lustre is shining, passing into splendent,

|

translucent, sottish, very easily frangible, and

I
not particularly heavy. It is found in salt

rocks in Salzbourg.

To the calc genus are also referred phos-

;

phorite, which forms a great bed in Estrema-

;

dura in Spain ;
and the anhydrite, found in

i the duchy of Wirtemberg.

Seventh genus.

Baryte Genus.

First species. Witherite

Is commonly of a light yellow ish-grey co-

\ lour, generally massive, but sometimes chrys-

j
Utilized in six-sided prisms, or double six-

j

sided pyramids. The lustre of the principal

|

fracture is shining; the fragments generally

I wedge-shaped, it is translucc nt, somewhat

|

semihard, brittle, easily frangible, and pretty
! heavy. Figs. 25 and 26.

It melts, without addition, before tire blow-

pipe, into a white enamel, and occurs in veins

along with heavy spar, lead-glance, & c. at

Angiesark in Lancashire. Combined with

muriatic acid, it may be used in medicine,

though a very active poison ot itself.

Stcond species. Heavy spar or baryte.

See Barytes.

Eighth genus.

Strontian genus.

First species. Strontian.

The usual colour is intermediate between

asparagus and apple-green
;

it occurs most

commonly massive, but sometimes chrystal-

Jized in a circular six-sided prism. The
chrystals are scopiformlv and manipularly

aggregated. The lustre of the principal

fracture is shining, of the cross fracture glisten-

ing. It is translucent in a greater or less

degree, soft and semihard, brittle, easily

frangible, dissolves in acids with efferves-

cence, and occurs along with lead-glance,

heavy spar, &c. at Strontian in Argyleshire,

the only place where it has yet been found.

Second species. Celesiine

Is divided into two sub-species

:

1. Fibrous celestine, is of an intermediate

colour, between indigo-blue and blueish-grey;

it occurs massive and in plates, and alsochrys-

taliized, shewing a tendency to prismatic

distinct concretions
;

is translucent, soft or

semi-hard, easily frangible, and pretty heavy.

It is found in Pennsv lvania and in France.

2. Foliated celestine, is of a milky-white

colour, falling into blue
;

it occurs massive,

.and also chrv slallized in six-sided tables in-
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tersecting each other. It has a glistening

lustre, is strongly translucent, sottish, not

particularly brittle, easily frangible, and hard.

It occurs sometimes in sulphur beds, and is

found very finely chrystallized in Sicily, and
likewise near Bristol. Fig. 27.

CLASS II.

Fossil Salts.

The substances included in this class are

confined to those which are found in a natu-

ral stale only; and the greater part of them
appear to be formed by the agency of water,

air, Ac.
The distinguishing characters of fossil salts

are, their taste and easy solution. They re-

semble each other so closely, that the term
saline consistence is used to express whatever
relates to hardness, tenacity, and frangibility.

First species. Natron, or Natural Soda.

It may be divided into the two following

sub-species

:

1. Common natron, is of a yellowish or

greyish-white colour, occurs in line fiakes or

in dusty particles, has a sharp alkaline taste,

effervesces with nitric acid, is easily soluble

in water, and strikes blue vegetable tinctures

green. It occurs as an efflorescence in the

surface of soil, or on the sides and bottoms of

lakes that occasionally become dry. It is

found in very large quantities in Hungary,
Bohemia, and Egypt, and in many other

countries of the Old World.
2. Radiated natron, or natural soda, is of

a greyish or yellowish-white colour, occurs in

crusts or chrystallized in capillary or acicular

chrystals, is glistening and translucent, and is

found in large quantities in the province of

Sukana in Barbary, and in Southern Africa.

Natron is principafly employed in the ma-
nufacture of glass, soap, and for washing. It

is also used as a llux after being purified.

Second species. Natural nitre.

The colour is greyish or yellowish-white,

approaching to snow-white; it is tiaky, some-

times verges to solid and massive, is of a sa-

line consistence, and tastes saltly cooling.

Placed on hot iron, it hisses and detonates

;

is usually found in thin crusts on the surface

of the soil at particular seasons of the year,

particularly in hot climates. It is also met
with in various countries of Europe, and is

much used in making gunpowder, in medi-

cine, and the arts. The greatest part, how-

ever, employed for those purposes, is an ar-

tificial preparation from the refuse of animal

and vegetable bodies undergoing putrefac-

tion, and mixed with calcareous and other-

earth.

Third species. Natural Rock-salt

Is divided into two sub-species

:

1. Rock or stone-salt, which is of two
kinds, foliated and fibrous. The former is

commonly of a white or grey colour, occurs

massive and disseminated, and also chrystal-

lized in cubes ; in general is strongly translu-

cent, rather hard,, easily frangible, and feels

somewhat greasy. The latter is greyish,

yellowish, and snow-white'; occurs massive,

is strongly translucent, verging to semitrans-

parent, decrepitates when laid on burning

coals, and is found in beds lying over the first

or oldest floetz trap formation. It forms

whole hills at Cordova in Spain, is found also

in Germany, and almost every country in the

D d
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world. At Nantwich in Cheshire it has long

been dug. Its use is as general as its disse-

mination. Tt is employed as a daily season-

ing for our food, as a manure, in various ma-
nufactures, and for purposes too numerous to

mention.

2. Lake-salt occurs either in thin plates,

which are formed on the surface of salt-lakes,

or in grains at their bottom. It is translu-

cent, and of a saline consistence. It is found

in Cyprus, near the Caspian Sea, and in va-

rious parts of Africa.

Fourth species. Natural sal ammoniac.

The colour is commonly greyish or yel-

lowish-white. It is of a saline consistence,

and is flaky, with an urinous taste. It is

sometimes found massive, stalactitic, tube-

rose, b< tiyoidal, and chrystallized. It is the

product of volcanoes and pseudo-volcanoes,

and is found in Italy, Sicily, in the vicinity

of inflamed beds of coal both in England and
Scotland, and in several countries of Asia.

Fifth species. Natural Epsom salt.

Colour a greyish-white. It occurs in ca-

pillary efflorescences, and is mealy or tiaky,

of a saline consistence, and taste saltly bitter.

It is found as an efflorescence on clayey’

stones or gyps rocks, at Sena, at Solfatara, in

Hungary, and Bohemia. It is also contained

in many mineral springs, particularly those

of Epsom, whence it derives its name. Ep-
som salts are much used as an easy purgative.

Considerable quantities of magnesia may be?

obtained from them.

Sixth species. Natural Glauber salt.

The colour is usually greyish and yellow-*,

ish-white. It occurs in the form of mealy
efflorescences, in crusts, and sometimes chry-
stallized in acicular and in six-sided prismatic
chrystals. Internally it is shining, with a vi-

treous lustre, is soft, brittle, easily frangible*

and has a cooling but a saltly bitter taste.

It is found on the borders of salt-lakes, 0:1

moorish ground, on old and new-built walls

in different countries of Europe, Asia, and
Africa, and is used as a purgative medicine,
and in some places as a substitute for soda iu-

the manufacture of white glass.

Seventh species. Natural alum
Is of a yellowish or greyish-white colour ;

occurs as a mealy efflorescence, or in deli-

cate capillary chrystals ; has a sweetish astrin-

gent taste, and is produced in various situa-

tions in Scotland, Germany, Italy, Spain,
Sweden, and in Egypt.
Alum is employed as a mordant in dvein 2',

in the manufacture of leather, as a medicine,
for preventing wood from catching fire, and
for preserving animal substances from putre-
faction.

Eighth species. Flair salt.

The principal colours are snow, yellowish,
and greyish-white. It occurs in delicate ca-
pillary chrystals, lias a saline consistence,
and a sweetish astringent taste.

Hair salt is found in different mine coun-
tries on the continent, at Whitehaven in

England, and near Paisley in Scotland, and
bears a striking resemblance to fibrous gyps.

Ninth species. Rock butter.

The colour is light-yellow or greyish-white.

It occurs massive and tuberose, "is translu-

cent, has a saline consistence, or sweetish-*mur
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astringent taste, and feels a little greasy. It

oozes out of fissures of rocks of alum slate,

and is found in Lusatia, Thuringia, Denmark,
Siberia, and near Paisley in Scotland.

Tenth species. Natural vitriol

Is divided into the three following sub-
species:

1. Iron vitriol, is commonly of an emerald
and verdigris green. It occurs massive, tu-

berose, stalactitic, and chrystallized in differ-

ent iigures
;

is splendent and vitreous, has a
sahne consistence, and a sourish astringent
taste. It is found usually along with iron
pyrites, by the decomposition of which it is

formed, in different countries of continental
Europe, in many of the English mines, and
in America. It is employed to dye linen
yellow, and wool and silk black, in the pre-
paration of ink, as a paint, &c.

2 .Copper vitriol, is usually of a dark sky-
blue colour. It occurs massive, dissemi-
nated, stalactitic, dentiform, and chrystal-
lizcd

;
is translucent, soft, very brittle, and

has a styptic taste. It is found in various
rniiung countries, in Wicklow, and in Angie-
sea. It is used in cotton and linen printing,
and when prepared is employed by painters.

3. Zinc vitriol, is of a greyish, yellowish,
reddish, and greenish-white colour, (t oc-
curs tuberose, stalactitic, and coralloidal, is

translucent, of a saline consistence, and a stvp-
tic taste. It is produced most abundantly
where much blende occurs, and is found in

Austria, Hungary, and Sweden.
Here it must be remarked, that borax,

though so well known by name, is without a

place in the Wernerian system, as it is un-
certain whether or not it occurs in a solid

state. It is most probable that it occurs only
in solution in certain lakes. See Borax.

'1 lie new genus stallite, of which only one
species, cryolite, lias been found in Green-
land, seems properly to come under this

head.

CLASS III.

Inflammable Fossils.

Fossils belonging to this class are light,

brittle, mostly opaque, yellow, brown, or
black, seldom chrystallized, and never feel

cohl. They are more nearly allied to the

metallic than to the earthy or saline classes.

First Genus.
Sulfkur Genus.

First species. Natural sulphur.

It contains the two following sub-species

:

1. Common natural sulphur, is of the co-

lour the name expresses, but of different de-

grees of intensity. It occurs massive, disse-

minated, and chrystallized in octahedrons or

double six-sided pyramids, is internally be-

tween shining and glistening, translucent, in

chrvstals frequently transparent, very soft,

easily frangible, and light.

It is found in masses in gyps, in veins that

traverse primitive rocks, in nests of lime-

stone, and in other situations, and is pro-

duced in every quarter of the world, though
in the British dominions it seems to be con-

fined to Ireland.

2. Volcanic natural sulphur is of the co-

lour the name imports, but with a consider-

able tinge of green. It occurs corroded, ve-

sicular, perforated, amorphous, and some-
times as a sublimate in flowers, is glistening

and resinous, and translucent in a slight de-
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gree. It is found only in volcanic countries,
and among lava, but is produced in great
abundance; and is employed in medicine, in

the composition of gunpowder, and as a va-
pour in whitening wool and silk.

Second Genus.
Bituminous Gejius. See Bitumens.

First species. Frozen coal. See Coal.

Fourth Genus.
Graphite Genus.

First species. Glance coal.

This is divided into two sub-species

:

1. Conchoidul glance coal, is of an iron-
black colour, of different degrees of intensity',

occurs massive and vesicular, internally shin-
ing, bordering sometimes on semi hard,
brittle> easily frangible, and light. It bums
without flame or smell, and has hitherto been
found only in the newest floetz mass forma-
tion, accompanied with other kinds of coal,
at Meissner in Hessia. The fracture is con-
choidal.

2. Slaty glance coal, is of a dark iron-black
colour, occurs massive, is shining and glis-

tening, soft, very easily frangible, light, and
intermediate between sectiie and brittle. It

is found imbeded in masses, beds, and veins,
in primitive, transitive, and floetz rocks,
and is produced in Spain, Savoy, Saxony,
Bohemia, and in the isle of Arran in Scot-
land. its principal fracture is more or less

slaty.

Second species. Graphite.

This contains two sub-species :

1. Scaly graphite, is commonly of a dark
steel-grey colour. It occurs massive and
disseminated, is usually glistening, fracture
scaly-foliated, is very soft, perfectly sectiie,

writes and soils, feels very greasy, and is ra-
ther difficultly frangible.

2. Coippact graphite, is rather blacker
than the preceding, is internally glimmering
with a metallic lustre, fracture fine-grained,
in other respects agreeing with the preced-
ing. It usually occurs in beds, and is found
near Keswick in England, in Ayrshire in

Scotland, and jn various other parts of Eu-
rope, Asia, and Africa. The finer kinds are
first boiled in oil, and then cut into pencils.
The coarser parts and sawings are melted
with sulphur, and then cast into coarse pen-
cils for the ’use of artificers. It is likewise
applied to various other purposes, under the
vulgar name of black lead.

Third species. Mineral charcoal.

The colour is a greyish-black. It occurs
in small angular and somewhat cubical-shaped
pieces, is glimmering, with a silky lustre,

soils strongly, is soft, and light. It'is found
in thin layers in different kinds of coal, and
is widely disseminated.

Fifth Genus.
Resin Genus. See Resins.

- First species. Amber.

This is divided into the two following sub-
species:

1. White amber, is of a straw-yellowish
colour. It occurs massive, and sometimes
associated with the following sub-species, is

glistening with a resinbus lustre, fracture con-
choidal, and simply translucent.

2. Yellow amber, is of a wax-yellow co-
lour, passing into several neighbouring shades.

It occurs always in indeterminately angular
blunt-edged pieces, is externally dull, inter-
nally splendent, with a vitreous and resinous
lustre. It is transparent, soft, rather brittle,

pretty easily frangible, light, and swimming.
It burns with a yellow-coloured flame, emit-
ting an agreeable odour; when rubbed, it

acquires a strong negative electrical virtue
;

is found in layers of bituminous wood, and
in moor coal, on sandy sea-sliores, and fre-
quently floating on the sea. It is chiefly-

produced on the coasts of Prussia, in Sweden,
Norway, &c. and according to some, has
been found in the alluvial land near London.
It admits of a fine polish, and is cut into
necklaces, bracelets, snuff-boxes, and various
other articles. The oil and acid obtained
from it are used in medicine.

Second species. Honey-stone.

See Mellite.

CLASS IV.

Metallic Fossils.

First, Platina Genus.

First species. Native platina.

The colour is very light steel-grey, ap-
proaching to silver-white. It occurs in flat,

smooth, and smallish grains, externally shin-
ing, lustre metallic, intermediate between
semihard and soft, completely malleable,
pretty flexible, and very heavy, its specific
gravity being about 15.6.

Platina is the least fusible of metals, and
does not amalgamate with mercury. Jt has
hitherto been found only in sand accom-
panied with other metals, and is produced in
South America, and probably also in St. Do-
mingo and Barbadoes. From the peculiar
qualities it possesses of resisting the action of
many salts, of remaining unaltered in the air,

and of receiving a fine polish, it has been
rendered subservient to several purposes in
chemistry and the arts. See Platina.

Second Genus. Gold.

First species. Native gold.

This is divided into three sub-spccies

:

L Gold-yellow native gold, is of a perfect
colour, corresponding to its name. It seldom
occurs massive, often disseminated in mem-
branes, in roundish and flatfish pieces, in
grains, and also chrystallized in cubes, octa-
hedrons, simple three-sided pyramids, garnet
dodecahedrons, and acute double eight-sided
pyramids. External lustre of the chrystals is

splendent; internally it is glimmering, pass-
ing into glistening. It is soft, completely
malleable, flexile, and uncommonly heavy. It
is found in veins, beds, disseminated in rocks,
and in grains, in almost every country of the
world, but commonly in too small quantities
to be collected for use. America and Africa
supply the largest quantities.

2. Brass-yellow native gold, is principally
of the colour of brass, occurs disseminated,
capillary, moss-like, reticulated, and in leaves*
also chrystallized in thin six-sided cubes, and
is rather lighter than the preceding. It is

found in different situations in Bohemia,
Transylvania, and Norway.

3. Greyish-yellow native gold, is of a brass-
yellow colour falling into steel-grey, occurs
in very small flatfish grains like platina, and
is found with that metal.

Third Genus, Mercury, which see.
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First species. Native mercury, .or quick-
silver.

The colour is tin-white
; it occurs perfect-

ly fluid in globules, is splendent, and has a
metallic lustre, does not wet, feels very cold,

and is uncommonly heavy. Before the blow-
pipe it is volatilized, without any smell. It

is usually found in cinnabar at Idria. It oc-
curs in a compact limestone, and here it is

very abundant. It is likewise produced in

different parts of Germany, France, Spain,
and in very large quantities in Peru.

T he uses of quicksilver are multifarious,

and cannot be enumerated in this place.

Second species. Natural amalgam.

Fluid or semi-fluid amalgam is of an inter-

mediate colour between tin and silver-white.

It occurs in small massive pieces and in balls,

also disseminated and chrystallized in diffe-

rent forms. Externally it is shining and
splendent, is soft and somewhat fluid

;
when

cut or pressed, it emits a creaking sound like

natural amalgam, and is uncommonly heavy.

!Third species. Mercurial horn-ore, or cor-
neous mercury.

Is of an ash-grey colour, of various degrees
of intensity; occurs very rarely massive, but
commonly in small vesicles, internally chry-
stallized and splendent. It is soft, ‘sectile,

easily frangible, and heavy. It is usually
found with the other species of mercury, and
is produced in the same countries. It was
first discovered in tiie mines of the Palatinate.

Fourth species. Mercurial liver-ore, or
mercurial hepatic ore.

Compact mercurial liver-ore, is of an in-

termediate colour between dark-red and lead-
grey, occurs massive, is glistening and glim-
mering internally, opaque, soft, sectile, easily
frangible, and uncommonly heavy. It is the
most common ore of mercury at Friaul in
Idria.

Fifth species. Cinnabar.

Dark-red cinnabar, is principally of a per-
fect cochineal red, occurs massive, dissemi-
nated, in blunt-cornered pieces, in mem-
branes, amorphous, dendritic, fruticose, and
chrystallized. The chrystals are small, splen-
dent externally, and shining internally. The
massive cinnabar is opaque or translucent on
the t;dges, very soft, sectile, easily frangible,
and uncommonly heavy.

Bright-red cinnabar is of a lively scarlet-
jvd colour. It occurs massive and" dissemi-
nated, is internally glimmering, substance
opaque, streak shining, soils, is very soft, sec-
tile, very easily frangible, and very heavy.
Both belong to the same countries with quick-
silver. In Idria, Spain, and Peru, this genus
is most abundant, it does not occur in Nor-
way, Sweden, Great Britain, or Ireland. From
the ore of cinnabar the greatest part of the
mercury used in commerce is obtained.

Fourth Genus. Silver.

First species. Native Silver.

Common native silver is of the colour the
name expresses. It occurs massive, disse-
minated, in pieces, plates,- and membranes,
as weil as in other forms, besides being chry-
stallized in cubes, octahedrons, four-sided rec-
tangu. a r prisms, double six-sided pyramids,
double three-sided pyramids, and hollow four-
sided pyramids. It is soft, perfectlv mal-
leable, common flexible, and very "heavy

when pure. It appears to belong to the

newer primitive rocks, where it occurs in

veins, and is usually accompanied with heavy
spar and quartz.

Second species. Antimonial silver.

The colour is intermediate between tin-

white and silver-white. It occurs massive,

disseminated, and chrystallized, is externally

glistening, internally shining and splendent,

with a metallic lustre. It is found in coarse,

small, and fine granular distinct concretions,

is sectile, not very difficultly frangible, soft,

and uncommonly heavy. It contains upwards
of 80 parts of silver. It occurs in veins com-
posed of calx, spar, &c. in Spain, Germany,
and other countries.

Third species. Arsenical silver.

The colour is tin-white, passing into silver-

white. It occurs massive, disseminated, glo-

bular, and chrystallized
; is sottish, sectile, and

very heavy. It contains about 12 parts of

silver, much arsenic and iron, and is usually

found with native arsenic and other minerals
in Germany and Spain, but is a rare mineral.

Fourth species. Corneous silver-ore, or
horn-ore.

The colour is most frequently a pearl-grey,
of all degrees of intensity. It occurs massive,
disseminated, in membranes, balls, and also

' chrystallized in cubes and in acicular and
capillary chrystals. It is more or less trans-

lucent, soft, perfectly malleable, and heavy.
It contains upwards of 60 parts of silver, and
is found always in veins. It is widely distri-

buted over the globe, but is most abundant
in South America. It is sometimes found in

Cornwall, and receives its name from cutting
like horn.

Fifth species. Silver-blacJc.

The colour is a blueish-black, whence its

name. It occurs massive, disseminated, and
in various other forms, of all degrees of con-
sistence, from friable to solid. It gives a
shining metallic streak, soils very little, is

easily frangible, sectile, and heavy. It is

found with silver-glance and horn-ore in

Hungary, Bohemia, Norway, and Siberia.

Sixth species. Silver-glance

Is of a dark-blackish lead-grey colour, oc-
curs usually massive, disseminated, in mem-
branes, & c. and also chrystallized in cubes,
octahedrons, garnet dodecahedrons, and
double eight-sided pyramids. Externally it

is shining and glistening
; internally it alter-

nates from shining to glistening, and has a
metallic lustre. It is soft, completely mal-
leable, pretty flexible, and uncommonly
heavy, containing upwards of 80 parts of

pure silver
; and is found in veins, along with

native silver and other minerals, in Hungary,
Austria, and other countries of Europe, but
more particularly in Mexico and Peru.

Seventh species. Brittle silver-glance.

The colour is intermediate between iron-

black and dark lead-grey. It occurs massive,
disseminated, in membranes, and frequently
chrystallized in equiangular six-sided prisms,
.and rectangular four-sided tables. Exter-
nally it is highly splendent, internally shining
and glistening. It is soft, brittle, easily

frangible, and uncommonly heavy, contain-
ing upwards of 60 parts of silver. It is found
always in veins, accompanied with other mi-
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nerals, and principally in Hungary and Sax
ony.

Eighth species. Red silver-ore.

Dark-red silver-ore is intermediate be-

tween cochineal-red and lead-grey. It oc-

curs massive, disseminated, dendritic, in

membranes, and chrystallized in equiangular

six-sided prisms. It is externally splendent;

internally it alternates from shining to glim-

mering. The massive varieties are opaque ;

the chrystallized passing from semi to transpa-

rent. It is soft, sectile, easily frangible, and
heavy.

This species occurs always in veins, ac-

companied with other minerals, and is found
in Bohemia, Hungary, Norway, and other

countries.

Ninth species. White silver-ore.

The colour is a very light lead-grey. It

occurs massive and disseminated, has a me-
tallic lustre, a shining streak, is soft, slightly

flexible, easily frangible, and heavy. It con-
tains large quantities of lead, sulphur, and an-

timony, and scarcely 10 parts of silver. It is

always found in veins, and chiefly near Frev-
berg.

Tenth species. Black silver -ore.

The principal colour is iron-black, inclin-

ing to steel-grey. It occurs massive, disse-

minated, and chrystallized in three-sided py-
ramids. Internally it is shining w ith a me-
tallic lustre. It is semihard, sectile, easily

frangible, and heavy.

Fifth Genus. Copper, which see.

First species. Native capper.

The colour is copper-red, but frequently tar-
nished. It occurs massive, disseminated, and
in various other forms, besides being chry-
stallized in cubes, dodecahedrons, See. It is

intermediate between semihard and soft,

completely malleable, common flexible, dif-

ficultly frangible, and very heavy. It is usu-
ally found in veins and sometimes in beds,

and is produced in Cornwall, Anglesea, the
Shetland islands, and many other countries

of Europe, Asia, and America. Copper may
be applied to a vast number of useful pur-
poses, and is next to iron the most necessary
of metals.

Second species. Copper-glance.

Compact copper-glance is usually of a

dark lead-colour, passing into blackish- grey.
It occurs massive, disseminated, in mem-
branes, and occasionally chrystallized

; exter-
nally shining, internally between shining and
glistening. It is soft, perfectly sectile, easily

frangible, and heavy.

Third species. Variegated copper ore.

Its colour, when dug, is intermediate between
copper-red and pinchbeck-brown, but it soon
becomes tarnished. It occurs massive, dis-

seminated in plates, membranes, and chry-
stallized in octahedrons. It is soft, slightly

sectile, easily frangible, and heavy ; and is

found in beds, veins, and rocks of different

formations, in Cornwall, and various parts of
continental Europe. It yields about 7i>

parts of pure copper.

Fourth species. Copper pyrites.

When fresh, its colour is brass-yellow, of dif-

ferent shades according to its richness. It oc-
curs massive, disseminated in membranes. Sec

.

and also chrystallized in various figures. Ex-
ternally it is intermediate between glisten inj
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and shining, Internally soft; is between
semi hard and soft, brittle, easily frangible,

and heavy.

Fifth species. While copper- ore
Isofan intermediate colour between diver-

white and bronze-yellow : occurs massive and
disseminated

; is internally glistening, with a

metallic lustre ; rather soft, brittle, easily

frangible, and heavy. It is found in veins

and mineral beds in primitive mountains,
find is produced in Cornwall, in different

'parts of Germany, in Siberia, and in South
America

; but it is one of the rarest species

of copper ore.

Sixth species. Grey copper ore, or
Fahl ore.

The most common colour is steel

-

&ey : it occurs massive, disseminated, and
also crystallized in tetrahedrons, octahedrons,
find garnet dodecahedrons. It is more or

less semihard, brittle, easily frangible, and
lieav-y

; and is found in the newer primitive

rocks, and likewise in transitive and floetz

rocks, in several mines of Cornwall, in Ger-
many, Italy, Sweden, Norway, Siberia, and
Chili. it is usually smelted on account of
the copper it contains.

Seventh species. Copper black.
The colour is usually intermediate between

bluish and brownish-black : it occurs massive,
or disseminated, and as a coating, to other ores
ot copper

;
is always more or less cohering,

and heavy, containing from 40 to 50 parts
of copper. It is usually found with copper
pyrites, &c. and is produced in Silesia,

Germany, France, Sweden, Norway, and
Siberia. Sometimes it is very beautiful.

Eighth species. Fed copper ore.

Compact red copper is usually of a dark co-
chineal-red colour; occurs massive, in mem-
branes, crowded, amorphous, and also dis-

seminated. Internally it is glimmering, in-

clining to glistening, with a semimctallic
lustre: it is opaque, semihard, brittle, easily

frangible, anu heavy.

Ninth species. Tile ore.

Earthy tile ore is usually of a red hyacinth
colour; massive, disseminated, and intrusting

copper pyrites; is intermediate between
friable and solid, soils slightly, is almost al-

ways coherent, and is heavy. It is found
in veins, commonly accompanied with native
copper ore and malachite.

Tenth species. Copper azure

.

Earthy copper azure is of a smalt-blue co-

lour; usually friable, and disseminated; is

composed of dusty particles, does not soil, is

chiefly cohering, find approaches to heavy.
It is found in small quantities, usually ac-

companied with malachite and copper green,
in different parts of Germany, in Norway, and
Siberia.

Eleventh species. Malachite, which see.

Twelfth species. Copper green.
The principal colour is verdigris-green, of

different degrtes of intensity : it usually occurs
massive, disseminated, and coating mala-
chite ; is internally shining

;
more or less

transluscent, soft, not very brittle, easily

frangible, and intermediate between heavy
and not particularly heavy. It is found in

the same geognostic situation with malachite,

in Cornwall and other countries, but is rare.

Thirteenth species. Iron-shot copper
green.

Earthy iron-shot copper green is usu-
ally of an olive-green colour; occurs
massive, and disseminated

; is dull, soils a
little, soft, passing into friable, not very
brittle, easily frangible, and not particularly
heavy.

Fourteenth species. Copper emerald.
The colour is an emerald-green. It occurs in

chrystullized six-sided prisms, which are ex-
ternally and internally shining, with a vitre-

ous lustre, and transluscent. It is semihard,
brittle, and not particularly heavy; and is

found in the remoter parts of the Russian
dominions, and on the Chinese frontiers.

Fifteenth species. Copper mica
Is usually of an emerald-green colour : it

occurs massive, disseminated, and occasionally
chrystallized in very thin six-sided tables.
Externally it is smooth and splendent, inter-
nally splendent with a pearly lustre. The
massive varieties are translucent; the chry-
stallized transparent. It is soft, s- ctile, not
very brittle, nor particularly heavy ; and has
hitherto been found only 'in veins in Corn-
wall, where it passes under the unscientific
name of foliatic arseniat of copper.

Sixteenth species . Lenticular ore.
1 he colour is sky-blue, sometimes passing

into verdigris green. It occurs chrystallized
in small, flat, double, four-sided pyramids

;

is externally shining; translucent, soft, rather
brittle, and very easily frangible. Hitherto
it has been found only in Cornwall.

Seventeenth species. Oliven ore.
Foliated oliven ore is of a perfect olive-

green : seldom occurs massive, usually in

drusy crusts, and in small chrystals, present-
ing acute rhomboids, and oblique four-sided
prisms. Internally it is glistening, with an
adamantine lustre. Tt is very soft, sectile,
and heavy in a low degree ; and has hitherto
been found only in Cornwall.

Sixth Genus. Iron.

First species. Native iron
Is of a light steel-grey colour, inclining to

silver white : it has hitherto been found only
ramose

; internally it is intermediate between
glimmering and glistening, with a perfect me-
tallic lustre, and a hackly fracture. It is be-
tween soft and semihard, perfectly malleable,
common flexible, difficultly frangible, and un-
commonly heavy. Hitherto it has been
found only in loose masses on the surface of
the earth, and is a rare production.

Second species. Iron pi/rites.

Common iron pyrites is usually of a perfect
bronze-yellow colour : it occurs massive, dis-

seminated, in membranes, and also chrystalliz-
ed in cubes, octahedrons, dodecahedrons, ico-

sahedrons, and leuzite chrystals. It is hard,
brittle, and heavy, and when rubbed or
struck with steel, emits a strong sulphureous
smell. It occurs in almost every kind of
mineral repository, but most commonly in

granite : its geographic distribution is equally
extensive, but it is principally valued on
account of the sulphur which may be ex-
tracted from it by sublimation.

Third species. Magnetic pyrites
Is ofan intermediate colour between bronze-

yeliow and copper-red : it occurs massive and
disseminated

;
is internally shining, with a

metallic lustre, passes from hard to semi-
hard, is brittle, easily frangible, and heavy.
It is attracted by the magnet

; is found
only in primitive mountains, in Caernar-
vonshire, in several parts of Germany, in
Norway, and Siberia

; and is used for the-
same purposes as common pyrites.

lourth species. Magnetic iron-stone.

1

Common magnetic iron-stone is of an iron-
black colour : is massive, disseminated, and
also. chrystallized in cubes, octahedrons, and
garnet dodecahedrons, and rectangular four-
sided prisms. Jt is externally shining; in-
t ernail_> between splendent and glistening,
wiih a metallic lustre; is intermediate be-
tween hard and semihard, brittle, and
heavy, it occurs most frequently in pri-
mitive mountains, and is found in the Shet-
iaiuis, many parts ot Germany, and other
countries, particularly Sweden. When pure
it affords excellent bar iron.

Fifth species. Iran glance.

Common iron glance is usually of a dark,
steel-grey colour, with several different
shades. It commonly occurs massive and
disseminated, and also chrystallized in flat,
double, three-sided pyramids, and in double
three-sided pyramids. Externally it alter-
nates from splendent to glistening

; infernally
it is most commonly glistening/ It is hard,
brittle, heavy, and rather difficultly frangible.
It occurs in beds and veins in primitive and
transitive mountains, and is found in con-
siderable quantities in Sweden and other
countries, and affords, when smelted, an ex-
cellent malleable iron.

Sixth species. Red iron-stone.

Red iron froth. The colour is interme-
diate between cherry-red and brownish-red.
It occurs commonly triable, massive, some-
times coating and disseminated, and is com-
posed of scaly particles, which are glimmer-
ing, and have a semi-metallic; lustre. It soils,
strongly, feels greasy, and is pretty heavy.
It is found usually in veins, and chiefly In
primitive mountains in Lancashire, Cornwall,
Noi way, Germany* and Chili, and produces
good iron.

Seventh species.. Brown iron-stone.

Brown iron froth is of an intermediate co-
lour between steel-grey and clove-brown, and
is between fri .ble and solid. It occurs mas-
she, coating, spumous, &c. and is composed
of scaly particles,, shining and glistening,
with a metallic lustre. It soils strongly, feels
greasy, and is very light. It is commonly
found lining drusy cavities, in brown hema-
tite, in the Shetland isles, in various parts of
Germany, and in Chili.

Eighth species. Sparry iron-stone.

1 lie principal colour is a light yellowish-
grey, which, on exposure to the air or heat,,
changes into brown or black. It occurs
massive, disseminated, with pyramidal im-
pressions, in plates, and chrystallized. It is
found in granular distinct concretions, com-
monly translucent on the edges, semihard,
not very brittle, easily frangible, and heavy!
It is chiefly confined to the primitive and
floetz mountains, and is produced in small-
quantities in England, Scotland, and Ireland

;.

but on the continent it is in some places
very abundant, and affords an iron which is

excellently adapted for steel-making.
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Ninth species. Black iron-stone.

Compact black iron-stone, is of an inter-

mediate colour between bluish-black, and

dark steel-grey: it occurs massive, tuberose,

yeniforni, &c. is semihard, brittle, easily

frangible, and heavy.

Tenth species. Clay iron-stone.

Reddle is of a .light brownish-red, passing

into cherry-red : it occurs only massive ;
soils

strongly, and writes, is sectile, easily fran-

gibie. and rather heavy. It is chieily found

in the newer clay-slate, and is produced

pretty abundantly in Germany 'and Siberia.

The coarser varieties are used by the car-

penter, the liner by the painter,, under the

name of red-chalk.

Eleventh species. Bog iron-ore.

Morass ore is of a yellow-brown colour,

sometimes friable, sometimes coherent, and

occurs massive, corroded, in grains, and tu-

berose. It soils pretty strongly, feels meagre

but line, and is lightish.

Twelfth species. Blue iron-earth.

When fresh it is whitish, but soon becomes

of an indigo-blue colour, of different degrees

of intensity; it occurs massive, disseminated,

aad thinly coating; the particles are dull and

dusty; it soils slightly, feels tine, and is light-

ish. It is found in nests in clav-beds, and

other situaions, in the Shetland isles, Ice-

land, Sweden, and Siberia.

Thirtee nth species. Green iron-earth.

Friable green iron-earth is ot a siskin-green

colour, occurs massive and disseminated, is

more or less cohering, soft, line, easily fran-

gible, and intermediate between particularly

heavy and heavy-

Fourteenth species. Cube ore.

The colour is olive-green, oi different de-

grees of intensity ;
it occurs massive, and

chrystallized in. small cubes, is translucent, suit,

brittle, and not particularly heavy. It is

found in veins,, but hitherto only in Corn-

wall.

Seventh Genus. Lead.

First species. Lead glance.

Common lead glance is ot a fresh lead-

grey colour, of different degrees of intensity ;

si occurs massive, disseminated, in mem-

branes, &c. and also chrystallized in cubes,

octahedrons, four-sided prisms, six-sided

prisms, and three-sided tables, it is solt,

sectile, externally easily frangible, and un-

commonly heavy ;
and is found in veins and

beds in primitive, transitive, and iloetz moun-

tains, at lead-hills in Lanarkshire, Derby-

shire, and several other counties ot England,

Scotland, and Wales ;
besides being widely

diffused over other parts of the globe. It is

most frequently worked as an ore ot lead,, but

sometimes as an ore of silver.

Second species, Blue-leacl ore

,

Is of an intermediate colour between dark

indigo-blue and lead- grey ;
it occuis mas-

sive, and chrystallized in perfect six-sided

prisms, is soft, sectile, easily frangible, and

heavy, and is found in veins with other mi-

nerals of the same class, but is altogether a

rare fossil, nor has it hitherto been discovered

in Britain.

Third species. Brown-lead ore.

Is of a hair-brown colour of different de-

grees* of intensity; it occurs massive, and

mineralogy.

chrystallized in six-sided prisms, is feebly

translucent, soft, not very brittle, easily fran-

gible, and intermediate between heavy and

uncommonly heavy. It is found in veins,

accompanied with other minerals, in Bohe-

mia, Hungary, Brittany, and Saxony.

Fourth species. Black-lead ore.

The colour is greyish-black, of different

degrees of intensity ; it occurs massive, disse-

minated, and chrystallized in six-sided pi isms;

externally is usually splendent, internally

slw.nin°* with mi cid&iruuitinc lustre, is ldthei

brittle” easily frangible, and heavy. It is

found in veins, and almost always accompa-

nied with other kinds ot lead ore, at lead-hills

in Scotland, in Bohemia, Saxony, and other

mineral countries.

Fifth species. Whitt-lead ore.

The colour is white, but has various shades;

it occurs massive, disseminated, in mem-

branes, but most commonly chrystallized in

prisms and p \ ramids, or different iigures.

Externally, it" is specular splendent, inter-

nally between splendent and glistening, with

an adamantine lustre. It is soff, brittle, very

easily frangible, and heavy, and is found in

most"
1

places where the other species occur, in

England, Wales, Scotland, Ireland, &c.

Next to lead glance it is the most common of

the lead ores, but is seldom in sufficient

abundance to become an object to the metal-

lurgist.

Sixth species. Green-lead ore.

Its colour is grass-green, of various shades;

it generally occurs chrystallized, in six-sided

prisms, is always translucent, soff, lathei

brittle, vfery easily frangible, and heavy.
^

It

is produced in Scotland and other countries,

and is sometimes confounded with the pie-

ceding species.

Seventh species. Red-lead ore.

Its general colour is a hyacinth-red ;
it oc-

curs massive but rarely, sometimes in mem-

branes, but most commonly chiystullized in

broad oblique four-sided prisms, is both ex-

ternally and internally splendent, very soft,

between brittle and sectile, easily frangible,

and heavy. It is found in veins in gneiss and

mica slate, accompanied with other fossils ot

the same kind, in Austria, Savoy, and Sibe-

ria, and on account of its beautiful colour is

chieily used as a pigment.

Eighth species. Yellow-red ore.

Its principal colour is wax-yellow; it is

generally chrystallized in rectangular four-

sided tables, cubes, octahedrons, equiangular

eight-sided tables, and double eight-sided

pyramids. Externally, it is shining and

smooth, internally glistening, with a resinous

lustre; it is translucent, soft, between brittle

and sectile, easily frangible, and heavy. It

is found in compact lime-stone in Gaiinthia,

and some other countries of the continent.

Ninth species. Lead vitriol,
or vitriol of

lead.

The colour is yellowish-grey and greyish-

white; it occurs only chrystallized in octahe-

drons of different Iigures. Externally it is

shining, internally splendent, with an ada-

mantine lustre. It is often semi-transparent,

rather brittle, and heavy, and is found in

Scotland, Anglesea, and Spain,.

Tenth species. Lead earth.

Coherent lead earth is usually of a yellow-

ish-grey colour; it occurs massive, is inter-

nally glimmering, usually opaque, soft, in-

clining to sectile, easily frangible, and'heavy.

It is found in primitive lime-stone in Derby-

shire, Scotland, and many other countries.

Eighth Genus. Tin.

First species. Tin pyrites.

The colour is intermediate between steel-

grey and brass-yellow; it occurs massive and
disseminated, internally is glistening, and lias

a metallic lustre, is semihard, brittle, easily

frangible, and heavy. It melts easily, and
.lias hitherto been found only in Cornwall.

Second species. Tin stone.

The most common colour is blackish-

brown; it oecurs massive, disseminated, in

rolled pieces, in grains, like sand, but most
frequently chrystallized in prisms and pyra-

mids of different Iigures. Internally it is

shining and glistening, it yields a greyish-

white streak, is hard,; easily frangible, brittle,

and very heavy. It is found only in primi-

tive rocks, and is confined to: a few situations,,

like ail the tin genus.

Third species. Cornish tin ore, or woodtin

,

The most usual colour is hair-brown, of

different degrees of intensity ; it occurs usu-

ally in rolled pieces, sometimes reniform with

impressions, it is found usually m large and
coarse granular distinct concretions, is opaque,,

hard, brittle, easily frangible, and uncom-
monly heavy. It is infusible, and hitherto,

has only been found in Cornwall in alluvial

land, accompanied with tin stone.

Ninth Genus. Bismuth,

First species. Native bismuth

Its colour is silver-white, with an incli-

nation to red
;

it occurs massive, dissemi-

nated in leaves, reticulated, and chrystallized

in small four-sided tables, and in small and
indistinct cubes, and three-sided pyramids.

It is soft, sectile, ratiier difficultly frangible,

and uncommonly heavy
; and is found in

veins in primitive mountains in Saxony, and
other parts of the continent

;
but it is doubt-

ful if produced in Britain.

Second species. Bismuth glance ,•

The colour is a light lead-grey
;

it occurs

massive, disseminated, and in acicular and
capillary chrystals ;

it soils, inclines to sectile,.

is easily frangible, and heavy. It is found,

always in veins, and is usually accompanied
with native bismuth, chiefly in Saxony, Bo-
hemia, and Hungary.

Third species. Bismuth-ochre,

The colour is a straw-yellow, passing into,

other neighbouring shades ;
it is massive and

disseminated, opaque, soft, not very brittle,,

easily frangible, and heavy. This mineral

is rare, and seems to be confined to a few

places in Saxony and Bohemia.

Tenth Genus, Zinc,

First species. Blende.

Yellow blende is of a dark wax and sul-

phur yeliow colour
;

it usually occurs mas-
sive and disseminated, but is sometimes chrys-
tallized in rectangular four-sided prisms

;
it

is shining and splendent Mb externally and
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:.internally, with an adamantine lustre; is

found in large and coarse granular distinct

concretions, is usually translucent, semihard,
brittle, easily frangible, and heavy. It phos-
phoresces when rubbed in the dark

;
occurs

most frequently in transitive mountains in

Bohemia, and other parts of Germany.

Second species. Calamine.

The general colour is yellowish-grey, which
•passes into other neighbouring shades

;
it

•occurs massive, disseminated, cellular, cor-
roded, &c. and chrystallized in tables, cubes,
pyramids, and prisms. Externally the chrys-
taU are splendent and shining

; internally,

between shining and glimmering. It is usu-
ally found in small and line granular distinct

concretions, is semihard, ‘not very brittle,

rather difficultly frangible, and heavy
;
and

is produced in beds in a tloetz limestone for-

imition, accompanied with iron-ochre, lead-
glance, ckc. It is met with in ail the mine
counties of England and Scotland, in Ger-
many, and other parts of the continent

;
and

when purified and roasted, is used for the
fabrication of brass, which is a compound of
.zinc and' copper.

Eleventh Genus. Antimony.

First species. A alive antimony.

The colour is perfect tin-white: it occurs
massive, disseminated, reniform, and probably
chrystallized; in the fresh fracture it is splen-
dent, and has a metallic lustre. It is found
usually in coarse, small, and fine granular
distinct concretions, is soft, sectile, easily

-frangible, and heavy in a low degree. Jt is

roduced in veins in Dauphiny and in the
larz, and disseminated in calx-spar in West-

ermanriland, in Sweden
; but is a rare mine-

ral.

Second species. Grey antimony ore.

Compact grey antimony-ore is usually of
a light lead-grey colour, occurs massive,' dis-

-seminated, and occasionally in membranes
;

internally is shining and glistening with a
metallic lustre, is soft, not very heavy, easily

frangible, soils, and becomes more shining in

the streak. It is found in Sweden and some
other countries, but is the rarest sub-species.

Third species. Black antimony ore.

Is of an iron-black colour, occurs only
chrystallized in rectangular four-sided tables,

is internally shining with a metallic lustre

;

is soft, rather sectile, and heavy. In Corn-
wall it is found of peculiar beauty.

Fourth species. Red antimony-ore.

Its colour is cherry-red; it occurs massive,
•often in membranes, but most frequently in
•delicate capillary chrystals

;
both externally

and internally it is shining, and has an ada-
mantine lustre. It is found in coarse, small,

and longish granular distinct concretions, is

opaque, not very" brittle, and easily frangible;
But is a very rare species.

Fifth species. White antimony ore.

It passes in colour from snow-white to se-

veral neighbouring shades
; occurs massive

and in membranes occasionally, but most
commonly chrystallized in rectangular four-

sided tables, cubes, and acicular and capil-

lary chrystals. It is found in coarse and
small granular distinct concretions, is trans-

lucent, soft, rather sectile and heavy. Before
the blowpipe, it becomes wholly volatilized.

MINERALOGY.

It is found in veins in Bohemia, Hungarv,
and Saxony. J

Sixth species. Aniimony-oclire.
The colour is a straw-yellow, of various

degrees of intensity
; it seldom occurs mas-

sive and disseminated, but usually as a coat-
ing on chrystals of grey antimony ore. It is

dull, soft, not very brittle, nor 'particularly
heavy. It is found always in veins, in diffe-
rent parts of Germany, and is evidently
found by the decomposition of grey anti-
mony ore.

Twelfth Genus. Cobalt.

First species. While cobalt ore.
When fresh fractured the colour is usually

tin-white
;

it occurs massive, disseminated,
r<.c. and also chrystallized in cubes and
double four-sided pyramids. It is found in
coarse, small, and line granular distinct con-
cretions; is semihard, brittle, not very diffi-
cultly frangible, and heavy. It easily melts
befoi e the blowpipe, emits a strong arsenical
smell, and yields a white metallic globule.
It usually occurs in beds in primitive moun-
tains, and is found in Sweden, Norway, and
Silesia.

Second species. Grey cohalt ore.
On the fresh fracture its colour is light steel-

grey inclining to white, but it becomes tar-
nished by exposure; it occurs only massive,
disseminated, tubiform and specular

; inter-
nally it is glimmering or glistening with a
metallic lustre, is tound in thick anti curved
lamellar distinct concretions, and is pro-
duced in Cornwall, Norway, and various
other countries.

r
Third species. Cobalt glance.

rhe colour is <1 silver-white, slightly inclin-
ingto reddish : it is commonly massive and
disseminated, sometimes chrystallized in dif-
ferent forms

; is externally splendent, inter-
nally between shining and glistening, and has
a metallic lustre. It is semihard, brittle,
not very easily frangible; and when struck
with steel, emits an arsenical smell. It is

found in veins in various formations, in the
different mine countries of the continent of
Europe; and from it the greatest part of the
cobalt in commerce is obtained, which is

highly useful in the manufacture of glass, and
as a paint.

Fourth species. Black cohalt ore.
'

Eartln black cobalt ore is of an intermedi-
ate coloui between brownish and blueish-
black, is composed of dull, dusky particles,
which soil a little, usually cohering, streak
shining, and very light.

dfth species. Frozen cohalt ochre
Is of a liver-brown colour, passing some-

times into other neighbouring shades; it oc-
ems massive and disseminated, is internally
dull, soft, sectile, easily frangible, and light

;

and appears to be peculiar to the fioetz
mountains in some parts of Germany and
Spain.

Sixth species. Yellow cohalt ochre
Is usually ol a dirty straw-yellow, occurs

massive, frequently much bursten and cor-
roded

;
it is internally dull, streak shining,

soft, and rather friable, sectile, easilv fran-
gible, and light. It is the rarest species of
cobalt ore, but most valued on account of
its purity.

,

Seventh species. Red cobalt ochre.
Cobalt crust is of a peach blossom-red co-

ll

lour, of different degrees of intensity, occurs
most frequently in velvety drusy coatings,
and disseminated, is feebly glimmering, bor-
dering on dull, scarcely soils, has a shining
streak, and is very soft and light.

Thirteenth Genus. Nickel.

First species. Copper nickel

Is of a red copper-colour of different de~
grees of intensity

; it occurs usually massive
and disseminated, is internally glistening, and
has a metallic lustre. It is usually unsepa-
rated

; sometimes, however, it is’ found in
coarse and small granular distinct concre-
tions, is semihard in a high degree, brittle,
not very easily frangible, and heavy. Before
the blowpipe it emits an arsenical smell and
odour, and afterwards melts, though with
difficulty. It is found in Cornwall, Norway,
and many other countries, and is nearly al-
lied to cobalt.

Second species. Nickel ochre

Is of an apple-green colour, occurs always
as a coating or efflorescence, is composed of
dull dusty particles, loose, or little cohering,
feels meagre, and is light. It is found in the
same situations with the preceding species.
It is not certain that native nickel lias yet
been discovered, though it is mentioned by
some mineralogists.

Fourteenth Genus. Manganese,
l'irst species. Grey manganese ore.

Radiated grey manganese ore is of a dark
steel-grey colour, occurs massive, dissemi-
nated, and chrystallized in prisms of different
varieties. It is found in coarse, large, and
small granular distinct concretions

; soils
strongly when rubbed, is soft, brittle, rather
difficultly frangible, and not particularly
heavy. It is produced in several counties
of England and Scotland, and in different
parts of Germany.

Second species. Black manganese ore

Is of an intermediate colour between
brownish-black and dark-greyish black, oc-
curs massive, disseminated, and in octahedral
chrystals. It is found in small and fine gra-
nular concretions

; is opaque, semihard,
brittle, and heavy ; but is a rare mineral,
and hitheito found only in a few places of
Germany and Spain.

Third species. Red manganese ore

Ts of a fight rose-red colour, occurs massive
and disseminated, is internally dull, trans-
lucent in a slight degree, hard, brittle, easily
frangible, and heavy. It is found in veins in
Norway, France, and some other countries.

Fifteenth Genus. JMnljbdena.

First species. Molybdena.

Its colour is a fresh burning lead-grey
; it

occurs usually mass.ve and disseminated,
but also chrystallized in six-sided tables, and
short six-sided prisms

; internally it is splen-
dent, the fracture perfectly foliated, and is

tound in large and coarse granular distinct
concretions. It soils a little, is very soft,

easily frangible, its thin leaves common flexi-
ble, sectile, feels greasy, and is heavy. It is

one of the oldest of metals, and occurs only
in primitive mountains, disseminated, or in
veins; and is produced in Norway, Sweden,
Bohemia, and other countries.
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Sixteenth Genus. Arsenic .

First species. Native arsenic.

When fresh broken it is of a light whitish

lead-grey colour, but it speedily tarnishes ;

it occurs massive, disseminated, reniform, and
in plates, with, various impressions. It is

found in thin, curved, lamellar, distinct con-

cretions ; in the streak it becomes sinning

and metallic, semihard in a high degree,

very easily frangible, and between sectile

and malleable. It occurs only in primitive

mountains, and in veins of a newer forma-

tion. and is found in various parts of Ger-
many, in France, and in Chili.

Second species. Arsenic pyrites.

Common arsenic pyrites is, when fresh, of

a silver-white colour, but soon acquires a

yellowish tarnish; it occurs massive, dis-

seminated, and also in chrystals of various

figures. Internally, it is shining, with a me-
tallic lustre

; and is found usually unsepa-

rated, '

. hard, brittle, not easily frangible,

and heavy. It occurs only in primitive

mountains and in beds, and is produced in

Norway, Germany, and Siberia. From this

ore the white oxide of arsenic is principally

obtained,
“

Third species. Orpiment.
Red orpiment is of an aurora-colour, of

different degrees of intensity : it occurs mas-
sive, disseminated in membranes, and also

chrystallized in oblique four-sided and six-

sided prisms. It is translucent, but the

chrystals are transparent, is very soft, yields

? lemon or orange-coloured streak, and is

easily frangible It is found both in primi-

tive and floetz mountains, and is produced
in Germany, France, Italy, and the West
Indies. It is used as a pigment.

Yellow orpiment is of a perfect lemon-yel-
low colour, occurs massive, and in very "mi-

nute chrystals, is found in large, coarse, and
small angular granulated distinct concretions,

I
is translucent, very soft, sectile, and common
flexible. It occurs principally in lloetz

mountains, in several parts of Germany and
the East.

Fourth species. Arsenic bloom.
The colour is a reddish-white and snow-

white ; it occurs as a coating, in small balls,

&c. and in very delicate capillary shining

chrystals, is translucent on the edges, very
soft, easily frangible, and soils. It is pro-
duced in rents of a granite rock, and hitherto

has only been discovered in Swabia.

Seventeenth Genus. Sclieele.*

First species. Tungsten.

The colour is usually yellowish and grey-
ish-white, which pass into several other neigh-

bouring shades
;

it occurs massive, dissemi-

nated, and frequently chrystallized. Inter-

nally it is shining, with a vitreous lustre
; is

more or less translucent, soft, not very brit-

tle, and uncommonly heavy. It is found in

primitive mountains, and belongs to the
oldest metalliferous formations, and is pro-

duced in Cornwall, Sweden, Saxony, and
Bohemia.

Second species. Wolfram
Is of an intermediate colour between dark

greyish-black, and brownish-black; it occurs

* So called in honour of the illustrious

Sclieele.

massive, and also chrystallized in broad six-

sided prisms, and rectangular four-sided

tables; and is found in fortification-wise

curved lamellar distinct concretions. It is

opaque, yields a reddish-brown streak, is soft,

brittle, and uncommonly heavy. It is pro-

duced in the primitive mountains, almost al-

ways accompanied with tin, in Cornwall, and
some other countries.

Eighteenth Genus. Menacliine.

First species. Menachanite

Is of a greyish-black colour, inclining to

iron-black, occurs only in small fiattish an-

gular grains. Internally is glistening, with an
adamantine lustre, is perfectly opaque, soft,

brittle, retains its colour in the streak, is ea-

sily frangible, and moderately heavy. It is

attractable by the magnet, and is found in

Cornwall, accompanied by fine quartz-sand,

in the isle of Providence in America, and at

Botany Bay.

Second species. Oclrahedrite.

Its colour passes from indigo-blue to many
other shades; it occurs only chrystallized,

and that in very acute octahedrons. It is

chiefly translucent, and semitransparent,
semihard, brittle, and borders on heavy. It

is found in Dauphiny, and appears from ac-

curate experiments to be an oxide of mena-
chine mixed with silica.

Third species. Rutile

Is of a dark blood red colour, of various
degrees of intensity; it occurs always chrys-
tallized in four-sided and six-sided prisms,
and also in compressed acicular and capillary

chrystals. Externally it is shining, internally

splendent, translucent in a slight degree,
hardish, easily frangible, and not very heavy.
It is found imbedded in drusy cavities of gra-

nite, &c. in different parts of Germany,
France, Spain, Siberia, and South Carolina.

Fourth species. Nigrine

Is of a dark brownish-black colour, passing
to velvet-black

;
it occurs in larger and

smaller angular grains, and in rolled pieces.

Externally moderately glittering, internally

the same, with an . adamantine lustre, is

opaque, semihard, brittle, and yields a yel-

lowish-brown streak. It is found in alluvial

hills in several parts of Germany, and also in

Ceylon.

Fifth species. Iserine

Is of an iron-black colour, somewhat in-

clining to brownish-black; it occurs usually
in small obtuse angular grains, and in rolled

pieces, internally glistening, with a semi-
metallic lustre, is completely opaque, hard,
nrittle, and retains its colour in the streak..

Hitherto it has been found only in the stream
called Iser in Germany, from which it re-

ceives its appellation. It bears a great re-

semblance to iron-sand.

Nineteenth Genus. Uran.

First species. Fitch ore

Is usually of a velvet-black colour; it oc-
curs almost always massive and disseminated.
Internally is shining, soft, brittle, uncom-
monly heavy, and completely infusible with-
out addition. It is found in veins of primi-
tive mountains along with lean and siive;-

ores, and is produced in Saxony and Norway.

- Second species. Uran mica.

The principal colour is a grass-green, pass-

iulo various allied shades; it occurs some-
times in membranes, but commonly chrystal-

lized in rectangular four-sided tables. The
fracture is foliated, the fragments and distinct

concretions are too minute to be determined.
It is more or less translucent, soft, sectile,

easily frangible, and is found in iron-stone

veins in Cornwall, Saxony, and France.

Third species. Uran Ochre.

Friable uran ochre is usually of a straw-yel-

low colour : it generally occurs as a coating or

efflorescence on pitch ore ; is friable, and
composed of dull dusty particles, which feel

meagre, and are not particularly heavy.

Indurated uran ore is of the same colour as

tire preceding : occurs massive and dissemi-

nated, is generally dull, internally opaque,

soft, brittle, and soils a little, and is found
along with the other ores of uran.

Twentieth Genus. Sylvan.

First, species. Native Sylvan.

Is of an intermediate colour between white

and silver-white : occurs massive and disse-

minated, and also chrystallized in four and
six-sided prisms, in small three-sided pyra-

mids, in cubes, and in short acicular chrys-

tals. It is soft, not very brittle, easily frangi-

ble, and heavy ;
and before the blowpipe

melts as easily as lead, burning with a light

green colour, and emitting a sharp, disagree-

able odour. Hitherto it has only been found
at Face-bay, in Transylvania.

Second species. Graphic Ore.

Its colour is a light steel-grey: it occurs
massive and chrystallized

; externally is splen-

dent, internally glistening. When massive,

it shews a tendency to tine granular distinct

concretions: it is soft, brittle, sectile, and
heavy, and is worked as an ore of gold in

Transylvania, where alone it has yet been
found.

Third species. Yellow Sylvan Ore

Is of a silver-white colour, inclining to

brass-yellow: it occurs disseminated and
chrystallized in very small and rather broad
four-sided prisms ; is soft, rather sectile, and
uncommonly heavy. It is found along with

the other species of the genus, and contains a
considerable portion both of goid and silver.

Fourth species. Black Sylvan Ore

Is of an intermediate colour between iron-

black and blackish lead-grey : it occurs mas-
sive, and in small, thin, and longish six-sided

tables, which are usually imbedded. Ex-
ternally it is splendent; internally shining,

soils a little, is very soft, sectile, splits easily,

and in thin leaves is common flexible, it

melts easily before the blowpipe ; occurs in

veins along with other minerals, but is only-

found in Transylvania, where it is worked for

the gold and silver it contains.

.

• Twenty-first Genus. Chrome.

First species. Acicular, or Needle Ore.

• Its colour is dark steel-grey: occurs in

imbedded acicular chrystals; internally shines

with a metallic lustre, is soft, not very brit-

tle, heavy, and is always accompanied with

chrome ochre, and sometimes with native

gold. It is found in Siberia,.
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Second species. Chrome Ochre

Ts ofa verdigris-green, passing through se-
veia! neighbouring shades: it occurs mas-
sive, disseminated, and in membranes; is

chill, soft, not very heavy, and is found with
the preceding species.

Having already extended this article to a
greater length than was intended, in order
that we might be able to give a satisfactory
view of the beautiful system of Werner, we
shall only subjoin the names of some other
minerals, which either have not been regu-
larly classed, or are but recently discovered,
and therefore have not been accurately in-

vestigated : these are

Earthy fossils, foliated prehnite, sclunelz-
stein, spodumene, meionite, somnite, glassy
felspar, spinthere, metallic iossils, pitchy iron
ore, gadolinite, copper sand or muriate of
copper, phosphat of copper, corneous lead
ore, ren.form lead ore, bournonite, columbite,
tantalite, yttertantalite.

r

I o which may be added loisite, needle or
*cicular-stone, fish eye-stone, iron-clay,
figure-stone, granular actynolite, dolomite,
foliated celestine and its varieties, silver-

black with its sub-species.

EXPLANATION OF PLATE U.

Fig. 1. The Icosahedron,
2. The Dodecahedron.

The Hexahedron, as

3. Cube.
4. Rhomb.
5. Rectangular tetrahedral prism.
6. Oblique-angular tetrahedral prism.
7. Oblique-angular tetrahedral prism,

in which the terminal planes are
set obliquely on the lateral planes.

8. Equiangular hexahedral prism.

9. Tetrahedron, or simple three-sided

pyramid.
10. Double three-sided pyramid, in

which the lateral planes of the one
pyramid are set on the lateral

.edges of the other.

1 1 . Octahedron.
12. Simple six-sided pyramid.
13. Double six-sided pyramid, in which

the lateral planes of the one pyra-
mid are set on the lateral planes of
the other.

14. Double six-sided pyramid, in which
the planes of the one pyramid are

set obliquely on those of the other,

so that the common base forms a
zig-zag line.

15. Rectangular four-sided table.

16. Oblique-angular four-sided table.

17. Equiangular six-sided table.

18. Lengthened six-sided table.

19. and 20. Common lens.

Alteration of the Fundamental Figures
by Truncation.

S I. Cube truncated on all its angles.

22. Cube truncated on all its edges.

B;j Revetment.

S3. The cube bevelled on all its edges.

24. Three-sided prism having its lateral

edges bevelled.

25. Oblique-angular four-sided prism be-

vehed on its extremities.

idQ. Six-sided table, with bevelled termi-

nal planes.

27. Octahedron, with bevelled angles.

By Acumini.tion.

28. Cube, with the angles acuminated
by three planes which are set on
the lateral planes.

£9. Cube, with the angles acuminated
by three planes which are set on
the lateral edges.

30. Rectangular tour-sided prism acumi-
nated by four planes, w hich are set

on the lateral planes.

31. Equiangular six-sided prism, acumi-
nated on both extremities by six-

planes, which are set on the late-

ral planes.

32. Four-sided prism, acuminated on
both extremities by four planes,

which are set on the lateral edges.

33. Six-sided prism, acuminated on both
extremities by three planes, which
are set on the alternate lateral

planes.

34. Six-sided prism, acuminated on both
extremities by three planes, which
are set on the alternate lateral

edges.

35. Double eight-sided pyramid, accu-
mulated on both extremities by-

four planes, which are set on the
alternate lateral edges.

MINIMUM, in the higher geometry, (he

least quantity attainable in a given case.

MINOR, in law, is an heir, either male or
female, before they arrive at the age of twenty-
one;, during the minority of such, they are
usually incapable of acting for themselves.
Mixor, in logic, the second proposition

of a regular syllogism.

Minor, in music, signifies less, and is ap-
plied to cortain concords or intervals which
differ from others ot the same denomination
by half a tone : thus we say a third minor,
meaning a less third

; a sixth major and
minor.

MINT, the place in w hich the public mo-
ney is coined, bee Coining.
The officers of the mint are, 1. The war-

den of the mint, who is chief; he oversees
the other officers, and receives the bullion.

2. The master worker; who receives the bul-
lion from the warden, causes it to be melted,
delivers it to the meneyers, and when it is

coined receives it again. 3. The comp-
troller, who is the overseer of all the inferior

officer?, and sees that all the money is made
to the just assize. 4. The assay-master;
who weighs the gold and silver, and sees that
it is according to the standard. 5. The au-
ditor; who takes the accounts. 6. The sur-

veyor of the melting; who, after the assay-

master has made trial of the bullion, sees that
it is cast out, and not altered after it is deli-

vered to the melter. 7. The engraver; who
engraves the stamps and dyes for the coinage
ot the money. 8. The clerk of the irons

;

who sees that the irons are clean and lit to

work with. 9. The melter ; who melts the
bullion before it is coined. 10. The provost
of the mint; who provides for, and oversees
all tiie moneyers. 11. The blanchers; who
anneal and c'lease the money. 12. The mo-
neyers; some of whom forge the money,
some shear it, some round and mill it, and
some stamp or coin it. 13. The porters;
who keep the gate of the mint.
Mint. See Mentha.
MIN UASTIA, a genus of the triaudria

trigynia class and order. The cal. is 5-leaved;
cor. none; caps, l-celled, 3‘vaived. There
are three species, herbs of Spain.
MINU i E, in ge&metry, the sixtieth part

of a degree of a circle.

Minutes are denoted by one acute accent,
thus (

7
) ; as the second, or sixtieth part ofa

minute, is by two such accents, thus (") •

and the third "by three &c.
Minute of lime, the sixtieth part of an

hour.

MIlvAEILIS, marvel of Peru', a genus
of the monogv nia order, in the pentundria
class ot plants, and in the natural method
ranking with those of which the order is

doubtful. The corolla is funnel-shaped
above; the calyx inferior; the nectarium
globular, containing the germen. 1 he most
remarkable species 'are, 1. The jalapa, or
common marvel of Peru. Of this there are
varieties, with w Lite flow ers, with yellow flow-
ers, with purple flowers, with red flowers,
with white and yellow flowers, white and
purple flowers, purple and yellow flowers,
red and yellow flowers. 2. The longiflora,
or long-flowered mirabilis, with all the
branches and shoots terminated bv white
flowers in clusters, having very long tubes,
nodding downward. 3. The dichotoma,
dichotomous, or forked mirabilis, with small-
ish red flowers at the axillas, singly and close-
sitting.

The roots of all these plants are purgative;
but require to be given in a great quantity to
operate equal to the true jalap, which is a
species of convolvulus, bee Convolvu-
lus.

MIRROR, a speculum, looking-glass, or
any polished body, whose use is to form the
images of distinct objects by reflection of the
rays of light.

Mirrors are either plane, convex, or con-
cave. The first sort reflects the rays of light
in a direction exactly similar to that in which
they fall upon it, and therefore represents
bodies of their natural magnitude. But the
convex ones make the rays diverge much
more than before reflexion, and therefore
greatly diminish the images of those objects
which they exhibit; while the concave ones,
by collecting the rays into a focus, not only
magnify the objects they shew, but will also
burn very fiercely when exposed to the rays
of the sun

; and hence thev are commonly
known by the name of burning mirrors.

In undent times the mirrors were made of
some kind of metal

; and from a passage in
the mosaic writings we learn, that the mirrors
used by the Jewish women, were made of
brass

; a practice doubtless learned from the
Egyptians,

.Any kind of metal, when well polished,
will reflect very powerfully

; but of all others,
silver reflects the most, though it has always
been too expensive a material for common
use. Gold is also very powerful; and all
metaL, or even wood, gilt and polished, will
act very powerfully as burning mirrors. Even
polished ivory, or straw nicely plaited toge-
ther, will form mirrors capable of burning,
if on a large scale.

borne ot the more remarkable laws and
phenomenaof plane mirrors are as follow :

1. A spectator will see his image of the
same size, and erect, but reversed as to right
and left, ami as far beyond the speculum as
he is before it. As he moves to or from the
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speculum, his image will, at the same (imp,

move towards or from the speculum also on

I

the other side. In like maimer if, while (lie

spectator is at rest, an object be in motion,

its image behind the speculum will be seen

to move at the same rate. Also when the

spectator moves, the images of objects that

are at rest will appear to approach or recede
from him, after the same manner as when lie

moves towards real objects.

2. If several mirrors, or several fragments

or pieces of mirrors, be all disposed in the

same plane, they will only exhibit an object

once.

3. If two plane mirrors, or speculums,

meet in any angle, the eye, placed within

that angle, will see the image of an object

placed within the same, a- often repeated as

there may be perpendiculars drawn deter-

mining the places of the imag -s, and termi-

nated without the angle. Sec Optics.
MISCHNA, or Misna, the code or col-

lection of the civil law of the Jews. The
Jews pretend, that when God gave the writ-

ten law to Moses, he gave him also another

not written, which M as preserved by tradi-

tion among the doctors of the synagogue, till

rabbi Juda, surnamed the Iloly, seeing the

danger they were in, through their disper-

sion, or departing from the traditions of their

fathers, judged it proper to reduce them to

writing.

The misna is divided into six parts: the

first relates to the distinction of seeds in a

| field, lo trees, fruits, tythes, &c. The se-

cond regulates the manner of observing fes-

tivals: the third treats of women, and ma-
trimonial cases: the fourth of losses in trade,

&c. tiie fifth is on obligations, sacrifices, &c.
and the sixth treats of the several sorts of

purification. See Talmud.
MISDEMEANOUR. A crime or mis-

demeanour is an act committed or omitted,

in violation of a public law, either forbidding

or commanding it.

MLSLETOE. See Viscum.
MISNOMER,, the using of one name for

another.

Where a person is described so that he
may not be certainly distinguished and
known from other persons, the omission, or

in some cases the mistake of the name shall

not avoid the grant. 11 Rep. 20.

If the Christian name is wholly mistaken,

this is regularly fatal to all legal instruments,

asM'ell declarations and pleadings as grants

and obligations.

The mistake of the surname does not vi-

tiate, because there is no repugnancy that a

person shall have different surnames; and
therefore, if a man enter into an obligation by

a particular name, he may be impleaded by
that name in the deed, and his real name
brought in by an alias ;

and then the name in

the deed he cannot deny, because he is

estopped to say any thing contrary to his

©wn deed. 2 Rol. Abr. 146.

MISPRISION, is generally understood to

be of all such high offences as ar : under the

degree of capital, but bordering thereon, and

it is said that a misprision is contained in

every treason and felony whatsoever; and,

that if the king please, the offender may be

proceeded against for the misprision only. 4

Black. 119-

MIS- RECITAL, in deeds, is sometirhes

injurious, and sometimes not; if a tiling be

Vol. II.
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referred to time, place, and number, and that

is mistaken, all is void.

MITCHELLA, a genus of the tetrandria

monogynia class and order. The cor. is 1-

petalled; stigmas 4; berry trifid, 2-seeded.

There is 1 species, an hero of N. America.

MITE, a small coin formerly current,

equal to about one third part of a farthing.

It also denotes a small weight used by the

moneyers. It is equal to the twentieth part

of a grain, and is divided into twenty-tour

doits.

Mite. See Acarus.
MITELLA, bastard American sanicle;

a genus of the digynia order, in the decan-

dria class of plants
;
and in tine natural me-

thod ranking under the 13th order, succu-

lents. The calyx is quinquefid; the corolla

pentapetalous, and inserted into the calyx

;

the petals pinnatifid; the capsule unilocular

and bivalved, with the valves equal. There
are two species, both natives of North Ame-
rica, rising with annual herbaceous stalks

from live or six to eight or nine inches in

height, and producing spikes of small whitish

flowers, whose petals are fringed on their

edges.

MlTHRIDATEA, a genus of the mo-
nandria monogynia class and order. T he

cal. is four-cleft ; cor. none; fruit globular,

depressed. There is one species, a tree of

Madagascar.

MITTIMUS, a writ by which records

are transferred from one court to another.

This word is also used for the precept direct-

ed to a gaoler, under the hand and seal of a

justice of the peace, for the receiving and
safe Keeping a felon, or other offender, by

him committed to goal.

M1ZEN, in the sea-language, is a par-

ticular mast or sail. The mizen-mast stands

in the sternmost part of the ship. Its length

is by some accounted the same with the

height of the main-top-mast, from the quar-

ter-deck; or half the length of the main-

mast, and half as thick. The sail which

belongs to the mizen-mast, is called the

mizen-sai! : and when the word mizen is

used at sea, it always means the sail.

MNASIUM, a genus of the hexandria

monogynia class and order. The cal. is 1
-

leaved,' 3-parted ;
cor. t-petalled, 3-parted ;

anthers 4-cornered; germ 3-lobed; stigmas

3. There is 1 species, an aquatic of Gui-

ana.

MNIARUM, a genus of the inonandria

digynia class and order. The cal. is 4-part-

ed, superior; cor. none; seed 1. There is

one species, an herb of New Zealand.

MNIUM, marsh-moss; a genus of the

natural order of musci, belonging to the

cryptogamia class of plants. The anthera

is operculated ;
the calyptra smooth; the

female capitulum naked and powdery, re-

mote. There are 24 British species, but none

have any remarkable property except the

two following: 1. The fontanum is an ele-

gant moss, frequent in bogs, and on the bor-

ders of cold springs. It is from two to lour

inches high : the staiks are simple at the

base, and covered will a rusty down; but

higher up are red, and divided into several

round, single, taper branches, which proceed

nearly from the same point. The leaves

are not more than A^th of an inch long, lan-

ceolate and acute, ol a whitish-green colour.
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and so thinly set, that the red stalk appears

between them. This moss, as it may be
seen at a considerable distance, i$ a good
mark to lead to the discovery of clear and
cold springs. Dr. Withering informs us,

that wherever this moss grows, a spring of

fresh water may be found without much dig-

ging. 2. The hygrcmetricum grows in

woods, heaths, garden-walks, walls, old trees,

decayed wood, ajid where coals or cinders

have been iaid. It is stemless, has tips in-

versely egg-shaped, nodding, and bright yel-

low. If the fruit-stalk is moistened at the

base with a little water or steam, the head
makes three or four revolutions; if the head
is moistened, it turns back again.

MOAT, or Ditch, in fortification, a
deep trench dug round the rampart of a for-

tified place, to prevent surprizes.

The brink of the moat, next the rampart,
is called the scarpe

;
and the opposite one,

the counterscarpe.

A dry moat round a large place, with a

strong garrison, is preferable' to one full of
water, because the passage may "be disputed

inch by inch
;
and the besiegers, when lodged

in it, are continually exposed to the bombs,
grenades, and other tire-works, which are
thrown incessantly from the rampart into

their works. In the middle of dry moats
there is sometimes another small one, called

cunette,; which is generally dug so deep,
till they find water to till it.

The deepest and broadest moats are ac-

counted the best, but a deep one is preferable

to a broad one: the ordinary breadth is about
twenty fathoms, and the depth about six-

teen.

To drain a moat that is full of water, they
dig a trench deeper than the level of the
water, to let it run off; and then throw
hurdles upon the mud and slime, covering
them with earth or bundles of rushes, to make
a sure and firm passage.

MODE, in logic, called also syllogistic

mood, a proper disposition of the several

propositions of a syllogism, in respect of
quantity and quality.

As in all the several dispositions of the
middle term, the propositions of which a syl-

logism consists may be either universal or
particular, affirmative or negative; the due
determination of these, and putting them to-

gether as the laws of argumentation recpiire,

constitute what logicians call the moods of
syllogisms. Of these moods there are a de-
terminate number to every figure, including
all the possible ways in which propositions,
differing in quantity or quality, can be com-
bined, according to any disposition of the
.middle term, in order to arrive at a just con-
clusion. There are two kinds of moods, the
one direct, the other indirect.

The direct mood is that w herein the con-
clusion is drawn from the premises directly
and immediately, as, “ Every animal is a
living thing, every man is a living animal:
therefore every man is a living thing.” There
are fourteen of these direct moods, four
whereof belong to the first figure, four to
the second and six to the third. They are
denoted by so many artificial words framed
for that purpose, viz. 1. Barbara, ccla.rent,

darii, ferioque. 4. Baralip, celantes, da bit is,

fapesmo, frisesom. 2. Cesare, cameslres,
festino, bareco. 3. Darapti, felapton, disa-
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mis, datisi, bocardo, ferison. The ufe and
effect oi which words lie wholly in the sylla-

bles, and the letters of which the syllables

consist
; each word, for instance, consists of

three syllables, denoting the three proposi-
tions of a syllogism, viz. major, minor, and
conclusion: add, that the letters «i each syl-

lable are either vowel* or consonants; the
vowels are A, which denotes an universal af-

firmative; E, an universal negative; 1, a
particular affirmative; and O, a particular

negative: thus, Barbara is a syllogism or
mood of the first figure, consisting of three
universal affirmative propositions: Baralip,

one of the fourth figure, consisting of two
universal affirmative premises, and a particu-

lar affirmative conclusion. The consonants
are chiefly of use in the reduction of syllo-

gisms. The indirect mood, is that wherein
the conclusion is not inferred immediately
from the premises, but follows from them by
means of a conversion; as,

“ Every animal
is a living thing, every man is an animal;
therefore some living thing is a man.”

Mod?., in music, a particular system, or
constitution of sounds, by which the octave
is divided into certain intervals, according to

the genus. The doctrine of the antients

respecting modes is rendered somewhat ob-
scure, by the difference among their authors
as to the definitions, divisions, and names of
their modes. Some place the specific vari-

ations of tones, or modes, in the manner of
division, or order of the concinnous parts;

and others merely in the different tension of

the whole: i. c. as the whole series of notes
are more acute or grave, or as they stand
higher or lower in the great scaie of sounds.

MODEL, in a general sense, an original

pattern, proposed tor any one to copy or imi-

tate. This word is particularly used in

building, for an artificial pattern made in

wood, stone, plaster, or other matter, with
all its paths and proportions, in order for the

better conducting and executing some great

work, and to give an idea of the effect it will

have in large. In all great buildings, it is

much the surest way to make a model in re-

lievo, and not to trust to a bare design or

draught. There are also models for the
building of ships, &c. and for extraordinary

staircases, &c.

They also use models in painting and sculp-

ture; whence, in the academies, they give
the term model to a naked man or woman,
disposed in several postures, to afford an op-
portunity to the scholars to design him in va-

rious views and attitudes.

Models in imitation of any natural or arti-

ficial substance, are most usually made by
means of moulds composed of plaster of

Paris. For the purpose of making these

moulds, this kind of plaster is much more
lit than any other substance, on account of

the power it has of absorbing water, and soon

condensing into an hard substance, even after

it has been rendered so thin as to be of the

consistence of cream. This happens in a

shorter or longer time, as the plaster is of a

better or worse quality
;
and its good or bad

properties depend very much upon its age,

to which, therefore, particular regard ought
to be had. it is sold in the shops at very dif-

ferent prices; the finest being made use of

for casts, and the middling sort for moulds.

It may be- very easily coloured by means of

almost any kind of powder excepting what
contains an alkaline salt; tor this would che-
mically decompose the substance of it, and
render it unfit for use, the gypsum of plaster
being a sulpha! of lime, which would be de-
compose-! by the alkali precipitating the lime.
A very considerable quantity of chalk would
also render it soft and useless, but lime
hardens it to a great degree. The addition
of common size will likewise render it much
harder than if mere water is made use of. In
making either moulds or models, however,
we must be careful not to make the mixture
too thick at first; for if this is done, and
more water added to thin it, tne composition
must always prove brittle, and of a bad qua-
lity.

The particular manner of making models
(or casts, as they are also called) depends en
the form of the subject to be taken. The
process is easy where the parts are elevated
only in a slight degree, or where they form
only a right or obtuse angle with the princi-

pal surface from which they project; 'but
where the parts project in smaller angles, or
form curves inclined towards the principal
surface, the work is more difficult. This ob-
servation, however, holds good only with re-

gard to hard and inflexible bodies; for such
as are soft may often be freed from the
mould, even though they have the shape last

mentioned. But though this is the case with
the solt original substance, it is not so with
the inflexible model when once it is cast.

The moulds are to be made of various de-
grees of thickness, according to the size of
the model to be cast; and may be from half

an inch to an inch, or, if very large, an inch
and an half. Where a number of models
are to be taken from one mould, it will like-

wise be necessary to have it of a stronger con-
texture than where only a few are required,
for very obvious reasons.

It is much more easy to make a mould
for any soft substance than a rigid one, as in

any of the viscera of the animal body: for

the fluidity of the mixture makes it easily ac-

commodate itself to the projecting parts of
the substance; and as it is necessary to inflate

these substances, they may be very readily

extracted again, by letting out the air which
distended them.

When a model is to be taken, the surface
of the original is first to be greased, in order
to prevent the plaster from sticking to it;

but il the substance itself is slippery, as is the
case with the internal parts of the human bo-
dy, this need not be done: when necessary,
it may be laid over with linseed oil by means
of a painter’s brush. The original is then to
be laid on a smooth table, previously greased,
or covered with a cloth, to prevent the plas-
ter sticking to it

;
then surround the original

with a frame or ridge of glazier’s putty, at
such a distance from it as will admit the plas-
ter to rest upon the table on all sides of the
subject for about an inch, or as much as is

sufficient to give the proper degree of
strength to the mould. A sufficient quan-
tity of plaster is then to be poured as uni-
formly as possible over the whole substance,
until it is every where covered to such a
thickness as to give a preper substance to
the mould, which may vary in proportion to
the size. The whole must then be suffered

to jrejoai# U) pojnlitioy till the plaster Jans

attained its hardness: when the frame i#

taken away, the mould may be inverted, and
the subject removed from it; and when the

plaster is thoroughly dry, let it be veil sea-

soned.

Having formed and seasoned the moulds,
they must next be prepared for the casts by
greasing the inside of them with a mixtu e of

olive oil and lard in equal parts, and then
tilled with line fluid plaster, and the plane of

the mould formed by its resting on the sur-

tace of the table, covered to k- sufficient

thickness with coarse plaster, to form a strong
basis or support for the cast where this sup-
port is requisite, as is particularly the case

where the thin and membranous parts of the
body are to be represented. After the plas-

ter is poured into the mould, it must be suf-

fered to stand until it has acquired the great-

est degree of hardness it will receive; after

which the mould must he removed: but
this is attended with some difficulty when
the shape of the subject is unfavourable; and
in some cases the mould must be separated
by means of a small mallet and chisel. If

by these instruments any parts oi' the model
should be broken off, they may be cemented
by making the two surfaces to be applied to
each other quite wet; then interposing be-
twixt them a little liquid plaster; and lastly,

the joint smoothed, after being thoroughly
dry. Any small holes that may be made in

the mould can be tilled up with liquid plas-

ter, after the sides of them have been tho-
roughly wetted, and smoothed over with the
edge of a knife.

In many cases it is altogether impractica-
ble to prepare a mould of one pitce for a
whole subject; and therefore it must be con-
sidered how' this can be done in such a man-
ner as to divide the mould into the fewest
pieces. This may be effected by making
every piece cover as much of the pattern as

possible, without surrounding such project-
ing parts, or running into such hollow’s as
would not admit a separation of the mould.
Where any internal pieces are required, they
are first to be made; and then the outer
pieces, after the former have become hard.

Besides the models which are taken from,
inanimate bodies, it has been frequently at-

tempted to take the exact resemblance of
people while living, by using their face as the
original of a model, whence to take a mould,;
and the operation, however disagreeable, lias

been submitted to by persons of the highest
ranks in life. A considerable difficulty oc-
curs in this, however, from the person’s be-
ing apt to shrink and distort his features
when the liquid is poured upon him; nei-
ther is he altogether without danger of suf-

focation, unless the operator well under-
stands his business.

To avoid the former inconvenience, it will
be proper to mix the plaster w ith w arm in-
stead of cold water, by which means the per-
son will be under no temptation to shrink;
and to prevent any danger of a fata! acci-
dent, the following method is to be practised

:

Having laid the person horizontally on his
back, tine head must first be raised by means
of a pillow to the exact position in which it is

naturally carried when the body is erect

;

then the parts to be represented must be
very thinly covered over with fine oil of al-

monds, by mean# of a painter’s brush : the

.3
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face is tlicn to be first covered with fine fluid

plaster, beginning at the upper part of the

forehead, and spreading it over the eyes,

which are to be kept close, that the plaster
;

may not come in contact with the glebe
;
yet.

j

not closed so strongly as to cause any uuna-
|

tural wrinkles. Cover then the nose and
ears, plugging first up the meatus auditorii

With cotton, and the nostrils with a small

quantity of tow rolled up, of a proper size to

exclude the plaster. During the time that

the nose is thus stopped, the person is to

breathe through the mouth: in this state the

fluid plaster is to be brought down low
enough to cover the upper lip, observing to

leave the rolls of tow projecting out of the

plaster. When the operation is thus far car-

ried on, the plaster must be suffered to hard-

en ; after which the tow may be withdrawn,

and the nostrils left free and open for breath-

ing. The mouth is then to be closed in its

natural position, and the plaster brought
down to the extremity of the chin. Begin
then to cover that part of the breast which
is to be represented, and spread the plaster

to the outsides of the arms and upwards, in

such a manner as to meet and join that which
i; previously laid on the face: when the

whole of the mass has acquired its due hard-

ness, it is to be cautiously lifted, without

breaking or giving pain to the person. After

the mould is constructed, it must be sea-

soned iii the manner already directed
;
and

when tire mould is cast, it is to be separated

from the model by means of a small mallet

and chisel. The eyes, which are necessarily

.shown closed, are to be carved, so that the

eye-lids may be represented in an elevated

{

josture; the nostrils hollowed out, and the

rack part of the head, from which, on ac-

count of the hair, no mould can be taken,

must be finished according to the skill of the

artist. The edges of the model are then to

be neatly smoothed off, and the bust fixed on
its pedestal.

MODULATION, in music, the art of

conducting harmony, in composition, or ex-

temporary performance, through those keys
and modes which have a due relation to the

fundamental, or original key- Though
every piece, as is well known, has its princi-

pal or governing key, yet, for the sake of

contrast and relief, it is not only allowable

but necessary to pass from key to key, and
from mode to mode; to assume different

sharps or flats, and lead the ear through

those transitions of tone and harmony which

interest the feelings and delight the ear.

But though in grand compositions there is no

quality of a greater importance than that of

a masterly modulation, it is not easy to lay

down rules for its accomplishment. Some-
times a gradual and almost insensible evolu-

tion of harmony is requisite to the composer’s

object; at other times, a bol l and sudden

change can alone produce the necessary

effect.

MODULE. See Architecture.
MODUS DECIMANDI, in law, is

where money, land, or other valuable con-

sideration, has been given, timeout of mind,

to the minister or parson of any certain

place, in the room of tithes. A clergyman

may sue in a spiritual court for a modus de-

ciniundi
;
yet if the modus is denied there,

or a custom is to be tried, the trial thereof

Belongs to the courts of common law. When

MOL
lands are converted to other uses, as in the

case of hay-ground turned into tillage, the

modus may be discharged, and the tithes

paid again in kind.

MOERH1NGIA, mossy chickweed, in

botany, a genus of the octandria digynia class

of plants, the flower of which is composed of

four short, undivided petals ; and its fruit is a

subglobose capsule, with one cell, in which
are contained numerous roundish seeds.

There is one species.

MOLE. See Zalpa.

MOLLUGO, African chickweed; a ge-

nus of the tryginia order, in the triandria

class of plants; and in the natural method
ranking under the 22il order, caryophyllei.

The calyx is pentnphyllous; there is no co-

rolla; the capsule is trilocular, and trivalved.

There are six species, annuals of the Gape,
and of the E. and \V. Indies.

MOLUCCELLA, in botany, a genus of

the didynamia-gymnospermia class of plants,

the flower of which ismonopetalous and labi-

ated; the upper lip being entire, and the

lower one trilid : the seeds are turbinated,

and contained in the bottom of the cup.

One annual species.

MQLYBDATS . These salts, composed
of molybdic acid combined with the alkalies

and earths, were formed by Scheele; but

their properties are still almost completely
unknown. The supermolybdat of potass

alone has been described with some detail. It

is formed by detonating one part of sulphu-

ret of molybdenum and three parts of nitre

in a crucible. By dissolving the reddish

mass which remains after this operation, and
filtering, a solution of sulphat of potass and

molybdat of potass is obtained. By evapo-

rating the solution, the sulphat of potass is

separated; when sulphuric acid isdroptinto

the remaining liquid, supermolybdat of po-

tass is precipitated. This salt is soluble in

water. Its solution chrystallizes by evapora-

tion in small rhomboida'l plates inserted into

each other. They are bright, and have a

metallic taste. When exposed to the blow-

pipe upon charcoal, they melt without swell-

ing, and are converted into situ globules,

which are quickly absorbed by the charcoal.

When melted with a mixture of phosphat of

soda and of ammonia (or microcosmic salt),

they communicate a green tinge. Hot wa-

ter dissolves them completely, and prussiat

of potass occasions in this solution a reddish

brown precipitate. When a solution of mu-
riat of tin is poured upon them, they acquire

a blue colour.

MOLYBDENUM. The Greek word
/«.oXt>0§cc(vix, and its Latin translation plum-
bago, seem to have been employed by the

antients to denote various oxides of lead; but
by trie moderns they were applied indiscri-

minately to all substances possessed of the

following properties: light, friable, and soft,

of a -dark colour and greasy feel, and which
leave a stain upon the lingers. Scheele first

examined these minerals with attention. He
found that two very different substances had
been confounded together. To one of these,

which is composed of carbon and iron, he

appropriated the word plumbago
;
the other

he called molybdena.
Molybdena is composed of scaly particles

adhering slightly to each other. Its colour

is blucish, very much resembling that of lead.
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Scheele analysed it in 1778, and obtained

sulphur and a whitish powder, which pos-

sessed the properties of an acid, and which,

therefore, he called add of molybdena.
Bergman suspected this acid, from its pro-

perties, to be a metallic oxide; and at his

request, iiielm, in 1782, undertook tire la-

boiious course ©f experiments by which he
succeeded in obtaining a metal from this

acid. His method ’was to form it into a

paste with linseed oil, and then to apply a
very strong heat. This process he repeated
several times successively. To the metal
which he obtained he gave the name of mo-
lybdenum. The experiments of Scheele
were afterwards repeated by Pelletier, Ilse-

' man, and Ileyer; and not only fully con-

firmed, but discovered many new facts, and
the metallic nature of moiybdic acid was put
beyond a doubt: though, in consequence of

the very violent heat necessary to fuse mo-
lybdenum, only very minute grains of it have
been hitherto obtained in the state of a me-
tal. Still more lately, Mr. Hatchett has pub-
lished a very valuable set of experiments,
which throw much new light upon the nature

of this metal.

Molybdenum is externally of a whitish*

yellow colour, but its fracture is a whitish
grey. Hitherto it lias only been procured i*

small grains, agglutinated together in brittle

masses. Its specific gravity is 7.500. It is

almost infusible in our fires.

When exposed to heat in an open vessel,

it gradually combines with oxygen, and is

converted into a white oxide, which is vola-

tilized in small brilliant needle-form crystals.

This oxide, having the properties of an acid,

is known by the name of molybdic acid.

From the experiments of Mr. Hatchet, it

follows that molybdenum is capable of com-
bining with four different proportions of ox\ -

gen, and of forming four oxides; namely, 1.

'The black; 2. The blue; 3. The green, to

which Mr. Hatchet has given the name of
molybdous acid; and, 4. The yellow or
white, or the molybdic acid.

1. The protoxide, or black oxide, may be
obtained by mixing molybdic acid with
charcoal powder in a crucible, and applying
heat. A black mass remains, which is the

black oxide. It seems to contain only a very
minute quantity of oxygen,

2. The blue oxide may be obtained by
the same process not carried so far: it is

formed also whenever a plate of tin is

plunged into a solution of molybdic acid.

3. The peroxide, or molybdic acid, is

obtained by distilling six parts of diluted ni-

tric acid repeatedly off native molymbdena
m powder. A white mass is left behind,
composed of sulphuric and molybdic acids.

A little pure water washes away the sul-

phuric acid, anil molybdic acid remains be-

hind. This acid has at first a white colour

;

but when melted and sublimed, it becomes
yellow.

Molybdenum combines readily with sul-

phur; and the compound has exactly the
properties of molybdena, the substance which
Scheele decompounded. Molymbdena is

therefore sulphuret of molybdenum. The
reason that Scheeie obtained from it mo-
lybdic acid was, that the melal combined
with oxygen during his process. Sulphuret
of molybdenum may be formed also by dis-
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tilling together one part of molybdic acid and
live parts of sulphur. Molybdenum is also

capable of combining with phosphorus.
Few of the alloys of this metal have been

hitherto examined.

It seems capable of uniting with gold.

h he alloy is probably ot a white colour. It

combines readily with platinum in the state

ol an oxide. The compound is fusible. Its

specific gravity is 20.000.

The alloys of molybdenum with silver,

iron, and copper, are' metallic and friable;

those with lead and tin are powders which
cannot be fused. Several other combina-
tions have been made both by Iiielm and
Richter; but as the metals which they tried

were alloyed not with molybdenum, but with
molymbdic acid, they cannot be considered
as by any means the same with the alloys

formed by molybdenum itself.

Molybdenum, Ores of. These are very
scarce, having been found only in Sweden,
G many, Carniola, among the Alps, near
Inverness, and in the island of Lewis, in

Scotland. The only species known is rao-

Jybedna, which is found commonly massive

:

sometimes, however, it is chrystallized in

hexaedral tables. Colour light lead-grey;
sometimes with a shade of red. Streak
blueish-grey, metallic. Powder blueish tex-

ture, foliated lamellae, slightly flexible. Spe-
cific gravity 4.5 to 4.73. Marks blueish-

biack. A piece of resin rubbed with this mi-
neral becomes positively electric. Insoluble
in sulphuric and muriatic acids. Composed
of about

60 molybdenum
40 sulphur

100
MOMENT, in the doctrine of infinites,

denotes the same with infinitesimal.

Moment, momentum, in mechanics,
signifies the same with impetus, or the quan-
tity of motion in a moving body; which is

always equal to the quantity of matter, mul-
tiplied into the velocity

;
or, which is the

same thing, it may be considered as a rect-

angle under the quantity of matter and ve-

Jocity.

MOMORDICA, male balsam apple
; a

genus of the syngenesia order, in the mo-
noecia class of plants; and in the natural me-
thod ranking under the 34th order, cucurbi-

taceae. The male calyx is quinqtlefid; t ie

corolla sexpartite
; the filaments are three in

number. The female calyx is trifid; the co-

rolla quinquepartite; the style trifid; the

fruit is an apple parting asunder with a

spring. There are eight species, the most re-

markable of which are, 1 . The balsamina, or

male balsam apple. This is a native of

Asia ; and has a trailing stalk like those of

the cucumber or melon, with smooth leaves,

cut into several segments, and spread open
like a hand. The fruit is oval, ending in

acute points, having several deep angles, with

sharp tubercles placed on their edges. It

changes to a red or purplish colour when
ripe, opening with elasticity, and throwing

out its seeds. 2. The elaterium, wild or

spurting cucumber, has a large fleshy root,

somewhat like briony, whence come forth,

every spring, several' thick, rough, trailing

stalks. The flowers come out from the

wings of the stalks: these are male and fe-

male, growing at different places on the

same plant tike those of the common cucum-
ber: but they are much less, of a pale yellow

colour, with a greenish bottom; the male
flowers stand upon thick, short, foot stalks,

but the female flowers sit upon the young
fruit; which, after the flower is faded, grows
of an oval form, an inch and a half long,

swelling like a cucumber, of a grey colour,

like the leaves, and covered over with short

prickles.
r

l his species has one of its names
from the property of casting out its seeds,

together with the viscid juice in which the

seeds are lodged, with a violent force, if

touched while ripe.

The first species is famous in Syria for

curing wounds. The natives cut open the

unripe fruit, and infuse it in sweet oil, which
they expose to the sun for some days, until it

becomes red
;
and then present it for use.

Dropped on cotton, and applied to a fresh

wound, the Syrians reckon this oil the best

vulnerary next to balsam of Mecca, having

found by experience that it often cures large

wounds in three days. The leaves and stems

of this plant are used for arbours or bowers.

The elaterium of the shops is the fruit, or ra-

ther the inspissated faecula, of the juice of the

unripe fruit of the wild cucumber. It is

usually sent us from Spain and the southern

parts of France, where the plant is common.
We receive it in small, flat, whitish lumps, or

cakes, that are dry, and break easily between
the fingers. It is of an acrid, nauseous, bit-

ter taste, and has a strong offensive smell

when newly made
;
but these, as well as its

other properties, it loses, after being kept for

some time. It is a very violent purge and
vomit, and is now but seldom used.

MOMOTUS, a genus of birds of the or-

der pics. The generic character is, bill

strong, slightly curved, serrate at the edges

;

nostrils feathered; tongue feathered; tail

wedged
;

feet formed for walking. There is

but one species, the Brasiliensis, that inhabits

Brasil
;
size of a blackbird ; eighteen inches

long; lives solitarily in unfrequented forests

;

building a nest of dry grass on the ground,

or in holes abandoned by the armadillo, and
lays two eggs ; feeds on insects and raw
flesh, the fragments of which it macerates iii

water; when taken, it strikes violently with

its bill. Its voice is harsh, weak, tremu-

lous.

MONADELPHTA, (from p-ow alone,

and aSsXpi* a brotherhood ;) a “ single bro-

therhood.” The name of the 1 6th class in

Linnaeus’s sexual system, consisting of plants

with hermaphrodite flowers; in which all the

stamina, or male organs of generation, are

united below into one body or cylinder,

through which passes the pointal or female

organ. See Botany.
MONANDRIA, (from povot alone, and

aw? a man or husband :) The name of the

first class in Linnaeuses sexual system ; con-

sisting of plants with hermaphrodite flowers,

which have only one stamen or male organ.

MONARDA, Indian horehound; a ge-

nus of the monogynia order, in the diandria

class of plants; and in the natural method
ranking under the 42d order, verticillatse.

The corolla is unequal, with the upper lip

linear, involving the filaments; there are four

sjeeds. There are seven species
;

the most
remarkable is the didyma, a native ofNorth

America. It is herbaceous. The flowers,

which are of a bright red, surround the stalk

in whorls, eacli whorl containing about 14
flowers

; and are succeeded by four small

kidney-shaped shining seeds, lodged in the

bottom of the permanent flower-cup. The
Indians superstitiously believe that a fumi-

gation of this plant is effectual for driving

away the devil.

MONAS, a genus of vermes, order in-

fusoria. The generic character is worm in-

visible to the naked eye, most simple, pellu-

cid, resembling a point. There are five spe-

cies: the termo is a most minute, simple ge-
latenous point: to be found in most animal
and vegetable infusions : of all animals the
most minute, being so extremely delicate

and transparent, as often to elude the most
highly magnifying powers, blending in a

manner with the water in which it swims.

MONET1A, a genus of the class and or-

der tetrandria monogynia. The cal. is four-

cleft; petals four; berry two-ceiled; seeds

solitary. There is one species, a shrub of

the E. Indies.

MONEY. The ama of the invention of

money is not easy to be settled. There is no
room to doubt, but that in the earliest ages

the ordinary way of traffic among men was
by trucking or exchanging one commodity
for another ;

but in course of time it was.

found necessary, in the way or commu-
tative justice, to have some common mea-
sure or standard, according to which all

things should be estimated.

Money is usually divided into real and
imaginary. Real money includes all coins,

whether of gold, silver, copper, or the like;

such as guineas, crowns, pistoles, pi ces of

eight, ducats, Sec. for an account of which
wm refer the reader to the article Coin.

Imaginary money, or money of account,

is that which never existed, or, at least, which
does not exist in real specie

;
but is a deno-

mination invented or retained to facilitate the

stating .of accounts, by keeping them still on
a fixed footing, not to be changed like cur-

rent coins, which the authority of the sove-

reign sometimes raises or lowers, according

to the exigencies of the state, of which kinds
are pounds, livres, marks, maravedies, & c.

See Pound, &c.

No person is obliged to take in payment
any money which is not lawful metal, that is,

of silver and gold, except for sums under
sixpence. 2 Inst. 577.

But it was decided in Hilary term, 1 790,
that bank notes were considered as money,
and therefore a proper tender in payment.

English Money of account, is the pound,
shillings, and pence ; the pound contains

twenty shillings, and the shilling twelve
pence.

The old Scotch Money of account was
the pound, shilling, and penny; the pound
containing twenty shillings, being equivalent

to one shilling and eightpence English
; and

the shilling containing twelve pennies, equal
to a penny English. There is also among
them an account of marks, the mark being
equivalent to one shilling If penny English :

of this last kind they had formerly a silver

coin.

French Money of account, in France^
sous, cents,



Dutch Money of account

,

is kept at

Amsterdam and Rotterdam, the two chief

trading places, in guilders, stivers, and pe-

jiins; so that though goods are sold for other

species, such as livre de gros, &c. yet ail are

reduced to the above denominations for the

entries into their books, 'i lie exchanges are

made with us in so many shillings to a pound
sterling, though in most other places in de-

liiers-de-gros.

Spanish Money of account, is at Cadiz

kept in rials of pi te and its fractions; at

Castile, in maravedies; at Yal ncia, in livres

or dollars, sueldos and dineros; of which

last twelve make a sueido, and twenty su-

eldos a livre or dollar. Seventeen q nirtos, at

Cadiz and Castile, make two rials .vellon,

which is now an imaginary coin, though for- !

merly it was the principal one of the king-

dom. A maravedie is another imaginary

specie, of which seventeen is reckoned to a

rial vellon. The ducat in alsc a fictitious

coin of eleven rials of plate in purchases,

sales, and other mercantile transactions, ex-

cept in exchanges, when it is valued at ele-

ven rials of plate and one maravedie, or 575

maravedies.

Portuguese Money of account, is kept

in reas, or res, making a separation at every

hundred, thousandth, &c. 800 reas go to a

moidore.

German and Siuiss Money of account.

At Coningsberg, Elbing, and Dantzic, ac-
j

counts are kept in rixdoilars and gros, or in

Polish guilders, gros, and deniers, or penins. !

They exchange on Amsterdam in Polish gros
j

for a’ livre de gros of six guilders current mo-
j

nev of Amsterdam, and on Hamburg for the :

lixdollar. At Lubec, accounts are kept in
j

marks, schellings, and deniers or penins-lubs,
|

in which their exchanges' are made. At i

Breslaw, accounts are kept in rixdoliars and !

silver gros and penin ;
in the first ot which I

species exchanges are made on Amsterdam

for a certain number of stivers, bank money,

and on Hamburg for rixdoliars or Breslaw

against rixdoliars of Hamburg bank. At
Hamburg, accounts are kept in marks,

schellings, and deniers-mbs bank money, by

those who have cash in the bank ; but by

those who have not, ’their books are gene-

rally kept in rixdoliars, schellings, and de-

ader current money. At Bremen, accounts

are kept in rixdoliars and gros, ai d it ex-

changes on Amsterdam rixdoliars of seventy-

gros for rixdoliars of fifty stivers banco. At

Leipsic and Naumbourg, accounts are kept

in rixdoilars, crowns, gros, and penins. At

Berlin, and in all dais kingdom, accounts

are kept in guilders, gros, and penins. At

Zurich, accounts are kept in rixdoliars,

creutzers, and hellers; reckoning the r rix

dollars (worth about 4s. 0:1. sterling) at 108

of their creutzers. At Frankfort cn the

Maine, and Hanaw, accounts are kept in rix-

doliars and cteutzers. At Vienna, accounts

are kept in guilders, creutzers, and penins,

reckoning eight penins to a creulzer, and

sixty creutzers to a guilder. At Nuremberg

and Augsbourg, accounts are kept in guild-

ers, creutzers, and hellers; at Liege, in

livres, sols, and deniers.

In the canton of St. Gall, in Switzerland,

accounts are kept in guilders, creutzers, and

penins; or under the same denomination

{with the coins of the empire. In the canton
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of Basil, accounts are variously kept, some hi

rixdoliars, schellings, and deniers; some in

livres, scheliings, and deniers ;
some in rix-

doilars, creutzers, and penins; and some in

guilders, creutzers, and penins.

Italian Money of account. In the cities

of Genoa and Novi, accounts are kept in

livres, soldi, and denari; or in dollars oi 100

soldis. At Milan, accounts are kept in livres,

solclis, and denari, to be counted like pounds,

shillings, and pence, viz. twelve denaris to a

soldi, &c. At Rome, accounts are kept in

crowns, julios, and bajoches, or grains and

quai trins; the crown is divided into ten ju-

lios, and the julio into ten bajoches. At
i eghorn, accounts are generally kept in dol-

lars, soldi, and denari. At Florence, they

keep their books and accounts in crowns,

soldi, and denari, picoli or current money.
At Naples, accounts are kept in ducats, flo-

rins, and grains. 'I he accounts in Sicily are

kept the same as at Naples. At Lucca they

keep their accounts in crowns, livres, soldi,

and denari; t tie crown is worth 7 livres 10

soldi; the livre, 20 soldi, and the soldi, 12

denar . At \ enice, a counts are kept in

livres, soldi, and denari, picoii or current;

but the bank-entries are in livres, soldi, and

grosses : both t lie current and bank-ducats

of
T
v enice make 24 soldi, or six livres and 4

soldi. At Bologna, accounts are kept in

livres, soldi, and denari
;

tiie livre being 20

soldi, and the soldi 12 denari. At Bergam,

the money of account is the same as at Bo-

logna, and its proportions t he same. At
Parma accounts are kept in crowns, soldi, and

denari; the crown is 20 soldi, and the soldi

20 denari. At Modena and Mantua, ac-

counts are kept in livres, soldi, and denari.

In Savoy and Piedmont, accounts are kept

in livres or lires, soldi, and quartrins. At
Placentia, accounts are kept in crowns, soldi,

and denari oi mark ; of which 12 denari make
a soldi, and 20 soldi the crown. In the

island of Sardinia, accounts are kept as in

most parts of Italy, m livies, soldi, and de-

nari. In the island ot Malta, the money ot

account is the same with that ot Sicily. In

tiie island of Candia, the account is the same
as at Venice.

Russian, Sxvedish, Danish, and Polish

Money of account. In tiie trading places

of tiie Russian empire, accounts are kept in

roubles, grives, and moscosques, or in rou-

bles and coppecks ;
10 coppecks -(each of

which is equal to 2 moscosques) make a

a grive, and 100 coppecks, or 10 grives, is a

rouble. In the kingdom of Sweden, accounts

are kept in dollars, marks, and oorts; the

dollar being worth 4 marks, and tiie mark 8

oorts. In Denmark, accounts are kept in

marks and schellings: the rixdollar is worth

6 marks; the mark, 16 scheliings; and tiie

scheliing, 3 penins. Accounts are kept at

Bergen, and in other places in Norway, in

Danish rixdoliars, marks, and schellings. In

Poland, accounts are kept in guilders, gros,

and deniers, of which 18 deniers make a

gros, and 30 gros a guilder: they here keep

accounts also in rixdoliars and gros, reckon-

ing 90 of the latter to one of the former. At

Riga, accounts are kept in rixdoilars and

gros, the former of which species consists ot

90 of the latter.

Turki- h Money of account. TheTurks,

botii m Europe, Asia, and Africa, account by
,
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1

purses, either of silver or gold (tiie last being

only used in the seraglio), witii halt purses ot

gold, called also rizes : the purse oi silver is

equal to 1500 French livres, or about 65/.

sterling; and tiie half purse in proportion:

tiie purse ot gold is 15,000 sequins, equal to

30,000 French crowns, or about 3,750/.

stcrii.ig: this is seldom used but tor presents

to favourites, so that a purse simply signifies

a purse of silver, or 1^500 livres. '! he mer-

chants also use Dutch dollars, called aslani

or abouquels, with medins and uppers: the

dollar is equal to 35 medins, and the media

to 3 aspers
;

tiie asper to a lialipenny sterling

money.

Asiatic Monies of account are as follow.

In Persia, they account by the tamaii (called

also man and tumein) and dinar-bisti ; the

taman is composed ot 50 abassis, or 100 rna-

modies, or 200 chapes, or 10,000 dinars;

which, accounting tiie abassi on the loot of

13 French sols, or the dinar on that of a de-

nier, amounts to 3/. 12s. (id. sterling the ta-

rnan. They also account by larins, especi-

ally at Oriwus, and on the coast ot the Per-

sian gu ph: the larin is equivalent to 1 \d.

sterling ;
and on that footing is used also in

Arabia, and through a great part of the East-

Indies. Chinese moneys of account aie tiie

pic, picol, and tael ;
which, though in effect

weights, do likewise serve as money ot ac-

count, obtaining in Tonquin as well as Chi-

na: the. pic is divided into 100 calls, some

say 125; the cati into 16 taels, each tael

equal to one ounce two drachms: tne picol

contains 6G| caties; the tael is equivalent to

6$. 8 d. sterling.

Japanese moneys of account are tiie schu-

ites, cockiens, oebans or oubans, and taels :

200 schuites are equal to 500 Dutch pounds,

the cockien equal to 10 low-country pounds,

1000 oebans make 45,000 taels.

Mogul monev of account: at Surat, Agra,
1

and the rest of the estates of the great mogul,

they use lacres, acrees, or leeths, implying,

one hundred thousand; thus a iacre ot lupees

is 100,000 rupees ;
tiie iacre being nearly on

the tooting ol the tun of gold in Holland, and

the million of France.

Monies of account of other islands and

coasts of India. Throughout Malabar, and

at Goa, they use tangas, vintins, and pardos-

xeraphin : tiie tanga is of two kinds, viz. of

good and bad alloy ;
hence their custom is to

count by good or bad money ;
tLe tanga of

good alloy is better by one-fifth than the bad,

so that 4 "tangas good being allowed the par-

dos-xeraphin, there will be required 5 of the

I bad ;
4 vintins good make a tanga likewise

good; 15 barucos, a vintin ; a good baruco

is equal to a Portuguese ree, a French de-

nier, or one-thirteenth of a penny sterling.

In the island of Java they use the sontasa-

pacou, kudos, and catis ;
which last money,

together with the leeth or iacre, is -much

used throughout ail tiie Last Indies: ihe

sonta is 200 caxas, or little pieces of that

country, hung on a string, and is equal to

eleven- twelfths of a penny sterling : five son-

tas make the sapac on. '1 he kudos < quai to

2s. 8 d. sterling; the cat: contains 20 taels;

the tael 6*. 8u. sterling. There are islands,

cities, and states, oi the East Indies, whose

monies of account are not here expressed,

partly because reducible to some of the
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above-mentioned, and partly because we find
!

no certain consistent account of them.

African Money of account. From Cape
Verd lo the Cape of Good Hope, ail ex-
changes and valuations of merchandize are
made on the foot ol (lie macoute and piece

;

which, though no monies of account (for

those barbarians have no real monies, and
therefore need no imaginary ones to estimate
them by) y'ejt serve in lieu thereof!. At Lo-
ango de Boirie, and other places on the coast
of Angola, the estimations are made by
macoutes; and at Malimboand Cabindo, oil

the same coast, the negroes reckon by pieces:
among the first the macoute is equal to 10

pieces; ten macoutes make 100, which like-

vise gives us a kind ot imaginary money, to

estimate any purchase, exchange, &c. they
fix on the one side the number of macoutes
required; e.gr. for a negro; so that there
are several bargains made for one; suppose,
for instance, the slave to be fixed at 3,500
pieces, this amounts to 350 macoutes

;
to

make up this number of macoutes in mer-
chandize, they fix the price of each in ma-
coutes. Two Flemish knives, ex. gr. are

accounted one macoute; a copper bason, 2
pound w eight, three

;
a barrel of gunpowder,

three, &c. For the piece, it serves in like

manner to estimate the value of goods, duties,

&c. on either side : thus the natives require

]0 pieces tor a slave
;
and the Europeans put,

for instance, a fusee at 1 piece, a piece of
salampours at 4 pieces. See. The cities of
Barbary and Egypt, whither the Europeans
traffic, reckon much after the same manner
as in the Levant and the dominions of the
grand seignor ; for the rest, through that vast

extent ot coast where we trade for negroes,
gold-dust, elephant’s teeth, wax, leather, &c.
either the miserable inhabitants do not know
what money of account is, or, if they have
any, it is only what strangers, settled among
them, have introduced.

Monies of account in America. Here
they have no money of their own

;
the

respective monies of account of the Euro-
peans, who have made settlements there,

being established among them.
MONKEY. See Simia.

MONOCHORI), a musical instrument,
composed of one string, used to try the va-
riety and proportion of sounds.

It is formed of a rule, divided and sub-
divided into several parts, on which there is

a moveable string stretched upon two bridges
at each extreme. In the middle between
these is a moveable bridge, by means of
which, in applying it to the different divisions

of the hne, the sounds are found to bear the
same proportion to each other as the division

of the inie, cut by the bridge. There are
also monochords with forty-eight fixed
•bridges. T he following is the account of a
monochord invented by earl Stanhope :

.1. Tire wire is not made either of brass

or of iron, but of steel, which is very far

superior. For, steel wire does not keep con-
tinually lengthening, as brass and iron wires

do when they are stretched considerably. 2.

The wire in this monochord does not, as

usual, pull downwards on the bridges, but

the whole wire terms one straight and hori-

zontal line, by which means the moveable
bridge,, which determines the exact length

the wire, can be moved without altering
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the tension of the wire. This is not tlm case

when the wire pulls downwards on the

bridges. 3. The ends of the wire are not
twisted round the two stout steel pins which
keep it stretched; but each end of the wire
is soft-soldered in a long groove form-
ed in a piece of steel which goes over its cor-

responding pin. 1 his is a great improve-
ment. 4. One of those two steel pins is

strongly fastened on a brass slider, which is

moved by means of a screw with very fine

threads, which screw Ins a large micrometer
head minutely divided on its edge, and a

corresponding nonius; so that the tension of

the wire may be adjusted with the greatest

precision, in order to obtain its exact pitch.

5. A slider is fixed across the top of the
moveable bridge, and is moved by means of
another screw with very line threads; so

that the length ot the wire may be regulated
w ith the greatest nicety in all cases. <>. The
above-mentioned slider, which is on the top of

the moveable bridge, is adjusted to the steel

rod or scale, not by sight, or by the coinci-

dence ot lines, but by means of mechanical
contact against projecting pieces of steel

firmly fixed on that steel scale, which method
is incomparably more correct. 7. Each
bridge carries a metallic finger, which keeps
the wire close to the top of the bridge, whilst

the wire is made to vibrate. 8. The vibra-
tions of the wire are produced by touching
it with a piece of cork, with the same elastic

force, and on the very same spot, each time,
namely, at the distance of one inch from the
[inmoveable bridge.

MONNIESIA, a genus of the class and
order, diadelphia pentandria. The calyx is

five-parted; corolla stringent; stamina 3,
capsules 5, 1 -seeded. There is one species,
an American annual.

MONOCULOS. Monoculus, a genus of
the order aptera : the generic character is,

leet formed for swimming
; body covered by

a crustaceous tegument
; eyes, in most spe-

cies, approximated, and imbedded in the
shell.

Of the monoculi, by far the major part are
very small water-insects, requiring the assist-

ance of a microscope for the investigation of
their particular organs : some however are so
large as to require no very minute inspection ;

and one species in particular, (if, indeed, it can
be allowed to stand with propriety in the ge-
nus) is or a size so gigantic, that it is generally
considered as the largest of the crustaceous
tribe. '1 his animal is the monoculus polyphe-
mus of Linnaus, commonly distinguished
by the title molucca or king-crab. Speci-
mens are sometimes seen of two feet in length,
exclusive of the tail. It is a native of the' In-
dian ocean, and is said to be generally found
in pairs, or male and female sw imming toge-
ther. 1 he colour of the whole animal is a yel-
lowish-brown : the shell is very convex,
rounded in front, and lunated behind, where
it joins the lower part of the body : this, which
is of the same crustaceous nature, is marked
on each side into several spiny incisions; the
legs, which are seven on each side, are situated
beneath the concavity of the large or rounded
part ot the shell, and are each terminated by
a double claw, those of the lowest pair having
some additional processes : the brancliiie, or
respiratory, organs are disposed in the form of
several flat, rounded, imbricated lamella; on

each side the lower part of the body : the
tail, which is strait, triangular, and of the same
crustaceous nature with the rest of the shell,

is equal in length to the w hole body, and gra-
dually tapers to a sharp point. 1 lie eyes in

tins species, instead ot being approximated,
as required in the Limnean generic character,
are extremely distant from each other, being
situated towards the sides of the shell: they
are of a semilunar form, and the snrfaqe is

divided into a great number of minute co-
nical convexities : this part however should
be considered as only constituting the cornea
or exterior covering of each eye

;
the organs

themselves being, according to the observations
of Mr. Petiver, m the Philosophical Transac-
tions, placed on a pedicle beneath each of the
above-mentioned semilunar cornea;. Peti-

ver’s words are these. “ The whole struc-
ture of this animal is very remarkable, and
particularly his eyes, viz. between the fourth
and last pair of claws on each side, reckoning
from his mouth, and excluding the small pair
there placed, are inserted the rudiments of
another pair, or a claw broken off on each
side at the second joint or elbow

;
on these

extremities are the eyes, like those of the horns
of snails, but under the covert of a thick and
opaque shell. Nature in that place has wonder-
folly contrived a transparent lantern, through
which the light is conveyed, whose superficies
very exactly resembles the great eyes of our
large libellx or adderbolts, which to the naked
eye are plainly perceived to be composed of
oi' innumerable globuli : these, like them, are
oblong, anil guarded bv a testaceous superci-
lium.”

Of the European monoculi, by far the largest
is the monoculus apus, which, when full-grown,
measures nearly an inch and three quarters
from the front to the end of the body, exclu-
sive of the forked divisions of the tail. It is

found in muddy stagnant waters, but is a rare
species in this country, having been only ob-
served in a few particular situations. In its

general shape, it is considerably allied to the
large exotic species before described, but the
body is ot a more lengthened form in propor-
tion, with the hinder part naked, and divided
into numerous joints : the branchiae, or respi-

ratory organs, are large, and are distributed
into numerous imbricated rows on the under
part of the body : beneath the front is a pair
ot jointed, tritid arms, extending on each side
to a considerable distance

; the eyes are placed
near each other in front of the shell : the tail

is terminated by a pair of long forks or ceta-
ceous processes. The colour of the w hole in-

sect is a pale greenish-brown above, and red-
dish beneath. We are informed in vol. 40 of
the Philosophical Transactions that this insect
has been found in great plenty in a pond on
Bexley’s common, in Kent. It is also added
that the same pond, having been perfectly
dried, and being suddenly filled during a heavy
thunder-storm, swarms of the same animal
were again observed in it within the space of
two days after.

Monoculus pulex, called, from its peculiar
starting or springing motion, the water-ilea,
is an almost universal inhabitant of stagnant
waters, appearing sometimes in such vast
swarms as to cause an apparent discoloration
of the water itself. It is an insect of a highly
singular and elegant appearance, exhibiting,
when magnified, a beautiful distribution of in-

ternal organs. Its general length is about
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flip tenth of an inch, but it is sometimes seen

considerably larger: its shape is oval, some-
what truncated in front, and sharply point-

ed behind : the body is inclosed in a bi-

valve, transparent shell, which, when examined
by the microscope, appears finely reti-

culated: on each side the head is a strong

transparent jointed arm, forking into two di-

visions, and terminating in several cetaceous

branches: the tail, which is generally inclosed

within the shell, is occasionally protruded in

the form of a strong curved and pointed pro-

cess: the eyes of this animal are of a singular

construction ;
they are large in proportion to

the insect, placed very near each other, appear

to consist of many separate globules, of a black

colour united under a common skin.

MONODON MONOCEROS, unicorn
narwhal, is a native of the northern seas,

where it is fometimes seen of the length of

more than twenty feet from the mouth to the

tail
;
and is at once distinguishable from every

othev kmc1 of whale by bs very long, ; vory-

like tooth, which is perfectly straight, of a

white or yellowish-white colour, spirally

wreathed throughout its whole length, and
gradually tapering to a sharp point. It mea-
sures from six to nine or ten feet in length,

and proceeds from a socket on the one side

of the upper jaw, having a large cavity at its

base or root, running through the greater part

of the whole length. In the young animals

and occasionally even in the full grown ones,

more especially in the males, there are two of

these teeth, sometimes nearly of equal length,

and sometimes very unequal in this respect:

they are seated very close to each other at

the base, and as their direction is nearly in a

|
straightjline, they diverge but little in their pro-

gress towards the extremites. The head of

the narwhal is short, and convex above ;

the mouth small ; the spiracle or breathing-

hole duplicated within ;
the tongue long ; the

pectoral fins small ;
the back, tinless, widish,

convex, becoming gradually accumulated to-

wards the tail, which, as in other whales, is ho-

rizontal. The general form of the animal is

rather long than thick in proportion to its size.

The colour, when young, is said to be nearly

black, but lighter on the belly : but as the ani-

mal advances in age, it becomes marbled or

variegated with black and white on the back

and sides, while the belly is nearly white.

The skin is smooth, and there is a consider-

able depth of oil or blubber beneath it.

The narwhal chiefly inhabits the northern

parts of Davis’s Stveights. Its food is said to

consist of the smaller kind of flat-fish, as well

as of actiniae, medusae, and many other ma-

rine animals. It is principally seen in the

small open or unfrozen spots towards the

coasts of the northern seas. To such places

it resorts in multitudes, for the conveniency of

breathing, while at the same time it is sure

of finding near the shores a due supply of

food, and is very rarely seen in the open sea.

It is taken by means of harpoons, and its

flesh is eaten by the Greenlanders, both

raw, boiled, and dried: the intestines and

oil are also used as a food
;

the tendons

make a good thread, and the teeth serve the

purpose of hunting-horns as well as the more

important ones ol building tents and houses :

but before this animalbecame distinctly known

to the naturalists of Europe, they were held

in high estimation, as the supposed horns. of

unicorns. Various medical virtues were also

attributed to them, and they were even Num-
bered amongfcthe articles of magnificence. A
throne made for the Danish monarclis is said

to be still preserved in the castle of Rosenberg,
composed entirely of narwhals’ teeth

;
the

material being antiently considered as more
valuable than gold.

A specimen of this whale, measuring about
eighteen feet, exclusive of the horn or tooth,

was some time ago stranded on the court of

Lincolnshire, at no great distance from Boston,

and was said to have been taken alive.

2. Monodon spurius, spurious narwhal.
A species most allied to the narwhal, but
not perhaps, strictly speaking, of the same
genus : no teeth in the mouth, but from the

extremity of the upper mandible project two
minute, conic, obtuse teeth, alike curved at

the tips, weak, and not above an inch long:

body elongated, cylindric, black. Besides the

pectoral fins, and horizontal tail, is also a mi-
nute dorsal lm. It must be numbered among
the rarest of the whales. Its llesh and oil

are considered as very purgative: inhabits

the main ocean, seldom coming towards shore:

feeds on the loligo : has a spiracle like other
whales. Both llesh and oil are eaten, but
not without apprehension, for the reason al-

ready mentioned.

Monodon narwhal, a genus of mammalia
of the order cete; the generic character is,

teeth two in the upper jaw, extending straight

forward, long, spiral : spiracle on the fore and
upper part of the head. It inhabits the Atlan-

tic, swims rapidly, and is from 18 to 40 feet

long and 12 broad. Skin white, spotted on
the back with black : dorsal fins : pectoral, two
small: head small : eyes very minute: what
are commonly exhibited as the unicorns

horns. See Plate Nat Hist. lig. 269.

MONOECIA, from /aovoj alone, and ontiac,

a house
;
the name of the 21st class of Lin-

nieus’s sexual method. See Botany.

MONOGYNIA from ^.ovoi alone, and
a woman

;
the name of the tirst order or sub-

division in the first 13 classes of Linnaeus’s

sexual method
;
consistingof plants, which, be-

sides their agreement in their classic character,

generally derived from the number of their

stamina, have only one style, or female organ.

See Botany.

MONOGRAM, a character or cypher,

composed of one, two, or more letters inter-

woven
;
being a kind of abbreviation of a

name, antiently used as a seal, badge, arms.

See.

MONOPOLY, is an allowance by the

king, by his grant, commission, or otherwise,

to any person or persons, bodies politic or

corporate
;
or of, or for, the sole buying, sell-

ing, making, working, or using of any thing,

whereby any person or persons, bodies poli-

tic or corporate, are sought to be restrained

of any freedom or liberty they had before,

or hindered in their lawful trade. 3 Inst.

181.

Rut it seems that the king’s charter, im-

powering particular persons to trade to and

from such place is void, so far as it gives

such persons an exclusive right of trading, and
debarringall others; and it seems now agreed,

that nothing can exclude a subject from trade

but an act of parliament. Raym. 489.

MONOPTERUS. Monoptere, a genus

of the fishes of the order apodal
;
the generic
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character is, body anguilliform
;
nostrils placed

between the eyes ; fin caudal.

1. the monopterus Javanicus, the only
animal of this genus hitherto discovered, i$k-

thus described by the count de la Cepede, '

from the manuscripts ot Commerson, i>y

whom it was considered as a species of Mu-
raina. The body is serpentiform, viscous,

and destitute ofconspicuous scales : the head
thick, compressed, enlarging towards the
back part, and terminated in front by a round-
ed muzzle: the gape is rather wide; the up-
per jaw scarcely projecting beyond the low er

;

both being furnished with close teeth: the

gill membrane has only three rays, and the

branchiae are only three in number on each
side

; the lateral line, which is nearer the back
than the belly, extends from the gills to the
extremity of the tail, and is almost of a gold-

colour: the back is of a livid brown or black-

ish colour. This fish is a native of the Indian
seas and is very common about the coasts of Ja-

va. where it is considered as an excellent food.

MONSON lA, a genus of the dodecandria
order, in the polyaddphia class of plants. The
calyx is pentrophyilous

; the corolla pentape-
talous and irregular; the stamina are 15 irt

number, and coalited into five filaments
;
the

style bilid
; the capsule pentacoccous. There,

are three species.

MONSOON. See Wind.
MONTH, the twelfth part of a year. Sctr

Chronology.
MONT lA, water duckweed, a genus of

the trigynia order, in the triandria class of
plants; and in the natural method ranking
with those two of which the order is doubtful.

The calyx is dyphyllous ; the corolla monope-
talous and irregular

; the capsule unilocular
and trivalved. There is one species.

Mood, or Mode, in grammar, the differ-

ent manner of conjugating verbs, serving to-

denote the different affections of the mind.
MOON. See Astronomy.
MOONSTONE. This is the purest fel-

spar hitherto found. It occurs in Ceylon and
Switzerland ; and was first mentioned" by Mr.
Pini. Specific gravity, 2.559. Colour white;
sometimes with a shade of yellow, green, or
red. Its surface is sometimes iriddesceut. A
specimen of it analysed by Vanquelin, yielded.

64 silica

* 20 alumina
14 potass

2 lime

100

The whitish felspar, called petunze, yielded to
the same chemist

74.0 silica

14.5 alumina,

5.5 lime

94.0 -

MOORING, in the sea-language, is the lay-
ing out the anchors of a ship in a place where
shecan ride secure. Mooring across, is laying
out on each side

;
and mooring along, "is to

have an anchor in a river and a hawser on
shore. When ships are laid up in ordinary,
or are under orders of fitting for sea, the moor-
ings are laid out in harbours

;
and consist of

claws, pendant chains, cables, bridles, an-
chors, swivels, jews-harps, buoys, and chains.
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MORDELLA, a genus of insects of the

order eoleoptera. The antennae are thread-

shaped and serrated
;
the head is deflected

under the neck : the pappi are elevated, com-
presed, and obliquely blunted ; and the elytra

are bent backwards near (he apex. There
are six species.

MO IDEA, a genus of the monogynia or-

der, in the triandria class of plants
;
and in

the natural method ranking under the 6th or-

der, ensahe. 'The corolla is hexapetalous ;

the three interior petals, patent ; the rest like

those of the iris. There are 17 species, beau-
tiful exotics, resembling the iris.

MO RINA, a genus of the monogynia or-

der, jn the triandria class of plants
;
and in

the natural method ranking under the 48th
order, aggregate. The corolla is unequal;
the calyx ot the fruit is monophyllous and
dented; the calyx of the flower bilid; there

is otf seed under the calyx of the flower.

There is one species.

MOR IN DA, a genus of the monogynia or-

der, in the pentandria class of plants ; and in the

natural method ranking under the 48th order,

'aggregate . The flowers are aggregate and
monopetaious

;
the stigmata bitid

;
the fruit

plums aggregate or in clusters. There are 3

species, trees of the East Indies.

MORISONIA, a genus of the polyandria

order, in thcinonadelphia class of plants ; and
in the natural method ranking under the 25th
order, putaminece. The calyx is single and
bitid; the corolla tetrapetalous ; there is one
pistil ; the berry has a hard bark, is unilocular,

polyspermous, and pedecellated. There is one
species, a tree of South America.

MORMY HUS, a genus of fishes of the

branchiostegeous order, the generic character

is, head smooth ;
teeth numerous, notched

;

aperture of the gills linear, without a cover;

gill membrane with one ray
;
body scaly.

There are three species. The kannume has

the tail bifid, obtuse; dorsal tin with (53 rays.

It inhabits the Nile ;
body whitish and much

compressed.
MOROCCO, marnquin, in commerce, a

fine kind of leather prepared ofthe skin of an

animal of the goat-kind, and imported from
the Levant, Barbary, & c.

The name was probably taken from the

kingdom of Morocco, whence the manner of

preparing it was borrowed, which is this: the

skins being lirst dried in the hair, are steeped

in water three davs and nights ; then

stretched on a tanner’s horse, beaten with

a large knife, and steeped afresh in water every

day : they are then thrown into a large vat in

the ground, full of water, where quicklime has

been slaked, and there lie rifteen days; whence
they are taken, and again returned every night

and" morning. They are next thrown into a

frefli vatot lime and water, and shifted night

and morning for lifteen days longer : then rins-

ed in clear water, and the hair taken off on the

leg with the knife, returned into a third vat,

and shifted as before for eighteen days
;
stoop-

ed twelve hours in a river, taken out, rinsed,

put in pails, where they are pounded with
,

wooden pestles, changing the water twice;;

then laid on die horse, and the flesh taken off;
\

returned into pails of new water, taken out, and

the hair-side scraped; returned into fresh pails,
j

taken out, and thrown into a pail of a particular
,

form, having holes at bottom : here they are

beaten for the space of an hour, and fresh

water poured on from time to time
;
then

,

being stretched on the leg, and scraped on
either side, they are returned into pails ot fresh

water, taken out, stretched and sewed up all

around in manner of bags, leaving out tiie

hinder legs as an apeiture for the convey-

ance of a certain mixture.

The skins thus sewed are put in lukewarm
water, where dogs excrements have been dis-

solved. Here tliev are stirred with long poles

for half an hour, left at rest a dozen, taken

out, rinsed in freshwater, and filled by a tun-

nel with a preparation of water and sumac,

mixed and heated over the lire till read) to

boil
; and, as they are filled, the hind legs are

sewed up to stop the passage. In this state

they are let down into the vessel of water and

sumac, and kept stirring for four hours suc-

cessively
; taken out and heaped on one ano-

ther; alter a little time their sides are chang-

ed, and thus they continue an hour and a

half till drained. This done, they are loos-

ened, and idled a second time with the same
preparation, sewed up again, and kept stirring

two hours, piled up and drained as before.

This process is again repeated, with this dif-

ference, that they are then oniy stirred a quar-

ter o
1 an hour ;

after which they are left tiil

next morning, v. hen they are taken out,

drained on a rack, unsieved, the sumac taken

out, folded in two troin head to tail, tne hair-

side outw ards, laid over each other on the leg,

to perfect their draining, stretched out and

dried; then trampled under foot by two and

two, stretched on a wooden table, what flesh

and sumac remains scraped off, the hair-side

nibbed over with oil, and that again with water.

They are then wrung with the hands,

stretched, and pressed tight on the table with

an iron-instrument like that ot a currier,- the

flesh side uppermost
;
then turned, and the

hair-side rubbed strongly over with a hand-

ful of rushes, to squeeze out as much of the oil

remaining as possible. '1 he first curse of

biack is now laid on the hair-side, by means of

a lock of hair twisted and steeped in a kind ot'

black dye, prepared of sour beer, wherein
pieces ot old rusty iron have been thrown.

When half-dried in the air, they are stretched

on a table, rubbed over every way with a

paumelie, or wooden-toothed instrument, to

raise the grain, over which is past a light

couch of water, then sleeked by rubbing them
with rushes prepared for the purpose. Thus
sleeked, they have a second couche of black,

then dried, laid on the table, rubbed over
with a paumelie of cork, to raise the grain

again
; and, after a light couche of water,

sleeked over anew ; and to raise the grain a

third time, a paumelie of wood is used.

After the hair-side has received al! its pre-

parations, the flesh-side is pared with a

sharp knife for the purpose: the hair-side is

strongly rubbed over with a woollen cap, hav-

ing before given it a gloss with barberries,

citron, or orange. The whole is finished

by raising the grain lightly, for the last time,

with the paumelie of cork; sq that they are

now lit for the market.

Manner ofpreparing red Morocco : af-
j

ter steeping, stretching, scraping, beating,
J

and rinsing the skins, as before, tney are at
j

length wrung, stretched on the leg, and passed
j

after each other into water where alum has i

been dissolved. Thus alumed, they are left

to drain tiil morning, then wrung out, pulled :

on the leg, and folded from head to tail, the i

flesh inwards.

In this state they receive their first dye, 'by-

passing them after one another into a red li-

quor prepared with laque, and some other in-

gradients, which the marowquineers kes p a se-

cret. This they repeat again and again, till

the skins have got their first colour ; then they

are rinsed in clear water, stretched on the leg,

and left to drain twelve hours; thrown into

water through a sieve, and stirred incessantly

for a day with long poles; taken out, hung
on a bar across the water all night, white

against red, and red against white, and in the

morning the water stirred up, and the skins

returned into it for twenty-four hours.

MORTALITY, Bids of, accounts of the

numbers of deaths or burials in any parish or

district. The establishment of registers of this

kind in Great Britain, was occasioned by the

plague, and an abstract of them was published

weekly, to shew the increase or decrease of

the disorder, that individuals might judge of

the necessity of removal, or of taking other

precautions against it, and government be in-

formed of the propriety or success on any

!

public measures relating to the disorder,

i The first directions for keeping registers of

births and burials were contained in the in-

!
junctions to the clergy, issued in the year

j

1538, which not being properly attended to,

|

were enforced in 1547, and again in the be-

;

ginning of the reign of Elizabeth, who also

j

appointed a protestation to be made by the

clergy, in which, among other things, they

promise to keep the register-book in a proper
manner. One of the canons of the church
prescribes very minute v in what manner
entries are to be made in the parish-registers,

and orders an attested copy of the register

of each successive year to be annually trans-

mitted to the bishop of the diocese or his

chancellor, and to be preserved in the bi-

shop’s registry. These registers have only

been occasionally communicated to the pub-
lic, and that without sufficient particulars to

supply much information ; but in London,
and the surrounding parishes, the parish-

clerks are required to make a weekly return

of burials, with the age and disease of which
the person died ; a summary of which account
is published weekly; and on the Thursday
before Christmas-day, a general account is

made up for the whole year. 'These accounts

of christenings and burials, taken by the com-
pany of parish clerks of London, were began
21st Dec. 1592, but were not made public

till 1594 ;
and towards the end of the follow-

ing year, upon the ceasing of the plague,

they were discontinued ;
at this time the

London bills of mortality comprehended but

109 parishes. In 1603, the weekly bills of
mortality were resumed, and have been regu-

larly continued ever since; the number of

parishes included in them has been increased

at different times, and at present is 146.

Bills of mortality, especially such as give

the ages of the dead and the disorders of

which they died, furnish much use,ul infor-

mation
; they shew the different degrees of

healthiness of seasons or districts, the progress

of population, and the probabilities of the

duration of human life in any part of the usual

term of existence; they are the foundations

on which all tables or the value of annuities

on lives, or depending on survivorship, have

been constructed.

In 1662, Mr. John Graunt published some
ingenious observations on the London Bills

4
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*>f Mortality, which wore much enlarged in

subsequent editions, bir William Petty, in

1083; made considerable use of the infor-

mation afforded by them, in his Political

Arithmetic. In 1742, Mr. T. Simpson

published his Treatise on Annuities, in which

he inserted a table formed by Mr. Smart

from the London bills of mortality, with some
corrections which appeared necessary : in

1740, Mr. De Parcieux, in an Essai sur les

Probabilities de la Vie humaine, made some
objections to Mr. Simpson’s alterations in the

London bills, but without sufficient foun-

dation
;
and in 1752, Mr. Simpson, in a sup-

plement to his Treatise on Annuities, made
use of the same table from the London bills,

but adapted to a different radix. In 1769,

Dr. Price published his treatise on Rever-

sionary Payments, in which, particularly in

the subsequent editions, many valuable ob-

servations are to be found on the bills of mor-

tality of different places, and very accurate

tables are given of the expectation of life, and

the value of annuities, accoi ding to these bills.

Dr. Price remarks, that in every place

which just supports itself in the number of

its nhabitants, without any recruits irom

other places ; or where, for a course of years,

there has been no increase or decrease, the

number of persons dying every year at any

particular age, and above it, must be equal

to the number of the living at that age. The
number, for example, dying every year, at

all ages, from the beginning to the utmost

extremity of life, must, in such situation, be

just equal to tne whole number born every

year. And for the same reason, the number
dying every year at one year of age and up-

wards, at two years of age and upwards, at

three and upwards, and so on, must be equal

to the numbers that attainto those ages every

year; or, which is the same, to the numbers

of the living at those ages. It is obvious, that

unless this happens, the number of inhabi-

tants cannot remain the same; it follows,,

therefore, that in a town or country, where

there is no increase or decrease, bills of mor-

tality which give the ages at which all die,

will shew the exact number of inhabitants;

and also the- exact law, according to which

human life wastes in that town or country.

In order to find the number of inhabitants,

the mean numbers dying annually at every

particular age and upwards, must be taken as

given by the bills, and placed under one an-

other in the order of the second column : see

Tablet, article Expectation. These num-
bers will be the numbers of the living at 1, 2,

3, &c. years of age
;
and, consequently, the

sum, diminished by half ; he number boraannu-
ally, will be the whole number of inhabitants.

The bills of mortality, in some parts of

Great Britain, are known to be materially

defective
;

the deficiencies may chiefly be

ascribed to the following circumstances: 1.

Many congregations of dissenters, inhabiting

towns, have their -own peculiar burying-

grounds; as have the Jews, and the Roman
Catholics, who reside in London. 2. Some
persons, from motives of poverty or conveni-

ence, inter their dead without any religious

ceremony; this is known to happen in the

metropolis, in Bristol, and Newcastle-upon-

Tyne, and may happen in a few other large

towns. 3. Children who die before bap-

tism are interred without any religious cere-

mony, and consequently are not registered.

You II.

4, Negligence may be supposed to cause
some omissions in the registers, especially in

those small benefices, where the officiating

minister is not resident. 5. Many persons

employed in the army and in navigation die

abroad, and consequently their burials re-

main unregistered. Whatever may be the

total number of deaths and burials, which
from these several circumstances are not
brought to account, it has been computed
that about 5000 of them may be attributed

to the metropolis, and a large portion of the

rest may be ascribed to the other great

towns, and to Wales, where the registers are

less carefully kept than in England.
The annual amount of the burials, as col-

lected conformably to the population act,

authorizes a satisfactory inference of dimi-

nishing mortality in England since the year

1780; the number of marriages and baptisms,

indicates that the existing population in 1801,

was to that of 1780, as 1 17 to 100, while the

amount of registered burials remained sta-

tionary during the same period
;
the first five

years of which, as well as the last live years,

and all the 21 years taken together, equally

averaged about. 1 36,000 per annum.
The whole number of baptisms, collected

for the purposes of the population act, was

6,436,110; of these 3,285,188 were males,

and 3,150,922 females; so that the baptisms

of males were 10,426 to 10,000 baptisms of

females. The whole number of the burials

appeared to be 5,165,844; of which 2,575,762

were males, and 2,590,082 females, so

that the burials of males were 9,944 to 10,000

burials of females. It may be interred hence,

that of 10,426 males born in England, only

9,944 die at home; therefore, about one in

twenty-two dies abroad in the employments
of war and commerce

;
a proportion which

strongly marks the enterprising character of

the nation.

MORTAR-piecf., a short piece of ord-

nance, considerably thick and wide ; serving

to throw bombs, carcases, fire-pots, &c. See
Gunnery.
MORTGAGE, signifies a pawn of land or

tenement, or any thing immoveable, laid or

bound for money borrowed, to be the credi-

tor’s for ever, if the money is not paid at

the day agreed upon ; and the creditor

holding land and tenement upon this bargain,

is called tenant in the mortgage. He who
pledges this pawn, or gage, is called the mort-

gaged', and he who takes it, the rnortagee.

The last and best improvement of mortgages

seems to be„ that in the mortgage-deed of a

term for years, or. in the assignment there-

of, the mortgageor should covenantfor himself

and his heirs, that if default is made in the

payment of the money at the day, then he
and his heirs will, at the costs of the mort-

gagee and his heirs, convey the freehold and
inheritance of the mortgaged lands to the

mortgagee and his heirs, or to such person or

persons (to prevent merger of the term) as he
or they shall direct and appoint : for the re-

version, after a term of fifty or a hundred years,

being little worth, and yet the mortgagee
for want thereof continuing but a termer, and
subject to a forfeiture, &c. and not capable of

the privileges of a freeholder; therefore when
the mortgageor cannot redeem the land, it is

but reasonable the mortgagee should have

the whole interest and inheritance of it to

dispose ©fit as absolute owner. 3 Bac. Abr, 633.

F f

Although after breach of the condition,

an absolute fee-simple is vested at common
law in the mortgagee ;

yet a right of redemp-
tion being still inherent in the land, till the

equity of redemption is foreclosed, the same
right shall descend to, and is invested in, such

persons as had a right to the land, in case

there had been no mortgage or incumbrance
whatsoever

;
and as an equitable perform-

ance as effectually defeats the interests of the

mortgage, as the legal performance does at

common law, the condition still hanging over

the estate till the equity is totally foreclosed;

on this foundation it has been held that a
person who comes in under a voluntary con-

veyance, may redeem a mortgage; and though
such right of redemption is inherent in tiie

land, yet the party claiming the benefit of it,

must not only set forth such right, but also shew
that lie is the person entitled to it. Hard. 465.

But if a mortgage is forfeited, and thereby

the estate absolutely vested in the mortgagee
at common law, yet a court of equity will

consider the real value of the tenements, com-
pared with the sum borrowed. And if the

estate is of greater value than the sum lent

thereon, they will allow the mortgageor, at'any

reasonable time, to recal or redeem the estate,

paying to the mortgagee his principal, interest,

and costs. This reasonable advantage, al-

lowed to the mortgageors, is called the equi-

ty of redemption. 2 Black. 159.

It is a rule established inequity, analogous
to the statute of limitation, that after twenty
years possession of the rnortagee, he shall

not be disturbed, unless there are extraordi-

nary circumstances; as in the case of femos
covert, infants, and the like. 3 Atk. 313.

MORTISE, or Mortoise, in carpentry,

&c. a kind of joint, wherein a hole of a certain

depth is made in a piece of timber, which is

to receive another piece called a tenon.

MORTMAIN, signifies an alienation of
lands and tenements, to any guild, corpora-
tion, or fraternity, and their successors, as

bishops, parsons, vicars, &c. which may not
be done without the king’s licence, and the
lord of the manor

;
or of the king alone, if it

is immediately holden of him.

But in order to prevent any imposition in

respect to the disposal of lands to charitable

uses, which might arise in a testator’s last hours,

and in some measure, from political principles,

to restrain clevises in mortmain, or the too gre..t

accumulation of land in hands where it lies

dead, and not subject to change possession, it

is provided by stat. 9 G. II. c, 36, (called th®
statute of mortmain), that no manors, lands,

tenements, rents, advowsons, or other heredit-

aments, corporeal or incorporeal, whatsoever,
nor any sum or sums of money, goods, chat-
tels, stocks in the public funds, securities for

money, or other personal estate whatsoever,
to be laid out or disposed of in the purchase
of any lands, tenements, or hereditaments,
shall be given, limited, or appointed by will, to

any person or persons, bodies politic or cor-
porate, or otherwise for any estate or interest

whatsoever ;
or any ways charged or incum-

bered by any person or persons whatsoever,
intrust, or for the benefit of any charitable

use whatsoever ; but such gift shall be by
deed indented, sealed and delivered in the
presence of two or more credible witnesses,

twelve calendar months at least before the
debt of such donor, and beinrolled in the high
eourt of chancery within six calendar, months
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a fter execut i on for the charitable use intended

;

and be without any power of revocation, re'
scrvation, or trust, for benefit of the donor.
And all gifts and appointments whatsoever, of
any lands, tenements, or other hereditaments,
or of any estate or interest therein, or of any
charge or incumbrance affecting or to affect
any lands, tenements, or hereditaments, or any
personal estate to be laid out in the purchase of
any lands, tenements, or hereditaments, or any
estate or interest therein, or of any charge or
incumbrance affecting or to affect the same,
to or in trust for any charitable use whatso-
ever, made in any other manner than is di-
rected by this act, shall be absolutely null
and void. But the two universities, their
colleges, and the scholars upon the founda-
tion of the colleges at Eton, Westminster,
find Winchester, are excepted out of this act

;

but with this proviso, that no college shall
be at liberty to purchase more advowsons
than are equal in number to one moiety of
the fellows or students upon the respective
fpundations.

MORES, the mulberry-tree, a genus
of the tetrandria order, in the monoecia class
of plants

; and in the natural method ranking
under the .53d order, scabridae. The male ca-
Jvx is quadripartite

;
and there is no corolla:

the female calyx is tetraphyllous
; there is no

corolla; two styles
; the calyx like a berry,

with one seed. There are seven species, viz.
I. I he nigra, or common black-fruited mul-
berry-tree, rises with an upright, large, rough
trunk, dividing intoa branchy and very spread-
xng head, rising 20 feet high, or more. 2.
I ne alba, or white mulberry-tree, rises with
•in upright trunk, branching 20 or 30 feet
high. There is a variety with purplish fruit.
3. 1 he papyrifera, or paper mulberry-tree of
Japan, grows 20 or 30 feet high

;
having large

palmated leaves, some trilobate, others quin-
quelobed

; and monoecious flowers, succeeded
by small back fruit. 4. 'The rubra, or red
Virginia mulberry-tree, grows 30 feet high

;

and has large reddish berries. 5. The tinctoria,
dyer s mulberry, or fustic, has oblong leaves
more extended on one side at the base, with
axillary thorns. It is a native of Brasil and
Jamaica. 6'. The tartarica, or Tartarian mul-
berry, has ovate oblong leaves, equal on both
sides, and equally serrated. It abounds on
the banks of the Wolga and the Tanais. 7.

the Indica, or Indian mulberry, has ovate ob-
long leaves, equal on both sides, but unequally
serrated.

i he last three species are tender plants in >

this country
; but the four first are very hardy,

and succeed in any common soil and situation.
'The leaves are generally late before they
come out, the buds seldom beginning to
till the middle or towards the latter end of
May, according to the temperature of the
season

; and when these trees, in particular,
begin to expand their foliage, it is a good sign
of the near approach of fine warm settled wea-
ther

;
the white mulberry, however, is gene-

rally forwarder in leafing than the black.

Considered as fruit-trees, the nigra is the

only proper sort to cultivate here
;
the trees

being not only the most plentiful bearers,

but the fruit is larger and much finer-flavoured

than that of the white kind, which is the only

ether sort that bears in this country. The
three next species are chiefly employed to

form variety in our ornamental plantations

;

though abroad they are adapted to more use-

ful purposes. The wood of the mulberry-tree
is yellow, tolerably hard, and may be applied
to various uses in turnery and carving: but
in order to separate the bark, which is rough,
thick, thready, and lit for being made into

ropes, it is proper to steep the wood in water.

Mulberry-trees are noted for their leaves af-

fording the principal food of that valuable in-

sect the silkworm. The leaves of the alba, or
white species, are preferred for this purpose in

Europe
;
but in China wherethe bestsilkismade

the worms are said to he fed with those of the
moms tartarica. The advantages of white
mulberry-trees are not confined to the nou-
rishment of worms : they may be cut every
three or four years like sallows and poplar
trees, to make faggots; and the sheep eat
their leaves in winter, before they are burnt.
This kind of food, of which they are extremely
fond, is very nourishing; it gives a delicacy to

the flesh, and a fineness and beauty to the
wool.

The papyrifera, or paper-mulberry, is so

called from the paper chiefly used by the Ja-

panese being made of the bark of its branches.
The leaves of this species also serve for food
to the silkworm, and it is now cultivated with
success in France. It thrives best in sandy
soils, grows faster than the common mulberry,
and at the same time is not injured by the cold.

M. de la Bouviere affirms that he procured
a beautiful vegetable silk from the bark of the
young branches of this species of mulberry,
which he cut while the tree was in sap, and
afterwards beat and steeped. The women of
Louisiana procure the same kind of produc-
tion from the shoots which issue from the stock
of the mulberry, and which are four or five

feet high. After taking off the bark, they dry
it in the sun, and then beat it that the exter-
nal part may fall off; and the internal part,

which is fine bark, remains entire. This is

again beaten, to make it still finer: after which
they bleach it with dew. It is then spun,
and various fabrics are made from it, such as

nets and fringes: they even sometimes weave
it, and make it into cloth. The finest sort of

cloth among the inhabitants of Otaheite and
others of the South Sea islands, is made of the
bark of this tree.

The tinctoria is a fine timber-tree, and a
principal ingredient in most of our yellow dyes,
for which it is chiefly imported into Europe.
The berries are sweet and wholesome

; hut not
much used, except by the winged tribe, by
whose care it is chiefly planted.

MOSAIC, or mosaic-work, an assemblage
of little pieces of glass, marble, precious
stones, &c. of various colours, cut square
and cemented on a ground of stucco, in such a
manner as to imitate the colours of painting.

MOSCIiUS, musk, a genus of quadru-
peds of the order pecora: the generic cha-
racter is, horns none ; front teeth in the lower
jaw eight

;
tusks solitary, in the upper jaw

exserted.

1. Moschus moschiferus, Tibetian musk.
The musk is one of those quadrupeds whose
true form and natural history appear to have
continued in great obscurity long after the in-

troduction and general use of the celebrated
perfume which it produces. To the antients
it was unknown, and was first mentioned by
the Arabians, whose physicians used the drug
in their practice. The animal was by some
considered as a kind of goat, by others as a
species of deer or antelope, and was, of course,

MOS
supposed to be a horned animal

; nor was i£
till about the decline of the seventeenth cen-
tury that a tolerably accurate description or
figure was to be found.
The size and general appearance of this

'

animal resemble those ofa small roebuck. It I

measures about three feet three inches in. 1

length, about two feet three inches in
height from the top of the shoulders to the I

bottom of the fore-feet, and two feet nine ]
inches from the top of the haunches to the hot- I
tom of the hind feet. The upper jaw is con- ]
siderably longer than the lower, and is fur- l

lushed on each side with a curved tusk about I

two inches long. These tusks are of a dif-
ferent form from those of any other quadruped
being sharp-edged on their inner or lower side, ;

so as to resemble, insome degree, a pair of.small i

crooked knives: their substance is a kind of •

ivory, as in the tusks ofthe babyrussa and some
other animals.

The general colour of the whole body is a
kind of deep iron-grey

; the tips of the hairs
j

being of a ferruginous cast, the remainder
blackish, growing much paler or whitish to- j

wards the roots. See Plate Nat. Hist. fig. 27fl.
!

The female is smaller than the male, and
wants the tusks : it has also two small teats.

They are hunted for the sake of their well-
;

known perfume : which is contained in an oval
receptacle about the size of a small egg, hang-

j

ingfrom the middle of the abdomen, and pi -

culiar to the animal. This receptacle is found
constantly filled with a soft, unctuous, brown-
ish substance, of the most powerful and pene- i

trating smell ; and which is no other than the
perfume in its natural state. As soon as the
animal is killed, the hunters cutoff the recep— ]
tacie or musk-bag, and tie it up ready for sale.. I

"The animals must of necessity be extremely
numerous in some parts, since we are assured
by Tavernier, the celebrated merchant and;

j

traveller, that he purchased, in one of his <

Eastern journeys, no less than seven thousand
six hundred and seventy-three musk-bags.

So violent is the smell of musk, when fresh- 1

taken from the animal, or from quantities put
up by the merchants for sale, that it has been
known to force the blood from the nose, eyes,,

j

and ears, of those who have imprudently in-
haled its vapouis.

As musk is an expensive drug, it is frequently
]

adulterated by various substances; and we are
]

assured that- pieces of lead have been found in I

some of the receptacles, inserted in order to-
j

increase the weight. The smell of musk is so 1

remarkably diffusive, that every tiling in itR
neighbourhood becomes strongly infected with-

j

it; even a silver cup that has had musk in it

does not part with the scent, though other
j

odours are in general very readily discharged
from metallic substances.

As a medicine it is held in high estimation. 1

in the Eastern countries, and has now been in- 1

traduced into pretty general use among our-
selves, especially in those disorders which are
commonly termed nervous; and in convulsive
and other cases, it is often exhibited in pretty
large doses with great success.

2. Moschus Indicus, or the Indian musk..
]

This species is said to be rather larger than the
common or Tibetian musk, of the colour men-
tioned in the specific character, with the head
shaped like that of a horse, upright oblong
ears, and slender legs. It is a native of India.

3. Moschus pygmaus, or the pygmy musk,
is considerably smaller than a domestic cat,,.
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measuring little more than nine inches from

the nose to the taih Its colours is bright bay,

white beneath and on the insides of the thighs.

Its shape is beautiful, and the legs are so slen-

der as not to exceed the diameter of a swan-

quill ;
the head is rather large, and the aspect

mild. It is a native of many parts of the East

Indies and the Indian islands, and is said to be

most common in Java, where the natives catch

great numbers in snares, and carry them to

the markets in their cages for sale. Accord-

ing to Mr. Pennant they may be purchased at

so low a rate as two pence halfpenny a piece.

There are three other species.

MOSQUE, a temple or place of religious

worship among the Mahometans.

All mosques are square buildings, gene-

rally built with stone; before the chief gate

there is a square court, paved with white

marble, and Low galleries round it, whose

roof is supported by marble pillars. la these

galleries the Turks wash themselves before

they go into the mosque. In each mosque

there are a great number of lamps; and be-

tween these hang many crystal rings, os-

triches’ eggs, and other curiosities, which,

-when the lamps are lighted, make a fine shew.

As it is not lawful to enter the mosques- with

-shoes or stockings on, the pavements are co-

vered with pieces of stuff sewed together,

each being wide enough to hold a row of

men kneeling, sitting, or prostrate. The
women are not allowed to enter the mosques,

but stay in the porches without. About

every mosque there are six high towers, call-

ed minarets, each of which has three little

open galleries, one above another: these

towers, as well as the mosques, are covered

with lead, and adorned with gilding and

other ornaments; and from thence, instead

of a bell, the people are called to prayer by

certain officers appointed for that purpose.

Most of the mosques have a kind of hospital

belonging to them, in which travellers, of

what religion soever, are entertained during

three days. Each mosque -has also a place

called turbe, which is the burving-place of its

founders; within which is a tomb six or seven

feet lo’ng, covered with green velvet or sat-

in, at the ends of which are two tapers, and

-round it several seats for those who read the

koran, and pray for the souls of the deceased.

MOSS. See Muscus.

MOTAC1LLA, the wagtail and warbler,

a genus of birds of the order of passeres, dis-

tinguished by a straight weak bill of a subu-

lated figure, a tongue lacerated at the end,

and very slender legs.

1. The alba, or white wagtail, frequents

the sides of ponds and small streams, and

feeds on insects and worms. The head, back,

and upper and lower side of the neck as far

as the breast, are black ; in some the chin is

white, and the throat marked with a black

crescent; the breast and belly are white.

The tail is very long, and always in motion.

/ Mr. Willughby observed, that" this species

shifts its quarters in the winter, moving from

the north to the south of England during that

season. In spring and autumn it is a constant

attendant on the plough, for the sake of the

worms thrown up by that instrument.

2. The fiava, or" yellow wagtail, migrates

in the north of England, but m Hampshire

continues the whole year. The male is a

"bird of great beauty; the breast, belly,

M O T
thighs, and vent-feathers, being of a most

|

vivid and lovely yellow. 1 he colours of the

female are far more obscure than those ot the

male: it wants also those black spots on the

throat.

3. The regulus, or gold-crested wren, is a

native of Europe, and of the correspondent

latitudes of Asia and America. It is the

least of fill the European birds, weighing only

a single drachm. Its length is about four

inches and a half, and the wings when spread

out measure little more than six inches.

On the top of its head is a beautiful orange-

coloured spot, called its crest, which it can

hide at pleasure; the margins of the crest are

yellow, a'nd it ends in a pretty broad black

line; the sides of the neck are of a beautiful

yellowish-green; the eyes surrounded with a

white circle ; the neck and back of a dark

green mixed with yellow. In America it as-

sociates with the titmice, running up and

down the bark of lofty oaks with them, and

collecting its food in their company, as if

they were all of one brood. It teeds on in-

sects lodged in the winter dormitories in a

torpid state. It is said to sing very melodi-

ously.

4. The sutoria, or taylor-bird, is a native

of the East Indies. It is remarkable for the

art with which it makes its nest, seemingly in

order to secure itself and its young, in the

most perfect manner possible, against all

danger from voracious animals. It picks up
a dead leaf, and sews it to the side of a living

one: its slender bill is the needle, and its

thread is formed of some fine fibres; the lin-

ing is composed of feathers, gossamer, and

down. The colour of the bird is light yel-

low; its length three inches, and its weight

only three-sixteenths of an ounce; so that

the materials of the nest and its own size are

not likely to draw down a habitation depend-

ing on so slight a tenure.

5. The lucinia, or nightingale, exceeds in

size the hedge-sparrow. The bill is brown ;

the irides are hazel ;
the head and back pale

tawny, dashed with olive ; the tail is of a deep

tawny red ; the under parts pale ash-colour,

growing white towards the vent; the quills

are cinereous brown. The male and female

are very similar. This bird, the most famed

of the feathered tribe for the variety, length,

and sweetness of its notes, is supposed to be

migratory. It is met with in Siberia, Swe-

den, Germany, France, Italy, and Greece.

Hasselquist speaks of it as being in Palestine,

and Fryer ascertains its being found about

Chulminor in Persia; it is also spoken of as

a bird of China, Kamtschatka, and Japan ;
at

which last place they are much esteemed,

and sell dear; as they are also at Aleppo,

where they are “ in great abundance kept

tame in houses, and let out at a small rate to

such as choose it in the city, so that no enter-

tainment is made in the spring without a con-

cert of these birds.”

They are solitary birds, never uniting into

even small llocks ;and in respect to the nests,

it is very seldom that two are found near

each other. The female builds in some low

bush or quickset edge, well covered with fo-

liage, for such only this bird frequents; and

lays four or five eggs of a greenish-brown.

The nest is composed of dry leaves on the

outside, mixed with grass and fibres, lined

with hair or down within, though not always

alike. The female alone sits on and hatches

Ffa-

he eggs, while the male not far off regales

ler with his delightful song; but as soon as

the voung are hatched, he commonly leaves

off singing, and joins with the female in the

task of providing for and feeding them. After

the young, can provide for themselves, the

old female provides for a second brood, and

the song of the male recommences. They
have been known to have three broods in a

year, and in tiie hot countries even four.

These birds are often brought up from the

nest for the sake of their song. They are

likewise caught at their first coming over;

and though old birds, yet by management
can be made to bear confinement, and to sing

equally with those brought up from the nest.

None but the vilest epicure, as Mr. Latham
remarks, would think of eating these charm-

ing songsters
:
yet we are told that their llesh

is equal to that of the ortolan, and they are

fatted in Gascony for the table.

6. Ike mode laris, or hedge-sparrow, a

well-known bird, has the back and wing-co-

verts of a dusky hue, edged with reddish-

brown ; rump of a greenish-brow n. ;
throat

and breast of a dull asb-colour ; the belly a

dirty white;, and the legs of a dull flesh-co-

lour. The note of this bird would be thought

pleasant, did it not remind us of the approach

ofwinter; beginning with the first frosts, and
continuing till a little time in spring. Its often

repeating the word tit, tit, tit, has occasion-

ed its being called titling; a name it is known
by in many places.

"
7. The phoenicurus, or redstart, is some-

what less than the redbreast ;
the forehead

is white ; the crown of the head, hind part of

the neck, and back, are deep blue-grey ; the

cheeks and throat black; the breast, rump,
and sides, red ; and the belly is white

; the

two middle tail-feathers are brown ; the rest

red ;
and the legs are black. The wings are

brown in both sexes.

This bird is migratory ;
coming hither ift

spring, and departing in autumn about Oc-
tober. It is not so shy as many birds in re-

spect to itself
;

for it approaches habitations,

and frequently makes its nest in some hole of

a wall where numbers of people pass by fre-

quently; yet it is content, if no one meddles
with the nest. This bird frequently wags its

tail
;
but does it sideways, like a dog, when

he is pleased, and not up and dow n like the

wagtail. It is with difficulty that these birds

are kept in a cage; nor will they submit to

it by any means if caught old. Their song

has no great strength; yet it is agreeable

enough ;
and they will, it taught young, imi-

tate the notes of other birds, and sing by night

frequently as well as in the day-time.

8. The rubeeula, or redbreast, is univer-

sally known. It abounds in Burgundy and
Lorraine, where numbers are taken for the

table, and thought excellent. It builds not far

from the ground if in a bush
;
though some-

times it fixes on an out-house, or retired part

of some old building. The nest is composed
of dried leaves, mixed with hair and moss,

and lined with feathers. The eggs are of a
dusky white, marked with irregular reddish

spots
;
and are from three to seven in number.

The young, when full-feathered, may be
taken for a different bird, being spotted all

over. The first rudiments of the red break

forth on the breast about the end of August

;

but it is quite the end of September before

they come to the full colour. Insect* at#
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their general food

; but in defect of these they
will eat many other things. No bird is so
tame and familiar as this; closely attending
the heels of the gardener when he is using
his spade, tor the sake of worms

; and fre-
quently in winter entering houses where win-
dows are open, when they will pick up the
crumbs from the table while the family is at
dinner. Its familiarity has caused a 'petty
name to be given it in several countries. The
people about Bornholm call it Tommi-liden;
m Norway, Peter-ronsmad

;
the Germans'

I homas-gierdet
;

and we, the Robin-red-
breast.

9- The mnanthe, or wheatear, is in length
five inches and a half. The top of the head,
hind part ot the neck, and back, are of a
blueish grey; and over the eye a streak of
white; the under parts of the body yellowish-
white : the breast is tinged with red

; and the
legs are black. 1 his bird is met with in most
parts of Europe, even as far as Greenland :

and specimens have also been received from
the East Indies. It visits England annually
in the middle of March, and leaves us in Sep-
tember. It chiefly frequents heaths. The
nest is usually placed under shelter of some
turf, clod, stone, or the like, always on the
ground, and not ’.infrequently in some de-
serted rabbit-burrow. It is composed of dry
grass or moss, mixed with wy

ool, fur of the
rabbit, &c. or lined with hair and feathers.r
fl he eggs are from five to eight in number,
ot a light blue, with a deeper-blue circle at
the large end. The young are hatched the
middle of May. In some parts of England
these birds are in vast plenty. About East-
bourn in Sussex they are taken in snares made
of horsehair placed beneath a long turf:
being very timid birds, the motion of a cloud,
or the appearance of a hawk, will drive them
for shelter into these traps, and so they are
taken. The numbers annually ensnared in
that district alone amount to' about 1840
dozen, which usually sell at sixpence per
dozen. Quantities oi these are eaten on the
spot by the neighbouring inhabitants

; others
aie picked, and sent up to the London poul-
terers

; and many are potted, being as much
esteemed in England as the ortolan on -the
continent Their food is insects only;
though in rainy summers they feed much on
earth-worms, whence" they are fattest in such
seasons.

10. The cyanea, or superb warbler, a most
beautiful species, is live inches and a half
long. The bill is black

; the feathers of the
dead are long, and stand erect like a full crest;
from the forehead to the crown thev are of a
bright blue : thence to the nape, black like
velvet; through the eves from the bill there
runs a line ot black

; and beneath the eye
springs a tuft of the same blue feathers

; be-
neath which, and on the chin, it is of a deep
blue, almost black, and feeling like velvet,
f he hincUpart of the neck, and upper parts
of the body and tail, are of a deep blue-black,
the under pure white; the wings are dusky

;

the shafts of the quills cbesnut
; the le^s are

dusky brown
; the claws black. It inhabits-

\ an Diemen s Land, the most southern part
ot New Holland, lire female of this species,
is discovered to be entirely destitute of all the
fine blue colours, both pale and dark, by
which tire male is adorned, except that there
is .a very narrow circle of azure round each
eye, apparently on the skin only.

11. T he troglodytes, or wren, is a very
small species, in length only three inches and
three quarters, though some have measured
four inches. It generally carries the tail

erect. This minute bird is found throughout
Europe; and in England it defies our severest
winters. Its song is much esteemed, being,
though short, a pleasing warble, and much
louder than could be expected from the size

of the bird; it continues throughout the year.
The sylvia builds in low bushes, and lays

five pale-green eggs, sprinkled with reddish
spots. See Plate Nat. Hist. fig. 271.
Above 150 other species, besides varieties,

are enumerated by ornithologists.

MO I E, in law-books, signifies court, meet-
ing, or convention, as a ward-mote, burgh-
mote, swain-mote, &c.

MOTH. See Phal.ena.

MOTION, has been defined to be “ a
change of place,” or 1 lie act by which a body
con esponds with different parts of space at
different times.

M e are principally acquainted with two
sorts of motion in the beings that surround
us; one is the motion by which an entire
body is transferred from one place to another,
as that of a stone when it falls, or of a ship
under sail, k is this species of motion which
most frequently comes under our observation,
and with which we are best acquainted. But,
besides this, there is another kind of motion.
which, though not so obvious, is yet not less

common nor important. This is a motion of
the parts of bodies among themselves, which
though sometimes the object of our senses,
yet in other cases we require the aid of re-

flection to be convinced of its existence. It

is by this imperceptible motion that plants
and animals grow, and by which the greatest
number of the compositions and decomposi-
tions throughout the globe take place. We
may form some idea of this, by observing the
continual motion of the light particles which
sometimes float about in water, when it is

held in the rays of the sun, which proves,
that the parts of the water themselves are in

constant motion. But if we reflect a little, we
shall discover that the particles of the most
solid bodies are also continually changing

'

their situations. Heat expands, and cold
contracts, the size of all bodies ; now, we
know from experience, that the temperature
of bodies is constantly varying, consequently,
the particles must be in continual agitation,
in order to adapt themselves to the size of the
body.

T he communication of motion from one
body to another, though a feet with which
we are well acquainted, we are equally inca-
pable of accounting for. J t is, however, of
the utmost importance in mechanics, which
is indeed an art derived from the study of its

laws. In considering motion, several circum-
stances must be attended to:

1. The force which imoresses the motion.
?. The quantity of matter in the moving
body. 3. The velocity and direction of the
motion. 4. The space passed over by the
moving body. 5. Tire time employed in

going over this space. 6. The force with
which it strikes another body that is opposed
to it.

In a mechanical sense, every bodv, by its

inertia, resists all change of state, if at rest,

ii will not begin to move of itself; and if mo-

tion is communicated to it by another body,
it will continue to move for ever uniformly,
except it is stopped by an external agent. It

is true, we do not see any instances of bodies
continuing to move for ever, after being once
put in motion; but the reason of this is that
all the bodies which we see are acted upon
in such a manner, as to have their motion
gradually destroyed by friction, or the rub-
bing of other bodies upon them. For if you
diminish the friction by any means, the mo-
tion will continue much longer; but as it is

impossible to destroy it entirely, it diminishes
and at last destroys, all motions on the surface
of the earth. To put a body in motion,
therefore, there must be a sufficient cause!
T hese causes are called motive powers, and
the following are those generally used in me-
chanics ; the action of men and other animals
wind, water, gravity, the pressure of the at-’

mosphere, and the elasticity of fluids and
other bodies.

The velocity of motion is estimated by the
time employed in moving over a certain
space, or by the space moved over in a cer-
tain tune. To ascertain the degiee of this
swiftness or velocity, the space run over must
be divided by the time. For example: sup-
pose a body moves over 1000 yards in io
minutes, iis velocity will be 100 yards per
minute. It we would compare the' velocity
of two bodies A and B, of which Amoves
over 54 yards in 9 minutes, and B 96 yards
in 6 minutes, the velocity ofA will be to that
of b, in the proportion or 6 (the quotient of
54 divided by 9) to 16 (the quotient of 96 di-
vided by 6).

To know the space run over, the velocity
must be multiplied by the time; for it is

evident, that it either the velocity or the
time is increased, the space run over will be
greater. If the velocity is doubled, then the
body will move over twice the space in (he
same time; or if the time is twice as great,
then the space will be doubled

; but if the
velocity and time are both doubled, then will
the space be four times as great.

It follows from this, that when two bodies
move ovc r unequal spaces in unequal times,
their ve’qcities are to each other as the quo-
tients arising from dividing the spaces run
o\ ei b_\ the times. If two bodies move over
unequal spaces in the same time, their velo-
cities will be in proportion to the spaces
passed over. And if two bodies move over
equal spacss in unequal times, then their re-
spective velocities will be inversely as the
time employed

;
that is, it A in one minute,

and B in two minutes, run over 1 00 yards’
the velocity ofA will be to that of B as 2 to 1.’

A body in motion must every instant tend 1

to some particular point. It may either tend
always to the same point, in which case the
motion will be in a straight line; or it may
lie continually changing the point to which
its motion is directed, and this will produce a
curvilinear motion.

If a body is acted upon only by one force,
or by several in the same direction, its mo-
tion will be in the same direction in which the
moving force acts; as the motion of a boat
which a man draws to him with a rope. But
if several powers, differently directed, act
upon it at the same time, as it cannot obey
them all, it will move in a direction some-
where between them.

ibis is what is called the composition and-
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resolution of motion, and is of tiie utmost im-
portance in mechanics.

Suppose a body A (Plate Miscel. fig. 1 63)
to be acted upon by another body in the di-

rection AB, while at the same time it is im-
pelled by another in the direction AC, then
it will move in the direction AD ; and if the
lines AB, AC, are made of lengths propor-
tionate to the forces, and the lines CD, DB,
drawn parallel to them, so as to complete the

parallelogram ABDC, then the line which the

body A will describe, will be the diagonal

AD; and the length of this line will represent

the force with which the body will move. It

is evident, that if a body is impelled by equal
forces acting -at right angles to each other,

that it will move in the diagonal of a square;
but whatever may be the direction, or degree
of force by which the two powers act, the

above method will always give the direction

and force of the moving body.
It follows from this, that if we know the

effect which the joint action of two powers
has upon a body, and the force and direc-

tion of one of them, it is easy to find that of

the other. For, suppose AD to 1 ).? the di-

rection and force with which the body moves,
and AB to be one of the impelling forces,

then, by completing the parallelogram, the

other power AC is found.

Instances in nature of motion produced by
several powers acting at the same time, are

innumerable. A ship impelled by the wind
and tide is one well known. A paper kite,

acted upon by the wind and the string, is an-

other.

Motion is said to be accelerated, if its ve-

locity continually increases ; to be uniformly
accelerated, if its velocity increases equally

in equal times.

Motion is said to be retarded, if its velo-

city continually decreases: and to be uni-

formly retarded, if its velocity decreases

equally in equal times.

If you suppose a body to be put in motion
by a single impulse, and. moving uniformly,

to receive a new impulse in the same direc-

tion, its velocity will be augmented, and it

will goon with the augmented velocity.

If at each instant of its motion it receives a

new impulse, the velocity will be continually

increasing; and if this impulse is. always

equal, the velocity will be uniformly accele-

rated.

The regularly increasing velocity with

which a body fails to the earth, is an instance

of accelerated motion, which is caused by
the constant action of gravity. To illustrate

this, let us suppose the time of descent of a

falling body to be divided into a number of

very small equal parts; the impression of

gravity, in the first small instant, would make
the body descend with a proportionate and
uniform velocity ;

but in the second instant,

the body receiving a new impulse from gra-

vity, in addition to the first, would move with

twice the velocity as before; in the third in

stant, it would have three times the velocity,

and so on.

To illustrate the doctrine of accelerated

motion, let us suppose that, in the triangle

ABC (fig. Miscel. 1 64), A B expresses the time

which a body takes to fall, and BC the velo-

city acquired at the end of tile fall. Let AB
be divided info a number of equal parts, in-

definite!) small, and from each of these divi-

sions suppose lines, as DE, drawn parallel to

BC ; it is evident from what has been said,

that those lines wii 1 express the velocities of

the falling body in the several respective

points of time, each being greater than the

other, by a certain quantity of increase, which
follows from the nature of the triangle. Now,
the spaces described in tiie same time, are in

proportion to the velocities; and the sum of

the spaces described in all the small portions

of time, is equal to the space described from
the beginning of the fall. But the sum of all

the lines parallel to BC, taken indefinitely

near to each other, constitutes the area of the

triangle. Therefore the space described by
a failing body, in the time expressed by AB,
with an uniformly accelerated velocity, of

which the last degree is expressed by BC,
will be represented by the area of the tri-

angle ABC.
Let us now suppose that gravity ceased to

act, and that the body moved during another

portion of time, BF, equal to AB, with the

acquired velocity represented by BC. As
the sp.ice moved over is found by multiply-

ing the velocity by the time, the rectangle

CF will represent the space moved over

in this second portion of time, which is twice

the triangle ABC, and consequently twice

the space is moved over with the accelerating

velocity in the same time.

But if we suppose gravity still to act, be-

sides the space CF, which it would have
moved overby its acquired velocity, we must
add the triangle CGH, for the effect of the

constant action of gravity; therefore, in this

second portion of time, the body moves over
three times the space as in the first. In like

manner, it mav be easily seen by the figure,

that in the next portion it would move over

five times the space; in the next seven times,

and so on, in arithmetical progression. And
as the velocities of falling bodies are in pro-

portion to the spaces run over, it follows,

that the velocities in each instant increase, as

the numbers 1, 3, 5, 7, 9, &c.

It follows from this, that the space run

over is as the square of the time; that is, in

twice the time, a body will fall with four times

the velocity; in thrice the time, with nine

times the velocity, &c. for, in the first time,

there was but one space run over; the square

of 1 is 1 : at the end of the second time there

are four spaces run over, one in the first, and

three in the second; the square of 2 is 4; at

the end of the third time there are nine spaces

run over ; the square of 3 is 9 : and so on.

This may be seen in the figure.

It is found bv experiment, that a body fall-

ing from a height, moves at the rate of 16—

L

feel in the first second; and, as has been
shewn above, acquires a velocity of twice

that, or 32-t feet in a second. At the end of

the next second, it will have fallen 64^ feet,

the space being as the square of the time; the

square of 2 is 4, and 4 times 16-L is 64 J. By
the same rule you may find, that in the third

second it will tall 144 feet; in the next 256
feet, and so on. It is to be understood, how-
ever, that by this velocity is meant what bo-

dies would acquire, if they were to fall

through a space where there was no air; for

its resistance considerably diminishes their

velocity in falling.

It has been already shewn, that if two
forces act uniformly upon a body, they will

cause it to move in a straight line; but if one

of the forces is not uniform, but either acce-

lerating or retarding, the moving hotly will

describe a curve line. 1 i a ball is projected

from a cannon, it receives from it an impulse,

which, if there was no resistance from the air,

and if it was not acted upon by gravity,

would cause it to move always in a straight

line ; but as soon as it leaves the mouth ot the

cannon, gravity acts upon it, and makes it

change its direction. Jt then describes a

curve, called a parabola. This is the founda-

tion of the theory of projectiles, and the art

of gunnery
;
but it is not now considered to

be of so much importance as it formerly was,

as it is found that the resistance of the air,

and other causes, have so much effect upon
projected bodies, that they describe curves

very different from what they ought to do
according to this theory; and therefore it is

much less applicable to practice than other-

wise it would be.

The force with which a body moves, or

which it would exert upciranother bod) op-

posed to it, is always in proportion to its ve-
locity multiplied by its weight, or quantity of

matter. This force is called the momentum
of the body: for if two equal bodies move
with different velocities, it is evident that their

forces, or momenta, are as their velocities;

and if two bodies move with the same velo-

city, their momenta are as the quantities of

matter; therefore, in all cases, their momenta
must be as the products of their quantities of

matter, and their velocities. This rule is the

foundation of mechanics.

In consequence of the vis inertia: of matter,,

all motion produced by one force only act-

ing upon a body, must be rectilinear; for it

must receive some particular direction from
the power that impressed it, and must retain

that direction until it is changed by some-

other power. Whenever, therefore, we see

a body moving in a curvilinear direction, we
may be certain that it is acted upon by two-

forces at least. When one of the two forces

ceases to act, the body will move again in a

straight line. Thus a stone in a sling is mov-
ed round by the hand, while it is pulled to-

wards the centre of the circle, which it de-

scribes, by the string: but when the string is-

let go, the stone flies off in a tangent to the

circle.

Every body moved in a circle lias a ten-

dency to fly off from its centre,, which en-

deavour of receding is called the centrifugal

force: and it is opposed to the centripetal

force
;
or that whiclv, by drawing bodies to-

wards the centre, makes them revolve in a
curve. These two forces arc called together
central forces.

The centre of gravity of a body is that,

point about which all the parts of a body t]o

in any situation exactly balance each other.
'

Hence, if a body is suspended or sup-
ported by this point, the body will rest in any
position in which it is put. Also, whatever
supports that point bears the weight of the
whole body; and while it is supported, tl;e

body cannot fall. We may therefore con-
sider the whole weight of a body as centred
in this point.

The common centre of gravity of two or
more bodies is the point about which they
would equiponderate, or rest, in any position.

If the centre of gravity of two bodies,. A and
B, (Plate Miscel. fig. 165) is connected by tiie-
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right line AB, the distances AC and BC,
from the common centre of gravity C, are re-

ciprocally as the weights of the bodies A and
B, that is, AC I BC : B : A.

It a line is drawn from the centre of gra-

vity of a body, perpendicular to the horizon,

it is called the line of direction; because it is

the line that the centre of gravity would de-
scribe if the body fell freely.

It is the property of this line, that while it

falls within the base upon which the body
stands, the body cannot fall; but if it fall

without the base, the body will tumble. Thus
the inclining body ABCD, (tig. 166) whose
centre of gravity is E, stands firmly on its

base CDiK, because the line of direction EF
falls within the base. But if a weight, as

ABGIi, is laid upon the top of the body,
the centre of gravity of the whole body and
weight together is raised to L ; and then, as

the line of direction LD falls without the

base at I), the centre of gravity is not Sup-
ported, and the whole body and weight will

tumble down together.

Hence appears the absurdity of people’s

rising hastily in a coach or boat, when it is

likely to overset-; for by that means they raise

the centre of gravity so far as to endanger
throwing It quite out of the base, and if they
do, they overset the vehicle effectually.

Whereas, had they clapped down to the bot-

tom, they would have brought the line of di-

rection, and consequently the centre of gra-

vity, farther within the base, and by that

means might have saved themselves.

The broader the base, and the nearer
the line of direction is to the middle or centre
of it, the more firmly does the body stand.

On the contrary, the narrower the base, and
the nearer the line of direction is to the side

of it, the more easily may the body be over-

thrown, a less change of position being suffi-

cient to remove the line of direction out of

the base in the latter case than in the former.
And hence it is, that a sphere is so easily

rolled upon a horizontal plane ;
and that it is

so difficult, if not impossible, to make things

which are sharp pointed to stand upright on
the point
From what has been said, it plainly appears,

that if a plane CD on which a heavy bodv
is placed, was elevated at C, the body would
slide down upon the plane, whilst the line

of direction falls within the base; but it would
tumble or roll down when that line falls

without the base. Thus the body E (tig.

167) would only slide down, whilst the body
B would roll down upon it.

When the line of direction falls within the

base of our feet, we stand, and most firmly

when it is in the middle; but when it is out
of that base, we immediately fall. And it is

UQt only pleasing, but even surprising, to re-

flect upon the various methods and postures

which we use, to retain this position, or to re-

cover it when lost, without our being sensible

of it. Tiius we bend our bodies when we rise

from a chair, or when we go up stairs; and for

thfs purpose a man leans forward when he

carries a burden upon his back, and backward
when he carries it on his breast, and to the

right or left side as he carries it on the op-

posite side.

If a body is suspended freely from different

centres, its centre of gravity will be in the in-

tersection formed by lines drawn from those

.eeatres perpeudicular to the horizon. Hence

we obtain an easy practical method of finding

the centre of gravity of any irregular plane
ligure. Suspend it by any point, with the

plane perpendicular to the horizon, and from
the point of suspension hang a plumb line,

and draw a line upon the body where the
string passes over ; do the same tor any other
point of suspension, and where the two lines

meet must be the centre of gravity
;

for the

centre of gravity being in each line, it must
be at the point where they intersect.

Motion, spontaneous or muscular, is that

performed by the muscles at the command
of the will.

Motion, natural or involuntary, that ef-

fected, without any such command, by the

mere mechanism of the parts, such as the

motion of the heart, pulse, &e.
Motion, intestine, the agitation of the

particles of which a body consists.

Motion, in music, the manner of beating
the measure, to hasten or slacken the time of

the words or notes.

MOVEMENT, in mechanics, a machine
that is moved by clockwork. See Clock-
work.
MOULDINGS. See Architecture.
MOUNTAINS. Elevations consisting

chiefly- of ejay, sand, or gravel, are called
hills. Those which consist chiefly of stone
are called mountains. Mountains are divided
into primaeval, that is, of equal date with the
formation of the globe, and secondary or
alluvial. Among primaeval, those of granite
hold the first place. The highest mountains
and most extensives ridges throughout the
globe are of that kind

; as the Alps and Pyre-
nees in Europe; the Altuischan, Ural ian, 'and
Caucasus, in Asia

; and the Andes, in Ame-
rica. The highest of them never contain
metallic ores ; but some of the lower contain
ores of copper and tin. The granite next the
ore always abounds in mica. Petrifactions

are never found in these primaeval moun-
tains.

That the formation of these mountains pre-
ceded that of vegetables and animals, is

justly inferred from their containing no or-

ganic remains, either in the form of petrefac-
tion or impression. Naturalists arc agreed,
that granites were formed by crystallization.

This operation probably took place after the
formation of the atmosphere, and the gradual
excavation of the bed of the ocean, when the
dry land appeared. For, by means of the
separation of the aeriform fluids which con-
stitute the atmosphere, the evaporation of
part of the water into the atmosphere, and the
gradual retreat of the remainder, the various
species of earths, before dissolved or diffused
through this mighty mass, were disposed to
coalesce; and among these the siliceous must
have been the first, as it is the least soluble

;

but as the siliceous earth has an affinity -to

the other earths with which it was mixed,
some of these must have united in various
proportions, and thus have formed, in dis-

tinct masses, the feldtspar, schorl, and mica,
which compose the granite. Calcareous earth
enters very sparingly into the composition of
this stone ; but as it is found in schorl, which
is frequently a component part of granite, it

follows that it must be one of the primitive
earths, and not entirely derived from marine
exuvia', as some have supposed. Quartz can
never be supposed to be a product of fire

;
for

in a very low heat it bursts, cracks, and loses

its transparency, and in the highest degree of
heat that we can produce, is infusible, so that
in every essential point it is different from
glass, to which some have compared it. As
granite contains earths of every genus, we
may conclude, that all the simple earths are
original. This, however, is no proof that
they are in reality simple and uncompounded
of other principles

;
but they must be consi-

dered as such in the present state of our
knowledge.

r
l hough water undoubtedly

dates from creation, yet late experiments
have shewn it to be a compound, as was for-

merly stated.

Mountains which consist of limestone or
marbles of a granular or scaly texture, and
not disposed in strata, seem also to have pre-
ceded the creation of animals, for no organic
traces are found in them. Some of those
which consist of argillaceous stones, and some
of the siliceous, contain also no organic re-
mains. These olten consist of parallel strata

of unequal thickness
; and the lower are harder

and less thick than the upper, and therefore
seem to have been formed earlier than the
upper.

Alluvial mountains are evidently of poste-
rior formation, as they contain petrifactions
and other vestiges of organic substances, and
these are always stratified.

Mountains, as to structure, are entire, stra-

tified, and confused. Entire mountains are
formed of huge masses of stone, without any
regular fissures, and are mostly homogeneous.
They consist chiefly of granite, sometimes
gneiss, schistus, flag-stone, sand-stone, lime-
stone, gypsum, porphyry, or trap. Some in
Sweden and Norway consist of iron ore.

The stratified mountains are those whose
mass is regularly divided by joints or fissures:
these are called horizontal, rising, or dipping.
Homogenous stratified mountains consist
chiefly of stones of the argillaceous genus, or
of the fissile compound species of the siliceous
genus, as metallic rock

; sometimes of lime-
stone of a granular or scaly texture, in which
no animal vestiges appear. This limestone
reposes on the argillaceous or siliceous strata:
sometimes the argillaceous are covered with
masses of granite, sometimes of lava. These
mountains, particularly those of gneiss, me-
tallic rock, and horn-stone, are the chief seat
of metallic ores. When covered with lime-
stone, the ore is generally between the lime-
stone and the argillaceous stones. These
ores run in veins, not in strata. Petrifactions
are found upon, but not in, these mountains.

Heterogeneous, or compound stratified

mountains, consist of alternate strata of va-
rious species of stones, earths, sands, &c.
The limestone here is always of the laminar,
and not of the granular or scaly, kind

; and
when it contains any ore, it is placed between
its laminae. Stones of the siliceous genus
seldom form strata in these mountains, ex-
cept lavas

; but the strata are frequently in-
terrupted by siliceous masses, as jasper, 'por-
phyry, &c. Coal, bitumen, petrifactions,
and organic impressions, are found in these
mountains; also salts and calamine.

There are other mountains, which cannot
properly be called stratified, as they consist
only of three immense masses, the lowest
granite, the middle argillaceous, and the up-
per limestone. Metallic ores are found w

6
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the argillaceous part, or between it and the

limestone.

Confused mountains consist of stones heap-
ed together without order, their interstices

tilled with clay, sand, and mica. They
scarcely ever contain any ore.

Besides these, there are many mountains
'

in different parts of the world, which derive

their origin from volcanoes; but of these it;

will be necessary to treat in a succeeding

article.

The height of mountains is usually calcu-

lated by means of the barometer. For this

purpose two columns of mercury, or baro-

meters, are provided, and one is kept at the

foot of the mountain while the other is carried

to its summit. The degree of heat, if not
equal, is reduced by calculation to an equa-

lity, and for this purpose a thermometer is

attached to each of the barometers. The
degree of heat to which botlj are reduced, is

55°. if, however, either of the barometers
stands at 30 inches, and tire annexed thermo-
meter at 35°, no reduction is to be made in

the degrees indicated by that barometer ; but
if either of them is at 30°, and the thermo-
meter below 55°, we must add the expansion
tire mercury in the barometer would have
experienced at the heat of 55°. If the heat

should, on the contrary, be above 53°, we
must abstract the degree of expansion which
it gains by that heat. Every degree of Fah-
renheit’s scale produces an expansion of

00.304 of the barometrical inch, when the

barometer is at 30 ; when, therefore, the

thermometer is at 1 1° below or above 55°, we
must add in the former, or subtract in the

latter case, eleven times that number from
the barometrical height. In the same man-
ner it may be calculated, whatever is the

height of the barometer. When this matter
is ascertained, the height is easily found by
comparing the twp barometers, and calculat-

ing the density of the air in the higher regions

according to the principles of geometrical

progression.

The highest mountains are those which are

situated at or near the equator; and the

Andes are generally allowed to be the high-

est of these. Catopaxi, one of the Andes,
which was measured by Ulloa and the

French academicians, was found to be some
miles above the level of the sea; whereas the

highest point of the Alps is not above a mile

and a half. Mount Caucasus approaches

n arest to the height of the Andes, of any of

the Asiatic mountains. The Peak of Tene-
rit'f, which has been so much celebrated, is

about a mile and a half in height. It is an ex-

traordinary circumstance, that the moon,
which is a body so much smaller than our

earth, should have been thought to exceed it

in the irregularities of its surface; some of

the mountains in that planet being formerly

supposed to exceed nine miles in height

:

but Dr. Herschel has proved that the highest

of them is not equal to one mile.

The line of congelation, or of perpetual frost,

on mountains, is calculated at 15,400 feet, at

or near the equator
;

at the entrance of the

temperate zone, at 13,428; on Teneriff, at

1,000; in Auvergne (lat. 45) 6,740; with us

(lat. 52) 5,740. On the Andes, vegetation

ceases at 14, 697 feet ; and on the Alps, at

9,585. The air is so dry in these elevated

situations, that M. d’Arcet observed, that on

the Pic de Midi, one of the Pyrenees, salt of

tartar remained dry for an hour and a half,

though it immediately moistened in the same
temperature at the bottom of the mountain.

MOUNTING, in military affairs, signi-

fies going upon duty. Thus, mounting a
breach, is running up to it ; mounting the

guard, is going upon guard; and mounting
tiie trenches, is going upon duty in the

trenches; but mounting a cannon, mortar,

&c. is the setting it on its carriage, or the

raising its mouth.

MOUSE. See Mus.
MOU ITL See Anatomy.
MUCILAGE, a glutinous matter obtained

from vegetables, transparent and tasteless,

soluble in water, but not in spirit of wine, it

chieily consists of carbon, hydrogen, and a

small quantity of oxygen. See Gluten.
MUCILAGINOUSGLANDS. See Ana-

tomy.
MUCOR, in botany, a genus of the order

of fungi, m the cryptogainia class of plants.

The fungus has vesicular heads supported by
footstalks. There are 17 British species:

the most remarkable of which are: l.The
sphairocephalus, or grey round-headed mu-
cor, growing upon rotten wood, and some-
times upon decayed plants and mosses. The
stalks of this are generally black, about a line

in height, bearing each at the top a spherical

ball aoout the size of a pin’s beau
;

its coat

or rind is covered with a grey powder, and
containing within a black or fuscous spongy
down. The coat bursts with a ragged, irre-

gular margin. 2. The lichenoides, or little,

black, pin-headed mucor. This species grows
in groups near to each other, in chasms of

the barks of old trees, and upon old park-

pales. The stalks are black, about two lines

in height, bearing each a single head, some-
times a double or treble one, of the size of

mustard or poppy seeds, of a roundish figure

at first, but when burst, often fiattish or trun-

cated, and of a black colour. The internal

powdered down is black, with a tinge of

green. 3. The mucedo, or common grey

mould, grows on bread, fruits, plants, and
other substances, in a putrid state. It grows

in clusters; the stalks a quarter of an inch

high, pellucid, hollow, and cylindrical; sup-

porting each a single globular head, at first

transparent, afterwards dark - grey ;
which

bursts with elastic force, and ejects small

round seeds discoverable by the microscope.

4. The glaucus, or grey cluster-headed

mould, is found on rotten apples, melons,

and other fruits; as also upon decayed \tfood,

and the stalks of wheat. These are of a pel-

lucid grey colour; the stalks are generally

single, supporting a spherical ball, which,

when magnified, appears to be compounded
of numerous, fine, moniliform, necklace-like

radii. 5. The crustaceus, or fingered mould,

is frequent upon corrupted food of various

kinds. It is of a white aqueous, colour
;
the

stalks single, each supporting at the top four

or five necklace-like radii, diverging from

the same point or centre.. 6. The septicus,

or yellow frothy mucor,.is found on the leaves

of plants, such as ivy and beech, &c. some-
times upon dry sticks, and frequently upon
the tan or bark in hot-houses. It is of no cer-

tain size or figure, but of a fine yellow colour,

and a substance resembling at first cream
beaten up into froth. In the space of 24
hours it acquires a thin filmy coat, becomes

dry, and full of a sooty powder adhering to

downy threads. The seeds under the micro-
scope appear to be globular Haller ranks
it under a new genus, which hd terms fuligo ;

the characters of which are, that the plants

contained under it are suit, and like butter
at first, but soon change into a black sooty
powder.

MUCOUS ACID. See Salactic acid.
Mucous gland. See Anatomy.
MUCUS, a fluid secreted by certain

glands, and serving to lubricate many of the
internal cavities of the body. In its natural
state it is generally limpid and colourless;
but from certain causes, will often assume a
thick consistence and whitish colour like pus.
As it is sometimes of very great importance
in medicine to distinguish these tw>o fluids

from each other, tiiis was lately proposed as
the subject of a prize disputation by the
iEsculapian Society of Edinburgh. The prize
was gained by Mr. Charles Darwin, student
of medicine from Litchfield..

The conclusions drawn from his experi-
ments were, 1 . Pus and mucus are both so-
luble in the vitriolic acid, though in very
different proportions, pus being by far least

soluble. 2. The addition of water to either
of these compounds decomposes it.. The
mucus thus separated either swims in the
mixture, or forms large fiocculi in it; whereas
the pus falls to the bottom, and forms, on.

agitation, an uniform turbid mixture. 3.. Pus
is diffusible through a diluted vitriolic acid,
though mucus is not. The same also occurs
with water, or with a solution of sea-salt,

4. Nitrous acid dissolves both pus and mu-
cus. Water added to the solution of pus
produces a precipitate, and the fluid above
becomes clear and green, w hile water and the
solution of mucus form a turbid dirty-coloured
fluid. 5. Alkaline lixivium dissolves, though
sometimes w ith difficulty, mucus, and gene-
rally pus. 6. Water precipitates pus from
such a mixture, but does not mucus. 7.

Where alkaline lixivium does not dissolve

pus, it still distinguishes it from mucus, as it

then prevents its diffusion through water.
8. Coagulable lymph is neither soluble in
concentrated nor diluted vitriolic acid. 9.

Water produces no change on a solution of
serum in alkaline lixivium, until after long
standing, and then only a very slight sedi-
ment appears. 10. Corrosive sublimate co-
agulates mucus, but does not pus.

From the above experiments, it appears
that strong sulphuric acid and water, diluted
sulphuric acid, and caustic alkaline- lixivium
and water, will serve to distinguish pus from
mucus; that the vitriolic acid can separate it

from coagulable lymph, and alkaline lixivium
from serum. Hence, w hen a person has any
expectorated matter, the decomposition of
which he wishes to ascertain, let him dissolve
it in vitriolic acid, and in caustic alkaline

lixivium; and let him add pure water to both,

solutions. If there is a fair precipitation in
each, he may be assured that some pus is

present. But if there is a precipitation in
neither, it is a certain test that the mixture is

entirely mucus. If the matter cannot be
made to dissolve in alkaline lixivium by time
and trituration, we have also reason to believe
that it is pus.

Mucus, nasal: this name is given to ^
liquid which is secreted in the cavities of the
nose, and is discharged outwardly, either by"
the nostrils in the form of drops, or in that of
masses more or less thick

;
or by the fauqe#
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when it descends by the posterior part of the
nasal cavities, in which it is thrown out hv
spitting, d nis’ lirj.ud is separated from the
blood by the arteries, and appears to be
termed in particular crypts, which we find

abundant 1

}
disseminated in the nostrils: it is

collected also from all the frontal sinuses. It

is also mined with the lachrymal juice, which
descends by the channel which passes through
the os unguis, and dilutes the thickened nasal

muGus.
We must particularly consider both the

abundance and the characters of this liquid

in tire catarrh, improperly called catarrh of

the brain, in which the nasal mucus is sepa-
rated in larger quantity, and remains a longer
time in its ducts, “"it is,’’ says M. Four-
croy, “ especially under this circumstance,
that citizen Vauquelin and myself have ex-
amined it, as we then procured it with great
facility. We have also availed ourselves of
the considerable discharge of mucus which is

produced by the contact of the oxigenated
muriatic acid gas, in order to obtain a suffi-

cient quantity of it for the experiments adapt-
ed for making us well acquainted with its na-
ture. It has several times happened to ci-

tizen Vauquelin, who is very sensible to the
action of the oxigenated muriatic acid gas,

that lie has collected by its effect 64 grammes
of this liquid in less than an hour. By means
of these circumstances we have been "enabled
to determine its nature jn a considerably ex-
act manner. It is known that this liquid is

very abundant in children, that it is a little

heavier than water, and adheres to most bo-
dies, even the most polished.”

The nasal, mucus is at first liquid, clear and
.

Ihppid, a little viscid and adhesive, without
spied, pf saline and acrid taste, which irri-

ta.tes.ihe most delicate part of the skin
; it is

t heii ready the pffuita vitrea of the ajiiients.

VY ben exposed to the air and to the fire, it

comports -itself in. the, same manner as the
tears, frojn which it differs only by the alum-
oqnce.of its residuum, which is thicker, and
frequently lppre coloured.. It affords crystals

of muriate of soda, of soda in the state of car-

bonate, and of phosphates of lime and of
soda; the last are much more abundant than

the others. It turns paper stained with mal-
lov/-dowers green, by its salts: we also find

in it. an animal matter which is not albumi-
nous, but -quickly becomes thick and con-

crete by the oxigen of the air and of the oxi-

f
x'nated muriatic acid; it then acquit, s opa-
city, and a .yellow or greenish colour, swells

' considerably^ and, becomes filled with bubbles

by ihe actio.n of lire, leaving but little resi-

duum upon the ignited coals. This animal

mucilage, which is more abundant than in

tiu* fears, appears to be of the same nature in

bode
This liquid, being always -exposed to the

air, which continually passes through the nos-

trils, is constantly thicker, more viscid, and
niftie adhesive, than the tears; and the car-

bonate of soda which it contains, whilst lire

latterVonuuns only -sous, announces that the

air depo.dt.s in if a part or the carbonic- acid

which if contains,, .especially as ii is expired

out of Uv* lungs,.. Consequently, it then ren-

ders the solutions pf hai'j tos of glroiUian, and
j

of him*, very sensibly imbal. In the nostrils,
j

the beat -of the: plant, especially in catarrhs,
j

and the current which incus.- aiffiy acts upon
j

If, contribute also to .thicken it.
r

i he
j

mucilage of the nasal humour, when if be-

comes thick in the air, frequently assumes in

it the form of small, dry, brilliant, and, as it

were, micaceous plates. If it has dried in

very thin layers, it nearly resembles those

brilliant and light marks which snails leave

behind them upon the substances over which
they crawl, t he nasal mucus experiences
no real putrefaction in the air; we should al-

most be induced to say that it was unalterable

and imputrescible, when we see it remain
without contracting any bad smell, even in

the midst of water, and at a considerably ele-

vated temperature. However, this property

of preservation does not extend so tar as to

communicate itself to other bodies that are

immersed in it.

Water does not dissolve the mucus of the

nose. It is known that this matter remains
viscid in that fluid, and that it cannot be di-

luted in water without much difficulty, even
by agitation. Hot water and ebullition do not
render this singular mixture more miscible or

more soluble. In boiling water, it appears at

first to form one body with the water ; never-

theless, we see it separate and fall to the bot-

tom of this liquid by cooling. It is probable
that this insolubility is owing to the fixation

-of the oxigen. Neither has it the property
of rendering oils miscible with water, nor of

effecting their suspension by trituration, as a

vegetable mucilage does. It is on this ac-

count that when we wash, or even boil, this

thick humour in water, the salts which it con-
tains are dissolved and separated,, without
affecting the mucilage which constitutes its

base.

The acids thicken the nasal mucus when
they are concentrated and employed in small

proportions
; but when we add a larger quan-

tity, they redissolve and give it different

shades of colour. The sulphuric acid tinges

it purple, and renders it very liquid, forming
however some flakes in it which sink to the

bottom. The nitric acid, when rather strong,

dissolves it of a yellow colour. The muriatic
add is that which effects its solution the

most easily and the most completely of all,

giving it a violet-colour. The alkaline, or
earthy sails, do not cause it to undergo any
alteration, nor do they dissolve it.

The mucus of the nostrils being especially

distinguished from all the other animal liquids

by the viscid mucilage w hich it contains in

considerable abundance, it is evidently from
the presence of this principle that we ought
to seek its uses, anil the function which it

performs in the animal economy. Besides
the kind of evacuation, sometimes 'fery abun-
dant, which it procures ; and the proportion
ot the evacuated matter compared with that

of the other excretory organs, which it car-

ries out of the body
; this liquid maintains the

softness of the membranous rides of the nasal

cavities, and prevents that dryness which, the

air passing in continual streams through these
cavities tends to produce in them. It mode-
rates the too great sensibility of the nervous
papillae:which are spread out upon the olfac-

tory. membrane ; it stops and fixes the odo-
rous bodies, it blunts their too great activity;

it purifies the air that is respired, by taking
from it the pulverulent particles, which it car-

ries along with it, and which would be more
hurtful in the lungs. Being always contained
in a hot, humid, and arid place, three circum-
stances which would so eminently promote
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putrofiction, provident nature has given it

property w Inch opposes the sapticity which

j

would have exposea -man and the animals to
a multitude of dangerous vitiations and ma-
ladies.

It is known that the mucus of the nostrils

is capable of changing its nature, and assum-
ing various properties, in the nasal affections.

It thickens, becomes yellow, orange-colour-
ed, or greenish, frequently tinges linen with
a very lively green cast by drying upon it ;

it sometimes produces* the sensation of ithe
presence of copper; and sometimes :t exhales
a nauseous or lend smell, hi some affec-

tions it becomes so acrid that it seems to
corrode the membrane of the nostrils, and
produces excoriations round their orifices, as
well as upon the upper lip. Lastly, it is

sometimes liquid like water, at others ropy
like oil: in several cases thick, viscid, and
always transparent, like jelly ; in other cir-

cumstances, semiconcrete, and white, yellow*,
or green, like a purulent humour. None of
these changes have yet been .chemically ex-
amined, and hardly even ’lias the attention
which they deserve been bestowed upon
them.

MUFTI, or Mitphti, the chief of the ec-
clesiastical order, or primate, of the bn.ssul-
man religion. The authority of the mufti is

very great in the Ottoman empire
; for even

the sultan himself, if he would preserve any
appearance of religion, cannot, without hear-
ing his opinion, put any person to death, or
so much as inflict nv corporal punishment.
In all actions, especially criminal ones, his
opinion is required by giving him a writing,
in which the case is stated under feigned
names, which he subscribes with the words.
He shall, or shall not, be punished. Such
outward honour is paid to the mufti, that the
grand seignior himself rises up to him, and
advances seven steps <o meet him, when he
comes into his presence. The election of
the mufti is solely in the grand seignior, who
presents him with a vest of rich sables, &c.
It he is convicted of treason, or any great
crime, he is put into a mortar, kept for that
purpose in the Seven Towers at Constanti-
nople, and pounded to death.

MUGGLEI ONIANS, a religious sect,
which arose in England about the year 1657

;

so denominated from their leader Lodowick
Muggleton, a journeyman taylor, who, with
his associate Reeves, averted, that they were
the two last witnesses of God that should ap-
pear before the end of the world.

MUGIL, mullet, a genus of fishes of the
order abdominales. The generic character
is, lips membranaceous

; the inferior cari-
nated within : teeth none; at the corners of
the mouth an inflicted callus: gill-membrane
with six curbed rays : body fleshy

; scales
large

; dorsal fins two.

1. Mugil cephalus, common mullet. This
fish, the mugil and mugilis of the antient
Romans, is a very common inhabitant of the
Mediterranean and northern seas, frequent-
ing chiefly the shallow parts near the shores,
and feeding on the smaller kind of worms,
sea-insects, and vegetables. Its general length
is from 12 to 15 or 16 inches, and its colour
blueish-grey, darker on the -back, and silvery
on the abdomen

; the sides are marked, like
those of the grayling, with several dusky
stripes, according to the rows of scales.
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>Tliich are large and rounded ; the fins are

blueish; the first dorsal fin, which is situated

on the middle of the back, consists of four

very strong rays : the second dorsal fin is

placed opposite the anal, and has only soft

rays ; the base of the dorsal and anal fin, as

well as that of the tail, is scaly, and the tail

is forked or lunated.

The mullet is found not only in the Euro-
pean seas, but in the Indian and Atlantic

oceans. It is observed to assemble frequent-

ly in small shoals near the shore, in quest of

food, burrowing into the soft mud, and leav-

ing the trace of its head in the form of a

round hole.

In the spring and early summer months,

this fish, like the salmon, ascends rivers to a

considerable distance ; and when preparing

l'or these expeditions, is observed in shoals

near the surface of the water, at which time

the fishermen endeavour to avail themselves

of the opportunity of surrounding them with

their nets, which the fish are said to shew
gfeat address in escaping from.

The mullet is considered as an excellent

fish for the table, though not a fashionable

one in our own country.. Dr. Bloch informs

us, that it is generally eaten with the addition

of oil and lemon-juice. The spawn is often

prepared into an interior kind of caviar,

called botargo, by drying and salting it ; in

which manner also the fish itself, in plentiful

seasons, is occasionally preserved. See Plate

Nat. Ilist. fig. 272.

2. Mngil crenilabis, crenated mullet. Size

of the common mullet; length about twelve

inches
;
colour whitish ; scales rather large,

and marked by a dusky streak; upper lip

gaping, lower bicarinated within, and both

lips crenulated on the edges ;
tins glaucous

white, the pectoral marked at the base by a

round black spot ; tail forked : native of the

Tied Sea. T here are seveu other species.

MUG-WORT, in botany. See Arte-
MESIA.
MUIILENBERG IA, a genus of the class

and order triandria digynia. T he calyx is

one-leaved, minute, lateral ;
corolla two-

valved. There is one species, a grass of

America.
MU1D, a large measure in use among the

French, for things dry. The mu id is no real

vessel used as a measure, but an estimation

of several other measures, as the septier,

mine, ininot, bushel, &c.
Mum is also one of the nine casks, or re-

gular vessels, used in France, to put wine and
other liquors in. The muid of wine is di-

vided into two deini-muids, four quarter-

nmids, and eight half-quarter miiids, con-

taining 3b septiers.

Ml)LBEllRY See Morus.
MULE, in zoology, a mongrel kind of

quadruped, usually generated between an ass

and a mare, and sometimes between a horse

and a she-ass ; but the signification of the

word is commonly extended to every kind of

animal produced by a mixture of two differ-

ent species. T here are two kinds of these

animals: one from the he-ass and mare, the

other from the horse and the she-ass. We
call them indifferently mules, but the Ro-
mans distinguished them by proper appella-

tions. The first kind are the best and most

esteemed, as being larger, stronger, and hav-

ing least of the ass in Their disposition. The
largest and stoutest asses, and the fairest and
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' finest mares, are chosen in those countries

i where these creatures are most in use; as in

Spain, Italy, and Flanders. In the last espe-

cially, they succeed in having very stately

mules from the size of their mares, some of

them lb and some 17 hands high, which are

very serviceable as sumpter-mules in the

!

army.- But since the Low-countries are no
longer under the dominion of Spain, they

breed fewer mules. T hese creatures are

very much commended for their being

stronger, surer-footed, going easier, being

more cheaply maintained, and lasting longer,

than horses. They are commonly of a black

1 brown, or quite black, with that shining list

i

along the back and cross the shoulders which

j

distinguishes asses. In former times they were
! much more common in this country than at

present, being often brought over in the days

of popery by the Italian princes. They con-

; tinueci longest in the service of millers, and

|

are yet in use among them in some places,

on account ot the great loads they carry on
their back. As they are capable of being

trained for riding, bearing burdens, and for

draught, there is no doubt tliat they might
; be usefully employed in many different ser-

vices. But they are community found to be
vicious, stubborn, and obstinate to a proverb

;

‘ which whether it occasions or is produced by
the ill usage they meet with, is a point not

easily settled. Whatever may be the case of

asses, it is allowed that mules are larger,

j

fairer, and more serviceable, in mild than in

warm climates. In the British American
colonies, both on the continent and in the

islands, but especially in the latter, they are

much used and esteemed; so that they are

: frequently sent to them from hence ; suffer

|

less in the passage, and die much seldomer,

than horses; and commonly yield, when they

arrive, no inconsiderable profit.

It has commonly been asserted, that ani-

mals produced by tiie mixture of two hetero-

geneous species, are incapable of generating,

and thus perpetuating the monstrous breed:

but this, we are informed by M. Buffon, is

now discovered to be a mistake.

MULES, among gardeners, denote a sort

of vegetable monsters produced by putting

the farina fecundans of one species of plant

into the pistil or utricle of another. The
carnation and Sweet-william being somewhat
alike in their parts, particularly their flowers,

the farina of the one will impregnate the

other, and the seed so enlivened will pro-

duce a plant differing from either. An in-

stance of this we first had in Mr. Fairchild’s

garden at IJoxton, where a plant is seen nei-

ther sweet-william nor carnation, but resem-

bling both equally : this was raised from the

seed of a carnation that had been impreg-

nated by the farina of the sweet-william.

These couplings being not unlike those of

the mare with the ass, which produce the

mule, the same name is given them
; and

they are, like the others, incapable of multi-

plying their species, This furnishes a hint

for altering the property and taste of any
fruit, by impregnating one tree with the fa-

rina of another of the same class, e. g-. a cod-

lin with a pearmain, which will occasion the

codlin so impregnated to last a longer time

than usual, and to be of a sharper taste. Or
if the winter fruit# are fecundated with the

dust of the summer kinds, they will ripen be-

fore their usual time. And from this acci-
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dental coupling of the farina of one with ano-

ther, it may possibly be, that in aa orchard

where there is variety of apples, even the

fruit gathered from the same tree differ in

their flavour, and in the season of maturity.

It is also from the same accidental coupling

that the numberless varieties of fruits and
llowers raised every day from seed proceed.

MULLER, or Mullar, denotes a stone

flat and even at the bottom, but round at

top, used for grinding of matters on a marble.

'Fhe apothecaries use mullers to prepare

some of their testaceous powders; and paint-

ers for their colours, either dry or in oil.

MULLERIA, a genus of the class and or-

der diadelphia deeandria. T he pericarp is

elongated, fleshy, necklace-form, with one-

seeded globules. There is one species, a tree

of Surinam.

MULLET, or Mo left, in heraldry, a
bearing in form of a flat, or rather of the^jowel

cf a spur, which it originally represented.

MULLUS, surmullet, a genus of fishes of

the order thoracici. The generic character

is, head compressed, scaly; mouth beard-

ed; gill-membrane three-rayed; body co*
vered with large subdeciduous scales.

1. Mullus ruber, the red surmullet, is

principally found in the Mediterranean and
northern seas, where it arrives at the length
of 12 or 15 inches: its colour is an elegant

rose-red, tinged with olive-colour on the
back, and of a silvery cast towards the abdo-
men. The surmullet is a fish of a strong and
active nature, swimming briskly, and feeding
principally on the smaller fishes, worms, and
sea-inseets. It is generally considered as a
very delicate fish, and is celebrated for hav-
ing been the fashionable object of Roman
luxury, and for which such enormous sums
are reported to have been sometimes given ;
though it is probable that the high estimation
in which it was held by the antieut Greeks
and Romans was more owing to a prejudice,

entertained on account of its elegant appear-
ance, than to its real merit as a food. The
Romans practised a singular refinement in
luxury, by first bringing the fish alive to the
table in a glass vessel, in order that the
guests might enjoy the pleasure of contem-
plating the beautiful changes of its evanescent
colours during the time of its gradual expi-
ration; after which it was prepared for their
repast.

2. Mullus surmuletus, striped surmullet,
of similar size and general appearance with
the preceding, but marked on each .side hy
two and sometimes three longitudinal yellow
stripes: native of the Mediterranean, hut
found occasionally in the Atlantic and other
seas: in equal esteem as a food with the
former, of which it has even been considered
by some authors as a variety.

3. Mullus Indieus, Indian surmullet. Size
and habit of the common or red mullet

; co-
lour extremely beautiful in the living fish,

but fading very soon after death
; upper part

of the head and back dark changeable pur-
ple, growing faint on the sides, which are
marked by a few longitudinal azure and
golden lines, and by two oblong spots on
each side

;
the first situated about the middle

of the body,,smallish, and of an opaline or
changeable golden and white colour

;, the se-
cond situated near the tail, larger,' and of %
dark purple; abdomen white;' dorsal ti»
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purple, streaked with light blue

;
pectoral

and anal pink-colour: native of the Indian
seas : observed by Dr. Russel near Visgapa-
tam: interior as a food to the red mullet,
and not much esteemed.

4. Mullue barbatus, inhabits the European,
Mediterranean, and Pacific seas: body,'
when deprived of its scales, red. Nothing
can be more beautiful than the colours of
this fish> when in the act of dying

;
and no-

thing more delicious than its fiesh. The Ro-
mans held it in such repute, that prodigious
sums were given for them : they were fre-
quently bought at their weight in pure silver
See Plate Nat. Hist. fig. 273. There are
two other species.

MULTILATERAL, in geometry, is ap-
plied to those figures which have more than
tour sides or angles, more usually called po-
lygons. v &
MULTINOMIAL, or Multinomial

ROOj^s, ill mathematics, such roots as are
composed of many names, parts, or mem-
bers

; as, a -f- -j- d -f- c, &c. See Root.
MULI IPLL, in arithmetic, a number

which comprehends some other several times,
thus 6 is a multiple of 2.

Multiple ratio, or proportion, is

that which is between multiples. If the less
term ot the ratio is an aliquot part of the
greater, the ratio of the greater to the less is

called multiple, and, that of the less to the
greater submultiple. A submultiple number
is that contained in the multiple

; thus, the
numbers 1, 2, and 3, are submultiples of 9.
Duple, 'triple, &c. ratios, as also subdupies,
subtriples, &c. are so many species of mul-
tiple and submultiple rati®s. See Ratio.
MULI IPLICAND. See Arithmetic.
MULTIPLICATION. See Arithme-

tic, and Algebra.
MULTIPLYING GLASS. See Op-

tics.

MUM, a kind of malt liquor, much drunk
in Germany, and chiefly brought from Bruns-
wick, which is the place ot most note for
making it.

MUMMY. See Embalming.
MUNCHAUSIA, a genus of the class

and order polyadelphia polyandria. The ca-
lyx is six-cleft; petals clawed; stamina in
six bodies

;
pistils superior. There is one

species, a tree of Java.

MUNICIPAL, in the Roman civil law,
an epithet which signifies invested with the
rights and privileges of Roman citizens.

Thus the municipal cities were those whose
inhabitants were capable of enjoying civil

offices in the city of Rome.
Municipal, among us, is applied to the laws

that obtain in any particular city or province

:

and those are called municipal officers who
are elected to defend the interest of cities, to
maintain their rights and privileges, and to
preserve order and harmony among the citi-

zens ; such as mayors, sheriffs, &c.
MUNTINGIA, a genus of the class and

order polyandria monogynia. The calyx is

five-parted
; corolla five-petalled

; berry five-

celled
;
seeds many. T here is one species,

a shrub of Jamaica.

MURiENA, a genus of fishes of the order
apodal. The generic character is, body
eel-shaped

;
pectoral fins none

; spiracle on
each side the neck.

1. Murana Helena, Roman murana. This
fish, the celebrated favourite of the antieut
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Romans, who considered it as one of the
most luxurious articles of the table, is found
in considerable plenty about several of the
Mediterranean coasts, where it arrives at a
size at least equal, if not superior, to that of
an eel. Its colour is a dusky greenish-brown,
pretty thickly variegated on all parts with
dull-yellow subangular marks or patches,
which are disposed in a somewhat different
manner in different individuals, and are ge-
nerally scattered over with smaller speck-
lings of brown, the whole forming a kind of
obscurely reticular pattern. The murana is

capable of living with equal facility both in
fresh and salt waiter, though principally found
at sea. In its manners, it much resembles
the eel and the conger, being extremely vo-
racious, and preying on a variety of smaller
animals. The antients, who kept it in reser-
voirs appropriated for the purpose, are said
to have sometimes tamed it to such a degree
as to come at the signal of its master in order
to receive its food. Pliny records a most
disgusting and barbarous instance of tyranny
practised by one Vedius Pollio, who was in
the habit of causing his offending slaves to be
throwm into the reservoirs in which he kept
his muran as ; expressing a savage delight in
thus being able to taste in an improved state
their altered remains. The emperor Augus-
tus, according to Seneca, honoured this man
with his presence at one of his entertain-
ments

; when a slave happening to break a
valuable chrystal vase, was immediately or-
dered to be thrown to the muranae; but the
poor boy, flying to the feet of Augustus, re-
quested rather to die any death than thus to
be made the food of fishes. T he emperor,
being informed of this extraordinary mode of
punishment, immediately ordered all the
chrystal vessels in the house to be broken
before his fiice, and the ponds of the barba-
rous owner to be completely filled up

; at the
same time giving the slave his freedom, but
sparing the life of the offender in considera-
tion of former friendship. See Plate Nat.
Hist. fig. 276.

2. Murana ophis, spotted murana. Ob-
served by Forskal

; native of the Red Sea
;

has a rising callus between the eyes, gold-
coloured irides, upper lip shorter than the
lower, and the dorsal and anal fins united at
the tail. See Plate Nat. Hist. fig. 275.

3. Murana catenata, chain-striped mu-
rana. I his species, ot which the individuals
hitherto described appear to be of the size of
a smallish eel, is of a brown colour, crossed
by large chainlike white bands, somewhat
irregular in their form on different parts of
the animal, and marked by numerous brown
spots and freckles. This 'fish is a native of
Surinam.

4. Murana reticulata, reticulated murana.
In size and general form, this resembles the
preceding species, but differs in colours and
in the disposition of the dorsal fin, which'
commences immediately at the back of the
head, and is continued round the tail, where
it unites with the vent-fin. Native of the
Indian seas.

5. Murana conger, conger eel; inhabits
the European seas and rivers

; is extremely
voracious, feeding on other fish, crabs in
their soft state, and particularly carcases. It

grows^ to a vast size. See Plate Nat. Hist,
fig. 274. T here are four other species.
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MURDER, or Murther, See Homi-
cide.
MUREX, in natural history, a genus of

univalve or simple shells, without any hinge,
formed of a single piece, and beset with tu-
bercles or spines. The mouth is large and
oblong, and lias an expanded lip, and the
clavicle is rough.

1 he clavicle of the murex is in some spe-
cies elevated, in others depressed

;
and the

mouth is sometimes dentated, and at others
smooth

;
the lip also in some is digitated, in

others elated, and in some laciniated
;
and

the columella is in some smooth, in others
rugose.

Murex, in zoology, a genus of insects be-
longing to the order ot vermes teslacea.
This animal is of the snail kind: the shell
consists of one spiral valve, rough, with mem-
branaceous furrows

; and the aperture termi-
nates in an entire canal, either straight, or
somewhat ascending. T here are 60 species,
particularly distinguished by peculiarities in
their shells, &c. See Plate' Nat. Hist, fias

277, 278.
°

In the accounts of a Spanish philosopher it i

is mentioned, that on the coasts of Guayaquil
and Guatemala in Peru, the murex is also
found. T he shell which contains it adheres

j

to the rocks that are washed by the sea. It
;|

is ot the size of a large walnut. The liquor
jmay be extracted two ways : some kill the

animal after they have drawn it out of the I

shell, then press' it with a knife from head to
J

tail, separate from the body the part where 1

the liquor is collected, and throw away the I

rest. When this operation, after being re- 1

peated on several snails, has afforded a cer-
j

tain quantity of fluid, the thread intended to J
be dyed is clipped in it, and the process is 1
finished. The colour, which is at first of the 1

whiteness of milk, becomes afterwards green,
j

and is not purple till the thread is dry. Those J

who disapprove of this method draw the fish
]

partly out of the shell, and, squeezing it, I

make it yield a fluid which serves for dyeing : I

they repeat this operation four times at 'differ- 1

ent intervals, but always with less success. 1

If they continue it, the fish dies. No colour 1

at present known, says the Abbe Raynal, can 1

be compared to this, either as to lustre, live- j
liness, or duration. It succeeds better on

j
cotton than wool, linen, or silk.

MU PIAT, green sand of Peru. This I

ore, which was brought from Peru by Dom- 1
bey, is a grass-grten powder, mixed with 1
grains of quartz. When thrown on burnimr
coals, it communicates a green colour to the I

flame. It is soluble both in nitric and mu- ]
viatic acids without effervescence. The so- I

lution is green. This mineral was first proved
j

to contain muriatic acid by Berthollet. Af- 1
terwards Proust analyzed it. But Vauquelin I

announced that he considered it merely as jan oxide of copper mixed \yith common salt,
j

However, a subsequent examination con-
j

vinced him that his opinion was unfounded - ]
and that the mineral was really a carbonat’ 1
as had been affirmed by Berthollet and

]
Proust. This conclusion has been confirmed j

by Klaproth, who found the green sand of 1

Peru composed of

73.0 oxide of copper
10.1 muriatic acid

16.9 water.

100.0
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MURIATIC ACID. This substance may
be procured by the following process: Let a

small pneumatic trough be procured, hollow-

ed out of a single block of wood, about 14

inches long, seven broad, and six deep. After

jt has been hollowed out to the depth of an
inch, leave three inches by way of shelf on
one side, and cut out the rest to the proper
depth, giving the inside of the bottom a

circular form. Two inches from each end
cut a slit in the shelf to the depth of an

inch, and broad enough to admit the end- of

small glass tubes, or the points of small re-

torts. This trough is to be tilled with mer-
cury to the height of one quarter of an inch

above the surface of the shelf. Small glass

jars are to be procured of considerable thick-

ness and strength, and suitable to the size of

the trough. One of them, being filled with

mercury by plunging it into the trough, is to

be placed on the shelf over one of the slits.

It ought to be supported in its position ; and
the most convenient method of doing that is

to have a brass cylinder two inches high

screwed into the edge of the trough, just op-

posite to the border of the shelf. On the

top of it are fixed two Hat pieces of brass, ter-

minating each in a semicircle, moveable free-

ly upon the brass cylinder, and forming to-

gether a brass arm terminating in a circle,

the centre of which is just above the middle
of the slit in the shelf, when turned so as to

be parallel to the edge of the shelf. This
circle is made to embrace the jar: being

formed of two distinct pieces, its size may be
increased or diminished at pleasure

;
and by

means of a brass slider it is made to catch the

jar firmly.

The apparatus being thus disposed, two or

three ounces of common salt are to be put

into a small retort, and an equal quantity of

sulphuric acid added ; the beak of the retort

plunged below the surface of the mercury
in the trough, and the heat of a lamp ap-

plied to the salt in its bosom. A violent ef-

fervescence takes place; and air-bubbles

rush in great numbers from its beak, and
rise to the surface of the mercury in a visible

white smoke, which has a peculiar odour.

After allowing a number of them to escape,

till it is supposed that the common air which
previously existed in the retort has been dis-

placed, plunge its beak into the slit in the

shelf over which the glass jar has been placed.

The air-bubbles soon displace the mercury
and fill the jar. The gas thus obtained is

called muriatic acid gas.

This substance, in a state of solution in

water, was known even to the alchemists

;

but in a gaseous state it was first examined
by Dr. Priestley, in an early part of that il-

lustrious career in which he added so much
to our knowledge of gaseous bodies.

1. Muriatic acid gas is an invisible elastic

fluid, resembling common air in its mechani-
cal properties. Its specific gravity, accord-

ing to the experiments of Mr. Kirwan, is

0.002315, or nearly double that of common
air. Its smell is pungent and peculiar; and
whenever it comes in contact with common
air, it forms with it a visible white smoke. If

a bottle of it is drawn into the mouth, it is

found to taste excessively acid
;
much more

so than vinegar.

2. Animals are incapable of breathing it,

and when plunged into jars filled with it, they
•lie instantaneously in convulsions. Neither

will any combustible burn in it. It is re-

markable, however, that it has a considerable
effect upon the flame of combustible bodies ;

for if a burning taper is plunged into it, the
flame, just before it goes out, may be ob-
served to assume a green colour, and the
same tinge appears next time the taper is

lighted.

3. If a little water is let up into a jar filled

with this gas, the whole gas disappears in an
instant, the mercury ascends, fills the jar, and
pushes the water to the very top. The rea-

son of this is, that there exists a strong affi-

nity between muriatic acid gas and water

;

and whenever they come in contact, they
combine afirl form a liquid, or, which is the
same thing, the water absorbs the gas. Hence
the necessity, of making experiments with
this gas over mercury. In the water cistern

not a particle of gas would be procured.

Nay, the water of the trough would rush

into the retort and fill it completely. It is

this affinity between muriatic acid gas and
water which occasions the white smoke that

appears when the gas is mixed with common
air. It absorbs the vapour of water which
always exists in common air. The solution

of muriatic acid gas in water is usually deno-
minated simply muriatic acid by chemists.

4. If a little of the blue-coloured liquid

which is obtained by boiling red cabbage-
leaves and water, is let up into a jar filled

with muriatic acid gas, the usual absorption
of the gas, takes place, but the liquid at the

same time assumes a fine red colour. This
change is considered by chemists as a cha-
racteristic property of acids.

5. Muriatic acid gas is capable of com-
bining with oxygen. To obtain the combi-
nation, we have only to put a quantity of the
black oxide of manganese in powder into a
retort, and pour over it liquid muriatic acid.

Heat is then to be applied to the mixture,
and the beak of the retort plunged under
water. An effervescence takes place, and a
green-coloured gas comes out at the beak of

the retort, which may be received in the

usual foamier in jars. This gas has been as-

certained to be a compound of muriatic acid

and oxygen. It is called oxy -muriatic acid,

and will come under our consideration here-
after.

6. It does not appear from any experi-

ments that have been hitherto made, that any
of the simple combustibles are capable of

combining with muriatic acid gas. Dr.
Priestley found, that sulphur absorbed slowly

about the fifth part of it. What remained
was inflammable air, burning with a blue
flame, and not absorbed by water. Pie found
that phosphorus scarcely absorbed any sen-

sible quantity of it, and that charcoal absorbed
it very fast. Hydrogen gas does not produce
any sensible change in it. Neither does it

seem capable of being affected by azotic

gas-
'

Muriatic acid is capable of combining with
two doses of oxygen only. With the first

dose, it forms oxymuriatic acid; with the

second, hyperoxymuriatic acid. The first

of them ought, in strict propriety, to be
termed an oxide rather than an acid.

MUR [ATS. The muriats are a genus of

salts which have been long known, and from
which indeed the whole of the class have bor-

rowed their name
;
for to them belongs com-
G g 2

235

mon salt, the most important and the most
indispensably necessary of all the salts. They
may be distinguished by the following pro-

perties :

When heated, they melt, and are volati-

lized, at least in part, without undergoing de-

composition. The first portions which fly off

contain an excess of acid.

Not in the least altered by combustibles,

even when assisted by heat.

Soluble in water. For the most part they

raise the boiling-point of water. -

Effervesce with sulphuric acid, and white

acrid fumes of muriatic acid are disengaged.

When mixed with nitric acid, they exhale

the odour of oxymuriatic acid.

MURRAIN, or Gargle, a contagious

disease among cattle, principally caused by a
hot dry season, or rather by a general pu-

trefaction of the air, which begets an inflam-

mation of the blood, and a swelling in the

throat, that soon proves mortal, and is com-
municated from one to another, though it

generally goes no farther than to those of the

same kind.

The symptoms of this disease are, a hanging
down and swelling of the head, abundance of

gum in the eyes, rattling in the throat, a

short breath, palpitation of the heart, stag-

gering, a hot breath, and a shining tongue.

MURRAYA, a genus of the class and or-

der decandria monygvnia. The calyx is

five-parted; corolla bell-shaped, with a neo-

tarium encircling the germ; berry one-seeded.

There is one species, a tree of the East la-

dies.

MUS, the rat, a genus of quadrupeds of

the order glires. The generic character is,

upper front-teeth wedge-shaped; grinders

on each side three, sometimes only two

;

clavicles or collar-bones in the skeleton.

This numerous tribe constitutes a formi-

dable phalanx against which mankind find it

necessary to employ “the various artifices of

extirpation, in order to lessen the ravages oc-

casionally suffered by its depredations. In
our own island, the black and the brown rats,

the field and domestic mice, are the principal

destroyers
;
but in other parts of Europe, as

well as in the hotter regions of Asia, Africa,

and America, many other species, still more
noxious and formidable, are" found. The dif-

ferent kinds vary considerably in their man-
ner of life, some confining themselves entire-

ly to vegetable food, while others are polv-

phagous, destroying with indiscriminate avi-

dity almost any animal or vegetable substance

to which they can gain access. Their pace
is, in general, rather quick, and their most
usual residence is in obscure subterraneous

retreats, from which they principally emerge
by night. They are of a prolific nature, and
the females are furnished with numerous
teats. Some species are migratory

; others

local or attached to the same residence.

Lastly, some are of an uncouth form and dis-

agreeable appearance, Vvhile others are re-

markable for the elegance of their colours.

In the 12th edition of the System! Natur®,
Linmeus included in this genus the jerboas,

the cavys, and several other animals which
are now formed into distinct genera. This
mode of distribution might perhaps be car-
ried still farther, the habit or appearance of
some species differing very considerably from
that of the major part of tlie tribe.
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V Mus zibethicus, muskrat. In the Me-
moirs of the French Academy of Sciences for
the year 1725, there is a complete and excel-
lent description of this animal by Mons. Sar-
razin, at that time king’s physician at Que-
bec. It is from the above description that
tne count de Billion has drawn up the major
part of his own account, and indeed it does
not appear possible to add any thing material
to what Mons. Sarrazin has delivered. This
animal is of the size of a small rabbit, and is

extremely common in Canada. Its head is

short, like that of a water-rat; the eyes large;
tne ears very short, rounded, and covered
internally as well as externally with hair. It
has, like the rest ot this tribe, four verv strong
cutting teeth, of which those, in the lower
jaw are near an inch long; those in the up-
per somewhat shorter : the fur on the whole
body is soft and glossy, and beneath is a fine
tur, or thick down, as in the beaver; the
toes on all the feet are simple, or without
membranes, and are covered with hair; the
tail is nearly as long as the body, and is of
the same term with that of the sorex moscha-
tus or musk shrew, being lateral] v compress-
ed ; it is nearly naked, and covered with
small scales intermixed with scattered hairs.
T he general colour of the animal is a reddish
brown

; of the fail ash-colour. In its general
appearance tins animal greatly resembles the
beaver, except in size, and in the form of its
tail. It has also similar instincts and disposi-
tions

; living in a social state in the winter,m curiously-constructed huts or cabins, built
near the edge ot some lake or river. These
huts are about two feet and a half or three
feet in diameter, plaisteredwith great neatnessm the inside, and covered externally with a
kinc] of basket-work, of rushes, &c. interlaced
together so as to form a compact and secure
guard, impermeable by water. During the
winter these receptacles are generally covered
by several feet ot snow, and the animals re-
side in them without being incommoded by
it, several families commonlv inhabiting each
cabin. It is added that the insides of the
receptacles are furnished with a series of
steps, to prevent them from being injured by
inundations. These animals do not lay up a
stock of provisions like the beaver, but form
subterraneous passages beneath and round
their cabins, to give themselves an opportu-
nity of procuring occasional supplies of roots,
herbage, &c. According to Mons. Sarrazin
the animal is particularly calculated by na-
ture for its subterraneous habits, having a
great muscular force in its skin, which en-
ables it to contract its body occasionally into
a small volume: it has also a great supple-
ness in the false ribs, which easily admit of
contraction, so that it is enabled to pass
through holes impervious to much smaller
animals than itself.

During the summer these creatures wan-
der about in pairs, feeding voraciously on
herbs and roots. 1 heir odour, which resem-
bles that of mtisk, is so strong as to be per-
ceived at a considerable distance

; and the
skin, when taken from the body, still retains
the scent: this musky odour is owing to a
whitish fluid deposited in certain glands situ-

ated near the origin of the tail. It has been
supposed that the calamus aromaticus, or
sweet flag (acorus calamus, Lin.), which
these animals select as a favourite food, may
contribute to their fragrant smell. They

MUS.

walk and ran in an awkward manner, like

the beaver, and they cannot swim so readily
as that animal, their feet being unfurnished
with webs. Their voice is said to resemble
a groan. The females produce their young
towards the beginning of summer, and have
five or six at a time ; and these, if taken
early, are easily tamed, and become very
sportive; and it is remarkable that the tail,

which in the full-grown animal is as long as
the body, is at that period very short.

'I he fur of this species is greatly esteemed
as a commercial article, resembling that of
the beaver. Linnxus, in the twelfth edition
of the Systerna Naturae, ranked the animal
under the genus castor; and Mr. Pennant
has followed his example. Mr. Schreber,
however, considers it as belonging in strict

propriety to the present genus. See Plate
Nat. Hist. fig. 279.

2. Mus decumanus, Norway rat. This
domestic species, which is now become the
common rat ot our own island, and is popu-
larly known by the name of the Norway rat,

is supposed to be a native of India and Per-
sia, from which countries it lias been imported
into Europe. In England it seems to have
made a national conquest over the black rat,

which is now become rare in comparison.
1 he brown rat is larger than the black rat,

measuring nine inches from the nose to the
tail, which is of the same length, and marked
into about 200 rings or circular spaces

; the
colour of the animal is a pale tawny-grey,
whitish beneath

; the fore feet have four toes,
with a claw in place of a fifth. It is a bold
and voracious animal, and commits great
havoc in granaries, &c. Sometimes it takes
up its residence in the banks of waters, and
swims occasionally with almost as much faci-

lity as the water rat, or mus amphibius. In
its general manner of life it agrees with the
black rat

; and not only devours grain and
fruits, but preys on poultry, rabbits, and va-
rious other animals. It is a very prolific spe-
cies, and produces from ten to twelve or four-
teen, or even sometimes eighteen, young at
a time. W hen closely pursued, it will some-
times turn upon its adversary, and bite with
great severity. It seems to have made its

first appearance in England about seventy
years ago, and is still much less frequent in
France and some other parts of the continent
than the black rat.

3. Mus rattus, black rat. This species,
like the former, though now so common in
most parts ot Europe, is supposed to have
been originally introduced from India and
Persia. Its general length from nose to tail

is seven inches, and of the tail eight inches;
the colour ot the head and whole upper part
of the body is a dark iron or blackish grey

;

the belly is of a dull ash-colour; the legs are
dusky, and very slightly covered with hair;
the fore feet, as in the brown rat, have only
four toes, with a small claw in place of a fifth

;

tlie tail is nearly naked, coated with a scaly
skin, and marked into numerous divisions or
rings. Like the former species, this animal
breeds frequently, and commonly brings
about six or seven young at a time. Some-
times they increase so fast as to overstock the
place of their abode, in which case they fight
and devour each other. It is said that this is

the reason why these animals, after being ex-
tremely troublesome, sometimes disappear
suddenly. Various are the method* made

useof for the expulsion of rats from the places
they frequent; among which none is more
singular than that mentioned by Gesner, who
tells us he had been informed that if a rat is

caught and a bell tied round its neck, and
then set at liberty, it will drive away the rest
wherever it goes. This expedient appears
to be occasionally practised in modern times
with success. A gentleman travelling through
Mecklenburg!), about 30 years ago, was wit-
ness to the following curious circumstance in
the post-house in New Stargard. After din-
ner the landlord placed on the floor a large
dish of soup, and gave a loud whistle. Im-
mediately there came into the room a mastiff,
a fine Angora cat, an old raven, and a re-
markably large rat, with a bell about its neck.
The four animals went to the dish, and with-
out disturbing each other, fed together; after
which the dog, cat, and rat, lav before the
fire, while the raven hopped about the room.
The landlord, after accounting for the fami-
liarity which existed among the animals, in-
formed his guest that the rat was the most
useful of the four, for the noise he made had
completely freed the house from the rats and
mice with which it was before infested.

4. Mus musculus, common mouse. The
manners and appearance of this little animal
are so universally known, that it seems al-
most unnecessary to particularise it by a for-
mal description. It is a general inhabitant
of almost every part of the Old Continent,
but it is doubtful whether it is originally a
native of America, though now sufficiently
common in many parts of the New World,
as well as in many of its scattered islands

The mouse, though wild and extremely
timid, is not of a ferocious disposition, but
may be easily tamed, and soon after it has
been taken, will begin to feed without fear,
in the immediate presence of its captors*
The white variety is frequently kept in a
tame state, and receives an additional beauty
from the bright fed colour of its eyes

; a par-
ticularity which generally accompanies the
white varieties, not only of this tribe, but of
many other quadrupeds.

I he mouse is a prolific animal : the expe-
riment of Aristotle is well known, and often
quoted. He placed a pregnant mouse in a
vessel of grain, and after a short space found
in it no less than the number of 120, all
which, he concluded, were the descendants
of the mouse he had inclosed.

The fur of the mouse is remarkably soft
and elegant, and the •structure of the hair in
this animal, as well as in the rat, and proba-
bly in many others of this genus, is singularly
curious

; each hair, when microscopically
examined, appearing internally divided into
a kind of transverse partitions, as if by the
continuation of a spiral fibre; a structure
very different from that of the hair of most
other animals, and of which the particular
nature seems not very distinctly understood.
Derham, in his Physico-Theology, con-

ceives that this mechanism of a spiral fibre
may serve for the “ gentle evacuation of
some humour out of the body and adds
that “ perhaps the hair serves as well for the
insensible perspiration of hairy animals as to
fence against cold and wet.” Whatever is
the real nature or use of the above structure
its appearance cannot fail to excite astonish-
ment in those who take the pains of examin-
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Ing it with ft good microscope, by which
they will obtain a clear idea of this’ curious

: appearance.

in Aldrovandus, who relates die circum-
stance from Gesner, we meet with a direc-

tion for changing, as it were, a mouse into a
cat, by making it the incessant persecutor
and enemy of the rest of its species. This is

to be effected by placing several mice toge-
ther in a vessel without food, when, after a

I certain space, they will be so stimulated by

|
hunger as to destroy each other: the suf-

|

viving animal being then liberated, will, ac-

,j
cording to this author, become the most de-

; structive enemy of his own tribe, and will kill

I every one he meets. Another singular and
j most cruel experiment is quoted by Aldro-

|

vandus from Mizaldus, who tells us’, that if

i two or three mice are shut up in an earthen
pot, and placed over a lire, the shrill cries

; which they utter will attract the mice" in the

j.
other parts of tl-a house, and cause them to

I precipitate themselves into the lire. What-
|
ever truth there may be in this experiment,

[

it is certain that, on the shrill cry of distress

uttered by one of these animals kept with

|

several others in a cage, the rest will fre-

i quently attack and destroy it.

5. Mus sylvaticus, wood mouse. This
i animal chiefly frequents dry and elevated
I grounds, and is found in woods and fields in

|

great plenty. It appears to be common in

f all the temperate parts of Europe, and even

{

in Russia. It sometimes varies in size, indi-

|
viduals being occasionally met with which

I exceed the rest in magnitude, though differ-

ing in np other respect. Its general length
' is about four inches and a half from nose to
:

tail, and the tail, which is slightly covered

| with hair, measures four inches. The colour
! of the animal is a yellowish brown above and
whitish beneath; the colours being pretty
distinctly marked or separated; the eyes are

i
full and black, and the snout rather blunt.

|

These animals retire into holes among bri-ish-

|
wood, and under the trunks of trees, where
they amass great quantities of acorns, nuts,

j

and beech-mast. According to Button, a

whole bushel has sometimes been found in a

I single hole. These holes are about a foot or

j

more under ground, and are often divided

I

into two apartments; the one for living in

alone with their young, the other for a ma-
gazine of provisions. Considerable damage
is often done to plantations by these animals,

|

which carry off new-sown acorns, & c. The
I count de Button affirms, that in France more

j

mischief is done by these creatures than by
f all the birds and other animals put together

;

and adds, that the only way to prevent this

I is by laying traps, at ten paces asunder,

!

through the whole extent of the sown
ground. No other apparatus, he says, is

necessary than a roasted walnut, placed un-

der a stone supported by a stick: the ani-

mals come to eat the walnut, which they
/prefer to acorns

; and as the walnut is fixed

?to the stick, whenever they touch it, the

| stone falls and kills them. The same expe-
Idient may be as successfully used for the

/destruction of the short-tailed field mouse,
[which likewise commits great havoc in fields

land plantations. When the count de Button
.first practised this experiment, he desired

that all the field mice thus taken in traps

might be brought to him, and found with

astonishment, that above 100 were taken each

1

day from a piece of ground consisting only of

about 40 of our acr. s. From the 1 jtft of

November to the 8 th of December, above
2000 were destroyed in this manner. When
the frost becomes severe, they retire into

their holes, and feed on the stores they have
collected. They abound, like many other
animals of this genus, chiefly in autumn, and
are far less common in the spring

;
for if pro-

visions happen to fail them in the winter, it

is thought that they destroy each other; a

circumstance which is known occasionally to

take place in many other species.

The long-tailed field mouse is a very pro-

lific animal, breeding more than once a year,
and often producing litters of ten at a time.

In one of their holes have been found two
females, with 20 young. Specimens have
sometimes been seen perfectly white, with
red eyes.

6. Mns inessorius, harvest mouse. This
small species seems to have escaped the no-
tice of British naturalists till it was observed
by the late Mr. Gilbert White, of Selburne
in Hampshire, in which county it is frequent.

Mr. White, in the year 17G7, communicated
the animal to Mr. Pennant, who introduced
it into the British Zoologv.

“ These mice,” says Mr. White, “ are

much smaller and more slender than the mus
domesticus medius of Ray, and have more
of the squirrel or dormouse colour; their

belly is w bite ; a straight line along their sides

divides the shades of their back and belly.

They never enter into houses, are carried

into ricks and barns with the sheaves, abound
in harvest, and build their nest amidst the
straws of corn above ground, and sometimes
in thistles. They breed as many as eight at

a litter, in a little round nest composed of the

blades of grass or wheat. One of these nests

was procured in the autumn of 1767, most
artificially platted, and composed of the
blades of wheat, perfectly round, and about
the size of a cricket-ball, with the aperture
so ingeniously closed, that there was no dis-

covering to what part it belonged. It was
so compact and well filled, that it would roll

across the table without being discomposed,
though it contained eight little mice that

were naked and blind. As this nest was per-

fectly full, how could the dam come at her
litter respectively, so as to administer a teat

to each ? Perhaps she opens different places

for that purpose, adjusting them again when
the business is over

;
but she could not pos-

sibly be contained herself in the ball with her

young, which moreover would be daily in-

creasing in bulk. This wonderful procreant
cradle, an elegant instance of the effect of

instinct, was found in a wheat-field, suspend-
ed in the head of a thistle.”'

Mr. White adds, that “ though these ani-

mals hang their nests for breeding up
amidst the straws of standing corn, above
ground, yet in the winter they burrow deep
in the earth, and make warm beds of grass

;

but their grand rendezvous seems to be in

corn-ricks, into which they are carried in

harvest.” A neighljour of Mr. White’s
housed an oat-rick, in which were some hun-
dreds assembled under the thatch. The
measure of the animal is just two inches and a

quarter from nose to tail, and the tail is just

two inches long. Two of them in a scale

just weighed down a copper halfpenny, which
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was a’ out (he third of an ounce avoirdupois;

j

so that they may be considered as the small-
est ot the British quadrupeds.

7. Mus minutus, minute mouse. This
species, according to Dr. Pallas, is frequent
in the birch-woods of Siberia, as well as in
many of the temperate parts of Russia, fre-

quenting corn-fields and barns. Its general
colour is a deep tawny above and white be-
low

; the nose is sharpish and of a dusky co-
lour, with a whiteness at the corners of the
mouth

; the ears are hid in the fur; the feet
grey

;
the length from nose to tail is little

more than two inches, and the weight not
halt a drain. Those found in Siberia are of a
richer or more fulvous colour than those of
other regions. This animal, Dr. Pallas says,
is very frequent in autumn and winter in

corn-ricks and about granaries, and is often
found intermixed with the mus agrarius, in-

habiting similar places. It seems extremelv
nearly allied to die harvest mouse, and it is

not impossible that it may in reality be the
same animal, the differences appearing al-

most too slight for a specific distinction.

8. Mus amphibius, water rat. The water-
rat is a general inhabitant of the temperate,
and even the colder, parts of Europe and
Asia, and occurs also in North America, fre-

quenting rivers and stagnant waters, and
terming its burrows in the banks. It is of a
thicker and shorter form than many others
of this genus, and has somewhat of the shape
of a beaver. Mr. Ray, following an error of
Willughby, describes it as having the fore-
feet webbed; and Linnaeus, in his Systema
Naturae, characterizes it from that very cir-

cumstance, but acknowledges that he had not
himself examined the animal. In reality,
however, there is no such appearance in the
feet of the water rat, and the notion seems to
have been hastily adopted from observing the
facility with which it swims and dives. The
general length of the water rat is about seven
inches, jand the tail about five. Its colour is

blackish-ferruginous above, and deep cine-
reous beneath

;
the nose is thick and blunt,

the eyes small, the ears rounded and hid in
the fur. In colour it appears to vary in dif-

ferent regions, being sometimes nearly black,
and sometimes paler than usual. It also va-
ries as to size, and the varieties have been
mistakenly considered as distinct species.
'I bis animal never frequents houses, but con-
fines itself to the banks of waters, and is sup-
posed to live on fish, frogs, &c. and probably
on various roots and other vegetable sub-
stances.. Dr. Pallas, however, is unwilling
to admit that it preys at all upon fish, though
reported so to do bv the count de Button and
others. At some seasons of the year it is

observed to have a musky scent. The fe-
male produces her young in April, and ge-
nerally brings about five 6r six at a time.
The measures of this species, as given by
Mr. Schreber, are as follow, viz. from nose
to tail six inches and a half, and of the tail
three inches.

9. Mus leinmus, lemming rat. The won-
derful migrations of this species have long
rendered it celebrated in the annals of natural
history. It is remarkable, however, that no
accurate figure of it was published till Dr.
Pallas caused it to be engraved 1 in his excel-
lent work on the Glues-.

The first describer of the lemming seems
to have been Olaus Magnus, from whom
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several of the older naturalists have copied
their accounts. Afterwards Wormius gave a

more particular description; since which,

Ricaut, in the Philosophical Transactions,

Linnaeus, in the Acta Holmiensia, and Dr.
Pallas, in his publication before mentioned,
have still farther elucidated its history and
manners. See Plate Nat. Hist. fig. 280.

The lemming differs in size and colour ac-

cording to the regions it inhabits: those

which are found in Norway being almost as

large as a water rat, while those of Lapland
and Siberia are scarce larger than a field

mouse ; the Norwegian measuring more than

five inches from nose to tail, while those of

Lapland and Siberia scarce exceed three.

The colour of the Norway kind is an elegant

variegation of black and tawny on the upper
parts, disposed in patches and clouded mark-
ings

;
the sides of the head and the under

parts of the body being white, the legs and
tail greyish. In the Lapland kind the colour

is chiefly a tawny brown above, with some
indistinct dusky variegations, and beneath of

a dull white
;
the claws are also smaller than

in the Norwegian animal. The head of the

lemming is large, short, thick, and well fur-

red ; the snout very obtuse ; the ears very
small, rounded, and hid.in the fur; the eyes

small; the neck short and broad; the body
thick; and the limbs short and stout, espe-

cially the fore legs
;
the fore-feet are broad,

furnished with five toes, which have strong,

compressed, and somewhat crooked claws, of

which the three middle ones are longer than

the rest; on the hind-feet are also five toes,

with smaller claws than those of the fore-feet

;

the tail is very short, thick, cylindric, obtuse,

and covered with strong hairs, disposed like

those of a pencil at the tip.

The natural or general residence of the

lemming is in the Alpine or mountainous
parts of Lapland and Norway, from which
tracts, at particular but uncertain periods, it

descends into the plains below in immense
troops, and by its incredible numbers be-

comes a temporary scourge to the country,

devouring the grain and herbage, and com-
mitting devastations equal to those caused

by an army of locusts. These migrations of

the lemming seldom happen oftener than

once in ten years, and in some districts still

less frequently, and are supposed to arise

from an unusual multiplication of the animals

in the mountainous parts they inhabit, toge-

ther with a defect of food ; and, perhaps, a

kind of instinctive prescience of unfavourable

seasons, for it is observable that their chief

migrations are made in the autumn of such

years as are followed by a very severe win-

ter. The inclination or instinctive faculty

which induces them, with one consent, to

assemble from a whole region, collect them-

selves into an army, and descend from the

mountains into the neighbouring plains, in

the form of a firm phalanx, moving on in a

straight line, resolutely surmounting every ob-

stacle, and undismayed by every danger,

cannot be contemplated without astonish-

ment. All who have written on the subject

agree that they proceed in a direct course,

so that the ground along which they have

passed appears at a distance as if it had been
ploughed ; the grass being devoured to the

very roots, in numerous stripes, or parallel

paths, of one or two spans broad, and at the

distance of some ells from each other. This

mus;

army of mice moves chiefly by night, or

early in the morning, devouring the herbage
as it passes, in such a manner that the surface

appears as if burnt. No obstacles which they
happen to meet in their way have any effect

in altering their route
;
neither tires, nor deep

ravines, nor torrents, nor marshes or lakes :

they proceed obstinately in a straight line;

and hence it happens that many thousands
perish in the waters, and are found dead by
the shores. If a rick of hay or corn occurs in

their passage, they eat through it
;

but if

rocks intervene which they cannot pass, they

go round, and then resume their former straight

direction. If disturbed or pursued while

swimming over a lake, and their phalanx se-

parated by oars or poles, they will not re-

cede, but keep swimming directly on, and
soon get into regular order again; and have
even been sometimes known to endeavour
to board or pass over a vessel. On their pas-

sage over land, if attacked by men, they will

raise themselves up, uttering a kind of bark-

ing sound, and fly at the legs of their inva-

ders, and will fasten so fiercely at the end of

a stick, as to suffer themselves to be swung
about before they will quit their hold

;
and

are with great difficulty put to flight. It is

said that an intestine war sometimes takes

place in these armies during their migrations,

and that the animals thus destroy each
other.

The major part, however, of these hosts, is

destroyed by various enemies, and particu-

larly by owls, hawks, and weazels, exclusive

of the numbers which perish in the waters;

so that but a small number survive to return,

which they are sometimes observed to do, to

their native mountains.

In their general manner of life they are

not observed to be of a social disposition, but

to reside in a kind of scattered manner, in

holes beneath the surface, without laying up
any regular provision, like some other ani-

mals of this tribe. They are supposed to

breed several times in a year, and to produce
five or six at once. It has been observed
that the females have sometimes brought
forth during their migrations, and have been
seen carrying some in their mouths, and
others on their backs. In some parts of

Lapland they are eaten, and are said to re-

semble squirrels in taste.

It was once believed that these animals fell

from the clouds at particular seasons, and
some have affirmed that they have seen a

lemming in its descent; but an accident of

this kind is easily accounted for, on the sup-

position of a lemming escaping now and then
from the claws ofsome bird which had seized

it, and thus falling to the ground ; a circum-
stance which is said not unfrequently to take

place when the animals are seized by crows,
gulls, &c.

10. Mus oeconomicus, ceconomic rat. The
oeconomic rat, so named from its provident
disposition, and the skill with which it collects

its provisions, is a native of Siberia, inhabit-

ing that country in vast abundance, and
even extending as far as Kamtschatka. its

curious history has been given with great

exactness by Dr. Pallas: who informs us that

these little animals make their burrows with

wonderful skill, immediately below the sur-

face, in soft turfy soils; forming a chamber, of

a llattish arched form, of a small height, and
11

about a foot in diameter, to which they some- I

times add as many as thirty small pipes or

entrances, and near the chamber they fre-

quently form other caverns, in which they
]

deposit their winter stores ;
these are said to

consist of various kinds of plants, even of

some species which are poisonous to man*
kind. They gather them in summer, har-

vest them with great care, and evep some-J
times bring them out of their cells in order 1

to give them a more thorough drying in the
]

sun. The chief labour rests on the females
; |

the males during the summer wandering I

about in a solitary state, inhabiting some old]
nests occasionally, and living during that pe- 1

riod on berries, without touching the hoards;
|

which are reserved for winter, when the male
]

and female reside together in the same nest.
]

They are said to breed several times in the]

year, the female producing two or three]

young at a time.

The migrations of this little species are not
less extraordinary than those of the lemming,
and take place at uncertain periods. Dr3
Pallas imagines that the migrations of tliosm

inhabiting Kamtschatka may arise from some
sensations of internal fire in that volcanua
country, or from a prescience of some unit--

sual and bad season. Whatever is the cause,

the fact is certain. At such periods they ga-

ther together, during the spring season, in

surprising numbers, except the few that re-

side about villages, where they can pick up
some subsistence; and this makes it probable
that their migrations, like those of the lem-
ming, are rather owing to want of food. The
mighty host proceeds in a direct course west-

ward, occasionally swimming with the utmost
intrepidity over rivers, lakes, and even arms
of the sea. During these perilous adven-
tures, some are drowned, and others destroy-

ed by water-fowl, fish, Ac.: those which
escape rest a while to bask, dry their fur,

and refresh themselves, and then again set

out on their migration. It is said that the

inhabitants of Kamtschatka, when they hap]
pen to find them in this fatigued situation,

treat them with the utmost tenderness, and
endeavour by every possible method to reJ

fresh and restore them to life and vigour.

Indeed none of the smaller animals are so

much esteemed by the Kamtschadales as

these, since to their labours they owe many
a delicious repast, robbing their hoards in

autumn, and leaving there some kind of pror

vision in return, accompanied by some ridi-

culous presents by way of amends for flit

theft. As soon as the migrating host of these

animals has crossed the river Penschim, at

the head of the gulph of that name, it turns

southward, and reaches the rivers Judoma
and Ochot about the middle of July: the
space thus traversed appears astonishing, on
consulting the map of the country. The
flocks during this time are so numerous that

an observer has waited two hours to see them]
all pass. T heir return into Kamtschatka is

in October, and is attended with the utmost
festivity and welcome on the part of the na
fives, who consider their arrival as a sun-

prognostic of a successful chace and fishery]

and they are said equally to lament their mi
grations, which are usually succeeded by
rainy and tempestuous weather.

This curious species is generally of a tav ny
colour, darker on the back, and lighten oi



more approaching to an ash-coloured white-

1
ness beneath : its usual length is about four

I inches and a quarter, and the tail one inch ;

I its limbs are strong ;
its eyes small, its ears

I naked, very short and round, and almost hid

I beneath the fur of tlie head.

This animal is also supposed to be an in-

I habitant of Iceland ; at least a species which

1

“ must be greatly allied to it is found in that

'country, and is said to be particularly plenti-

ful in the wood of Husafels. In that coun-

try, where berries are but thinly dispersed,

the little animals are obliged to cross rivers

|
to make their distant foraging excursions,

] and in their return are obliged to repass the

| stream; their manner of performing which is

1 thus related by Mr. Olalfen, from the ac-

counts of others, communicated to himself:

“ The party, consisting of from six to ten,

|
select a llat piece of dried cow-dung, on

j

which they place the berries they have col-

: lected in a heap, on the middle
;
and then,

j
by their united force, drawing it to the vva-

' ter’s edge, launch it, and embark, placing

i themselves round the heap, with their heads

joined over it, and their backs to the water;

their tails pendant in the stream, and serving

|
the purpose of rudders.”

1 1

.

Mus socialis, social mouse. The so-

i cial mouse is a native of the Caspian deserts

|

between the Volga and the Yaik, and the

|
country of Hircania. It lives in low sandy

J situations, in large societies; the ground in

many places being covered with the little

hillocks formed by the earth cast out in form-

ing the burrows, which are said to be about

a span deep, with eight or more passages.

The animals are always observed to live in

pairs, or with a family; they are fond of tu-

lip-roots, which form a principal article of

their food. They appear chiefly in the

spring, when they are very numerous, but

are rarely seen in autumn, and are supposed

either to migrate in autumn or to conceal

themselves among the bushes, &c. and in the

winter to shelter themselves in hay-ricks.

The head in this species is thick, and the

nose blunt ;
the whiskers white

;
the ears

oval and naked
;
the limbs short and strong,

and the tail slender. The upper parts are of

a light grey, and the under white.

12.

Mus cricetus, hamster rat. Of the

pouched rats the hamster is the most re-

markable, and indeed is the only European
species provided with those peculiar recep-

tacles, which are situated on each side the

mouth, and when empty are so far contract-

ed as not to appear externally, but when
filled resemble a pair of tumid bladders, hav-

ing a smooth veiny surface, concealed, how-
ever, under the fur or skin of the cheeks,

which bulge out extremely in this state.

They are so large as, to hold the quantity of

a quarter of a pint, English measure.

The general size of the hamster is nearly

that of a brown oft Norway rat, but it is of a

much thicker form, and has a short tail. Its

colour is a pale reddish brown above, and

black beneath. The muzzle is whitish, the

cheeks reddish, and on each side the body
are three moderately large oval white spots,

of which those on the shoulders are the

largest ;
the ears are moderately large and

rounded, and the tail almost bare, and about

three inches long
;
on the fore-feet are four

toes, with a claw in place of a fifth, and on

M^rs.

the hind-feet are five toes. Sometimes the

hamster varies in colour, being found either

black with a white muzzle, or of a pale yel-

lowish white. The male is always much
larger than the female. On each side the

lower part of the back is an almost bare spot,

covered only with very short down.

The liamster inhabits Siberia and the south

of Russia. It is also found in Poland, as well

as in many parts ofGermany. They are very

destructive in some districts, devouring great

quantities of grain, which they carry off in

their cheek-pouches, and deposit in their

holes, in order to devour during the autumn.
Their habitations, which they dig to the, depth

of three or four feet, consist of more or fewer

apartments, according to the age of the ani-

mal : a young hamster makes them hardly a

foot deep ; an old one sinks them to the

depth of four or five feet, and the whole dia-

meter of the residence, taking in all its habi-

tations, is sometimes eight or ten feet. The
principal chamber is lined with dried grass,

and serves for a lodging; the others are des-

tined for the preservation of provisions, of

which he amasses a great quantity during the,

autumn. Each hole has two apertures ;
the

one descending obliquely, and the other in a

perpendicular direction ; and it is through

this latter that the animal goes in and out.

The holes of the females, who never reside

with the males, are somewhat different in

their arrangement, and have more numerous
passages. The female breeds two or three

times a year, producing five or six, and some-

times as many as sixteen or eighteen. The
growth of the young is rapid, and they are

soon able to provide for themselves.

The hamster feeds on all kinds of herbs

and roots, as well as on grain, and even occa-

sionally on the smaller animals. “ In har-

vest-time (says Mr. Allamand) he makes his

excursions for provision, and carries every

article he can And into his granary. To fa-

cilitate the transportation of his food, nature

has provided him with two pouches in the

inside of each cheek. On the outside these

pouches are membranous, smooth, and shin-

ing
;
and in the inside are a great many

glands, which continually secrete a certain

fluid, to preserve their flexibility, and to

enable them to resist any accidents which

may be occasioned by the roughness or

sharpness of particular grains.”

On the approach of winter the hamster re-

tires into his subterraneous abode, the entry

of which he shuts up with great care ;
and

thus remaining in a state of tranquillity, feeds

on his collected provision till the frost be-

comes severe
;

at which period he falls into

a profound slumber, which soon grows into

a confirmed torpidity, so that the animal

continues rolled up, with all its limbs inflexi-

ble, its body perfectly cold, and without the

least appearance of life. In this state it may
even be opened ; when the heart is seen al-

ternately contracting and dilating, but with a

motion so slow as to be scarce perceptible,

not exceeding 15 pulsations in a minute,

though in the waking state of the animal it

beats 150 pulsations in the same time. It is

added that the fat of the creature has the ap-

pearance of being coagulated, that its 'intes-

tines do not exhibit the smallest symptoms
of irritability on the application of the strong-

est stimulants, and the electric shock may be
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passed through it without effect. This le-

thargy of the hamster has been generally
ascribed to the effect of cold alone ; but late

observations have proved, that unless at a
certain depth beneath the surface, so as to

be beyond the access of the external air, the
animal does not fall into its state of torpidity,

and that the severest cold oh the surface does
not affect it. On the contrary, when dug up
out of its burrow, and exposed to the air, it

infallibly awakes in a few hours. The waking
of the hamster is a gradual operation: he
first loses the rigidity of his limbs ; then
makes profound inspirations, at long inter-

vals. ; after this he begins to move his limbs,

opens his mouth, and utters a sort of unplea-

sant rattling sound. After continuing these
operations for some time, he at length opens
his eyes, and endeavours to rise ; but reels

about for some time, as if in a state of intoxi-

cation, till at length, after resting a small
space, he perfectly recovers his usual powers.
This transition from torpidity to activity re-

quires more or less time, according to the

temperature of the air, and other circum-
stances. When exposed to a cold air, he is

sometimes two hours in waking; but in a

warmer air the change is effected in half the

time.

The manners of the hamster are generally

represented as far from pleasing.. No society

appears to exist among these animals. They
are naturally very fierce, and make a despe-

rate defence when attacked: they also pursue
and destroy every animal which they are

capable of conquering, not excepting even
the,weaker individuals of their own species.

They are said to be particularly fond of the

seeds of liquorice, and to abound in the dis-

tricts where that plant is cultivated. Ac-
cording to Mr. Sultzer, they abound to such
a degree in Gotha, that in one year 11,564,

in another 54,429, and in a third 80,139 of

their skins were delivered in the Hotel de
V ille of that capital, where the hamster is

proscribed on account of the devastations it

commits among the corn.

13.

Mus bursarius, Canada rat. This,

which is a species but lately discovered-,

seems to be the most remarkable of all the

pouched rats for the proportional size of the

receptacles. It is a native of Canada, and
is about the size of a brown or Norway
rat, and is of a pale greyish-brown colour,

rather lighter beneath ; the length to the
tail is about nine inches, and that of the
tail, which is but slightly covered with hair,

about two inches; the legs are short; the

fore-feet strong, and well adapted for burrow-
ing in the ground, having five claws, of which
the three middle ones are very large and
long ;, the interior much smaller, and the

exterior very small, with a large tubercle or
elbow beneath it. The claws on the hind-

feet are comparatively very small, but the

two middle are larger than the rest, and the

interior one is scarce visible; the teeth are

extremely strong, particularly the lower pair,

which are much longer than the upper; the

ears are very small. This species is de-

scribed in the 5th volume of the Transac-
tions of the Linnsran Society

; but we must
observe that by some oversight in the con-

duct of the figure there given, the claws on
the fore-feet are represented as only three in

number, and are somewhat too long, weak,
anti curved. A more faithful representation
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is given in Dr. Shaw’s excellent work, which,
is accompanied by an outline of the head, in

its natural size, in order to shew the teeth
and cheek-pouches. The manners of this

species are at present unknown
;
but if may

be concluded that it lays in a stock of pro-

visions, either for autumnal or winter food.

The pouches of the individual specimen
above described, when first brought to go-
vernor Present, were filled with a kind of

earthy substance: it is, therefore, not im-
probable that the Indians who caught the
animal might have stuffed it thus, in order
to preserve it in its utmost extent.

14. Mus typhlus, blind rat. This is per-
haps one of the largest and most remarkable
ot its tribe, measuring between seven and
eight inches in length, and being entirely
destitute both of eyes and tail

;
the defect of

the former is a very singular circumstance,
and the animal perhaps affords the only in-

stance of a truly blind or eyeless quadruped.
In the mole, the eyes, however small and
deeply seated, are yet perfect in their kind,
and though not calculated for acute vision,

still enable the animal to avoid (he danger of
exposure; but in the quadruped now under
consideration, there are 'merely a pair of sub-
cutaneous rudiments ot eyes, smaller than
poppy-seeds, and covered 'with a real skin.

It is probable, however, that even these mi-
nute organs are sufficient to give an obscure
perception of light, and to enable the animal
to consult its safety by generally continuing
beneath the surface. The external ears are
also wanting, and the foramina leading to the
internal organs are very small, entirely hid
by the fur, and situated at a great distance
backward. There is scarce any distinction
between the head and neck, and the whole
form of the animal, like that of the mole, is

calculated for a subterraneous life; the body
being cylindric, the limbs very, short, and the
feet and claws, though small and weak in

comparison with those of moles, yet calcu-
lated for digging or burrowing in the ground.
The colour of the animal is a greyish brown

;

the fur, which is very thick, soft, and downy,
being dusky toward the roots, and greyish to-
ward the tips; the head is lighter and the
abdomen darker than the other parts; the
lower lip is also whitish, and sometimes a
white mark extends along the forehead ; the
front-teeth are very large, and are naturally
bare or exserted ; the lower pair being much
longer than the upper. This singular species
is a native of the southern parts of Russia,
where it burrows to a great extent beneath
the surface, forming several lateral passages,
by which it may pass in quest of roots, &c.
It is said to feed in particular on the roots of

the chaerophyllum bulbosum. In the morn-
ing hours it sometimes quits its hold to bask
in the sunshine, and if disturbed, instantly

takes refuge beneath the surface; burrowing
with great agility, and frequently in a per-

pendicular direction. Its bite is very severe
when attacked. It lias no voice, but emits a

kind of -snorting sound, and gnashes its large

teeth in a menacing manner, raising its head
at the same time. The female is said to pro-

duce from two to four young.

15. Mus Capeusis, Cape rat. Tn its ge-

neral shape, this animal is not unlike the

great sand rat first described, and is equally

Common about the Cape of Good Hope
;
but

it is far inferior in size, measuring about seven

inches to the tail, which is very short, nearly

white, and flattish. The general colour ol

this species is a dusky rufous ash-brown,

paler or more inclining to whitish beneath;

the end or tip of the nose is naked and
black, the remainder white, and on each side

are several strong white bristles ; the chin,

lower sides of the cheeks, and spaces round
the eyes, are also white, and on the hind part

of the head is an oval white spot ;
the teeth

are naturally exserted or naked, and are si-

milar in form to those of the great sand rat.

In its manners and wav of life, the animal is

also similar to that species ; and is very de-

structive to gardens, flinging up hillocks,

and eating various kinds of roots.

MUSA, the plantain tree, a genus of the

monoecia order, in the polyandria class of

plants, and in the natural method ranking

under the 8th order, scitaminete. The ca-

lyx of the male hermaphrodite is a spatha or

sheath; the corolla is dipetalous
;

the one
petal erect and quinquedentate ; the other

nectariferous, concave, and shorter: there

are six species, five of which are perfect; one
style; the germen inferior and abortive. The
female hermaphrodite has the calyx, corolla,

filaments, and pistil, of the male hermaphro-
dite, with only one filament perfect ; the

berry is oblong, and three-angled below.

There are three species:

1. Musa paradisiaca, is cultivated in all

the islands of the West Indies, where the fruit

serves the Indians for bread; and some of
the white people also prefer it to most other
things, especially to the yams and cassada
bread. The plant rises with a soft stalk 15

or 20 feet high
; the lower part of the stalk

is often as large as a man’s thigh, diminishing
gradually to the top, where the leaves come
out on every side : these are often eight feet

long, and from two to three broad, with a

strong lleshy mid-rib, and a great number of

transverse veins running from the mid-rib to

the borders. The leaves are thin and tender,
so that where they are exposed to the open
air, they are generally torn bv the wind

; for

as they are large, the w ind has great power
against them: these leaves come out from
the centre of the stalk, and are rolled up at

their first appearance; but when they are ad-
vanced above the stalk, they expand and turn
backward. As these leaves come up rolled
in this manner, their advance upward is so
quick, that their growth may almost be dis-

covered by the naked eye: and if a fine line
is drawn across level w ith the top of the leaf,

in an hour the leaf will be near an inch above
it. When the plant is grown to its full

height, the spikes of flowers appear in the
centre, which is often near four foet long.
1 he flowers come out in bunches, those in

the lower part of the spike being the largest

;

the others diminish in their size upward,
kach of these bunches is covered with a
sheath of a fine purple colour, w hich drops
oil when the flowers open. The upper part
ot the spike is made up of male flowers,
w hich are not succeeded by fruit, but fall off
with their covers. The fruit or plantain is

about a foot long, and an inch apd a half or
two inches diameter : it is at first green, but
when ripe pale-yellow . The skin is tough

;

and within is a soft pulp of a luscious sweet
flavour, The spikes of the fruit are often.so
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large as to weigh upwards of 40lb. The
truit of this sort is generally cut before it is
ripe. The green skin is pulled off, and the
IiUcirt is roasted in a clear lire for a. few mi- I

nules, and frequently turned: it is then
scraped, and served up as bread. Boiled
plantains are not so palatable.

I Ids tree is cultivated on a very extensive
scale in Jamaica, without the fruit of which.
Dr. \\ right says, the island would scarce be '•

habitable, as no species of provision could I

supply their place. Even flour or bread it-

self would be less agreeable, and less able to 1

support the laborious negro, so as to enable
him to do his business, or to keep in health,

j

Plantains also fatten horses, cattle, swine,
dogs, fowls, and other domestic animals.
The leavt-S, being smooth and soft, are em-
ployed as dressings after blisters. The water
from the soft trunk is astringent, and em- i

ployed by some to check diarrhoeas. Every
otiiei part of lire tree is useful in different
parts of rural economy. llie leaves are
used for napkins and table-cloths, and are
food tor hogs.

2. Musa sapientum, the banana tree. This -

species differs from the preceding in having its
stalks marked with dark-purple stripes and
spots. The fruit is shorter, straighter, and
rounder

; the pulp is softer, and of a more lus-
cious taste. It is never eaten green

; but w hen
ripe it is very agreeable, either eaten raw or
tried in slices as fritters

; and is relished bv all
ranks ofpeople in the West Indies. Both these
plants were carried to the West Indies from
the Canary Islands, whither, it is believed,
they bad been brought from Guinea, where
they grow naturally. They are also culti-
vated in Egypt, and in most other hot coun-
tries, where they grow to perfection in about
ten months from their first planting to the
ripening of their fruit. When their stalks are
cut down, several suckers come up from the
roots, which in six or eight months produce
fruit; so that by cutting down the stalks at
different times, there is a constant succession
ot fruit all the year. In Europe some of
these plants are’ raised by gentlemen who
have hot-houses capacious enough for their
reception, in many of which they have ripen-
ed their fruit very well

; but as they grovr
very tall, and their leaves are large, they re-
quire more room in the stove than most
people are willing to allow them. They are
propagated by suckers, which come from the
roots of those plants that have fruited; and
many times the younger plants, when stinted
in growth, also put out suckers. The fruit
of this tree is four or fire inches long, of the
size and and shape of a middling cucumber,
and of a high, grateful flavour: the leaves
are two yards long, and a foot broad in the
middle; thev join to the top of the body of
the tree, and often contain in their cavities a
great quantity ot water which runs out upon
a small incision being made- into the tree, at
the junction ot the leaves. Bananas grow
in great bunches, that weigh 12 lb. and up-
wards. 'I he body of the tree is so porous
as not to merit the name of wood

; the tree is
only perennial by its roots, and dies down to
the ground every autumn. When the na-
tives of the West Indies (says Labat) under-
take a voyage, they make provision of a
paste ot banana, which, in case of need,
serves them for nourishment and drink : for

C
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tills purpose they take ripe bananas, and

having squeezed them through a line sieve,

form the solid fruit into small loaves, which

are dried in the sun or in hot ashes, after

being previously wrapped up in the leaves ot

Indian flowering-reed.

3. Musa troglodytarum, has a scarlet

-spathe and scarlet berry, but not eatable.

MUSCA, jiy, a genus of insects of the

order diptera. The generic character is

:

mouth formed into a lieshy proboscis, with

two lateral lips; palpi, none.

The vast extent of the genus musca makes

it necessary to divide the whole into different

assortmen.s, in order to the more ready in-

vestigation of the species. These divisions

are instituted from the form of the antennae,

which are either simple (without any lateral

hair or plume), or armed (that is, furnished

with a lateral hair or plume). These divi-

sions are farther separated into others, ac-

cording to the more or less downy or hairy

appearance of the insects.

The first section of this genus comprehends

such flies as have simple antennae.

The larvae, in the different tribes of flies,

differ fair more in habit than the complete in-

sects, some being terrestrial, and others aqua-

tic. Those of the more common kinds are

emphatically distinguished by the title of

maggots, and spring from eggs deposited on

various putrid substances. Several of the

aquatic kinds are of singularly curious forma-

tion, and exhibit wonderful examples of the

provision ordained by nature for the preser-

vation of even the meanest anal most seem-

ingly coi teroptible ot animals. Several are

inhabitants of plants, feeding during this state

on other iving insects.

The general form of the chrysalis or pupa

is that o’ an oval, differently modified, ac-

cording to the species, and formed by the ex-

ternal skin of the larva, which hardens round

the chrysalis. Some species, however, cast

theii' skin before their change into the pupa

state.

In this division one of the most remarkable

species is the musca chameleon, which is a

large ,black fly, with a broad flatfish abdo-

men, having the sides of each segment yel-

low, Coming so many abrupt semibaods

across tint part. It proceeds irom an aqua-

tic larva, of very considerable size, measuring

two inches and a halt in length, of a some-

what fllafened shape, and of a brown colour,

with & rarrow or slender front, the body

widening by degrees towards the middle, and

from theice gradually tapering to the extre-

mity o>r ail, which is terminated by a circle

of radiiatng or diverging hairs, 'i bis larva

is corn nun in stagnant waters during the sum-

mer nioitlrs, and passes into its chrysalis state

without casting its skin, which dries over it,

so as tro ^reserve the former appearance ot

the an inul in a more contracted state.

In this division also stands the musca ver-

mileo* a middle-sized fly, of a somewhat

lengthen'd form, with a distant resemblance

toatipua. It is of a dull yellow colour,

with tiraisparent wings ;
the thorax marked

above b T two black lines, and the abdomen

by a triple series of black spots. The larva

of tins sjecies measures above three quarters

of an iinci in length, and is of a pale yellovv-

ish-grieyvalour, slender or sharpened in front,

and proving gradually broader towards the
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tail. It is found in the southern parts of Eu-
rope, and is not uncommon in some districts

of France, and is remarkable for practising a

method exactly similar to that of the heme-
robius formicaleo in order to obtain its prey ;

excavating a circular pit or cavity in the dry

sand, concealing itself beneath the centre,

and thus waiting the arrival of any small in-

sect which may happen to fall into it, and
after absorbing its juices, throwing out the

exhausted remains to a considerable distance

from the verge of the cavity. This larva

seems to have been first observed and de-

scribed by Rehumur, in the Memoirs of the

French Academy for the year 1752. It as-

sumes the state of a chrysalis by casting its

skin, which rolls to the hinder part of the

body: the chrysalis is of a dull reddish co-

lour, and is rounded or clubbed at the upper
part, suddenly tapering from thence to the

extremity, and after lying nine or ten .days,

gives birth to the included insect.

Of the downy or slightly haired flies with

bristled antennae, one of the most remark-

able is the musca fenax, which is about the

size of a drone, and of a brown colour, with

transparent wings, and the first segment of

the abdomen yellowish on each side. It pro-

ceeds from a larva of a very singular appear-

ance, being a long-tailed brown maggot, of

rather slow motion, measuring about three

quarters of an inch in length, exclusive of the

tail, which is extensile, and consists of a

double tube, the exterior annulated into nu-

merous segments, and the interior slender,

and terminated by a circle of hairs, surround-

ing a spiraculum or air-hole. This maggot
is seen in muddy stagnant waters, drains, and
other places of the dirtiest description ; and
notwithstanding its unpleasing appearance,

exhibits, when accurately examined, many
particulars well worthy of admiration. T he

feet in particular, which are seven in number
on each side, are wonderfully calculated for

enabling the animal to ascend walls or other

perpendicular places, in order to seek some
proper situation in which it may undergo its

change into chrysalis, being very broad, and

beset on their under surface with numerous-

small hooked claws, giving it the power of

clinging with security during its ascent.

Of this larva a particularity is stated on

the authority of Linnaeus, which, it true, may
indeed well be numbered among the Mira-

cula Insectorum (the title ot the paper in the

Amoenitates Academics, in which it is an-

nounced), viz. that being a frequent inhabi-

tant of the turbid pulp used in the operation

of paper-making, it is often exposed to the

action of the wooden mallets used in the pro-

cess, as well as squeezed in the strongest

presses, and yet survives uninjured these

seemingly destructive operations ! !

!

The above larva commonly changes to a

chrysalis about the end ot August, the skin

contracting and drying round the body, and

the tail continuing in a shrivelled state. After

thus remaining about the space of a fortnight,

it gives birth to the complete insect, which

has so much the general appearance of a

drone, that it is very frequently mistaken tor

such. It is extremely common during the

month of September.

Musca peudula, which belongs also to this

division of the genus, is a moderately large

and very beautiful insect. Its colour is

black, with four bright yellow stripes down
flh

the thorax, and three broad interrupted bars

across the abdomen
;

or, in other words, this

fly might be described as of a blight yeitow

colour, with the thorax marked by tour lon-

gitudinal black lines, and the abdomen by
three transverse ones, connected by a black

stripe down the middle. Its larva, which is

an inhabitant of stagnant waters, is ot a still

more remarkable appearance than that ot the

immediately preceding species, which it re-

sembles in size, but is of a paler colour, and

furnished with a tail of greater length, com-

posed of a double tube, the interio: ot which

is very slender, extensile at the pleasure of

the animal to a vast length, and terminated

by a very small spiracle. The length of this

tube is therefore varied according to the

greater or smaller depth at which the insect

chooses to continue, the tip reaching to the

surface, in order to supply the requisite quan-

tity of air. Sometimes great numbers ot

these maggots are found coiled or twisted to-

gether by tiieir tails in such a manner that it

is by no means easy to separate any one irom

the rest. The chrysalis resembles that oi the

musca tenax, the remains ot the tail being

visible in a dried and contracted state. 1 he

complete insect is frequently seen on bowers

during the autumnal season.

Among the hairy or bristly flies with

plumed antennas stands the well-known spe-

cies called musca camaria, or the common
large blow-fly. This, as every one knows,

deposits its eggs on animal flesh, either tresh

or putrid. The larvae or maggots hatch in

about the space of a few hours, and when full-

grown, which happens in eight or ten days,

are of a white or yellowish-white colour with

a slight tinge of pale-red, and ot a lengthened

shape, with a sharpened front, in which the

mouth is situated, and from whence the body
gradually enlarges in size to the last or ter-

minal segment, which is of a very broad

and flattened form, surrounded by several

slightly prominent tips, and furnished with a

pair of dusky specks resembling eyes; so

that an inaccurate spectator might easily

mistake this part for the head, and the proper

head for the tail. When the animal changes

to a chrysalis, the skin dries round it, and the

whole assumes a completely oval form, and a

reddish colour, scon changing into a reddish-

brown. In ten days more the fly itself

emerges, which is too well known to require

particular description.

Musca vivipara greatly resembles the pre-

ceding, and is found in similiar situations, but

is viviparous, disclosing sn\all ready-formed

larva: instead of eggs, which in this species

are hatched internally. This particularity is

not confined to the present species, but has

been observed in some others of this genus.

To this as well as the preceding has been
applied the observation, Tres muscce consu-r

mu fit cadaver equi ccque citb ac leo; the

number of larvae proceeding from the flies,

and the quick evolution of the successive

broods, destroying the same quantity of flesh

in a given time as the predacious quadruped,

who devours a great quantity at certain in-

tervals only, while the process of destruction

continues with unremitted perseverance on
the part of one or other of the respective

races of flies.

Of the hair-flies with bristled antemre, the

musca grossa, the largest of European flies,)

affords a good example.
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Musca flava, is one of the smallest but
most elegant of the European flies; it is of
a yellow colour, with bright gold-green
eyes.

MUSCI, Mosses, one of the seven fami-
lies or classes into which all vegetables arc
divided by Linnaeus in the Phiiosoplna 13o-

tanica, is the 2d order in the cryptogamia
class, according to the sexual system.
The more perfect kinds of mosses are

found in the shape of small but regular plants,

divided into several branches, and clothed
with leaves . these are of various forms and
structures

; some being broad and thin, others
slender as hairs

; some pellucid, others
opaque

; some smooth, others hairy. From
the ake of these leaves in some kinds, and
from tire summit of the stalks in others,
there arise heads or capsules of various ligure
and structure, but all unicapsular

; some of
these are naked, and others covered with a
calypira-or hood; some stand on long pe-
dicles, and others are placed close to the
stalks. These heads are usually called cap-
sular, which contain their seeds or farina;
and their pedicles setce, in the mnia, hypna,
brya, and polytricha, &c. These capsules
in some are covered with a calyptra or hood;
in others they are naked. Of the first kind
are the splachnum, polytrichum, innium,
bryum, hypnum, tbntinaiis, and buxbaumia;
and ot the latter sort, the lycopodium, po-
rella, sphagnum, and phascuni.

Some of the mosses, it is evident, approach '

to the nature of the plants which have their
male and female parts in the same flower,
and others to those which have them in dif-

ferent ones. After all, this tribe of plants,
as well as the mushrooms, ferns, and sea-

j

weeds, is still imperfectly’ known. The cha-
j

racteristics of these plants, however, accord-
;

ing to tire sexual system, are, 1. Tops with- I

out filaments or threads. 2. The male flow-
'

er, constituted by the presence of the an-
j

therse or tops, placed apart from the female,
|

either on the same or distinct roots. 3. The !

female roots, flowers deprived of the pistiL)
lum or pointal. 4. The seeds devoid of both
lobes (cotyledones) and proper coverings, i

so that they exhibit the naked embryo. I

This order is subdivided into 13 genera,
j

from the presence or absence of the calyx,
'

which in these plants is a veii or cover like

a monk’s eosil, that is placed over the male
organs or tops ot the stamina, and is deno-
minated caivptra, from the sexes of the

plants, which bear male and female flowers,

sometime:; on the same, sometimes on dis-
j

tinct roots; and from the maimer of growth :

of the female flowers, which are sometimes
produced singly, sometimes in bunches or

1

cones.

The manner of seeding of mosses in gene-
\

ral, may be more clearly understood from the
|

desorption of that genus of them which has
;

been traced through all its tages, and to >

which’ most of the others, though every ge- !

nus has its distinct fructification in some re-

spects, yet bear a very general analogy.

The genus already observed, is that called

by Dr. Diilenius, the hypnum. The species

of this are very numerous and common
;

but that particular one which was the . inject

of these observations, is the short-branched

silky kinds, common on old walls; and call-

ed bv tiiat author in Ids History, hypnum vul-
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gare, sericum, recurvum, capsulis crectis

euspidatis.

The head of this moss appears to the

naked eye a small, smooth, brownish-yellow,

oblong body, of about a ninth of an inch

long
; this is covered at its upper end with a

membranaceous calyptra or hood, in shape re-

sembling an extinguisher, or a funnel in-

verted. When this calyptra is taken off, and
the head viewed with a microscope, the sur-

face of it is seen to be ridged with longitu-

dinal striae. The basis of the head is of a
deep orange-colour, and more opaque than

the rest ; and the top is bounded by an

orange-coloured ring, swelling out something
beyond the surface of the contiguous parts of

the head. Good glasses show that in this

head there are not wanting the parts essen-

tial to the fructification of what are usually

called the more perfect plants. This ring is

truly a monophyilous undulated calyx, with-

in which arise sixteen pyramidal fimbriated

stamina; these are of a pale-greenish co-

lour, and are loaded with a whitish oval fa-

rina. The stamina all bend toward each
other from their bases, and almost meet in a

point at the tops. This is their appearance
when the head is nearly ripe

;
and immedi-

ately under the arch formed by these stami-

na, is a cylindric hollow pistillum, through
which the farina makes its way, and is dis-

persed among the seeds in the head. The
fruit is a large capsule, filling every part

of the membrane which shows itself on
j

the outside ot the head, and in most
j

places is contiguous to it ;
this capsule is

till eel with perfec t and very beautiful seeds
;

they are round, transparent when unripe,

but afterwards opaque, and of a very beauti-
(

ful green, which colour they retain even
when dried.

When this head is first produced from the I

plant, the stamina are very slender, and stand
j

erect; the head is scarcely any thicker than :

the stalk, and the calyptra. covers i all over, !

to shield the tender substance of the Lrina
from externa! injuries. As 'he farina af-

terwards swells in the <; rnit i the seeds in

the head increase also i br and by their

increase the head is 101 •. ided in thick-

ness
; and the stamina are by this means se

parated tart her and bother from each ether i

at their bases, but bend inwards toward their i

points, so as to form a kind ot arched co-
vering over the stigma of the pistillum, !

which is single
,
and hence the farina falls as

j

it ripens into the head, and impregnates tire ;

seeds.

The 1
1

principal genera are as follow : ;

lycopodium, polytrichum, bryum, selagines, I

usneae, mnium, byssi, sphagnum, hypna,
J

confervse, and fontinales. These are found
|

growing on the barks of trees as well as on
the ground.
Many of the mosses grow on rocks and

barren places, and, rotting awav, afford the
flrst principles of vegetation to other plants,

which could never else have taken root there.

Others grow in bogs and marshes, and by
continual increase and decay till 'up and con-
vert them either into fertile pastures, or into

peat-bogs, the source of inexhaustible fuel

to the polar regions. They are applicable

also to many domestic purposes: the lyco-

podiums are some ol them used in dyeing
ot yarn, and in medicine ; the sphagnum
and polytrichum furnish convenient beds for

the Laplanders ; and the hypnums are used
in tiling of houses, stopping crevices in walls,

packing up of brittle wares and the roots of
]

plants for distant conveyance, &c.
MUSCICAPA, or Fly-catcher, a genus

|

of birds belonging to the order of passeres..

The bill is flatted at the base, almost trian-

gular, notched at the upper mandible, and
beset with bristles ; the toes (generally) di-

vided as far as their origin. There are 97
species; the most remarkable are:

1. Tiie grisola, or spotted fly-catcher,

about five inches and three quarters long.

The head is large, of a brownish hue, spotted
obscurely with black: the back is of a mouse-
colour; the wings and tail are dusky; the breast
and belly white. It is a bird of passage

; ap-
j

.pears here in the spring, breeds with us, and
]

departs in September. It builds its nest
against any part of a tree that will support
it; often in the hollow caused by the decay,
of some large limb, hole in a wall, &c. also
on old posts and beams of barns; and is

j

found to return to the same place season after
season, it lays four or live pale eggs mark- I

ed with reddish. It teeds on insects, and
collects them on the wing.

2. The flabellifera, or fan-tailed fly-catch-,
j

er, is in length six inches and a half: the J

head is black, which colour descends on the
back part lower than the nape, whence it

passes forward in a narrow collar to the
throat

;
the chin, throat, and sides of the

neck, except where this collar passes, are
white, and over the eye is a white streak
like an eye-brow

; the tail is longer than the i

body, the two mid le leathers black, the
others white

; the legs are dusky This
]

species inhabits the southern isle’ of New
Zealand; where rt is seen constantly hunting
after insects, and flies always with its tail in
shape ot a fan. It is easily tamed

; and will j

then sit on any person’s shoulder, and pick
off the flies. See Plate Nat. Hist. fig. 281.

3. The caribonensis, or cat-bird, is some-
what bigger than a lark : length eight inches: J

bill black ; the upper parts of the body and
wings are of a deep brown

; the under ash-
j

coloured; ihe crown oi the head is black; !

the tail is blackish
;
and the legs are brown,,

j

This species is found in Virginia in the sum-
mer-season . where it frequents shrubs rather
than tali trees, and feeds on insects; its cry
resembles that of a cat, whence the English
name givei it by Catesby.

1 i :ie rubicollus, - purple-throated fly-

catcher, is about the size of a blackbird;
the whole plumage is black, except hie chin,
throat, and tore part ot the neck, on which
is a large bed of beautiful crimson, inclining
to purple

; the legs are black These birds
inhabit Cayenne and other parts of South
America; where they are found, in flocks,
and precede in genera i the toucans in their
movements. They fe d on fruits and in-

sects, and are lively birds, always in action.
They for tiie most part frequent the woods,

j
like the toucans

; and where the first are
found, the others are seldom far ort. See

j

Plate Nat. Ilist. fig. 283.

M U SCL E. See Anatomy.
Muscles, Insertion andforce of the. The I

all-ivise Author ot nature has furnished ani- 1

mals with limbs, moveable about the joints
by means of muscular cords, inserted near
the joint or centre ot motion

; the great
wisdom of which will appear, from supposing
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the insertion to be at E (Plate Miscel, fig.

; 163,) near the wrist B, the muscle D E being

& either loose and separate from the bone

;
D, A, B, or bound down to it by some liga-

ment or fascia R ;
in either of which cases

the bone A B cannot be turned up quite to

the situation A II, unless the muscle D E is

I contracted or shortened to D M, which
I would not only be troublesome but even im-

1 possible. It would be troublesome, because

i the breadth and thickness of the arm would

j
be vastly increased, so as to become as big

|
as the belly of an animal. On the other

hand, the structure of a muscle being such

|
that it cannot be contracted but a little, sel-

|
doni above two or three fmgers’-breadth ;

|
such an insertion as that at E, which requires

I a contraction of about a foot and a half,

|
would be altogether impossible. Therefore,

|

in fact, we find the muscles inserted near the
I centre of motion, as at I, lig, 169.

In order to calculate the force of any

|
muscle, we are to consider the bones as le-

‘j
vers; and then the power or force of the

muscle will, be always to the resistance or

1 weight it is capable of raising, as the greater

distance of the weight from the centre of

motion is to the lesser distance of the power,

lienee, it being found by experiments, that

a robust young man is able to suspend a

weight R, equal to twenty-eight pounds, when
the arm is extended in a supine and hori-

zontal situation, we have this proportion,

£ viz. the force of the muscle I D is to the

|
weight R, — 28 ft, as the distance D C is

I to the distance I C. But it is found, that

! D C, the length of the cubit and hand, is

i more than twenty times greater than I C,
the distance of the muscle from the centre

of motion. Therefore the force of the muscle
I D, must be more than twenty times great-

er than the weight R, or more than 28 x 20

= 560 ft.
Again, to find the force which the biceps

and brachiaeus muscles exert, when the hu-

merus D A, (fig. 170.) is perpendicular to

the horizon, we are first to consider what

|

weight a man is capable of sustaining in this

posture, viz. R = 35 pounds, and next the

quantity of the distances C B, C I, which in

this case are as 16 to 1. Therefore the force

of these muscles is to the weight R = 35
pounds, as the distance C15 = 16 is to the

' distance I C = 1 ; or the force is equal to

; 560, as before.

But what appears most wonderful is, the

force of the muscles that move the lower

jaw ; which, when taken altogether, do not

j

in a man exceed the weight of 1 pound, 'and

yet exert a forte equal to 534 pounds, and
in mastiff-dogs, wolves, bears, lions, &c.
their force is vastly superior, so as to break

large bones, as they practise daily in their

feeding.

The motions of the far greater part of the

muscles are voluntary, or dependant on our
will; those of a few others, involuntary. The

|

former are called animal, the other natural

; motions. Finally, the motions of some of

the muscles are of a mixed kind, partly ani-

mal and partly natural. Those muscles
E. which perform the voluntary motions, re-

j

ceivfe nerves from the brain or spinal mar-
row : those which perform their motions in-

voluntarily, have their nerves from the cere-

bellum ; and those whose motion is partly

voluntary, and partly involuntary, have

. > >

theirs in part from the brain, and in part

trom the cerebellum. And as a muscle can
no longer act when its nerve is either cut

asunder or tied up, so the same absolute de-

pendance it has on its artery : for from the

experiments of Steno and others on living

animals, it appears that in cutting or tying

up the artery, the muscle in the same man-
ner loses its whole power of action, as if

the nerve had been cut or tied up.

MUSCOVY GLASS. See Mica.

MUSHROOM. See Agaricus.
MUSIC, a science which teaches the pro-

perties, dependances, and relations of melo-
dious sounds

;
or flie art of producing har-

mony and melody by the due combination
and arrangement of those sounds. This
science, when employed in searching the prin-

ciples of this combination and succession, and
the causes of the pleasure we receive from
them, becomes very profound, and demands
much patience, sagacity, and depth of think-
ing. it is generally supposed that the word
music is derived from Musa, because it is

previously believed that the invention of this

art is to be attributed to the muses : but Dio-
dorus derives it from an Egyptian name, in-

timating that music was first established as a

science in Egypt after the Deluge, and that

the first idea of musical sound was received
from that produced by the reeds growing on
the banks of the Nile, by the wind blowing
into them. Others again imagine, that the
first ideas of music were received from the

warbling of birds. However this may really

have been, it appears at least equally ration-

al, to attribute its origin to mankind; since

musical intonation, in the infancy of lan-

guage, must often have been the natural re-

sult of passionate feeling, and since also we
find that wherever there is speech there is

song.

The antient writers on this science differ

greatly as to its object and extent. In ge-

neral, they give to it a much wider latitude

than that which it obtains with us. Under
the name of music they comprehended not

only the melodious union of voices and in-

struments, but also the dance, gesture,

poetry, and even all the other sciences.

Hermes defines music to be the general

knowledge of order; which was also the doc-

trine of Plato, who taught that every thing

in the universe was music.

Music, however, properly so called, only

concerns the due order and proportion of

sounds ; and is divided into two parts, the

theoretical and the practical. Theoretical

music comprehends the knowledge of har-

mony and modulation ; and the laws of that

successive arrangement of sound by which
air, or melody, is produced. Practical music
is the art of bringing this knowledge and
those laws into operation, by actually dis-

posing of the sounds, both in combination
and succession, so as to produce the desired

effect ; and this is the art of composition :

but practical music may, in fact, be said to

extend still further, and to include not only
the production of melodious and harmonious
composition, but also its performance

; and
to such a facility in execution, and nicety of

expression, has this department of practical

music arrived at the present day, that its

professors, generally speaking, hold a truly

respectable rank in the various list of modern
LIh2
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artists; and are highly, as well as most de-

servedly, esteemed by all lovers and patrons

ot musical taste and ingenuity.

MUSSJENDA, a genus of the peutandria

monogynia class and order. The cor. is

funnel-form; stigma 2, thickish ;
berry ob-

long, inferior ; seeds disposed in 4 rows.

There are three species, shrubs of China.

MUSK. This substance is secreted into a

kind, situated in the umbilical region of the

quadruped called moschus moschifer (which

see). Its colour is brownish red ;
its feel

unctuous; its taste bitter ; and its smell aro-

matic and intensely strong. It is partially

soluble in water, which acquires its smell;

and in alcohol, but that liquid does not re-

tain the odour of musk. Nitric and sulphuric

acids dissolve it, but destroy the odour. Fix-

ed alkalies develope the odour of ammonia.
Oils do not act on it. At a red heat it has

the same fetid smell as urine. Its compo-
nent parts have not been ascertained.

MUSKET, a fire-arm borne on the shoul-

der, and used in war. The length ot a mus-
ket is fixed at three feet eight inches from
the muzzle to the pan, and it carries a bail

of 29 to 2 pounds.
In fortification, the length of the line of

defence is limited by the ordinary distance

of a musket-shot, which is about 120 fa-

thoms
; and the length of almost all military

architecture is regulated by this rule. See
Gunnery, Gun-smithery, and Rifle.
MUSKETOON, a kind of short thick

musket, whose bore is the thirty-eighth part
of its length : it carries rive ounces of iron,

or seven and a half of lead, with an equal
quantity of powder. This is the shortest sort

of blunderbuss.

MUSLIN, a fine thin sort of cotton cloth,

which bears a downy nap on its surface.

There are several sorts of muslins brought
from the East Indies, and more particularly
from Bengal.

MUSTELA, the otter, a genus of qua-
drupeds of the order ferae the generic charac-
ter is, foreteeth upper six, erect, acuter,
distinct

; lower six, obtuser, crowded, placed
within ; tongue smooth.
M. Ultra, common otter. The common otter

is found in almost every part of Europe, as
well as in the colder regions of Asia ; inha-
biting the banks of rivers, and feeding prin-

cically on fish. It occurs also in the northern
parts of America, and particularly in Canada,
where it appears to arrive at a larger size

than in Europe. In the river Euphrates, on
the contrary, it is found to ire no larger than
a common cat; hut it is probable, t.iat ibis

is in reality a different species, viz. the M.
lutreoia, or smaller otter, hereafter to be
described. The length of the otter is nearly
two feet from nose to tail

,
and of tiie tail

about sixteen inches. Its colour is a deep
brown, with a small light-coloured patch on
eacli side the nose, and another under the
chin. “ The otter, (says Mr. Pennant)
shews great sagacity in forming its habitation r

it burrows under ground on the banks of
some river or lake, and always makes the
entrance of its hole under water, working
upwards to tiie surface of the earth; and, be-
fore it reaches the top, makes several holts

or lodges, that in case of high floods it may-
have a retreat, for no animal affects king
drier; and then makes a minute orifice for

tiie admission ot air. It is farther observed.

I

*
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that this animal, the more effectually to con-

ceal its retreat, contrives to make even this

little air-hole in the midst of some thick

bush.” Though the principal food of the

otter consists of fish, yet it is said that in

hard weather, when this its natural prey

fails, it will attack the smaller quadrupeds,

as well as poultry, & c. The otter is natu-

rally a very fierce animal ;
and when hunted

with dogs, as is sometimes the practice, will

inflict very severe wounds on its antagonists.

The female produces four or five young at

a birth
;

this commonly happens early in the

spring, l ire young otters, if taken at a very

early age, may be successfully tamed, and
taught by degrees to hunt for fish, and bring

them to their master.

When the otter, in its natural or unedu-

cated state, has caught a fish, it immediately

draws it ashore, and devours the head and
upper parts, leaving the remainder; and
when in a state of captivity, will eat no fish

but what is perfectly fresh, but will prefer

bread, milk, &c.
£?. M. lutreola.the smaller otter, very much

resembles the common otter, but is smaller ;

the body is of a dusky colour, but with a

considerable cast of tawny. In size it falls

short of the common otter, measuring about

a foot in length. In North America this

species is known by the name of minx ; and
is said sometimes to leave the water, and
prey on poultry, &c. in the manner of a

polecat, biting off the heads and sucking the

blood. It is said also to have a fetid smell.

In Europe the smaller otter is chiefly found

in Poland and Lithuania, living on fish, frogs,

&c. Its fur is very valuable, and next in

beauty to that of the sable.

3. M. lutris, the sea otter, is the largest of

the otters, measuring about 3 feet from the

nose to the tail, and the tail thirteen inches.

The colour of this species is a deep, glossy,

brownish black, the fur being extremely

soft and very tine ;
on the forehead is gene-

rally a cast of greyish or silver-colour. Ac-
cording to Mr. Pennant, it is one of the most

local animals we are acquainted with, being

entirely confined between lat. 44. and 60.

north ; and between east long, from London,

126. to 150. ;
inhabiting, in great abundance.

Bering’s islands, Kamtschatka, the Aleutian

and Fox islands, between Asia and America.

They land also in the Kurile islands, but are

never seen in the channel between the north-

east of Siberia and America. It is suppos-

ed that they bring but one at a time. They
are most extremely harmless animals, and

are singularly affectionate to their young.

They bring forth on land, and often carry

the young one between their teeth
;
fondle

them ; and frequently fling them up, and

catch them again in their paws ; and before

they can swim, the parents take them in

their fore feet, and swim about on their backs.

The young continues with its parent till it

takes a mate.

This animal is killed for its skin, which is

one of- the most valuable of furs, being sold

at the rate of from 14 to 25 pounds sterling

each. They are said to be chiefly sold to

the Chinese.

The sea otter is sometimes taken with

nets, but is more frequently destroyed with

clubs and spears.

4. M. fero, ferret, lias eyes red and fiery.

It inhabits Africa. In Europe it i§ tamed to
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catch rabbits, rats, &c. It procreates twice

a year, and. brings forth from 6 to 8 at a

time. See Plate Nat. Hist. fig. 284. •

M. erminea, stoat: inhabits Europe, the

cold parts of Africa, Asia, and China ;
lives in

heaps of stones, banks of rivers, hollow trees,

and forests, especially of beech
:
preys on

squirrels, mice, and small birds. Body about

ten inches long; hair short, which in northern

climates becomes white, except the outer

half of the tail, which remains black. The
fur is very valuable. See Plate Nat. Hist,

fig. 286. There are 28 species of the mus-
tela.

MUTE. If any person being arraigned

on any indictment or appeal for felony, or

on any indictment for piracy, shall upon such

arraignment stand mute, or will not answer
directly to the felony or piracy, he shall lie

convicted of the offence, and the court shall

thereupon award judgment and execution,

in the same manner as if he had been con-

victed by verdict or confession
;
and by such

judgment shall have all the same conse-

quences as a conviction by verdict or confes-

sion. 12 G. III. c. 20.

And the law is the same with respect to au

arraignment for petit treason or larceny

;

for before this act, persons standing mute in

either of these cases, were to have the like

judgment as if they had confessed the in-

dictment. 2 Inst. 177.

MUTILLA, a genus of insects, of the

order hymenoptera ; the generic character

is, antennae filiform ; feelers four ;
the articu-

lations obconic, seated on the tip of the lip ;

jaw membranaceous at the tip, lip projecting

obconic; wings in most species obconic; body
pubescent, thorax retuse behind

; stingypun-
gent, concealed. The M. heivola inhabits

the Cape of Good Hope. See Plate Nat.
Hist. fig. 287. There are 38 species.

MUST. See Fermentation.
MUTISIA, a genus of the class and order

syngenesia polygamia superflua. The cal.

is cylindric, imbricate; cor. of the ray oval,

oblong; of the disk, trifid, down-feathered

;

recept.' naked. There is one species, a

climber of Peru.

MUTUAL PROMISE, is where one man
promises to pay money to another, and he, in

consideration thereof, promises to do a cer-

tain act, &c. &c. Such promises must be
binding, as well on one side as the other ; and
both made at the same time. 1 Salk. 21.

MUTUS ET SURDUS, a person dumb
and deaf, and being a tenant of a manor, the

lord shall have the wardship and custody of

him. But if a man be dumb and deaf, and
have understanding, lie may be grantor or

grantee of lands, &c. 1 Co. Inst.

A prisoner deaf and dumb from his birth,

may be arraigned for a capital offence, if

intelligence can be conveyed to him by signs

or symbols. Leach’s Cr. Law, 97. See Evi-
dence.
MUTULE. See Architecture.

MUTUUM, in the civil la%v, denotes a

loan simply so called
; or a contract intro-

duced by tiie law of nations, whereby a

thing consisting in weight, as bullion ; in

number, as money ;
or in measure, as corn,

timber, wine, & c. is given to another upon
condition that he shad return another tiling

of the same quantity, nature, and value, on

demand. This, therefore, is a contract with-

out reward
;
so that where use or interest

arises, there must be some particular article

in the contract whereon it is founded.

MUTINY, in a military sense, to rise

against authority. Any otiicer or soldier

who shall presume to use traiterous or dis-»

respectful words against the sacred person
of his majesty, or any of the royal family, is

guilty of mutiny.

Any officer or soldier who shall behave
himself with contempt or disrespect towards
the general or other commander in chief of

our forces, or shall speak words tending to

their hurt or dishonour, is guilty of mutiny.

Any officer or soldier who shall begiiq,

excite, cause, or join in, any mutiny or se-

dition in the troop, company, or regiment
to which he belongs, or in any other troop,

or company, in our service, or on any party,,

post, detachment, or guard, on any pretence
whatsoever, is guilty of mutiny.

Any officer or soldier, who, being present
at any mutiny or sedition, does not use his-

utmost endeavours to suppress the same, or

coming to the knowledge of any mutiny, or

intended mutiny, does not, without delay,

give information to his commanding officer,

is guilty of mutiny.

Any officer or soldier, who shall strike his

superior officer, or draw, or offer to draw,,

or shale lift up any weapon, or offer any vio-

lence against him, being in the execution of

his office, on any pretence whatsoever, or
shall disobey any lawful command of his su-

perior officer, is guilty of mutiny. See the
articles of war.

MYA, the gaper, in zoology ; a genus be-
longing to the order of vermes testacea, the
characters of which are these. It lias a bi-

valve shell gaping at one end ; the hinge,

for the most part, furnished with a thick,

strong, and broad tooth, not inserted into

the opposite valve. This animal is an ascidia.

The most remarkable species are,

1. The declivis, or sloping mya, which lias

a brittle half-transparent shell, with a hinge
slightly prominent near the opening, and
sloping downwards. It inhabits the rivers of

Europe. It is frequent about the Hebrides,
and the fish is eaten there by the gentry.

2. The mya pictorum, has an oval brittle

shell, with a single longitudinal tooth like a
lamina in one shell, and two in the other

;

the breadth is a little above two inches, the

length one. It inhabits rivers. The shells

are used to put water-colours in, whence the

name. Otters feed on this and the other

fresh-water shells.

3. The margaritifera, or pearl mya, has a

very thick, coarse, opaque shell
;
often much

decorticated
;

oblong, bending inward on
one side, or arcuated

;
biack on the outside ;

usual breadth from five to six inches, length

two and a quarter. It inhabits great rivers,

especially those which water the mountain-
ous parts of Great Britain. This shell is

noted for producing quantities of pearl.

There have been regular fisheries for the

sake of this precious article in several

of our rivers. Sixteen have been found
within one shell. They are .the disease of

the fish, analogous to the stone in the human
bodyr

. On being squeezed they will eject

the pearl, and often cast it spontaneously in

the sand of the stream. The river Conway
was noted for them in the days of Camden.
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Lmriaeus made a remarkable discovery

relating to the generation of pearls in this

iisli. It is a fkh that will bear removal re-

markably well ;
and it is said, that in some

places they form reservoirs for the purpose

of keeping it, and taking out the pearl,

which, in a certain period of time, will be

again renewed. From observations on the

growth of their shells, and the number of

their annular lamina; or scales, it is supposed

the fish will attain a very great age ; 50 or

60 years are imagined to be a moderate com-

putation. The discovery turned on a me-

thod which Linn as us found, of putting these

shell-fish into a state of producing pearls at

his pleasure ;
though the final effect did not

take place for several years : he says that in

live or six years after the operation, the pearl

vvoukHiave acquired the size of a vetch. We
are unacquainted with the means by which

he accomplished this extraordinary operation.

MYAGRUM, Gold of Pleasure, a genus

of the siliculosa order, in the tetradynamia

class of plants; and in the natural method

ranking under the 39th order, siliquosae.

The silicula is terminated by an oblong style

;

the cell generally monospermous. There

are ten species ; but the most remarkable is

the sativum, which grows naturally in corn-

fields in the south of France and Italy, and

also in some parts of Britain. It is an annual

plant; and is cultivated in Germany for the

sake of the expressed oil of the seeds, which

the inhabitants use for medicinal, culinary,

and economical purposes.
r

l he seeds are a

favourite food with geese. Horses, goats,

sheep, and cows, eat the plant.

MYCTERIA, the Jabiru, a genus of

birds belonging to the order ot grails. 1 he

bill is long, bending upwards, and acute;

the nostrils are small and linear ; there is

no tongue ;
and the feet have four toes.

There are two species; 1. The Americana,

©r American jabiru, is about the size of a

turkey. See Plate Nat. Hist. fig. 28S. The
bill is long, stout, and of a black colour ; the

whole plumage is white, except the head, and

about two-thirds of the neck, which are bare

of feathers and of a blackish colour; the

remainder is also bare, and of a fine red ; on

the hind-head are a few greyish feathers ; the

legs are strong, of a great length, and cover-

ed with black scales; wings and tail even at

the end. This bird is found «in all the sa-

vannas of Cayenne, Guiana, and other parts

of South America. It is migratory and gre-

garious. It makes its nest in great trees,

which grow on the borders; lays two eggs,
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MYGTNDA, a genus of the tetragynia’

order, in the tetrandria class of plants; and

in the natural method ranking with those of

which the order is doubtful. I he calyx is

quadripartite; the petals four; the fruit a

globose plum. There are three species,

shrubs of the West Indies.

MYOSOTIS, Scorpion-grass, a genus of

the monogynia order, in the pentandria class

of plants ; and in the natural method rank-

ing under the 4 1st order, asperifoliae. The
corolla is salver-shaped, quinquefid, and

emarginated ;
the throat shut up by small

arches. There are seven species, of which

the most remarkable is the scorpioides, or

mouse-ear. This is a weed of Britain, grow-

ing naturally in dry fields, and margins of

springs and rills. The blossoms vary from a

full blue to a very pale one, and sometimes

a yellow ; and appear in a long spirally

twisted spike. When it grows in the water,

and its take and smell are thereby rendered

less observable, sheep will sometimes eat it

;

but it is generally fatal to them. Cows,
horses, swine, and goats, refuse it.

MYOSURUS, a genus of the polyginia

spreading form, like that of a squirrel; the

eves are large and black; the ears thin,-

rounded, and very slightly haired. Some-

times the upper parts ot the body have a

slight dusk), and sometimes a ferruginous

tinge. Its general manners resemble those

of a squirrel, but it is not easily tamed. I he

young are produced about the middle of

summer, and are four or five in number.

2. Myoxus nitella, garden dormouse. 1 he

garden dormouse is a native of the temper-

ate and warmer regions of Europe and Asia,-

and is commonly found in gardens, feeding

on various kinds of fruit, particularly peaches

and aprico'.s. Jt makes its nest, like the

rest of this genus, in the hollows of trees,

and sometimes in those of walls, or even in

the ground about the roots of trees, &e. col-

lecting, for this purpose, diied leaves, grass,-

mosses, &c. Jn autumn it collects a quan-

tity of nuts, mast, &c. and deposits it in its

hole; and during the greatest part of the

winter remains in a state of torpidity, awak-

ing only at distant intervals. Its general

length is about four inches and a half, and
. . _ the tail rather less. It is of an ^legant

order, in the pentandria class of plants
,
and

j lu f0lls or ferruginous colour above, and yel-

m the natural method ranking under the

26th order, multisiliquae. The calyx is pen-

taphyllous, the leaves cohering at the base ;

there are five subulated nectaria resembling

petals
;
the seeds are numerous. There is

one species, a weed.
MYOXUS, dormouse, a genus of qua-

rupeds of the order gl ires : The generic cha-

racter is, front-teeth two, the upper cuneat-

ed, the lower compressed
;

grinders four in

each jaw ; vibrissa; long ; tail cylindric, vil-

lose, thicker towards the end; legs of equal

length,, fore-feet tetradactylous.

1. Myoxus glis, fat dormouse; this spe-

:

cies, the glis of Pliny and the old naturalists,
j

is a native of France and the South ot Eu- i

rope. It also occurs in Russia, Austria, &c.. i

residing on trees, and leaping from bough to
;

bough in the manner of a squirrel, though

with a less degree of agility. It feeds on l

nuts, acorns, fruit, &rc. and during great part !

of the winter remains torpid in its nest, which

is prepared in the hollows of trees, with
j

dried leaves, moss, &c. During its state of
j

torpidity, it is said to grow very fat, con-

trary to the nature of most of the hybernat-

I

mg or sleeping animals ;
which are observed,

on their first emerging from that state, to

be far leaner than before its commencement.
It is probable, however, that this animal

awakes at intervals, and indulges in the use

and brings up the young in the nest till they
'

of its collected stores of provision,

can descend to the ground. The colour of
|

It is but just to observe, that the count de

the young birds is grey ; the second year it
j

Buffon has very properly exposed the ab-

changes to rose-colour, and the third to pure
j

surdity of the ancient notion ; and has ob-

white. They are very wild and voracious,
j

served that the animal occasionally wakess

and their food is fish, which they devour in
;

and makes use of its stock of provision. 1 he

great quantities. i he flesh of the young
|

truth is, tuat it is at all times fat, and appear,

birds is said to be good eating, but that of
|

as much so in spring as in autumn. By the

the old is hard and oily. 2. The Asiutica,
j

ancient Romans it was numbered among the

or Indian jabiru, is of a large size. The bill
;

articles of luxury, and was fattened in pro-

is dusky, almost straight above, and gibbous per receptacles, called ghrana.

near the forehead; the under mandible The size'of this elegant species is not very
‘

' far short of that of a squirrel, measuring
swelled beneath ; and from the base of the

bill there passes through and beyond the eye

a black streak. The general colour of the

plumage is white ; the lower half of the back,

the pi ime quills, and tail, are black ;
the legs

a pale red. This species inhabits the East

Indies, and feeds on snails.

from nose to tail near six inches, and the tail

four and a half. It is an animal of a much

lowish white beneath; the eyes are imbed-

ded in a large black patch or spot, which ex-

tends to some distance beyond each ear;

the tail is somewhat wider towards the end,

and sharpens at the extremity, and is mark-

ed-on that part by a longitudinal black stripe,

having the edges white. These animals

produce their young about the middle of

summer, v, hich are about five or six in

number, and are said to be of a very quick

growth.

3. Myoxus muscardinus, common dor-

mouse. 'The size ot this animal is nearly equal

to that of a mouse, but it is of a more plump
or rounded form, and the nose is move ob-

tuse in proportion ; the eyes are large, black,

and prominent ;
the ears broad, thin, and

semitransparent; the fore-feet have four

toes, and the hind-feet live, but the interior

ot these latter are destitute of nails ;
the tail

is about two inches and a half long, and
is closely covered on all sides with hair,

which is rather longer towards the tip than

on the other parts ;
the head, back, sides,

belly, and tail, are of a tawny-red colour ;

.

the throat white ; the fur is remarkably soft,

and the whole animal has a considerable de- -

gree of elegance in its appearance. It some-
times happens that the colour is rather

brown than reddish.

Dormice, says Mr. Pennant, inhabit woods
or very thick* hedges ;

forming their nests-

in the hollows of some low tree, or near the

bottom of a close shrub. As they want
much of the sprightliness of the squirrel, they,

never aspire to the tops of trees, or attempt

to bound from spray to spray. Like the

squirrel, they form little magazines of nuts,

&c. for their winter provision, and take their

food in the same upright posture. The con-

sumption of their hoard during the rigour of

winter is but small, for they sleep,. most part

of the time, retiring into their holds on the

approach of winter, and rolling themselves

up, lie torpid during the greatest part of the

thicker form, in proportion, than a squirrel,
;

gloomy season. Sometimes they experience

and is'cf an elegant ash-colour, white on the a short revival in a warm sunny day
; when

under parts and insides of the limbs; the they take a little food, and then relapse into

tail is very villose or furry, and of a slightly
[

their former state. -
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1 hese animals seldom appear far from

their retreats, or in any exposed situation ;

tor which reason they seem less common in
this country than they really are. They
make their nest of grass, moss, and dead
leaves.

.

According to the count de Button,
it consists of interwoven herbs, and is six
inches in diameter, open only above, and is

situa'.ed between the branches of hazel and
brushwood, the number of young is gene-
rally three or four.

Mh RICA, Gale, or Sweet-ve 'llozv, a genus
of the tetrandria order, in the dioecia class of
plants

; and in the natural method ranking
under the 5th order, amentaceax The scale

the male catkin is in the form of a cres-
cent, without any corolla. 1 iie scale
ot tiie female catkin the same : there is no
corolla

; but two styles, and a monospennous
berry.

,

1. i he gale, Dutch myrtle, or sweet-wil-
i°w, grows naturally upon bogs in many
places both of Scotland and England. It
rises about four feet high. The fe-

male flowers or catkins are produced from
the sides of the branches, growing upon se-
parate plants from the male, which are
succeeded by clusters of small berries, each
.having a small seed. It flowers in July, and
ripens in autumn. When transplanted into
shrubberies, the moistest parts must be as-
signed to it.

1 he leaves, flowers, and seeds of this plant,
bave a ^strong fragrant smell, anti a bitter
baste. They are said to be used among the
common people for destroying moths and
cutaneous insects, being accounted an ene-
my to insects of every kind

; internally, in
infusions, as a stomachic and vermifuge;
and as a substitute to hops for preserving
mult liquors, which they render more ine-
briating, and of consequence less salubrious

;

it is said that this quality is destroyed by
boiling.''’

' J

‘2. 1 he cerifera, wax-bearing myrica, or
candleberry myrtle, is a native of North
America. It is. a small tree, about 10 or 12
feet high, with crooked stems branching forth
near the ground irregularly. The leaves
grow irregularly on them all round; some-
times by pairs, sometimes alternately, but
generally at unequal distances. The brandies
<>! the old plants shed their leaves in the
autumn

; but the young plants raised from
seeds retain them the greatest part of the
winter, so as during that season to have, the
appearance of an evergreen. But this beauty
will not be lasting, for they shed their leaves
proportionally earlier as the plants get older.
There are both male and female trees of this
sort : the flowers are small, of a whitish co-
lour, and make no figure

; neither does the
fruit that succeeds the female (which is a
small, dry, blue berry), though produced in
clusters, make any shew : so that it is from
the leaves this tree receives its beauty and
value ; for these being bruised, as well as the
bark of the young shoots, emit the most re-
freshing and delightful fragrance, that is ex-
ceeded by no myrtle, or any other aromatic
shrub. See Plate Nat. Hist! fig. 239.

There is a variety of this species of lower
growth, with shorter but broader leaves, and
of equal fragrance. This grows commonly
in Carolina

; where the inhabitants collect
from its berries a wax of which they make
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candles, and which occasions ifs being called
the candleberry tree, it delights in a moist-
ish soil. The wax is procured in the follow-
ing manner: In November and December,
when the berries are ripe, a man with his fa-
mily will remove from home to some island
or sand-bank near the sea, where these trees
most abound, taking with them kettles to
boil the berries in.

' He builds a hut with
palmetto-leaves for the shelter of himself and
family during his residence there, which is

commonly four or five weeks. The man
cuts down the trees, while the children strip
olf the berries into a porridge-pot; and hav-
ing put water to them, they boil them till the
oil floats, which is then skimmed off into
another vessel. This is repeated till no
more oil appears. When cold, this hardens
to the consistence of wax, and is of a dirty-
green colour, 'they tiien boil it again, and
clarify it in brass kettles; which gives it a
transparent greenness. These candles burn
a long time, and yield a grateful smell. They
usually add a fourth part of tallow, which
makes them burn clearer. There are seven
other species.

MA RIOPHA LLl M, a genus of the
polyandria order, in the moncecia class of
plants

; and in the natural method ranking-
under the 15th order, immdatax The male
calyx is tetraphyllous

; there is no corolla
;

the stamina are eight in number. The fe-

male calyx is tetraphyllous
;
the pistils four;

there is no stile; and four naked seeds.
There are two species, aquatics of Europe.

M\ RIST1CA, the nutmeg-tree
;
in botany,

a genus of plants belonging to the class
dioecia, and order syngenesia, and of the
natural order lauri. The male calyx is mo-
nophyllous, strong, and parted into three la-
cinia; of an oval shape, and ending in a paint

:

it has no corolla. In the middle of the re-
ceptacle rises a column of the height of the
calyx

;
to the upper part of which the an-

therac are attached. They vary in number
from three to twelve or thirteen. The fe-
male calyx and corolla, as in the male, on a
distinct tree. The germen of an oval shape

;

the style short, with a bifid stigma, the
lacinke of which are oval and spreading.
The fruit is of that sort called drupa. It is

fleshy, roundish, sometimes unilocular, some-
times bivalved, and when ripe bursts at the
side. The seed is enveloped with a fleshy
and fatty membraneous substance, which di-
vides into filaments: this, in one of the spe-
cies is the mace of the shops. The seed or
nutmeg is round or oval-shaped, unilocular,
and contains a small kernel, variegated on
the surface by the fibres running in the form
of a screw.

I here are five species of this genus accord-
ing to some authors

; but several of these
being only varieties, may be reduced to
three, viz. 1 . Myristica fatua, or wild nut-
meg

; this grows in 'Tobago, and rises to the
height of an apple-tree

; has oblong, lanceo-
lated, downy leaves, and hairy fruit

;
the

nutmeg of which is aromatic, but when given
inwardly is narcotic, and occasions drunken-
ness, delirium, and madness for a time. 2.
The myristica sebifera, a tree frequent in

Guiana, rising to 40 or even to 60 feet high
;

on wounding the trunk of which, a thick,
acrid, red juice runs out. Aublet says no-
thing of the nutmegs being aromatic

;
lie
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only observes, that a yellow fat is obtained
from them, which serves many economical
and medical purposes, and that the natives
make candles of it. 3. 'The mysteria aro-
matica, or nutmeg, attains the height of 30
feet, producing numerous branches, which
rise together in stories, and covered with
bark, which of the trunk is a reddish brown,
but that of the young branches is of a bright
green colour; the leaves are nearly ellipti-
cal, pointed, undulated, obliquely nerved,
on the upper side of a bright green, on the
nuclei whitish, and stand alternately upon
footstalks

; the flowers are small, and bane
upon slender peduncles, proceeding from
the axillae of the leaves: they ate both male
and female upon separate trees.

The nutmeg has been supposed to be the
comacum of Theophrastus, but there seems
little foundation for this opinion

; nor can it
with more probability be thought to be the
chrysobalanos of Galen. Our first know-
ledge of it was evidently derived from the
Arabians

; by Avicenna it was called jiausiban
or jausiband, which signifies nut of Banda!

r

J here are two kinds of nutmegs, the one
male and the other female. The female is
that in common use

; the male is longer and
more cylindric, but it has less of the fine aro-
matic flavour than the other. This is very
subject to be worm-eaten, and by the Dutch
it is strictly prohibited from being packed
with the others, because it will give occasion
to their being worm-eaten too, by the insects
getting from one species to the 'other. An
almost exclusive and very lucrative trade in
nutmegs from the island'of Ceylon was car-
ried on by the Dutch, but it is now transfer-
led to tlie English, who have become masters
of the colony.

The. seeds or kernels called nutmegs are
well known, as they have been long’ used
both for culinary and medical purposes. Dis-
tilled with water, they yield a large quantity
of essential oil, resembling in flavour the
spice itself; after the distillation, an insipid
sebaceous matter is found swimming on the
water ; the decoction inspissated, gives an
cxtiact of an unctuous, very lightly bitterish
taste, and with little or no astringencv. Rec-
tified spirit extracts the whole virtue of nut-
megs by infusion, but elevates very little of
it in distillation

; hence the spirituous ex-
tiact possesses the flavour of the spice in an
eminent degree.

Nutmegs, when heated, yield to the press
a considerable quantity of limpid yellow oil,
which on cooling concretes into a' sebaceous
consistence. In the shops we meet with
three sorts of unctuous substances, called oil
of mace, though really expressed from the
nutmeg. I he best is brought from the East
Indies in stone jars

; this is of a thick con-
sistence, of the colour of mace, and has an
agreeable fragrant smell

;
the second sort,

which is paler-coloured, and much inferior
in quality, comes from Holland in solid mass-
*'’) genet ally flat, and of a square figure:
the third, which is tiie worst of all, and
usually called common oil of mace, is an ar-
tificial composition of sevum, palm oil, and
the like, flavoured with a little genuine oil
of nutmeg.

Method of gathering and preparing nut-
megs.—When the fruit is ripe, the natives
ascend the trees, and gather it by pulling
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the branches to them with long hooks. Some
are employed in opening them immediately,

and in taking off the green shell or first

rind, which is laid together in a heap in the

woods, where in time it putrefies. As soon as

the putrefaction has taken place, there

spring up a kind ot mushrooms, called do-

led moschalyni, of a blackish colour, arid

much valued by the natives, who consider

them as delicate eating. Vv lien the nuts arc-

stripped of their first rind, they are carried

home, and the mace is carefully taken off

with a small knife. The mace, which is of

I

a beautiful red, but afterwards assumes a

darkish red colour, is laid to dry in the sun
' for the space of a day, and is then removed

to a place less exposed to his rays, where it

remains for eight days that it may soften a

little. They afterwards moisten it with sea-

water, to prevent it from drying too much,

or from losing its oil. They are careiul,

however, not to employ too much water,

lest it should become putrid, and be devour-

ed by the 'worms. It is last of all put into

small bags, anti squeezed very close.

;
The nuts, whicli are still covered with

J. their ligneous shell, are for three days expos-

ed to the sun, and afterwards- dried before

a fire, till they emit a sound, when they are

shaken ; they then beat them with small

sticks in order to remove their shell, whicli

flies off in pieces. These -nuts are distribut-

ed into three parcels ; the first of which con-

tains the largest and most beautiful, which

are destined to be brought to Europe
;
the

second contains such as are reserved for the

: use of the inhabitants ;
and the third contains

the smallest, which are irregular or unripe.

These are burnt ;
and part ot the rest is em-

ployed for procuring oil by pressure. A
pound ot them commonly gives three ounces

of oil, which has the consistence of tallow,

.and has entire!) tiie taste of nutmeg. Both

the nut and mace, when distilled, afford an

essential, transparent, and volatile oil, ot an

excellent flavour.

The nutmegs which have been thus se-

lected, would soon corrupt if they were not

watered, or rather pickled, with lime-water

made from calcined shell-fish, which they

dilute with salt water till it attains the con-

sistence of fluid pap. Into this mixture they

plunge the nutmegs, contained in small bas-

kets, two or three times, till they are c om-

pletely covered over with the liquor. They
are afterwards laid in a heap, where they

heat, and lose their superfluous moisture by
evaporation. W hen they have sweated suf-

ficiently, they are then properly prepared,

and nt for a sea-voyage.

The medicinal qualities of nutmeg are sup-

posed to be aromatic, anodyne, stomachic,

and astringent; and with a view to the last

mentioned effects, it has been much used in

diarrhoeas and dysenteries. To many people

the aromatic flavour of nutmeg is very

agreeable; they however should be cautious

not to use it in large quantities, as it is apt

to affect the head, and even to manifest an

hypnotic power fh such a degree as to prove

extremely dangerous. Bontius speaks ot

this as a frequent occurrence in India; unu

Dr. Cullen relates a remarkable instance of

this soporific effect of the nutmeg, which fell

under his own observation, and hence con-

cludes, that in apoplectic and paralytic cases

this spice may be very improper. He ob-

serves that a person by mistake took two
drams or a little more of powdered nutmeg ;

he felt it warm in his stomach, without any
uneasiness; but in about an hour alter he
had taken it he was seized with a drowsiness,

which araduaLu’ increased to a complete
stupor and ifBn-ibility ; and not long after

fie was found fallen from his chair, h iug on
the floor of his chamber in the state men-
tioned. Being laid abed he fell asleep

;

but waking a little from time to time, he was
quite delirious

;
and he thus continued al-

ternately sleeping and delirious for several

hours. By degrees, however, both these

symptoms diminished ; so that in about six

hours from the time of taking the nutmeg-
ire was pretty well recovered from both.

Although he still complained of head-ache,

and some drowsiness, he slept naturally and
quietly the following night, and next day was
quite in his ordinary health.

The officinal preparations of nutmeg are, a

spirit and essential oil; and the nutmeg in

substance roasted, to render it more astrin-

gent. Both the spice itself and its essential

oil enter several compositions, as the con-

fectio aromatica, spiritus aiftmonia?, com'.,&c.

Mace possesses qualities similar to those of

the nutmeg, but is less astringent, and its

oil is supposed to be more volatile and
acrid.

MYRMECIA, a genus of the class and
order tetrandria monogynia

;
the calyx is

tubular, five-toothed ; cor. one-petalled

;

germ five glands at the base ; stigma bila-

melate
; caps, two-vaived. There is one

species, a shrub of Guiana.

MYRMECOPHAGA, Ant-eater, a

genus of quadrupeds ol the order bruta. The
generic character is, teeth none ; tongue
cylindric, extensile; mouth lengthened into

a somewhat tubular form ; body covered with

hair. The animals of this genus live entirely

on insects, more particularly on the various

kinds of ants-; in order to obtain which, they

extend their tongue, which is of a very great

lengtii, and of a roundish or worm-like form,

into the nests pt those insects; and when, by
means of the viscid moisture with which it

is covered, a sufficient number are sec ured,

they retract it suddenly into the mouth, and
swallow them. A part of the generic cha-

racter of the myrmecophaga is the total want
of teeth, in which particularity it resembles

no other animals except those of the genus
manis, in which the same circumstance takes

place. There are, however, in the ant-eaters,

according to the observations of Mons.
Broussunet, certain bones or processes not

unlike teeth, situated deep at the entrance of

the gullet or oesophagus ;
or rather, accord-

ing to the celebrated Camper, at the lower

end of the jaws. The species of ant-eaters

are uot numerous.

1.

Myrmecophaga jubata, great ant-eater.

This is by far the largest of the ant-eaters,

being upwards of seven feet in length, from
the tip of the nose to the end of the tail ; but
if measured to the origin of the tail, it is no
more ihan about live feet and a half. It is an

animal of an uncouth appearance; the head
is small

;
the snout vei y long

;
the eyes

small; the ears short and round; the shoul-

ders thick and muscular, from whence the

body tapers towards the tail
;
but the thighs
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are thick and stout
;
the colour of the animal

is a deep grey, with a very broad band of

black running from the neck downwards on
each side the body, growing gradually narrow-
er as it passes down ; this black band is accom-
panied on ‘he upper part bv a streak of white;,

the fore legs are of a lighter cast than the

hinder ; and have a patch or spot of black

in front not much above the foot; the tail is

black, extremely long and bushy; the hair

on the whole body, but especially on the tail,

is very harsh and coarse : there are four toes

on the fore-feet, and five on the hind: the

two middle claws of the forefeet are extreme-
ly large and strong ; which render this crea-

ture, though destitute of teeth, a very formi,

dable adversary ; since it has been known to

destroy animals of much greater apparent

strength than itself; fixing its claws upon
them, and exerting such powerful strength as

to kill them by continued laceration and
pressure. It is a native of Brasil and Gui-
ana; it is chiefly a noctqrnal animal, and is

said to sleep during the g.eatest part ot the

day in retired places. Its pace is somewhat
slow, and its manners dull and heavy. It

is said to swim with ease; at which time it

flings its tail over its back. A living speci-

men was some years ago brought into Spain,

and kept in the royal menagerie at Madrid;,
in this state of confinement it would readily

eat raw meat cut small, and was said to swal-

low four or rive pounds in a day. Its length

was six feet, from the nose to the end of the-

tail, and its height was two feet.

2. Myrmecophaga didactvla, little ant-

eater. This is an animal of great elegance.

It is not superior in size to a squirrel ; mea-
suring little more than seven inches from the
nose to the tail, which is longer than the body
and head : the head is small ; the snout
sharpened, and slightly bent downwards; the

legs are short
;

the fore feet have only two-

claws on each, the exterior one much larger

and stronger than the interior; on each of
the hind feet are four claws of moderate size ;

the ears are very small, and hid in the fur

the eyes are also small. The whole animal
is covered with a beautiful soft, and some-
what crisped or curled fur, of a pale yellow
colour, or rather yellow-brown ; the tail,

which is very thick at the beginning or base,

gradually tapers to the tip ; and the lower
surface, for about the space of four inches

from the tip, is bare ; the tail in this species

being prehensile, and the animal commonly
residing on trees, and preying on ants, by-

means of its long tongue, in the manner of
other species. It is a native of G uiana. See
Plate IS at. Idist. fig. 290.

3. Myrmecophaga aculeata, aculeated
ant-eater. The aculeated ant-eater is one of
those curious animals which have been lately-

discovered in the vast island, or rather conti-

nent, of Australasia or New Holland; and is

a striking instance of that beautiful gradation,,

so frequently observed in the animal king-
dom, by which creatures of one tribe or genus
approach to those of a very different one.

it forms a connecting link between the very
distant Limnean genera of hystrix (porcu-
pine) and myrmecophaga (ant-eater), having
the external coating and general appearance
of the one, with the mouth and peculiar ge-
neric characters of the other. This animal,

so far as may be judged from the specimens
hitherto imported, is about a toot in length.
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In its inode of life this animal resembles
the rest of the ant-eaters, being generally
found in the midst of some large ant-hill: it

burrows with great strength and celerity
tinder ground, when disturbed ; its feet and
legs being most excessi vely strong and short,

and wonderfully adapted to this purpose. It

will even burrow under a pretty strong pave-
ment, removing the stones with its claws

; or
under the bottom of a wall. During these
exertions, its body is strengthened or length-
ened to an uncommon degree, and appears
very different from the short or plump aspect
which it bears in its undisturbed state.

It cannot escape the observation of every
scientific naturalist, that, in consequence of
the discovery of this curious animal, the
Dinmean character of myrmecophaga is, in

part, rendered inapplicable. Since, there-
fore, the genera of manis and myrmecophaga
differ only in the external covering (the
former being coated with scales, and the lat-

ter with hair), it would, perhaps, be not im-
proper to conjoin the two genera, to add this

as a new species, and to give as part of the
generic character, corpus pi 11s, squamis, vel
aculeis tectum. Or it might even constitute
a new genus, which would differ from those
of manis and myrmecophaga, in having the
body covered with spines.

M'i RMELEON, a genus of insects of
the order neuroptera : the generic character
is, mouth furnished with jaws, teeth two;
feelers four, elongated

; stemmata none ; an-
tenna; clavated, of the length of the thorax

;

wings deflected; tail of the male furnished
with a forceps consisting of two straightish

filaments. Of this genus the species whose
history is best understood is the myrmeleon
formicaleo of Linnaeus, whose larva has long
been celebrated by naturalists for its wonder-
ful ingenuity, in preparing a kind of pitfal or
deceptive cavity for the destruction of such
insects as happen unwarily to enter it. The
myrmeleon formicaleo, in its complete or fly

state, bears no inconsiderable resemblance to

a small dragon-fly, from which, however, it

may readily be distinguished by its antenna;.

It is of a predacious nature, llying chiefly by
night, and pursuing the smaller insects iii the
manner of a libellnla. It deposits its eggs
in dry sandy situations

; and the young larva;,

when hatched, begin separately to exercise
their talent of preparing, by turning them-
selves rapidly round, a very small conical ca-

vity in the sand. Under the centre of the ca-

vity the little animal conceals itself, suddenly
rushing forth at intervals in order to seize any
small insect which, by approaching the edge
of the cavity, has been so unfortunate as to fall

in
;
and after sucking out its juices through

its tubular forceps, throws it by a sudden ex-
ertion to some distance from the cavity. As
the creature increases in size it enlarges the
cavity, which at length becomes about two
inches or more in diameter. The larva,

when full-grown, is more than half n inch

long, and is of a flattened figure, broad to-

wards the upper part, and gradually tapering

to an obtuse point at the extremity, (t is of

a brown colour, and beset with numerous
tufts of dusky hair, which are particularly

conspicuous on each side the annuli of the

abdomen ; the legs are slender ; the head i

and thorax rather small ; the tubular jaws
1

long, curved, serrated internally, and very
sharp-pointed. The whole animal is of an I

unpleasing aspect, and on a cursory view
bears a general resemblance to a tlat-bodied

spider. When magnified, its appearance is

highly uncouth.

The ingenious Reaumur and Roesel have
given accurate descriptions of this larva and
its extraordinary history. JY^s one of those

whose term of life, like thut*f the libellukc

and ephemerae, is protracted to a very con-
siderable space, since, it survives the first

winter in its larva state, taking no nourish-

ment during that time, and in the spring re-

sumes its usual manner of preying. In pre-

paring its pit, it begins by tracing an exterior

circle of the intended diameter of the cavity,

continuing its motion, in a spiral line, till it

'gets to the centre, thus marking several vo-

lutes in the sand, resembling the impression
of a large helix or snail-shell

;
and alter hav-

ing sufficiently deepened the cavity by a repe-

tition of this motion, it smooths the sides

into a regular shape by throwing out the su-

perfluous sand lying on the ridges; this it

does by closing its forceps in such a manner,
that together with the head, they form a con-
venient shovel, with which it throws the sand
with so strong a motion out of the cavity,

that the grains often fall to the distance of

near, a foot beyond the brink. The depth of

the pit is generally equal to the diameter.
When full-grown and ready to change into

a chrysalis, the animal envelopes itself in a

round ball of sand, agglutinated and connect-
ed by very line silk, which it draws from a

tubular process at the extremity of the body;
with this silk it also lines the internal surface

of the ball, which, if opened, appears coated
by a fine pearl-coloured silken tissue. It

continues in the state of chrysalis about four

weeks, and then gives birth to the complete
insect.

The myrmeleon barbarus has antennae as

long as the body; thorax spotted with yel-

low. See Plate Nat. Hist. fig. 291.

MYROBALANS, a kind of medicinal
fruit brought from the Indies. See Ma-
teria Medica.
M\ RODENDRUM, a genus of the class

and order polyandria monogynia. The cor.

is five-petalled
;
stigma, capitate, five-lobed

;

per. five-celled. There is one species, a tree

©t Guiana.

MY RODIA, a genus of the monadelphia
polyandria class and order; the calyx is single,

one-leafed; cor. five-petalled; pist. one co-
lumn of anthers undivided, drupe dry, two
nuts. There are two species, shrubs of the
West Indies.

MYROSMA, a genus of the monandria
monogynia class and order; the cal. is double,
outer three-leaved, inner three-parted ; cor.

five-parted : caps, three-cornered. There is

one species, a shrub of Surinam.

MYROXYLUM, a genus of the mono-
gynia order, in the decandria class of plants.

I he- calyx is campanulated
; the superior

petal larger than the rest
; the germ, is longer

than the corolla; the legumen monosper-
nrtous. There is but one species, the peru-
iferum, a native of Peru and the warmer
parts of Africa. It is this shrub that yields

the balsam of Peru, which is said to be ex-
tracted from it by coction in water. This
balsam, as brought to us, is nearly of the

consistence of thin honey, of a reddish brown
colour inclining to black, an agreeable aro-

matic smell, and a very hot biting taste.

Distilled with water, it yields a small quan-
tity of a fragrant essential oil of a reddish
colour

; and in a strong fire, without addition,
a yellowish red oil Balsam of Peru is a very
warm aromatic medicine, considerably hotter
and more acrid than copaiva. (See Balsam.)
its principal effects are to warm the habit,
to strengthen the nervous system, and attenu-
ate viscid humours. Hence its use in some
kinds of asthmas, gonorrhoeas, dysenteries,
and other disorders proceeding lrom a de-
bility of the solids, or sluggishness and inac-
tivity of the juices. It is also employed ex-
ternally, for cleansing and healing' wounds
and ulcers, and sometimes against palsies and
rheumatic pains. There is another sort of
balsam of Peru of a white colour, and con-
siderably more fragrant than the former.
Phis is very rarely brought to us. It is said
to be the produce of the same plant which
yields the common or black balsam; and to
exsude from incisions made in the trunk,
while the former is obtained by boiling.
There is also a third kind, commonly called
the red or dry. This is supposed to obtain
a different state from the white, merely in
consequence of the treatment to which it is

subjected after it is got from the tree. It is

almost as fragrant as the balsam of Gilead,
held in so high esteem among the Eastern
nations. It is very rarely in use in Britain,
and almost never to be met with in our
shops.

MYRRH, a gummy resinous concrete
juice. The plant from which this substance is

obtained, is not certainly known. According
to Bruce, it belongs to the genus mimosa,
and grows in Abyssinia and Arabia. It is

in the form of tears. Colour reddish-yellow,
sometimes transparent, but more frequently
opaque. T'aste brittle and aromatic. Does
not melt when heated, and burns with diffi-

culty. With water it forms a veliow so-
lution. The solution in alcohol becomes
opaque when mixed with water. By distil-

lation it yields oil. Its specific gravity is

1.36. It is employed in medicine, and is

soluble in alkalies.

The medical effects of this aromatic bitter

are, to warm and strengthen the viscera
;

it

frequently occasions a mild diaphoresis, and
promotes the fluid secretions in general.
Hence it proves serviceable in languid cases,

diseases arising from a simple inactivity, ca-
chectic disorders, and where the lungs and
thorax are oppressed by viscid phlegm.

Rectified spirit extracts- the line aromatic
flavour and bitterness of this drug, and does
not elevate any thing of either in evapora-
tion; the gummy substance left by this men-
struum lias a disagreeable taste, with scarcely
any of the peculiar flavour of the myrrh

; this

part dissolves in water, except some impuri-
ties which remain. In distillation with water,
a considerable quantity of a ponderous essen-
tial oil arises, resembling in flavour the origi-

nal drug. Myrrh is the basis of an officinal

tincture. It enters the pilula; ex aloe et

myrrha, the pilula; e gumini, the pilulae sto-

machiae, and other formula;.

MYRSINE, a genus of the monogynia
order, in the pentandria class of plants, and
in the natural method ranking under the
18th order, bicornes. The corolla is semi-
quiuquefid and connivent

; the germen filling

the corolla; the berry quinquelocular and
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pcntaspermous. There are two species,

herbs ot' the Cape.
MYRTLE. See Myrtus.
MYRTUS, the myrtle; a genus of the

monogynia order, in the icosandria class of

plants ; and in the natural method ranking

under the 1 9th order, hesperidax 'J'he calyx

is quinqueiid, superior ;
there are five petals

;

the berry is dispermous or trispermous.

There are 36 species, of which the most re-

markable are:

1 . The communis, or common myrtle-tree,

of which the most material varieties are :

broad-leaved Roman myrtle, with oval, shin-

ing, green leaves, an inch and a half long,

and one broad ; and which is remarkably

iloriferous. Gold-striped broad-leaved Ro-

man myrtle. Broad-leaved Dutch myrtle,

with spear-shaped, sharp-pointed, dark-green

leaves, an inch long, and about three quar-

ters of one broad. Double-flowered Dutch

myrtle. Broad-leaved Jew’s myrtle, having

the leaves placed by threes at each joint ;
by

which particular circumstance this species is

in universal estimation among the Jews in

their religious ceremonies, particularly in

decorating their tabernacles ;
and tor which

purpose many gardeners about London cul-

tivate this variety with particular care to sell

to the above people : for the true sort, having

the leaves exactly by threes, is very scarce,

and is a curiosity ;
but by care in its propa-

gation, taking only the perfectly ternate-

leaved shoots for cuttings, it may be increas-

ed fast enough ; and is worth the attention

of the curious, and particularly those who
raise myrtles for the London markets. Orange-

leaved Spanish myrtle, with oval spear-shaped

leaves, an inch and a half long or more, and

one broad, in clusters round the branches, and

resembling the shape and colour of orange-

tree leaves. Gold-striped-leaved orange

myrtle. Common upright Italian myrtle,

with its branches and leaves growing more

erect, the leaves oval, lanceolate-shaped,

acute-pointed, and near an nc h long and

half one broad. Silver-striped upright Italian

myrtle. White-berried upright Italian myr-

tle. Portugal acute-leaved myrtle, with

spear-shaped, oval, acute-pointed leaves,

about an inch long, Box-leaved myrtle, with

weak branches, and mall, oval, obtuse, lucid-

green, closely -placed leaves. Striped box-

leaved myrtle. Rosemary-leaved myrtle.

Silver - striped rosemary - leaved myrtle.

Thyme-leaved myrtle, with very small close-

ly-placed leaves." Nutmeg-myrtle, with

erect branches and leaves ;
the leaves oval,

acute-pointed, and finely scented like a nut-

meg. Broad-leaved nutmeg-myrtle. Silver-

striped-leaved ditto. Cristated or cocks-

comb myrtle, frequently called bird’s-nest

mvrtle. 'These are all beautiful evergreen

shrubs, of exceeding fragrance, exotics origi-

nally of the southern parts of Europe, and

of Asia and Africa, and consequently in

this country require a shelter ot a greenhouse

In winter.

2. 'The pimenta, pimento, Jamaica pep-

per, or allspice tree, grows about 30 feet

in height and two in circumference ;
the

branches near the top are much divided and

thickly beset with leaves, which by their con-

tinual" verdure always give the tree a beauti-

ful appearance; tile bark is very smooth

externally, and of a grey colour; the leaves

vary in shape and in sflze, but are commonly

Yol. II.

about four inches long, veined, pointed, el-

liptical, and of a deep shining green colour ;

the flowers are produced in bunches or pa-

nicles, and stand upon subdividing or tricito-

tomous stalks, which usually terminate the

branches ;
the calyx is cut into four roundish

segments; the petals are also four, white,

small, reflex, oval, and placed opposite to

each other between the segments of the ca-

lyx; the filaments are numerous, longer than

the petals, spreading, of a greenish-white

colour, and rise from the calyx and upper

part of the germen ;
the antherae are round-

ish, and of a pale yellow colour ;
the style

is smooth, simple, and erect
;
the stigma is

obtuse ;
the germen becomes a round succu-

lent berry, containing two kidney-shaped

flatfish seeds. This tree is a native of New
Spain and the West India islands. In Ja-

maica it grows very plentifully ;
and in June,

July, and August, puts forth its flowers,

which, with every part of the tree, breathe an

aromatic fragrance. The berries when ripe

are ot a dark purple colour, and full of a

sweet pulp, which the birds devour greedily.

The pimento is a most beautiful odoriferous

evergreen, and exhibits a line variety in the

stove at all seasons.

MYTILUS, the mussel, a genus of ani-

mals belonging to the order of vermes tes-

tacei. The animal is an ascidia ;
the shell

bivalve, often affixed to some substance by a

beard ; the hinge without a tooth, marked
by a longitudinal hollow line. Of these ani-

mals there are a great many species, some
of them inhabiting the seas, others the rivers

and ponds. Several of them are remarkable

for the beauty-of their internal shell, and for

the pearls which are sometimes found in

them.

1. The edulis, or edible mqssel, has a

strong shell, slightly incurvated on one side,

and augulated on the other. The end near

the hinge is pointed, the other rounded.

When the epidermis is taken oft it is of a

deep-blue colour. It is found in immense
beds, both in deep water and above low-wa-

ter mark. This species inhabits the Euro-

pean and Indian seas. Between the tropics

it is largest, and smaller within the polar cir-

cle. It is said to be hurtful if too often eaten,

or in too great quantities.

2. The anatinus, or duck mussel, has a

shell more oblong and less convex than the

last ; is very brittle and semitransparent ; the

space round the hinges like the last; the

length about live inches, breadth two. It is

found in Europe in fresh waters. Both it

and the cygneus are devoured by swans and

ducks, whence -their names : crows also feed

on these mussels, as well as on different other

shell-fish; and it is diverting to observe, that

when the- shell is too hard for their bills they'

fly with it to a great height, drop the shell on

a rock, and pick out the meat when the shell

is fractured by the fall.

3. The violacea, or violet mussel, has the

shell longitudinally furrowed, the rim very

obtuse, somewhat formed like the mytilus

edulis, but considerably larger and more flat-

tened, of a beautiful violet-colour. Inhabits

the southern ocean. .

4. The- margarite ferns produces the true

mother-of-pearl, and frequently the most va-

luable pearls: the outside sometimes sea-

green, or chesnut, or bloom-colour with white

I i
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rays ;
when the outer coat is removed it has

the same lustre as the inside: the younger'

shells have ears as long as the shell, and re-

semble scallops.

There are between 50 and 60 other species.

Mussels not only open and shut their shells

at pleasure, but they have also a progressive

motion ; they can "fasten themselves where

they please ; they respire water like the

fishes ;
and some even flutter about on its

surface so as to inhale air. If they lie in

shallow places a small circular motion is seen

above the heel of the shell, and a few mo-
ments after they cast out the water by one

single stroke at the other end of the shell.

The mouth is situated near the sharp angle of

the animal ; and is furnished with four float-

ing fringes in the shape of mustachios, which

may perhaps answer the purpose of lips.

The barbs which surround the edge of al-

most half the mussel, are a wonderful web of

hollow fibres which serve as fins or organs of

respiration, as vessels for the circulation of

the fluids; and probably, as some philoso-

phers suppose,' as wedges for opening their

shells ; for we observe two large muscles or

tendons for the purpose of shutting them ;

but we in vain look for their antagonists; or

those which are destined to open them.

When the mussel wishes to open itself, it re-

laxes the two muscles or tendons, and swells

the fringes, which act as wedges, and separate

the shells. The animal shuts up itself in the

contraction of two thick fibrous, muscles,

whic%are fixed internally to each end of the

shells ;
and these shells are lined all round

with a membrane or epidermis, which unites

them so closely together when they are soak-

ed in water, that not the smallest drop caa

escape from the mussel. When mussels

choose to walk they often contrive to raise

themselves on the sharp edge of their shells,

and put forth a fleshy substance susceptible

of extension, which serves them as a leg to

drag themselves along, in a kind of groove

or furrow which they form in the sand or

mud, and which supports the shell on both

sides. In ponds these furrows are very ob-

servable. From the same member or leg

hang the threads by which the animals fasten

themselves to rocks, or to one another.

According to the observations. of M.Mery,
of the Paris academy, and the subsequent

experiments of other naturalists, mussels -are

all androgynous ;
and, from a peculiar gene-

rative organization, each individual is of itself

capable of propagating its species, and annu-

ally does it without the intercourse of any
other. This is altogether singular, and differ-

ent from what takes place in snails, earth-

worms, and other androgenous or herma-

i

phroditical animals. In the spring, mussels

I lay their eggs; there being none found in

|

them but in winter. The minute eggs,, or

|

embryos, are by the parent placed in due

|
order, and in a very close arrangement, on

j

the outside of the shell; where, by means of

|

a gluey matter, they adhere very fast, and
! continually increase in size and strength, till

becoming perfect mussels, they fall off and
shift for themselves, leaving the holes where
they were placed behind them. This’ abun-

dance the mussel-shells very plainly show',

when examined by the microscope, and
sometimes the number is 200fl or 3000 on one
shell ;

but it is not certain that these have

been all fixed there by the mussel within
;

.
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for these fish usually lying in great numbers
near one another, the embryos of one are
often affixed to the shell of another. The
fringed edge of the mussel, which Lewen-
hoeck calls the beard, has in every the mi-
nutest part of it such variety of motions as

is inconceivable
; for being composed of long-

ish fibres, each fibre has on both sides a vast
many moving particles.

1 he mussel is infested by several enemies
in its own element; according to Reaumur it

is in particular the prey of a small shell-fish

of the trochus kind. This animal attaches

NAP
itself to the shell of the mussel, pierces it with
a round hole, and introduces a sort of tube,
five or six lines long, which it turns in a spiral

direction, and with which it sucks the sub-
stance of the mussel. Mussels are also sub-
ject to certain diseases, which have been sup-
posed to be the cause of those bad effects

which sometimes happen from the eating of
them.

MYXINE, the hag; a genus of insects

belonging to the order of vermes intestini.

It lias a slender body, carinated beneath
;
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mouth at the extremity, cirrated; the two
jaws pinnated

; an adipose or rayless fin
round the tail and under the belly. The
only remarkable species is the glutinosa,
about eight inches long. It inhabits the
ocean

; enters the mouths of fish when on the
hooks of lines that remain a tide under water ;

and totally devours the whole, except the
skin and bones. The Scarborough fisher-
men often take it in the robbed fish, on draw-
ing up their lines. Linmeus attributes to it
the property of turning water into gube^

N
IM" or n, the thirteenth letter of our alpha-
^ ^ 5 bet

;
as a numeral stands for 900

;

and with a dash over it, thus N, for 900,000.
N, or N°, stands for numero, i. e. in number

;

and N. 13. for nota bene, note well, or observe
well. Among the antient Romans, N. denotes
Nepos, Nonnius, &c. N. C. Nero Cssar,
or Nero Claudius

; N. L. Non liquet
; N. P.

Notarius Publicus; and N13L. stands for no-
bilis.

NADIR, in astronomy, that point of the
heavens which is diametrically oppose to
the zenith, or point directly over our heads.
NAIAS: a genus of the monandria order,

in the dioecia class of plants
; and in the na-

tural method ranking with those of which the
order is doubtful. The male calyx is cylin
drical and bifid; the corolla quadrifid

; there
is no filament, nor is there any female calyx
or corolla; there, is one pistil, and the cap-
sule is ovate and unilocular. There is one
species, an aquatic of the South of Europe.
NAIL, unguis. See Anatomy, and

Horn.
NAILS, in building, &c. small spikes of

iron, brass, See. which being driven into
wood, serve to bind several pieces together,
or to fasten something upon them. The se-

veral sorts of nails are very numerous: as, 1 .

back and bottom nails, which are made with
flat .shanks to hold fast, and not open the
wood. 2. Clamp-nails, for fastening the
dampy in. buildings, &c. 3. Clasp-nails,
whose heads clasping and sticking into the
wood, render the work smooth, so as to ad-
3nit a plane over it. 4. Clench-nails, used
by boat- and barge-builders, and proper for

any boarded buildings that are to be taken
down ; because they will drive without split-

ting the wood, and draw without breaking

;

of this there are many sorts. 5. Clout-nails,

used for nailing on clouts to axle-trees. 6.

Deck-nails, for fastening of decks in ships,

doubling of shipping, and floors laid with
planks. 7. Dog-nails, for fastening hinges
on doors, Se c. 8. Flat-points, much used
in shipping, and proper where there is occa-

sion to draw and hold fast, and no conveni-

ency of clenching. 9. Jobent-nailst for nail-

ing thin plates of iron to wood, as small

hinges on cupboard-doors, Sec. 10. Lead-
nails, for nailing lead, leather, and canvas, to.

hard wood. 11, Port-nails, for nailing liin-

ges to the ports of ships. 12. Pound-nails,
which are four square, and are much used in

Essex, Norfolk, and Suffolk, and scarcely
any where else, except for bailing. 13. Rib-
bing-nails, principally used in ship-building,
for fastening the ribs of ships in their places.
1 4. Rose-nails, which are drawn four-square
in the shank, and commonly in a round tool,

as all common twopenny nails are
;

in some
countries all the larger sort of nails are made
of this shape. 15. Rother-nails, which have
a full head, and are chiefly used in fastening
rother-irons to ships. I6i Round-head nails,

tor fastening on hinges, or for any other use
where a neat head is required; these are of
several sorts. 17. Scupper-nails, which have
a broad head, and are used for fastening lea-
ther and canvas to wood. 18. Sharp nails ;

these have sharp points and flat shanks, and
are much used, especially in the West In-
dies, for nailing soft wood. 19. Sheathing-
nails,^ for fastening sheathing-boards to ships.
20. Square nails, which are used for hard
wood, aud nailing up wall-fruit. 21. Tacks,
the smallest of which serve to fasten paper to
wood, the middling for wool-cards, &c. and
the larger for upholsterers and pumps.

Nails are said to be toughened when too
brittle, by heating them in a fire-shovel, and
putting some tallow or grease among them.

Nail, is also a measure of length, contain-
ing the sixteenth part of a yard.

NAIS, a genus of the vermes mollusca

;

the generic character is, body creeping, long,
linear, pellucid, depressed; peduncles or feet
with small bristles on each side. There are
ten species : the digitata is found with single
lateral bristles, tail laciniate, in stagnant
waters, or the sandy sediment of rivers, with
its head attached to the stalk of aquatic
plants

;
it is about 4 lines long.

NAMA, a genus of the digynia order, in

the pentandria class of plants : and, in the
natural method, ranking under the 13th
order, succulentae. The calyx is pentaphyl-
lous, the corolla quinquepartite, the capsule
unilocular and bivalved. There is one spe-
cies, an annual of Jamaica.

NANDINA, a genus of the class and or-
der liexandria monogynia. The calyx is

many-leaved, imbricate
";

corolla si^-petalled.

There is oue species, a herb of Japan.

X APiEA, a genus of the poTyandria order,m the poly adelphia class of plants
; and in the

natural method ranking under the 37th order,
columniferax The calyx is single and cy-
liudric

; the ariili coalited and monospermous.
There are two species

; both of them with
perennial roots. Both of them are natives of
Virginia and other parts of North America;
from the bark of some of the Indian kinds a
sort of fine hemp might be procured, capable
being woven into very strong cloth. They
are easily propagated by seed, which will
thrive in any situation.

NAPTHA a name given to the most
liquid bitumen; it is light, transparent, and
very inflammable. There are several varie-
ties, found chiefly in Italy, and particularly
near Modena. Kempfer, however, says, that
great quantities are collected in several parts
of Persia; naturalists attribute the formation
of the liquid bitumens to the decomposition
of those that are solid, by, the action of the
subterraneous fires. Naptha is said to be
the lightest, which the fire first disengages t
naptha is very volatile, and so combustible,
that it catches fire, if any thing burning be
brought near it. In Persia, this and the
other bitumens are employed for the purpose
of giving light in lamps by means of wicks ;
they may be used also to give heat

; for this
purpose some naptha is poured on a few
handfuls of earth, and kindled with paper,
when it burns briskly, but diffuses a thick
smoke, which adheres to every thing, and
leaves a disagreeable smell. In India, the
flame produced by it is worshipped, and the
heat it emits is used for dressing victuals;
and in some cases it has been successfully em-
ployed in paralytic diseases. See Bitumen.
NARCISSUS, a genus of the monogynia

order, in the liexandria class of plants
; “and

in the natural method ranking under the 9th
order, spathaceae. There are six petals;
the nectarium is funnel-shaped and mono-
phyllous; the stamina are within the nec-
arium. There are 15 species

; the most
remarkable are

:

1 . The bastard narcissus, or common yel-
tlow English daffodil, grows wild in great
plenty in many of our woods and coppices,
and under hedges, in several parts of Eng-
land. Its commonness renders it of but

11
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tittle esteem with many ;
considered, how-

ever, as an early and elegant flower, of ex-

ceeding hardiness and easy culture, it merits

a place in every garden, especially the double.

2. The bicolor, or two-coloured incom-

parable narcissus; the varieties are, common
single-flowered, semi-double-flowered, t with

the interior petals some white, and some yel-

low, with sulphur-coloured flowers.

3. The poeticus, poetic daffodil, or com-
mon white narcissus, is well known. Of this

there are varieties with purple-cupped flow-

ers, yellow-cupped flowers, double-flowered

;

all of them with entire white petals. It is

the antient celebrated narcissus of the Greek
and Roman poets, which they so greatly

extol for its extreme beauty and fragrance.

4. The bulbocodium. From the large

spreading nectarium of this species, which

is three or four times longer than the

petals, narrow at bottom, and widening

gradually to the brim, so as to resemble the

shape of some old-fashioned hoop petticoats,

it obtained the name hoop-petticoat narcissus.

5. The serotinus, or late-flowering small

autumnal narcissus.

6. The tazetta, or multiflorous daffodil,

commonly called polyanthus narcissus. The
varieties of this are very numerous, consist-

ing of about eight or nine principal sorts

;

each of which has many intermediate varie-

ties, amounting in the whole to greatly above

a hundred in the Dutch florists’ catalogues,

each variety distinguished by a name accord-

ing to the fancy of the first raiser of it. They
are all very pretty flowers, and make a

charming appearance in the flower-borders,

&c. ; they are also finely adapted for blow-

ing in glasses of water, or in pots, to orna-

ment rooms in winter.

7. The jonquila, or jonquil, sometimes

called rush-leaved daffodil. 1 he varieties

are, jonquil minor with single flowers; jon-

quil major with single flowers, starry-flower-

ed, yellow and white flowered, white-flower-

ed, semi-double-flowered, double-flowered,

and large double inodorous jonquil ;
all of

them multiflorous, the single in particular

;

but sometimes the doubles produce only two

or three flowers from a spatha, and the sin-

gles commonly six or eight. All the sorts

have so fine a shape, so soft a colour, and so

sweet a scent, that they are among the most

agreeable spring-flowers.

8. The calathinus, or multiflorous yellow

narcissus.

9. The odorus, odoriferous, or sweet-scent-

ed starry-yellow narcissus.

10. The triandrus, or triandrous rush-

leaved white narcissus.

11. The trilobus, or trilobate yellow nar-

cissus.

12. The minor, or yellow winter daffo-

dil.

NARCOTICS, in medicine, soporiferous

medicines, which excite a stupefaction. See

the next article.

NARCOTIC Principle. It has been

long known, that the milky juices which

txude from certain plants, as the poppy,

lettuce, &c. and the infusions of others, as of

the leaves of the digitalis purpurea, have the

prop rty of exciting sleep, or, if taken in

doses large enough, of inducing a state resem-

bling apoplexy, and terminating in death.

Ho\f far these plants owTe these properties to

certain c'ommon principles which they pos-

sess, is not known, though it is exceedingly

probable that they do. But as a peculiar

substance has been detected in opium, the

most noted of the narcotic preparations,

which possesses narcotic properties in per-

fection, we are warranted, till further experi-

ments elucidate the subject, to consider it as

the narcotic principle, or at least as one spe-

cies of the substances belonging to this genus.

Opium is obtained from the papaver album,

or white poppy, a plant which is cultivated

in great abundance in India and the Fast.

The poppies are planted in a fertile soil, and

well watered. After the flowering is over, and

the seed-capsules have attained nearly their

full size, a longitudinal incision is made in

them about sun-set for three or four evenings

in succession. From these incisions there

flows a milky juice, which soon concretes,

and is scraped off the plant and wrought into

cakes. In this state it is brought to Europe.

Opium thus prepared is a tough brown
substance, has a peculiar smell, and a nau-

seous bitter acrid taste. It becomes softer

when held in the warm hand, and burns very

readilv and strongly. It is a very compound
substance, containing sulphat of lime, sulphat

of potass, an oil, a resinous body, an extrac-

tive matter, gluten, mucilage, &c. besides

the peculiar narcotic principle to which pro-

bably it owes its virtues as a narcotic.

When water is digested upon opium, a

considerable portion of it is dissolved, the

water taking up several of its constituents.

When this solution is evaporated to the con-

sistence of a syrup, a gritty precipitate begins

to appear, which is considerably increased

bv diluting the liquid with water. It consists

chiefly of three ingredients; namely, resin,

oxygenized attractive, and the peculiar nar-

cotic principle which is crystallized. "When

alcohol is digested on this precipitate, the

resin and narcotic substances are taken up,

while the oxygenised extractive remains

behind. The narcotic principle falls down
in crystals as the solution cools, still however

coloured with resin. But it may be obtained

tolerably pure by repeated solutions and

crystallizations.

Water is incapable of dissolving the whole

ofopium. What remains behind still contains

a considerable portion of narcotic principle.

When alcohol is digested on this residuum,

it acquires a deep red colour
;
and deposits,

on cooling, crystals of narcotic principle, co-

loured by resin, which may be purifled by

repeated crystallizations. The narcotic

principle obtained by either of these methods

possesses the following properties

:

Its colour is white. It crystallizes in rec-

tangular prisms with rhomboidal bases. It

has neither taste nor smell.

It is insoluble in cold water, soluble in

about 400 parts of boiling water, but precipi-

tates again as the solution cools. The so-

lution in boiling water does not affect vege-

table blues.

It is soluble in 24 parts of boiling alcohol

and 100 parts of cold alcohol. When water

is mixed with the solution, the narcotic prin-

ciple precipitates in the state of a white pow-

der.

Hot ether dissolves it, but lets it fall on

cooling.

When heated in a spoon it melts like wax.

When distilled it froths, and emits white va-
1

I is?

NAR
pours, which condense into a yellow oil.

Some water and carbonat of ammonia pass

into the receiver ; and at last carbonic acid

gas, ammonia, and carbureted hydrogen gas,

are disengaged. There remains a bulky

coal, which viclds traces of potass. The oil

obtained by this process is viscid, and has a

peculiar aromatic smell and an acrid taste.

It is very soluble in all acids. Alkalies'

throw it down from these solutions in the

state of a white powder.
Alkalies render it rather more soluble in

water. When they are saturated with acids,

the narcotic principle falls down in the state

of a white powder, which is redissolved by
adding an excess of acid.

Volatile oils, while hot, dissolve it
;

but,

on cooling, they let it fall in an oleaginous

state at first, but it gradually crystallizes.

When treated with nitric acid, it becomes
red and dissolves; much oxalic acid is form-

ed, and a bitter substance remains behind.

When potass is added to the aqueous so-

lution of opium, the narcotic principle is

thrown down ;
but it retains a portion of the

potass.

Its solubility in water and alcohol, when
immediately extracted from opium, seems
to be owing to the presence of resin and ex-

tractive matter, both of which render it so-

luble.

It possesses the properties of opium in per-

fection. Derosne tried it upon several dogs,

and found it more powerful than opium. Its

bad effects were counteracted by causing the

animals to swallow vinegar. This substance

is known to be of equal service in counter-

acting the effects of opium. Derosne sup-

poses that the efficacy of vinegar may be ow-
ing to the readiness with which it dissolves

the narcotic principle.

Many other substances beside opium pos-

sess narcotic virtues ; but hitherto they have
not been examined by chemists with much
attention. The most remarkable are the

following:

1 . The lactuca virosa, and the sativa or

garden-lettuce, and indeed all the lactucas^

yield a milky juice, which, when inspissated,

has very much the appearance of opium, and
possesses the same properties. Indeed, Dr,
Coxe of Philadelphia affirms, that as good
opium may be obtained from the garden-let-

tuce as from the poppy. The milky juice is

obtained by incisions at the time when the

lettuce is running to seed. The resemblance
between the inspissated juice of the lactuca

virosa and opium is striking.

2. The leaves of the atropa belladonna,

or deadly nightshade, and indeed the whole
plant, are remarkably narcotic; and when
taken in too great doses produce blindness,,

convulsipns, coma, and death.

3. The leaves of the digitalis purpurea,
or fox-glove, are still more powerful if pos-
sible. They lower the pulse in a remarkable
degree, and, like several other very poisonouf
narcotics, promote the discharge of urine.

4. Hyoscyamus, niger or henbane.

5. Comum maeulatum, or hemlock.
6. Datura stramonium.

7. Ledum palustre.

To these may perhaps be added the pritmg
laurocerasus, ana the leaves of nicotiana ta-

bacum or tobacco. The list, indeed, might,

be easily increased; almost all the plants

belonging to the natural order of lurid* po®-
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sensing narcotic properties

;
-but as we are

completely ignorant of the chemical proper-
ties of these plants, it is unnecessary to be
more particular.

Narcotic salt. See Boracic acid.
NARDUS, a genus of the mouogynia

order, in the Irian iria class of plants; and
in the natural method ranking under the 4th
order, gramina. 1 here is no calyx; the co-
j'olJa is bivalved. 1 here are three species.
I his plant a as highly valued by the antients
both as an article ot luxury and medicine.
The unguentum nardinum was used at baths
and feasts as a favourite perfume. Its value
is evident from that passage of scripture,
where our Sa\ iour’s head was anointed with

,

a^ box of it, with which Judas' found fault,
jFrom a passage in Horace it appears that I

this ointment was so valuable among the
Roman

, that as much as could be contained
in a small box of precious stone was consider-
ed as a sort ot equivalent tor a large vessel
of wine, and a proper quota for a guest to
oi.trbute at an entertainment. The plant

bad a great character among the antients as
a medicine, both internally taken and exter-
nally applied. Its sensible qualities, indeed,
promise it to be of considerable efficacy in

some cases, as it has a pungency of taste su-
perior to contrayerva, and little inferior to
serpentaria.

NATIONAL DEBT, the sum which is ow-
ing by a government to individuals who have
advanced money for public purposes, either
in anticipation of the produce of particular

j

branches of the revenue, or on credit of the
j

general power which the government pos- !

sesses of levying the sums necessary to pay
j

interest for the money borrowed, or to repay
!

the principal. The practice of borrowing
:

money on account of the state has been found
so convenient, that almost every nation of

j

modern Europe is encumbered with a con-
j

siderable debt: the different manner of con-
ducting hostilities in antient and modern

|

times has perhaps rendered this practice ab-
solutely necessary, as the vast expences with
which wars are now attended could not pos-
sibly be defrayed during the time of their
continuance, without producing the greatest
distress, or perhaps absolute ruin, to the
countries engaged in them. In antient times
wars were not only shorter in their duration,
but were conducted on principles which ren-
dered great pecuniary supplies less necessary
than at present

; the whole contest was a
scene of plunder and devastation, the per-
sons and property of the enemy were at the
entire disposal of the conqueror, and the
greater part of the plunder was accounted for

to the public. The arms made us'e of were
much less expensive than those of modern
warfare, and the extent of naval operations,

the great source of national expenditure in

modern times, was comparatively trifling.

SirJ. Sinclair has justly observed, that had
the rage of equipping numerous fleets, and
building ships' of great magnitude and dimen-
sions, never existed, hardly any state in Eu-
rope would have been at ibis time in debt.

The principal advantages arising from na-
tional debts, and the system of credit on
which they are founded, are, 1. The resource
they afford in great emergencies, which gives

a greater permanency to states, which in for-

mer times, for want of such occasional re-

sources, were more liable to internal derange-

ments and to foreign subjugation. 2. The
equalization ot taxes. If the supplies were
raised within the year, and the expences ol
war were considerable, every individual
would be obliged, in consequence of the ad-
ditional weight ot his contributions, greatly
to curtail his expences; and the employment
of the poor, and the consumption ot the rich,
would be considerably diminished

; whereas,
when taxes are nearly equal, in time of peace
and war, the value of every species of pro-
perty, of industry, and the circulation of
wealth, are maintained on as regular, steady,
and uniform a footing, as the uncertainty and
instability of human affairs will admit. 3.
i hey retain money in the country, which
would otherwise be sent out of it

;
public

ebts have more influence in this respect than
all the laws against the exportation of specie
that ever were made. 4. They promote cir-

culation. I he taxes which they occasion on
the property of the rich, and the encourage-

i uient they hold out to the avaricious, pre-

|

vent the accumulation of private hoards, and
bring the whole money and personal pro-
tv of a country into employment. 5. They
attach the people to the government; for
every individual creditor is led by his own
interest to support the authority on the pro-
sperity and existence of which the security
of his property depends. The extent of this
influence is so well understood, that it is not
probable the government of any country
where a public debt has once existed, will

ever permit it to be wholly paid off. 6. They
encourage industry and the acquirement of
property, by the facility with which indivi-
duals can lay out the surplus of their profits,

without the risk of commercial bankruptcies,
or the unavoidable expences and small ad-
vantage which landed estates yield, and re-
ceive interest on their capital with certainty
and regularity.

I he disadvantages attending the system of
incurring national debts, are, 1. The facility

of carrying on war being much increased

:

while large sums can be easily borrowed, it

may frequently cause wars to bd protracted,
which would have been much sooner brought
to a termination, had the governments en-
gaged in them experienced the difficulty of
defraying the whole expence by taxation.
2 . The value of the property of those who
have lent their money to the state, depend-
ing on the public tranquillity, inclines them
to support indiscriminately the measures of
the government, whatever may be their ten-
dency: they are interested both to preach
and practice apathy under every invasion of
the constitution of their country. 3. The
increase of taxes to pay the interest of the !

debt, produces an increase in the price of all 1

the necessaries of life, and renders it difficult
for the manufacturers of a state in which this
system has been carried to a great height, to
maintain a successful competition with the
subjects of other powers, who may be in a
less embarrassed situation. 4. When a na-
tion is encumbered with debts, a pernicious
spirit of gambling is encouraged: stock-job-
bing, with all its train of evil consequences,
necessarily arises; and a moneved interest : s

erected, the sole employment of which is

that of drawing every possible advantage
from the wants of individuals, or the necessi-
ties ol the public. 5. Public debts have- a
very material influence on the distribution of

[

property. Every new loan must be procured

j

trom persons already possessing considerable

j
wealth, and such persons will not lend their

j

money without the expectation of making a

j

profit by it; the increase of the debt is,

i

therefore, to them a source of increasing
I wealth, to which their share of the additional
taxes attendant upon it bears hut a sina 11 pro-
portion; and if the government possesses no
revenue but what is drawn from the people,
whatever it pays to one description of men
must be drawn principally from others: thus
the additional, income acquired by moneyed
men, by taking advantage of the necessities
of the state, is, in fact, a portion of the in-
come of their less affluent fellow-citizens
which is transferred to them through the me-
dium of the government, and which, in a
much greater proportion than it increases
their wealth, must render those poorer from
whom it is drawn.
The practice of incurring national debts

on extraordinary, occasions had been resorted

|

to in other countries long before it was adopt-

j

ed in England. The Italian republics seem
j

to have begun it; Genoa and Venice had
i

both considerable debts. Spain was deeply
[

in debt before the end of the 1 6th century,
about a hundred years before England owed
a shilling. In France the funding system
was introduced about the year 1678; and
previously to the revolution, the debt of that
country was 1 42 millions sterling

; two-fifths
of which consisted of life-annuities, which in
this estimate are taken at eleven years pur-
chase.

The national debt of Great Britain com-
menced in the reign of William III. The
war which began in 1689 being very expen-
sive, and the grants of parliament not supply-
ing money so fast as it was wanted, the expe-
dient of mortgaging part of the public re-
venue was adopted. At first the produce of
particular taxes was assigned for repayment
of flic principal and interest of the money
borrowed

;
large sums were also raised on life-

annuities, and annuities for terms of years;
and the funds established for payment of
these debts being generally inadequate to the
charge upon them, occasioned great deficien-
cies, which, at the conclusion of' the war,
amounted to 5,160,459/. 14s. y\d. and were
charged on the continuation of various du-
des which had been granted for short terms. 1
The total amount of the funded and unfund-
ed debts in the year 1697, was 19,950,945/.
19s. %ld. The frequent anticipation of the
different funds, and their general deficiency
from the diminution of the revenue. In con-
sequence of which the interest due upon
money lent to government was often long in
arrear, reduced public credit at Ihis period
to a very low ebb, and rendered persons who
had money very reluctant in advancing it to
the government, though paid what would
now be called an exorbitant interest: the
accumulation of the public debts caused se-
rious apprehensions among people of proper-
ty of all descriptions.

The great expence of the war during the
reign of queen Anne was chiefly defrayed by
the sale of annuities for different terms, but
mostly for 99 years

; and money was not
only borrowed to pay the interest pf loans,
but often to pay the interest of that interest;
or, what is much the same thing, the arrears
of interest were converted into principal, by



which means„and.fro:r. great mismanagement
of the public finances, the debt rapidly in-

creased, and on tiie 3 1st December 17 lb,

amounted to 48,364,501/. 8s. Ad. This
amount was considered, in the language of

the king and parliament, as an “ insupport-

able weight;” and the house of commons ex-
;

pressed their determination to apply them-
j

selves, with all possible diligence and atten-
'

tion, to the great and necessary work oi re-

during by degrees this heavy burthen, as the
most effectual means of preserving to the

,

public funds a real and certain security.

The current rate of interest having lowered
considerably, a plan was adopted for. redu-
cing the rate of interest payable on stich part

of the public debts as carried 6 per cent,

interest, which causing a surplus in tire

funds appropriated to the payment of the
,

interest, the overplus remaining; after satis-
j

fving the charges upon the respective funds, !

"was formed into a separate fund, under the
title of the sinking fund, for the express pur-

;

pose of discharging such national debts as
j

were incurred before December 1716, and
“ tor no other use, intent, or purpose, what-
soever.” This arrangement was well calcu-

lated for effecting a gradual reduction of the
amount of the debt, and gave a new confi- !

deuce to the public creditors, from a persua-

sion that the provisions made would prevent
j

the inconveniences which had formerly arisen

from the interest of particular debts being
frequently long in arrear; and that instead of

;

tire depression of the current value of their

securities, which generally attends the in-

crease of public debts, this value would in-

crease in proportion to the progress of re-
j

demption. The public had also a distant ;

hope at least of being relieved from some of;

the many taxes which it had been necessary
i

to impose for paying the interest of the debt,

the pernicious effects of which, both on the
j

foreign trade and the internal state of the
country, began to be sensibly felt.

The expectations entertain *d from the

sinking fund were, however, soon disappoint-
j

ed; as the period of its strict application to ;

the purpose for which if was established did
not exceed 10 or 11 years. The famous
South Sea scheme was likewise to have fur- 1

nishecl a considerable sum to be employed in

the reduction of the public debts; instead of
j

which it increased their amount bv an addi-

tion to the capital of 3,034,769/. *1
1.?. 1 Id., '

white the annual charge was rather augment- !

ed than diminished by the allowance for ma-
nagement on the increased capital: a further

j

reduction of a part of the interest wras how- :

ever secured by this transaction.

In i 727 the interest payable on 29,962,979/. !

12.s. 9\d South Sea stock and annuities, and
j

©n 7,775,027 /. 17s. 10\i. due to the Bank,
j

was reduced from 5 to 4 per cent, which pro-
j

duced such an important augmentation of the
j

sinking fund, that had it been faithfully ap-
plied to the purpose for which it was intend-

ed, and received no other increase than what
would have arisen dioin a judicious applica-

tion of it, the national debt would at this time
have been wholly annihilated. During the
reign of George I. th,e fund continued to be
appropriated to the purposes for which it was
formed: little progress, however, was made
in discharging the public debts; for at the

Same instant that old incumbrances were
thus paid off, new debts were contracted

;
so
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that at the end of the year 1727, the total of
the funded debt amounted -to 51,258,939/.
4y. 9J~d., of which it must be remembered
that upwards of three millions arose from the
additional capital created by the South Sea
company’s subscription.

'1 he whole sum paid off by the sinking fund
from its establishment to the year 1739, was
only 8,328,354/. 17j:

. 11 d.\ and the total

amount of the debt at tiiis period 46,954,623/.
3v. 4d.\.

The war with Spain and France, which
began in this year, increased the debt to

78,293,313/. 1?. lOrff., the interest on which
amounted to 3,06

1
,004k ] 1

l

\d. per ann
I he interest ot money,, which had risen

during the war to upwards oi 4 percent, fell,

when the cessation of hostilities terminated
the loans of government, to 3 per cent.

; and
the administration seized the moment of in-

creased prosperity to propose another impor-
tant reduction of interest. Towards the end
of 1749, 3 per cent, stock had been for some
months above par : an act was therefore pass-
ed by which the interest was reduced on all

the public debts redeemable by law, which
then carried 4 per cent, interest, foi ming to-

gether a capital of 57.703,475/. 6s. A\d. 't he
proprietors, on signifying their consent to the
reduction, were to have 4 per cent, interest

to the 25th December following, thence 3£
per cent, till 25 December, 1757, and after-

wards 3 per cent, per annum. Upwards of
three millions remained unsubscribed, which
was therefore paid off, by money borrowed
at 3 percent., and thus a saving of 612,735/.
per annum was effected, which ought to have
contributed materially to the reduction of the
debt. Little progress, however, was made in

diminishing the capital of the debt ; and at

the commencement of tire war in 1755 it

amounted to 74,9S0,886/. 8s. 2±d.
The great expences of the war rendered

the loans of greater magnitude than had ever
before been raised, and the debts incurred
were somewhat increased by the practice of
entitling the persons lending the money to
a greater capital than the sum actually ad-
vanced

;
so that at the end of the war, includ-

ing the loan of 1763, they amounted to
141,691.313/. 13s. Ad., and the annual inter-

est to 4,706,734/. 11 d.

During the succeeding 12 years of peace,
little was done in reality towards diminishing
the amount of the debt; for although in each
year from l765 to 1775, some small portion
of the funded debt was paid off, the whole
amounted to only 11,983,553/. being a less

amount than had sometimes been borrowed
in one year of war ; and the debt was far from
being diminished even this amount, as during
the same period a new debt of 5,052,500/.
was contracted, by borrowing money on 3
per cent, stock, in order to redeem 4 per
cents.

T he American war was entered into with
a funded debt of 132,343,051/., including an
estimated value of the long annuities and
exchequer annuities, and an unfunded
debt of about 3,600,000/., making together
135^)43,05 1 /. the interest on which amounted
to 4,476,821/. per annum. The expences of
this war greatly, exceeded those which had
preceded it ; and the increase of the debt was
much greater than Lad ever been incurred
by any country In the same space of time.
Fhe folowing statements will shew the ex-
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tent of the sums borrowed, and the additions
thus made to the annual burthens of the
country

:

Money bor. Debt created. Interest.

64,500'

225.000
330.000
472.500
697.500
660.000
793,125
560,000
316.500

1776 2,000,000 •2,150,000
1777 5,000,000 5,000,000
1778 6,000,000 6,000,000
1779 7,000,000 7,000,000
1780 12,000,000 12,000,000
1781 12,000,000 21,000,000
1782 1 3,500 ,000 20,250,000
1783 12,000,000 15,000,000
1784 6,000,000 9 000,000

£ 75,500,000 97,400,000 '

From which it appears that a nominal capital
ot 21,900,000/. was added to the sum of
75,500,000/. actually borrowed, and that the
interest on the whole amounted to 5/. 9s. Id.

per cent., on which the perpetual interest
was equal to 4/. 6s\ per cent, on the whole
sum. In addition to the above sums, a very
considerable amount of navy debt was funded
after the conclusion of the war, which being
properly part of the expences of it, the total

debt incurred by the American war may re-
stated as follows

:

Debt created; Interest.

In 3 per cents. 64,648,000 1.939,440
4 per cents. 32,750,000 1,310,000
5 per cents. 17,869,992 893,499'

Terminable annuities 869,623

£\ 15,267,992 5,012,562

The whole amount of the funded and un-
funded debts, including, a valuation of the
terminable annuities, was on the 5th jam
1786, 268,100,379/. 1 S.y. 8 d., and the amount;
of the annual interest 9,512,232/. 7s. 9d.

The magnitude of the public debt, and tile

consequent low price of the funds, appear at
this period to have engaged the serious atten*--

tion of the government ; in consequence of
which some new taxes were imposed, ireorder
to raise a surplus of revenue, as the foundation,
of a plan for establishing a new sinking fund.
In order to ascertain what portion of the re-
venue might be appropriated to this purpose,
a select committee of the house of commons
was appointed to examine and state the ac-
counts presented to the house relating to the
public income and expenditure,. anil tore-
port what might be expected to be the annual
amount of the income and expenditure in fu-
ture.. On the 21st March, 1786, the com-
mittee made their report; and. conceiving
that the circumstances of the times rendered
any average drawn from tne amount of the
revenue in former, periods in a great degree
inapplicable to the situation of the country,
they formed an account -of the public receipt
and ex; ea i u.e to Michaelmas 1785, .and to
January 1786, troin which it appeared, that
at the former period there was a surplus of
9 *1,001/.,. and at the latter a. surplus of
919,293/. As it was evident that a fund cf
less than one million per annum would be
very inadequate to the purpose for which it

was designed, new tax' s were imposed for
raising. the surplus revenue to this sum ; and
in .order the more effectually to prevent mi-
nisters from diverting it to any other purpose,
tiie mode was adopted which had been Ire-
quently suggested, of vesting the annual sum
in the hands of commissioners : some other-
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judu/.ious regulations were also established by
the act passed for this purpose. See Sink-
ing Fund.

In the year 1789, it was found necessary

to borrow 1,002, 1 40/. on a tontine scheme,

and 187,000/. to replace the like sum which

had been issued out of the civil list revenue,

as a loan to the prince of Orange : the latter

was raised on annuities for 18-| years. The
total amount of the public debt in the year

1792, being the year previous to the war with

the French republic, was, according to the

official account, 238,231,248 but including

the value of the terminable annuities, and the

amount of the unfunded debt, the total was
268,267,272/. l.v. 7d., the annual interest and

charges of management on which amounted

to 9,752,6737. 14s. Sd. From this amount,

however, a deduction is to be made of the

stock which had been redeemed by the ope-

ration of the sinking fund. With this formi-

dable burthen on the property and industry

of the country, a war was entered into, which

from the enormous expenditure attending it,

increased the amount of the national debt in

a degree beyond all former precedent or con-

jecture. The loan of the year 1793 was raised

wholly on 3 per cent, stock, and those of the

subsequent years being also raised chiefly on

this description of stock, an unnecessary ad-

dition has been made to the capital of the

debt, and the charge for management has

been considerably augmented, as the allow-

ance to the bank on this account is computed

on the capital created. In the third year of

the war the amount of the loan was consi-

derably greater than had ever before been

borrowed in one year; but still larger sums
were raised in some of the succeeding years.

The natural consequence of such a rapid ac-

cumulation of debt was a great depreciation

of the current prices of the public funds, so

that the government was obliged to allow a

very high interest for the money borrowed;

and" towards the end of the year 1797, many
persons seemed to entertain an apprehension

that the funding system had been extended

nearly to its limits ; in consequence of this

opinion, various expedients were successively

tried for raising a considerable part of the

war expenditure within the year ; none of

these projects fully succeeded, but they cer-

tainly rendered the sums which it was neces-

sary to borrow, somewhat less in amount
than they must otherwise have been; still,

however, they were of unprecedented mag-
nitude: and in 1802, after the conclusion of

the war, it was still found necessary to borrow

twenty-five millions more, to make good ex-

pellees of the war remaining unprovided for.

The total amount of the national debt at

“Midsummer 1802, including the stock created

by the imperial loans, and estimating the un-

funded debt at 15,500,000/. was 619,303,027/.

9.?. 6d., the annual charge of which for interest

and management amounted to 21,557,728 /.

15*. 6d. From this amount is to be deduct-

ed the stock bought up by the commissioners,

and transferred to them for redemption of

land-tax.,

NATIONAL DEBT,

progress of the national dept, from
TO MIDSUMMER 1802.

National Debt at the Revolution, 1688

Increase during the reign of William Hid.

Amount at the accession of Queen Anne
Increase during the reign of Queen Anne

Amount at establishment of Sinking Fund, 1716

Increase during the reign of Geo. I.

Decrease of annual charge - - -

Amount at the accession of Geo. lid.

Decrease during the Peace -

Amount at commencement of the War, 1739

i Increase during the War -

Amount at the end of the War in 1748

I

Decrease during the Peace -

Amount at the commencement of the War, 1755

j

Increase during the War -

' Amount at the end of the War, 1762

i Decrease during the Peace -

|

Amount at commencement of the American War
Increase during the War -

Amount at the conclusion of the American War
Increase in the year 1789 -

Amount in 1789
I Redeemed during the Peace

Amount at the commencement of the War, 1793

Increase during the War

ITS COMMENCEMENT

Capital. Interest,;

- - 664,263 39,855
- - 15,730,439 1,271,087

- - 16,394,702 1,810,942
- - 31,969,799 1,841,582

- . 48,364,501 3,152,524’
“ * 4,654,654

l 941,958

- * 53,019,155 2,210,566
- - 6,064,532 246,541

- 46,954,623 1,964,025*
- - 31,338,689 1,096,979

- . 78,293,312 3,061,001
- - 3,312,426 389,364

- - 74,980,886 2,671,640
- - 66,710,427 2,035,094

- . 141,691,313 4,705,734
- - 5,748,262 229,913

- 135,943,051 4,476,821
- - 132,157,328 5,035,41

1

- - 268,100,379 9,512,232
- - 1,189,140 56,863

269,289,519 9,569,095
- - 9,441,850 283,255

- - 259,847,669 9,285,840
- * 350,013,508 11,988,633

609,861,177 21,274,473
- - 69,243,336 2,089,220

- - 540,617,841 19,185,253

Redeemed during the War -

Amount at conclusion of the "(Var in 1802

Since the period at which the above statement terminates, another war has been entered into,

which has already added many millions to the public debt
;
but as the sum to which it may be

increased is beyond the reach even of probable estimate, we can only give the following state-

ment of the total amount of the Debt on the 5th January, 1806, which will also shew the

different descriptions of Stock and Annuities of which it consists

:

NATIONAL DEBT OF GREAT BRITAIN.

Capital.

£. 41,389,136 8 4
. - 9,088,902 16 3
. - 49,725,084 17 2
. - 137,246,269 3 7
- - 376,707,982 2 of
- - 1,740,625 0 0
• 1,000,000 0 0

0 0
. - 3,662,784 8 Cl
. - 11,907,470 2 7

C
• - 8,494,830 2 10}
. - 1,919,600 0 0
. - 7,502,633 6 8

. - 19,969,799 12 6
- 786,599 5 1

- - 2,184,694 7 9
- 403,779 9 6

765 18,000 0 0
- v 280,452 IS 0
- 23,668 0 0

685,739,112 0 H
- - 104,701,999 0 0

581,037,113 0 9*
- - 22,000,000 0 0

. m 559,037,1 13 0 9*
- 5,500,000 0 O')

. • - 3,000,000 0 of

. . - 1,200,000 0 or
- - - 13,000,000 0 03

5 per Cent. Consolidated Annuities
' 5 per Cent. Annuities, 1797 and 1802

|

4 per Cent. Consolidated Annuities
I 3 per Cent. Reduced Annuities *

j
3 per Cent. Consolidated Annuities

, 3 per Cent. Deferred Annuities

S per Cent. Annuities, 1726 -

Bank Stock -

South Sea Stock -

Old South Sea Annuities

New South Sea Annuities *

South Sea Annuities, 1751

Imperial 3 per Cent. Annuities —
Value of the Long Annuities

Do. of the Short Annuities

Do. of Imperial Annuities -

Do, of the Life Annuities -

Annuities on Lives, with Survivorship, ]

i

Tontine Annuities, 1789

j

Value of Exchequer Annuities

Redeemed by Sinking Fund -

Transferred for Land Tax redeemed

Total Funded Debt
Navy, Victualling, and Transport Debt
Army, Barracks, Ordnance, &c. -

Treasury Bills, &c.
Exchequer Bills ----
Total of the Nat. Debt and the ann. interest thereon, 581,737, 1 13 0 9$

_

20,311,370 8 10
For the comparative value of the different funds, and the mode of transacting business therein,

-see Public Funds.

Interest and
Management.

£. 2,088,081 18 7
458,535 2 10

2,011,379 13 7

4,179,148 17 2
11,470,758 0 3

30,450 0 0
356,502 3 5

735,974 13 11

58,325 15 6
228,455 3 8

1,075,669 4 11

423,039 5 9
232,587 10 0
67,296 1 1 7

540 0 0
20,032 7 O
23,668 0 O

23,460,444 8 2;

3,170,073 19 4

20.290.370 8 10
660.000 0 O'

19.630.370 8 10

681.000 0 0
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NATRUM. See Soda.
NATIVITY, in old law-books, signifies

villainage or servitude.

Is Al URAL HI£> I ORY. The object of
this branch of science may be divided into
two heads

; the first teaches us the characte-
ristics, 01 distinctive marks, of each indivi-
dual object, whether animal, vegetable, or
mineral; the second makes us acquainted
with all its peculiarities, as to its habits, its

qualities, and its uses, lb assist in attaining
I the fiist, it is necessary to adopt some system
I of classification, in which individuals that

j

agree in particular points may be arranged

I

together. In this work we have adopted
the Linnasan system, as the most simple and
perfect that has been presented to the public.
A knowledge ol the second head is only

gamed by a patient investigation of each par-
ticular object, for this we refer the reader to

I

the several genera described in these volumes,
under which we have endeavoured to give a
brief account of all the interesting and ma-
terial facts.

The study of natural history consists in the
collection, arrangement, and exhibition, of
the various productions of the earth. These

|

are divided into the three grand kingdoms
j

of nature, the boundaries of which meet to-

j

getherin the zoophytes. See Zoophytes.
Minerals inhabit the interior parts of the

;

earth, in rude and shapeless masses. They
;

are bodies concrete without life and serisa-

|

tion. See Mineralogy.
j

Vegetables clothe the surface with ver-
' dure, imbibe nourishment through bibulous
;
roots, breathe by leaves, and continue their
kind by the dispersion of seed within pre-
scribed limits. They are organized bodies,
and have life and not sensation. See Bo-
tany.

Animals adorn the exterior parts of the
earth, respire and generate eggs

; are im-
pelled to action by hunger, affections, and
pam; and by preying on other animals and
vegetables, restrain within proper bounds
and proportions the numbers of both. They
have organized bodies, and have life, sensa-
tion, and the power of locomotion.
Man, the governor and subjugator of all

other beings, is, by his wisdom alone, able
to form just conclusions from such things as
present themselves to his senses, which consist
of natural bodies. Hence the first step of
wisdom is to know these bodies

; and to be
able, by marks imprinted on them by the
God of nature, to distinguish them" from
each other, and to affix to every object its
proper name. These are the elements of this
science

;
this is the great alphabet of nature:

for if the name is lost, the knowledge of the
object is lost also.

The method adopted in natural history,
indicates that every body may, by inspec-
tion, be known by its peculiar name, and this
points out whatever the industry of man has
been able to discover concerning it

; so that,
amidst the greatest apparent confusion, the
greatest order is visible.

The Linnaean system is divided into five
branches, each subordinate to the other.-
these are, class, order, genus, species, and
variety, with their names and characters. In
this arrangement, the classes and orders are
arbitrary, the genera and species are natural.
Of the three grand divisions above referred

do, the animal kingdom ranks highest in com-

N A T'

parative estimation, the next the vegetable,
and last is the mineral kingdom.
To the vegetable and mineral kingdoms,

we have already referred under the distinct
heads Botany and Mineralogy: with
regard to the animal kingdom, we observe
that,

Animals enjoy sensation by means of a
living organization, animated by a medullary
substance

;
perception by nerves

; and mo-
tion by the exertion of the will. They have
members for the different purposes of life

;

organs for their different senses
; and facul-

ties or powers for the application of their
different perceptions. They all originate
irom an egg. Their external and internal
structure, habits, instincts, and various re-
lations to each other, will be found under the
different genera. See also Comparative
Anatomy.

'The division of animals is into six classes,
formed from their internal structure.
1. Mammalia f Heart with") viviparous

|

2 auricles
|

j Sc 2 ventri- ,

. cles: blood f
2 Birds warm and I oviparous

I red. J
3. Amphibia { Heart with') lungs voluntary

1 an ride &
|

1
1 ventricle: y

4. Fishes
| blood cold

|

v. and red. J
5. Insects

f Heart withfi have antenna;

|

1 auricle,

-{ ventricle 0; V
6. \ ermes

[
sanies cold

|
tentacula.

Land white. J
The following is an abstract of Linnsus’s

Systema Naturae, by Gmelin.
Class I. Mammalia.

N A U
Class V. Insectje.

Order. Genera. Species.
C'oleoptera 55 4*048

Hemiptera 14 1464
Lepidoptera 3 2600
JN europtera 7 174
Ilymenoptera 25 1239
JJiptera 12 692
Aptera 15 679

7 121 10806

Class VI. Vermes.
Order. Genera. Species.

Intestina 21 384
Mollusca 31 538
Testacea 36 2525
Zoopbita 1

5

498
Infusoria 15 191

Order.

Primates.
Genera.

4
Bruta 7
Ferze 10
Glires 10
Pecora 8
Bellua; 4
Cete 4

7 47
Class 11. Avi

Order. Genera.
Acci pitres 4
Pics 26
Anseres 13
Grallze 20
Gallinas 10
Passeres 17

6 87

Species.

88
25
186
129
90
25
14

557

Species.

271
663
314
326
129

983

Order.
Reptilia

Serpentes

Class IITA Amphibia.
2686

Genera.
4
6

Species.

147

219

10 365
Class IV. Pisces.

Order.
Apodes
Jugulares

Thoracici

Abdominales
Branchiostegi

Chondrop terygii

6
*

Genera.
10

6
19

16

10

5

65

5 118 4036.
Natural philosophy, that which con-

siders the powers and properties of natural
bodies, and their actions on one another.
Our knowlege of nature being now found te

result entirely from well-conducted experi-
ments, the term natural philosophy has been
latterly compounded with that of experiment-
al philosophy, and indeed they seem nearly
to mean the same thing. See Experimental
I hilosophy. Natural philosophy is, however,
obviously rather a system or aggregate of seve-
ral branches of knowledge, than a simple and
uniform science. These branches, therefore
it was necessary to' treat of under separate
articles, to which we must content ourselves
with referring upon this occasion, arranffino-
them m the order in which we think they mav
be studied with most advantage, viz. At-
traction, Gravitation, and Gravity
Magnetism, Motion, Mechanics’
Pneumatics, Hydrostatics, Hydrau-
lics, Electricity, Galvanism, Optics
Astonomy

; to which we may add Chemis-
try and Mineralogy.
NATURALIZATION, is when an alien-

born is made the king’s natural subject.
Hereby an alien is put in the same state as

if he had been born in the king’s liegeance ex-
ccpt onl} that he is incapable of being amember of the privy council or parliament
and of holding any office or grant. No bill
for a naturalization can be received in either
house of parliament, without such disabling
clause in it

;
nor without a clause disabling

the person from obtaining any immunity in
trade thereby, in any foreign country, unless
he shall have resided in Britain seven years
after the coitimencement of the session in
which he is naturalized. Neither can any
person be naturalized, or restored in blood
unless he has received the sacrament within
one month before bringing in of the bill, and
unless he also takes the oaths of allegiance
and supremacy in the presence of the par-
liament. 1 Black. 374. See Alien.
NAVAL stores comprehend all those par-

ticulars made use of, not only in the royal
navy, but m every other kind of navigation •

as timber tor shipping, pitch, tar, hem.,*
coiclage, sail-cloth, gunpowder, ordnance and
fire-arms ot every sort, ship-chandlery wares,

NAIJCLiEA, a genus of the pentandrh
monogyma class and order. .The corolla is
iunnel-torm

; seed one, inferior, two-celled-
receptacle, common globular. There are’
four species, trees of the fet. Indies, &cv
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A NAVIGATION, the art of conducting a ship

from one port to another. The main end of all

practical navigation is, to conduct the ship in

safety to her destined port ;
and for this purpose

it is of the utmost consequence to knbw in what
particular part of the surface of the globe she is

at any particular time. This can only be done
by having an accurate map of the sea-coasts of

all the countries of the world, and, by tracing

out the ship’s progress along the map, to know
at what time she approaches the desired haven,
or how she is to direct her course in order to

reach it. It is therefore a matter of great im-
portance for navigators to be furnished with
maps, or charts, as they are called, not only
very accurate in themselves, but such as are

capable of having the ship’s course easily traced

upon them, without the trouble of laborious cal-

culations, which are apt to create mistakes.

The navigator should have a perfect knowledge
of the figure and motion of the earth

;
the vari-

ous real and Imaginary lines upon it, so as to be
able to ascertain the distance and situation of

places with respect to one another. He should

also be acquainted with the several instruments

employed in measuring the ship’s way
;
such as

the log, half-minute glass
;
quadrant to take the

altitude of the sun and stars ;
compass to repre-

sent the sensible horizon . and azimuth compass
to take the azimuth arid amplitude of the sun, in

order to know the variation of the magnetic

needle. He should have an accurate knowledge
of maps and charts of the lands and seas, toge-

ther with the depth of water, the times and set-

t'ng'in of the tides upon the coasts that he may
have occasion to visit

;
also the currents.; of the

mould and trim of the ship, and the sail she

bears, that so a due allowance may be made for

lee-way. By the help of these, he may at all

times know the place the ship is in, which way
he must steer, and how far he has to run to gam
his. intended port.

The names of the two great divisions of naviga-

tion are taken merely from the kind of charts

made use of. Plane sailing is that in which the

plane chart is made use of; and Mercator’s

sailing, or globular sailing, is that in which
Mercator’s chart is used. In both these methods,

it is easy to find the ship’s place with as great

exactness as the chart will allow, either by the

solution of a case in plane trigonometry, or by
geometrical construction.

Qf Plane sailing. As a necessary preliminary

to our understanding this method of navigation,

we shall here give the construction of the plane

chart..

This chart supposes the earth to be a plane,1 .

and the meridians parallel to one another ;
and

likewise the parallels of latitude at equal dist-

ances from one another, as they really are upon
the globe. Though this method is in itself evi-

dently false; vet, in a short run, and especially

near the equator, an account of the ship’s way
may be kept by it tolerably well.

Having determined the limits of the chart,

that is, how many degrees of latitude and lon-

gitude, or meridional distance (they being in

this chart the same), it is to contain : suppose

from the.lat. of 20° N. to the lat. of 71° N., and

from the longitude of London in 0 deg. to the

long, of 50° W.; then choose a scale of equal

parts, by which the chart may be contained

within the size of a sheet of paper on which it

is intended to be drawn.

'Make a parallelogram ABCD (Plate Naviga-

tion. fig. 1) .
the length of which AB from north

to south shall eontnm .71 degrees, the difference

of latitude between the limits' of 20° and 71°;

and the breadth* AD from east to west shall

contain the proposed 50 degrees of longitude,

the degrees being taken from the said scale,

and this parallelogram will be the boundaries

of the chart.

About tile boundaries of the chart make
scales containing the degrees, halves, and quar-

ters of degrees (if the scale is large enough)

;

drawing lines across the chart through every 5

or 10 degrees ;
let the degrees of latitude and

longitude have their respective numbers an-

nexed, and the sheet is then fitted to receive the

places intended to be delineated thereon.

On a straight slip of pasteboard, or stiff paper,

let the scale of the degrees and parts of degrees

of longitude, in the line AD, be laid close to the

edge
;
and the divisions numbered from the right

hand towards the left, being all west longitude,

Seek in a geographical table for the latitudes

and longitudes of the places contained within

the proposed limits
;
and let them be written out

in the order in which they increase in latitude.

Then, to lay down any place, lay the edge

of the pasteboard scale to the divisions on each

side the chart, shewing the latitude of the place;

so that the beginning of its divisions falls on the

right-hand border AB
;
and against the division

shewing the longitude of the given place make
a point, and this gives the position of the place

proposed ; and in like manner are all the other

places to be laid down.
Draw waving lines from one point to the

other, where the coast is contiguous, and thus

the representation of the lands within the pro-

posed limits will be delineated.

Write the names to the respective parts, and
in some convenient place insert a compass, and
the chart will be completed.

2.

The angle formed by the meridian and
rhumb that a ship sails upon, is called, as we
have said, the ship’s course. Thus, if a ship

sails on the N.N.E. rhumb, then her course will

be 22° 3(y ; and so of others, as is manifest from
the following table of the angles which every

point of the compass makes with the meridian.

North. South. Points. D. M. North. South.

_r 2.49
i
a 5.87

8.26

N. by E. S. by E. i 1115 N. by W. S. by W.

i i 14. 4

1 i 1G 52

1 1 19.41

N. N. E. S. S. E. 2 22.30 N. N. W. S. S. W.

2 i 25.19

2 i 28. 7

2 | 30.56

N E. by N. S. E. by S. s 33.45 N.W. by N. S. W. by S„

s i 36.34

3 h 39.22
o 4u 4 42.11

N. E. S. E. 4 45. 0 N. W. s. w.

4 i 47.49

4 i 50.37

4 | 53.2G

N. E. by E. S. E. by E. 5 56.15 N.W. byWj S.W. by W.

5 f
59. 4

5 k 61.52

5 ! 64.42

E. N.E. E. S. E. G 67.30 W. N. W, W. S. W.

6 i 70.19

8 i 73. 7

« 1 75.56

E. by N. E. by S. 78.45 W. by N. W. by S.

7 81.34

7 — 84.22

7 I .

87.11

,
East. 8 90. 0 West.

3. The distance between two places lying on

the same parallel counted in miles of the equa-

tor, or the distance of one place from the meri-

dian of another counted asabove on the parallel

passing over that place, Is called meridional dis-

tance ;
which, in plane sailing, goes under the

name of departure.

4. Let A (fig. 2), denote a certain point on

the earth’s surface, AC its meridian, and AD
the parallel of latitude passing through it

;
and

suppose a ship to sail from A on the N. N.E.

rhumb till -she arrives at B
;
and through Bdraw

the meridian BD, (which, according to the prin-

ciples of plane sailing, must be parallel to CA,)

and the parallel of latitude BC; then the length

of AB, viz. how far the ship lias sailed upon the

N. N.E. rhumb, is called her distance ; AC or BD
will he her difference of latitude, or northing

CB will be her departure, or easting; and the

angle CAB will be the course. Hence it is

plain, that the distance sailed will always be,

greater than either the difference of latitude or
! departure; it being the hypothenuse of a right-

I angled triangle, whereof the other two are the

I

legs; except the ship sails either on a meridian
or a parallel of latitude : for if the ship sails on

|

a meridian, then it is plain, that her distance:

I
will be just equal to her difference of latitude,

l and she will have no departure; but if she sails

! on a parallel, then her distance will be the same

j

with her departure, and she will have no differ

! ence of latitude. It is evident also from the

i
figure, that if the course is less than 4 points

;

or 45 degrees, its complement, viz. the other

!
oblique angle, will be greater than 45 degrees,

|

and so the difference of latitude will be greater

j

than the departure
;
but if the course is greater

than 4 points, then the difference pf latitude

1 1
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will be less than the departure
; and lastly, if

the course is just 4 points, the difference of la-

titude will be equal to the departure.

5.

Since the distance, difference of latitude,

and departure, form a right-angled triangle, in

which the oblique angle opposite to the depar-
ture is the course, and the other its complement;
therefore, having any two of these given, we
can (by plane trigonometry) find the rest

; and
hence arise the cases of plane-sailing, which are
as follow

:

Case I. Course and distance given, to find

the difference of latitude and departure.
Example. Suppose a ship sails from the lati-

tude of 30° 25' north, N. NE. 32 miles (fig. 3).

Required the difference of latitude and depar-
ture, and the latitude come to. Then (by right-

angled trigonometry) we have the following ana-
logy for finding the departure, viz.

As radius ----- 10.00000

to the distance AC - 32. 1.50515

so is the sine of the courseA 22° 30' 9.58284

to the departure BC - 12.25 1.08799

so the ship has made 12.25 miles of departure

easterly, or has got so far to the eastward of her

meridian. Then for the difference of latitude or

northing the ship has made, we have (by rect-

angular trigonometry) the following analogy,

viz.

As radius ----- 10.00000

is the distance AC - 32 1.50515

so is the co-sine of course A 22° 30' 9 58284
to the difference of lat. AB 29.57 1.47077

so the ship has differed her latitude, or made of

northing, 29.57 minutes.

And since her former latitude was north, and

her difference of latitude also north ;
therefore,

To the latitude sailed from - 30°, 25' N
add the difference of latitude 00°, 29.57

and the sum is the latitude come to 30°, 54.57'N.

By this case are calculated the tables of dif-

ference of latitude, and departure, to every de-

gree, point, and quarter-point, of the compass.

Case II. Course and difference of latitude

given, to find distance and departure.

Example. Suppose a ship in the latitude of

45° 25' north, sails NEiN£ easterly (Plate Na-
vigation, fig. 4), till she comes to the latitude of

46° 55' north: required the distance and depar-

tnre made good upon that course.

Since both latitudes are northerly, and the

course also northerly
;
therefore,

From the latitude come to - 46°, 55'

subtract the latitude sailed from 45°, 25'

and there remains - - - 01°, 3<y

the difference of latitude, equal to 90 miles.

And (by rectangular trigonometry) we have

the following analogy for finding the departure

BD, viz.

As radius ----- 10.00000

is to the diff. of latitude AB 90 1.95424

so is the tangent of course A 39°, 22' 9.91104

to the departure BD - 73.84 1.86328

si* the ship has got 73.84 miles to the eastward

of her former meridian.

Again, for the distance AD, we have (by rect-

angular trigonometry) the following proportion,

viz.

As radius ----- 10.00000

is to the secant of the course 39°, 22' 10.1 1 176

so is the diff of latitude AB 90 1.95424

to the distance AD - 116.4 2.06G00

Case III. Difference of latitude and distance

given, to find course and departure.

Example. Suppose a ship sails from the lati-

tude of 56° 50' north, on a rhumb between south

and west, 126 miles, and she is then found by

observation to be in the latitude of 55°, 40'

north : required the course she sailed on, and

her departure from the meridian. (Fig. 5.)

Since the latitudes are both north, and the

\ OL. II.

ship sailing towards the equator; therefore,
From the latitude sailed from - 56°, 50'

subtract the observed latitude - 55°, 10'

and the remainder - 01°, 40'

equal to 70 miles, is the difference of latitude.

By rectangular trigonometry we have the fol-

lowing proportion for finding the angle of the
course F, viz.

As the distance sailed DF 126 2.10037
is to radius - - - - 10.00000
so is the diff'. of latitude FD 70 1.84510
to the co-sine of the course F 56°, 15' 9.74473
which, because she sails between south and west,
will be south 56° 15' west, or SW/AV, Then,
for the departure, we have (by rectangular tri-

gonometry) the following proportion, viz.

As radius' - 10.00000
is to the distance sailed DF 126 2.10037
so is the sine of the course F 56°, 15' 9.91985
to the departure DE - 104.8 2.02022
consequently she has made 104.8 miles of de-
parture westerly.

Case IV. Difference of latitude and departure
given, to find course and distance.

Example. Suppose a ship sails from the latitude

of 44° 50' north, between south and east, till

she has made 64 miles of easting, and is then
found by observation to be in- the latitude of
42° 56' north: required the course and distance
made good.

Since the latitudes are both north, anti the
ship sailing towards the equator; therefore.
From the latitude sailed from - 44°, 50' N
take the latitude come to - 42°, 56'

and there remains - - - 01°, 54'

equal to 114 miles, the difference of latitude or
southing.

In this case (by rectangular trigonometry) we
have the following proportion to find the course
KGL (fig. 6), viz.

As the diff. of latitude GK 114 2.05690
is to radius - - - - 10.00000
so is the departure KL 64 1.80618
to the tangent of course G 29°, 19' 9.74928
which, because the ship is sailing between south

and east, will be south 29° Iff east, or SSE^
east nearly.

Then for the distance, we shall have (by rect-

angular trigonometry) the following analogy,

viz.

As radius ----- 10.00000

is to the diff. of latitude GK 114 2.05690

so is the secant of the course 29°, 19' 10.05952

to the distance GL - 130.8 2.11642
consequently the ship has sailed on a SSE^
east course 130.8 miles.

Case V. Distance and departure given, to

find course and difference of latitude.

Example. Suppose a ship at sea sails from the

latitude of 34° 24' north, between north and
west, 124 miles, and is found to have made of

westing 86 miles : required the course steered,

and the difference of latitude or northing made
good.

In this case (by rectangular trigonometry) we
have the following proportion for finding the

course ADB, (fig. 7), viz.

As the distance AD - 124 2.09342

is to radius - - 10.00000

so is the departure AB 86 1.93450

to the sine of the course D 43° 54' 9.84108

so the ship’s course is north 33° 45' west, or

NW7;N - -west nearly.

Then for the difference of latitude, we have
(by rectangular trigonometry) the following

j

analogy, viz.

• As radius ----- 10.00000

j
is to the distance AD 124 2.09312

! so is the co-sine of the course 43°, 54' 9.81766

to the diff of latitude BD 89.35 T.9J103

which is equal to 1 degree and 29 min. nearly.

K. k

Hence, to find tlm latitude the ship is in, since

both latitudes are north and the ship sailing from

the equator
;
therefore

To the latitude sailed from - 34°, 24'

add the difference of latitude - 1°> 29'

the sum is - 35°, 53

the latitude the ship is in north.

Case VI. Course and departure given, to find

distance and difference of latitude.

Example. Suppose a ship at sea, in the latitude

of 24° 30' south, sails SE^S, til! she has made cf

easting 96 miles : required the distance and dit-

ference of latitude made good on that course.

In this case (by rectangular trigonometry and

by case 2,) we have the following proportion for

finding the distance (fig. 8), viz.

As the sine of the course G 33°, 45' 9.74474

is to the departure HM 96 1.98227

so is radius - IO.OOOCO

to the distance GM - 172.8 2.23753

Then, for the difference of latitude, we have
(by rectangular trigonomety) the following ana-

logy, viz.

As the tangent of course 33°, 45' 9.82489

is to the departure HM 96 - 1.9S227

so is radius ... - IO.OOOCO

to the difference of lat. GH 143.7 2.15738

equal to 2°, 24' nearly. Consequently, since the

latitude the ship sailed from was south, and she

sailing still towards the south,

To the latitude sailed from - 24°, 30'

add the difference of latitude - 2°, 25'

and the sum - 26°, 5T
is the latitude she is come to south.

6. When a ship sails on several courses in 24
hours, the reducing all these into one, and
thereby finding the course and distance made
good upon the whole, is commonly called the

resolving of a traverse.

7. At sea they commonlv begin each day’s

reckoning from the noon of that day, and from
that time they set down ail the different courses

and distances sailed by the snip till noon next
day upon the log-board

;
then from these several

courses and' distances, they compute the differ-

ence of latitude and departure- for each course
(by Case I. qf Plane Sailing)

;
and these, toge-

ther with the courses and distances, are set down
in a table, called the Traverse Table, which
consists of five columns : in the first of which
are placed the courses and distances

;
in the two

next, the differences of latitude belonging to

these courses, according as they are north or
south

;
and in the two last are placed the de-

partures belonging to these courses, according
as they are east or west. Then they sum up all

the northings, and all the southings
;
and taking

the difference v-f these, they know the difference

of latitude made good by the ship in the last 24
hours, which will be north or south, according
as the sum' of the northings or southings is

greatest : the same way, by taking the sum of
all the eastings, and likewise of all the westings,
and subtracting the lesser of these from the
greater, the difference will he the departure
made good by the ship last 24 hours, which will

he east or west according as the sum of the east-

ings is greater or less than the sum of the west-
ings

;
then from the difference of latitude and

departure made good by the sh :

p last 24 hours,
found as above, they find the true course and
distance made good upon the whole (by Case 4
of Plane Sailing), as also the. course and distance
to tire intended port

E ample. Suppose a ship at sea, in the latitude

of 48°, 24' north, ;>.t noon anv day, is bound to a
port in the latitude of 43° 40' north, whose de-
parture from the hip is l i t miles east

; conse-
quently the direct course and distance of the
ship is SSE. \ east 81 1 miles

;
but by reason of

the shifting of ti c winds she is obliged to steer
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cT^;c'°-’
0W

'.
n ^ C0l' rse3 til! noon next day, viz.

t

6 ru,Jcs
’ 64 miles, NWiW 48 miles,

*
.
e v,cst 54 miles, and SEiS 4 east 74 miles

:

re.juired t he course and distance made good the
',
lSL "1 Il0urs

> an<4 the hearing and distance of
tne sh'p from the intended port.

i h j solution of this traverse depends entirely
on the 1st and 4th Cases of Plane Sailing: ; ana
fmst we must (by Case 1.) find the difference of
latitude and departure for each course. Thus,

1.

Course SE/.S distance 53 miles.
For departure.

As radius _

is to the distance - 5g
so is the sine of the course S30,

45'
to the departure' - 31.11

For difference of latitude.
As radius _

is to the distance - ,%•

so is the co-sine of the course 33°, 45'
to the diif of latitude 46.57

2.

Course SSE and distance G-l miles,
For departure.

As radms _

is to the distance -

so is the sine of the course 22°, 30'
to the departure - 24.5

For difference of latitude.
As radius - _ _
is to the distance - 64
so is the co-sine of the course 22°, 30'
to the difference of latitude 59.13 ....

3.

Course NW7>W and distance 48 miles.
For departure.

As radius _ . _

is to the distance - 48
so is the sine of the course 56°, 15

'

to the departure - 39.91
For difference of latitude.

As radius -

is to the distance - 48
so is the co-sine of the course 56°, 15'
to the difference of latitude 26.67

4. Course S6W -§ west and distance 54 miles.
For departure.

As radius -

is to the distance - 54
so is the sine of the course 16°, 52'
to the departure - 15.67

For difference of latitude.
As radius -

is to the distance - 54
so is the co-sine of the course 16°, 52'
to the difference of latitude 51.67

5. Course SE^S ^ east and distance 74 miles.
For departure.

As radius -

is to the distance - 74
so is the sine of the course 39°, 22'

to the departure - 46.94
For difference of latitude.

A’sTadius -

is to the distance - 74
to is the eo-sine of the course 39°, 22'

to the difference of latitude 57.21
Now these several courses and distances, n

g-ether with the differences of latitude and d
partures deduced from them, being set down
the proper columns in the traverse table, wi
Stand as follow

:

The Traverse Table.

10 00000
1.74819

9.74474

1.49293

10.00000

1.74819

9.91985

1.66804

10.00060

1.80618
2.58284

1.38902

10 00000
1.80618

9.96562
1.77280

10.0000C
1.68124

9.91985

1.60109

10.00000

1.68124

9.74474

1.42598

10.0000(

1.73231

9.46261

8.19501

1 0.00CXX

1.73231

9.9809C

1.71321

lO.OOOQi

1.8692:

9.80221

1.6715

10.0000!

1.8092:

9.8882-

1.75*4'

Coicrses. Distances. Diff. of Lat.
1

|

Departufe.

N. S. E. W.

SE/, S — 56 46.57 31.11

S SE — §4 — 59.13 24.5
NW bW — 48 26.67 39.91
fi/W-fW —- 54 — 51,67 15.67
SEAS —

• 94 — 57.21 46.94 —
26.67 214. 2 108.55 55 58

1

26.67 55.58

Diff. of Lat. '187.91
| 46.97

|

Cep.
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From the above table it is plain, since the
sum of the northings is 26.67, and of the south-
ings 214.58, the difference between these, viz.

187.91, will be the southing made good by the
shi p the last 24 hours

;
also the sum of the east-

ings being 102.55, and of the westings 55-58, the
difference 46.97 will be the easting or departure
made good by the ship’s last 24 hours

;
conse-

quently, to find the true course and distance
made good by the ship in that time, it will be
(by Case 4. of Plane Sailing),

As the difference of latitude 187.91 2.27393
is to the radius - - 10.00000
so is the departure - 46.97 1.67182
to the tangent of the course 14°, 03' 9.39789
which is S/>E ^ east nearly. Then for the dis-
tance, it will be,
As radius 10.00000
is to the difference of latitude 187.91 2.27393
so is the secant of the course 14°, 03' 10.01319
to the distance - 193.7 2.28712
consequently the ship has made good the last

24 hours, on a S/>E
-J

east course, 193.7 miles:
and s:nce the ship is sailing towards, the equator;
therefore,

From the latitude sailed from - 48°, 24' N
take the diff. of latitude made good 3 , 08 S

there remains - - 45 , 16 N
the latitude the ship is in north. And because
the port the ship is bound for lies in the latitude
of 43° 40' N. and consequently south ef the
ship

; .therefore,

From the latitude the ship is in 44°, 16' N
take the latitude she is bound for 43 , 40 N

and there remains - - - 1 , 36
or 96 miles, the difference of latitude or south-
ing the ship has to make. Again, the whole
easting the ship had to make being 144 miles,
and she having already made 46.97, or 47 miles
of easting

; therefore the departure or easting
she still has to make will be 97 miles : consA
quently, to find the direct course and distance
between the ship and the intended port, it will
be (by Case 4. of Plane Sailing),

As the difference of latitude 96 1.98227
is to radius - 10.00000
so is the departure - 97 1.98677
to the tangent of the course 45°, 19' 10.00450

And
As radius - - 10.00000
is to the difference of latitude 96 1.98227
so is the secant of the course 45°, 19' 10.15293
to the distance - - 136.5 2.13620
whence the true bearing and distance of the in-
tended port is, SE 136.5 miles.

Of Parallel Sailing. Since the parallels of lati-
tude do always decrease the nearer they ap-
proach the pole, it is plain ?. degree on any of
them must be less than a degree upon the equa-
tor. Now in order to know the length of a de-
gree on any of them, let PB (fig. 9) represent
half the earth’s axis, PA a quadrant of a meri-
dian, and consequently A a point on the equa-
tor, C a point on the meridian, and CD a per-
pendicular from that point upon the axis, which
plainly will be the sine of CP the distance of
that point from the pole, or the co-sine of CA
its distance from the equator

;
and CD will be

to AB, as the sine of CP, or co-sine of CA, is to
the radius. Again, if the quadrant PAB is

turned round upon the axis PB, it is plain the
point A will describe the circumference of the
equator whose radius is AB,and any other point
C Upon the meridian will describe the circum-
ference of a parallel whose radius is CD.

Cor. 1. Hence (because the circumference of
circles are as their radii) it follows, that the cir-
cumference of any parallel is to the circumfer-
ence of the equator, as the co-sine of its latitude
is to radius.

Cor. 2. And since the wholes a e as teir
similar parts, it will be. As the leng h of a de-

I gree on any parallel, is to the length of a degrer
I

upon the equator, so is the co-sine of the latb»
tude of that parallel, to radius.

Cor. 3. Hence, As radius, is to the co-sine ef
any latitude, so are the minutes of difference of
longitude between two meridians, or their dis-
tance in miles upon the equator, to tire distance
of these two meridians on the parallel in miles.

Cor. 4. And, As the co-sine of any parallel, is

to radius, so is the length of any arch on that
parallel (Intercepted between two meridians) in
miles, to the length of a similar arch on the
equator, or minutes of difference of longitude.

Cor. 5. Also, As the co-sine of anyone pa-
rallel, is to the co-sine of any other parallel, so
is the length of any arch on the first in miles,
to the length of the same arch on the other in
miles.

From what has been said, arises the solution
of the several cases of parallel sailing, which are
as follow

:

Case I. Given the difference of longitude be-
tween two places, both lying on the same pa-
rallel

;
to find the distance between those places.

Example 1. Suppose a ship in the latitude of
54° 20' north, sails directly west on that parallel
till she lias differed her longitude 12° 45'; re-
quired the distance sailed on that parallel.

First,The difference of longitude reduced into
minutes, or nautical miles, is 765', which is the
distance between the meridian sailed from, and.
the meridian come to, upon the equator

;
then

to find the distance between these meridians on
the parallel of 54? 20/, or the distance sailed,
it will be, by Cor. 3. of the last article,

As radius - - - 10.00000-
is to the co-sine of the lat. 54° 20' 9.76572
so are the minutes of diff. Ion. 765 2.18366
to the distance on the parallel 446.1 2.64938;

Example 2. A degree en the equator being GO
minutes or nautical miles

;
required the length

of a degree on the parallel of 51° 32'.

By Cor. S. of the last article, it will be
As radius ... 10.00000
is to the co-sine of the latitude51°, 32' 9.79383
so are the min. in l°on the equa. 60 1.77815
to - - 37.32 1.57198
the miles answering to a degree on the parallel
of 51° 32'.

By this problem a table is constructed, shew-
ing the geographic miles answering to a degree
on any parallel of latitude; in which you may
observe, that the columns marked at the top
with D. L. contain the degrees of latitude be-
longing to each parallel : and the adjacent co-
lumns marked at the top Miles, contain the
geographic miles answering to a degree upon,
these parallels. See the table in the article Map-
Though the table does only shew the miles

answering to a degree of any parallel, whose la-
titude consists of a whole number of degrees;
yet it may be made to serve for any parallel
whose latitude is some number of degrees and
minutes, by making the following proportion,
viz.

As 1 degree, or 60 minutes, is to the difference
between the miles answering to a degree in the
next greater and next less tabular latitude than
that proposed

; so is the excess of the proposed
latitude above the next tabular latitude, to a
proportional part

; which, subtracted from the
miles answering to a degree of longitude in the
next less tabular latitude, will give the miles
answering to a degree in the proposed latitude.

Example. Required to find the miles answering
to a degree on the parallel of 56° 44'.

First, The next less parallel of latitude in the
table than that proposed, is that of 56°, a de-
gree of which (by the table) is equal to 35.55
miles

;
and the next greater parallel of latitude

in the table, than that proposed, is that of 5.7°,

a degree of which is (by the table) equal to 32.68
miles ; the difference of these is 87, and the dis-
tance between these parallels is 1 degree, or CO



Wnmjtcs ;
alas the distance between the parallel

of 5(5°, and the proposed parallel of 56° 44', is

4 1 minutes: then, by the preceding proportion,
it will be, As 60 is to 87, so is 44 to 638, the dif-
ference between a degree on the parallel of 56°
and a degree on the parallel of 56° 44'

;
which,

therefore, taken from 33.55, the miles answering
to a degree on the parallel of 56°, leaves 32 912,
the miles answering to a degree on the parallel
'of 56° 44'’, as was required.

Case II. The distance sailed in any parallel of
latitude, or the distance between any two places
on that parallel, being given

;
to find the differ-

ence of longitude.

Example. Suppose a ship in the latitude of
55° 36' north, sails directly east 685,6 miles :

required how much she has differed her lo»-
gitude.

By Cor. 4. Art. 1. of this section, it will be
As the co-sine of the lat. 55° 36' 9.75202
is to radius - - - 10.00000
*o is the distance sailed 68.5.6 2.83607
to minute of dilferenceof Ion. 1213 3.08405
which reduced into degrees, by dividing by 60,
makes 20° 13', the difference of longitude the
ship has made.

This also may be solved by help of the pre-
ceding table, viz. by finding from it the miles
answering to a degree on the proposed parallel,

and dividing with this the given number of
miles, the quotient will be the degrees and mi-
nutes of difference of longitude required.

Thus in the last example, we find, from the
foregoing table, that a degree on the parallel of
55° 33' is equal to 33.89 miles

;
by this we divide

the proposed number of miles 685.6, and the
quotient is 20.13 degrees, i. e. 20° 13', the dif-

ference of longitude required.

Case III. The difference of longitude between
two places on the same parallel, and the distance
between them, being given

; to find the latitude

of that parallel.

Example. Suppose a ship sails on a certain
parallel directly west 624 miles, and then has
differed her longitude 18° 46', or 1126 miles:
required the latitude of the parallel she sailed

upon
;

it will be by Cor. 3. before
As the min. of diff. long. 1. 126 3.05154
is to the distance sailed 624 2.7954 8
so is radius - 10.00000
to the co-sine of the lat. 56°, 21' 9.74364

j

consequently the latitude of the ship, or parallel
]

she sailed upon, was 56° 21'.

From what has been said, may be solved the
following problems :

Prob. I. Suppose two ships in the latitude of
46° 30' north, distant asunder 654 miles, sail

both directly north 256 miles, and consequently
are come to the latitude of 50° 46' north: re-

quired their distance on that parallel.

By Cor. 5. Art. 1. of this section, it will be,

As the co-sine of 46Q ,
30' 9 83781

is to the co-sine of 50°, 46' 9.80105
so is 654 - 2.81558
to - - 601 - 2.77882
the distance between the ships when on the pa-
rallel of 50° 46'.

Prob. II. Suppose two ships in the latitude of
45° 48' north, distant 846 miles, sail directly

north till the distance between them is 624
miles : required the latitude come to, and the
distance sailed.

By Cor. 5. Art. 1. of this section, it will be,

As their first distance 846 2.92737
is to their second distance 624 2.79518

so is the co-sine of - 45°, 48' 9.84334
to the co-sine - - 59°, Off 9.71115

the latitude of the parallel the ships are come to.

Consequently, to find their distance sailed,

From the latitude come to - 59°, 04'

subtract the latitude sailed from 45 , 48

and there remains! - .- 13 ,
10
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equal to 796 miles, the difference of latitude or
distance sailed.

Of Middle-latitude Sailing. 1 . When two places
lie both on the same parallel, we have shewn
how, from the difference of longitude given, to

find the miles of easting or westing between
them, at e contra . But when two places lie not
on the same parallel, then their difference of
longitude cannot be reduced to miles of easting
or westing on the parallel of either place : for
if counted on the parallel of that place tliat has
the greatest latitude, it would be too small

;

and if on the parallel of that place having the
least latitude, it would be too great. Hence the
Qommon way of reducing the difference of lon-
gitude between two places, lying on different
parallels, to miles of easting or westing, ct e con-

tra, is by counting it on the middle parallel be-
tween the places, which is found by adding the
latitudes of the two places together, and taking-
half the sum, which will be the latitude of the
middle parallel required. And hence arises the
solution of the following cases :

Case I. The latitudes of two places, and their
difference of longitude, given

; to find the direct
course and distance.

Example. Required the direct course and dis-

tance between the Lizard in the latitude of
50° 0' north, and longitude of 5° 14' west, and
St. Vincent in the latitude of 1

7°
' 1C/ N. and lon-

gitude of 24° 20' W.
First, To the latitude of the Lizard 50° 00' N
add the latitude of St. Vincent 17 10

Proiff the latitude she 5va$ fit

take the difference of latitude

50°, 00*

1 , 36

The sum is - - 67 10
Half the sum or latitude of the
middle parallel is - 33 35 N

Also the difference of latitude is 33 50
equal to 1970 miles of southing. Again,
From the longitude of St. Vincent 24 20 W
take the longitude of the Lizard 05 14

33°, 35 9.92069

there remains - - - 16 06
equal tol 146 min. of diff'. of Ion. west.

Then for the miles of westing, or departure,
it will be (by Case 1. of Parallel Sailing),

As radius - - - "10.00000
is to the co-sine of the?

middle parallel $
so is min. cliff, of Ion. - 1146 3.05918
to the miles of westing 954.7 2.97987
And for the course it will be (by Case 4. of

Plane Sailing),

As the diff of lat. - 1970 3.29447
is to radius - - - - 10.00000
so is the departure - 954.7 2.97987
to the tang, of the course 25°, 51' 9.68540
which, because it is between south and west,
will be SSW ~ west nearly.

For the distance, it will be, by the same case,

As radius - 10.00000
is to the diff. of lat. - 1970 3.29447
so is the secant of the course 25°, 5 1' 10.04579
to the distance - - 2189 3.34026
whence the direct course and distance front the
Lizard to St. Vincent are SSW i 2189 W. miles.

Case IT. One latitude, course, and distance
sailed, being given; to find the other latitude,

and difference of iongitude.

Example. Suppose a ship in the latitude of
50° 00' north, sails south 50°0(>' west, 150 miles:
required the latitude the ship has come to, and
how much she has differed lur longitude.

First, For the difference of latitude, it will be,
(by Case 1. of Plane Sailing,)

As radius - - 10.00000
is to the distance - 150 2 17609
so is the co-sine of the course 50°, 06' 9.80716
to the diff of latitude - 96.22 ] .98825

|

equal to 1°, 36', And since the ship is sailing
j

toward.* the equator : therefore,

is. k y

and there remains - - 48 ,
24

the latitude she has come to north. Conse-
quently the latitude of the middle parallel will
be 49° 12'.

Then for departure or westing it will be, by
the same Case,
As radius - - 10.00000
is to the distance - 150 2.17609
so is the sine of the course 50°, 06' 9.88489
to the departure - 115.1 2.06098
As for the difference of longitude, it will be,

(by Case 2. of Plane Sailing,)

As the co-s. of the middle par. 49° 12' 9.81519
is to radius - 10.00000
so is the departure - 115.1 2.06098
to the min. diff. of longitude 176.1 2 24579
equal to 2° 56', which is the difference of longi-
tude the ship has made westerly.

Case III. Course and difference of latitude
given

;
to find the distance sailed, and differ-

ence of longitude.

Example. Suppose a ship in the latitude of
53° 34' north, sails SE4S, till by observation she
is found to be in the latitude of 51° 12', and
consequently has differed her latitude 2° 22', or
142 miles: required the distance sailed, and
the difference of longitude.

First, for the departure, it will be, (by Case 2.

of Plane Sailing,)

As radius - - - 10 00000
is to the diff. of latitude 142 2.15229
so is the- tang, of course 33°, 45' 9.82489
to the departure - 94.88 1.9771S
And for the distance it will be, (by the same
Case,)

As radius
__

- - 1 0.00000
is to the diff. of latitude 142 2.15229
so is the secant of the course 33°, 45' 10.080l£
to the distance - 170,8 2.23244

Then, since the latitude sailed from was 53°
34' north, and the latitude come to 51° 12’

north ; therefore the middle parallel will be
52° 23'

;
and consequently, for the difference of

longitude, it will be, (by Case 2. of Parallel
Sailing,)

As the co-sine of the mid. par. 52°, 23' 9.78560
is to the departure - 94.88 1.97718
so is radius - - 10.00000
t» min. of diff. of longitude 155.5 2.1917S
equal to 2° 35', the difference of longitude
easterly.

Case IV. Difference of latitude and distance
sailed, given

; to find the course and difference
of longitude,

Example, Suppose a ship in the latitude of
43° 26' north, sails between south and east, 246
miles, and then is found by observation to be
in the latitude of 41° 06' north : required the.
direct course and difference of longitude.

First, for the course, it will be, (by Case 3. of
Plane Sailing,)

As the distance - 246 2.30094
is to radius - - 10.00000
so is the diff. of latitude 140 2.1461.3
to the co-sine of the course 55Q, 19' 9.75519
which, because the ship sails between south and
east, will be south 55° 19' east, or SE4E nearly.

Then, for departure, it will be, by the same
Case,

As radius
_

... lO.OOOQO
is to the distance - 213 2.39094
so is the sine of the course 55°, 19' 9.91504
to the departure - 202,3 2,3050?

Lastly, For the difference of longitude, it wil^
will be, (by Case 2. of Parallel Sailing.)

As the co-sine of the mid. par, 42°, Iff 9.86924
is to the departure - 803.8 2.3059a
so is radius

^

- = IOGGjoQ
te min. of diff. of longitude 273,3 Vvff-ff,-*
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equal to 4° 33', the difference of longitude
easterly.

C.\ se V. Course and departure given
;
to find

difference of latitude, difference of longitude,

and distance sailed.

Example. Suppose a ship in rite latitude of
48° 23' north, sails SW/?3, till she has made of

westing 123 miles: required the latitude come
to, the difference of longitude, and the distance

sailed.

First, For the distance, it will be, (by Case C.

of Plane Sailing,)

As the sine of the course 33°, 45' 6.74474
is to the departure - 123 2 08991
so is radius - 10.00000

to the distance - 221.4 2.34,517

And for the difference of latitude, it will be,

by the same Case,

As the tang, of course 33°, 45' 9.82489

is to the departure - 123 2.08991

so is radius - 10.00000
to the diff. of latitude 184 2.26502
equal to 3° 04'; and since the ship is sailing to-

wards the equator, the latitude come to will be
45° 19' north; and consequently the middle
parallel will be 46° 51'.

Then, to find the difference of longitude, it

will be, (Case 2. of Parallel Sailing,)

As the co-sine of middle par. 46°, 51' 9.83500

is to the departure - 123 2.08991
so is radius - 10.00000
to min. of diff. of longitude 180 2.25491

which is equal to 3° 00', the difference of longi-

tude westerly.

Case VI. Difference of latitude and departure
given

; to find course, distance, and difference of

longitude.

Example. Suppose a ship in the latitude of
46° 37' north, sails between south and east, till

she has made of easting 146 miles, and is

then found by observation to be in the latitude

of 43° 24' north : required the course, distance,

and difference of longitude.
First, by Case 4. of Plane Sailing, it will be

for the course,

As the diff. of latitude 193 2.28556
is to the departure - 146 2.16137
so is.-radius - - 10.00000

9.87581to the tang, of the course 36°, 55'

which, because the ship is sailing between south
and east, will be south 36° 55' east, or SE£S ^
east nearly.

For the distance, it will be, by the same Case,

As radius - -
J

10 00000
is to the diff. of latitude 193 2.28556
so is the secant of the course 3 6°, 55' 10.09718
to the distance - 241.4 2.38274
Then, for the difference of longitude, it will

be, by Case 2. of Parallel Sailing,

As the co-sine of the mid. par. 45°, 00' 9.84949
is to the departure - 146 2.16137
so is radius - - 10.00000
to min. of diff. of longitude 205 2.31188
equal to 3° 25', the difference of longitude
easterly.

Case VII. Distance and departure given
;
to

find difference of latitude, course, and difference

of longitude.

Example. Suppose a ship in the latitude of

S30 40' north, sails between south and east 165
miles, and has then made of easting 1 12.5 miles:
required the difference of latitude, course, and
difference of longitude.

First, for the course, it will be, by Case 5. of
Plane Sailing,

As the distance - 165 2.21748
is to radius - - 10.00000
so is the departure - 102.5 2.05115
to the sine of the course 42°, 59' 9.83367
which, because the ship sails between south and
cast, will be south 42° 59' east, or SFtfE j east
nearly.
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And for the difference of latitude, it will be,
by the same Case,
As radius - . 10.00000
is to the distance - 165 2.21748
so is the co-sine of the course 42° 59' 9.86436
to the difference of latitude 120.7 2.08184
equal to 2° 00'; consequently the latitude come
to will be 3 !° 40' north, and the latitude of the
middle parallel will be 32° 40'. Hence, to find
the difference ot longitude, it will be, by Case 2.

ot Parallel Sailing,

h.s the co-sine of the mid. par. 32°, 40' 9.92522
is to the departure - 112.5 2.05115
so is radius ... 10.00000
to min. of diff. of long. 133.6 2.12593
equal to 2° 13' nearly, the difference of longi-
tude easterly.

Case VIII. Difference of longitude and de-
parture g; veil

: to find difference of latitude,

course, and distance sailed.

Example. Suppose a ship in the latitude of
50° 46' north, sails between south and west, till

her difference of longitude is 3° 12', and is then
found to have departed from her former meri-
dian L26 miles: required the difference of la-

titude, course, and distance sailed.

First, for the latitude she has come to, it will

be, by Case 3. of Parallel Sailing,

As min. of diff. of long. 192 2.28330
is to the departure - 126 2.10037
so is radius - - 10.00000
to the co-sine of mid. par. 48°, 59' 9.81707
Now, since the middle latitude is equal to

half the sum of the two latitudes (by art. 1. of

this sect.) and so the sum of the two latitudes

equal to double the middle latitude
;

it follows,

that if from double the middle latitude we sub-

tract any one of the latitudes, the remainder
will be the other. Plence from twice 48° 59',

viz. 97° 58', taking 50° 46' the latitude sailed

from, there remains 47° 12' the latitude come
to

;
consequently the difference of latitude is

3° 34', or 214 minutes.

Then, for the course, it will be, by Case 4. of
Plane Sailing,

As difference of latitude 214 2.33041
is to radius - 10.00000
so is the departure - 126 2.10037
to the tang, of the course 30° 29' 9.7699S
which, because it is between south and west,
will be south 30° 29' west, or SSW f west
nearly.

And for the distance, it will be, by the same
Case,

As radius - - _ 10.00000
is to the difference of lat. 214 2.33041
so is the secant of the course 30°, 29' 10:06461
to the distance - - 248.4 2.39502

2. From what has been said, it will be easy to
solve a traverse by the rules of Middle-latitude
Sailing.

Example. Suppose a ship in the latitude of
43° 25' north, sails upon the following courses,
viz. SW//S 63 miles, SSW \ west 45 miles, S5E
54 miles, and SW4W 74 miles: required the
latitude the ship has come to, and how far she
has differed her longitude.

First, By Case 2. of this sect, find the differ-
ence ot latitude and difference of longitude be-
longing to each course and distance, and they
will stand as in the following table :

Courses. Distances. Diff. of Lat. Diff.oJ Long.

SWbS - 63
SSWfW - 45
S//F. - 54
SWtSW - 74

Diff.

North. South. East. West.

>f Lat.

52.4

39.7

53.0

41.1

14.75

47.85

28.62

81.08

157.55

13.75186.2

Diff. of Long. 143.80

Hence it is plain the ship has differed her
latitude 186.2 minutes, or 3* 6', and so has
come to the latitude ol 40° 19' north, and lias-

made of difference of longitude 143.8 minutes,
or 2° 23' 48", westerly.

3, I his method ot sailing, though it is not.
strictly true, yet comes very near the truth,
as will be evident by comparing an example
wrought by ties method with the same-
wrought by the method delivered in the next
section, which is strictly true; and it serves,
without any considerable error, in runnings-
ol 450 mile's between the equator and parallel
of 30 degrees, oi 300 miles between that and
the parallel of 60 degrees, and of 150 miles
as far as there is any occasion, and conse-
quently must be sufficiently exact for 24
hours run.

Of Mercator’.'; sailing. Though the me-
ridians do all meet at the pole, and the pa-
rallels to the equator do continually decrease,
and that in proportion to the co-sines of their
latitudes

; vet m old sea-charts the meridians
weie drawn parallel to one another, and con-
sequently the parallels of latitude made equal
to the equator, and so a degree of longitude,
on any parallel as large as a degree on the
equator

; also in these charts the degrees of
latitude were still r epresented (as they are in
themselves) equal to each other, and to those
of the equator. Rv tnese means-the degrees
of longitude being increased beyond their
just proportion, and the more so the nearer
they approach the pole, the degrees of lati-
tude at the same time remaining the same, it

is evident places must be very erroneously
marked down upon these charts with respect
to their latitude and longitude, and conse-
quently their bearing from one another very
false.

J

1 o remedy this inconvenience, so as still to
keep the meridians parallel, it is plain we
must protract, or lengthen, the degrees of
latitude in the same proportion as those of
longitude are, that so the proportion in east-
ing and westing may be the same with that
of southing and northing, and consequently
the bearings ofplaces from one another are the
same upon the chart as upon the globe itself.

Let ABD (tig. 10.) be a quadrant of a me-
ridian, A the pole, D a point on the equator,.
AC half the axis, B any point upon the me-
ridian, from which draw BE perpendicular
to AC, and BG perpendicular to CD: then
BG will he the sine, and BF or CG the co-
sine, of BD the latitude of the point B ; draw
I) E the tangent and C E the secant of the arch
CD. It has been demonstrated,, that any
arch of a parallel is to the like arch of the
equator, as the co-sine of the latitude of that
parallel is to radius. Thus any arch, as a
minute on the parallel described bv the point
B, will be to a minute on the equator, as BF
°r GGis to C D ; but since the triangles CGI?,.
CDE, are similar, therefore CG will be to
C D as CB is to CE, i. e. the co-sine of any
parallel is to radius as radius is to the secant
of the latitude of that parallel. But it has
been just now shown, th t the co-sine of any
parallel is to radius, as the length of any arch
(as a minute) on that parallel is to the length
of the like arch on the equator

; therefore the
length of any arc!) (as a minute) on any pa-
rallel, is to the length of the like arch on. the
equator, as radius is to the secant of the
latitude of that parallel

; and so the length
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1

of any arch (as a minute) on the equator,

k longer than the like arch of any p rallel,

in the same proportion a; the secant of

the latitude of that parallel is to radius.

But since iir this projection the meridians

are parallel, and consequently each paral-

lel of latitude equal to the equator, it is

plain the length of any arch (as a minute) on

any parallel, is increased beyond its just pro-

portion, at such rate as the secant of the lati-

tude of that parallel is greater than radius;

and therefore, to keep up the proportion of

northing and southing to that of easting and

westing, upon this chart, as it is upon the

globe itselr, the length of a minute upon the

meridian at any parallel must also be increas-

ed beyond its just proportion at the same

rate, i. t. as the secant of the latitude of that

parallel is greater than radius. Thus to find

the length o. a minute upon the meridian at

the latitude ot 73 degrees, since a minute of

a meridian i- every vvnere equal on the globe,

and also equal to a rniimte upon the equator,

let it be represented by unity; then making

it as radius to the secant of 75 degrees, so is

unity to a fourth number, which is 3.864

nearly; and consequently, bv whatever line

you represent one minute on the equator of

this chart, the -length of one minute on the

enlarged meridian at the latitude ot 75 de-

crees, or the distance between tne paiu.ici ot

7 5° 00'' and the parallel of75°01 /

,
will be equal

to 3 of these lines, and of one of them.

By making the same proportion, it will be

found that the length ot a minute on the me-

ridian of this chart at the parallel of 60°, or

the distance between the parallel of 60° 00

and tiiat oi 60 0 k, is equal to two of these

lines. After the same manner, the length of

a minute on the enlarged meridian may be

found at any latitude; and consequently be-

ginning at the equator, and computing the

length°of every intermediate minute between

that and any parallel, the sum of all these

shall be the length of a meridian intercepted

between the equator and that par.ilk 1 , and

the distance of each degree and minute of

latitude from the equator upon the meridian

of this chart, computed in minutes of the

equator, forms what is commonly called a

table of meridional parts.

If the arch BD (fig. 10.) represents the lati-

tude of any point B, then (CD being radius)

CE will be the secant of that latitude ; but it

has been shown above, that radius is to secant

of any latitude, as the length of a minute

upon the equator is to the length of a minute

on the meridian of this chart at that latitude
;

therefore CD is to CE, as the length of a mi-

nute on the equator is to the length ot a mi-

nute upon the meridian at the latitude of

the point 13. Consequently, if the ladius CL)

is taken equal to the length ot a minute upon

the equator, CE, or the secant of the latitude,

will be equal to the length of a minute upon

the meridian at that latitude. Iheiefore, in

general, if the length of a minute upon the

equator is made radius, the length of a mi-

nute upon tlie enlarged meridian will be e very

where equal to the secant of the arch con-

tained between it and the equator.

Hence it follows, since the length of every

intermediate minute between the equator

and any parallel is equal to the secant ot the

latitude, (the radius being equal to a minute

upon the equator), the sum ot ail these

lengths, or the distance ot that paiallel on tne

enlarged meridian from the equator, will be
equal to (lie sum of all the secants to every

minute contained between it and the equator.

Consequently, the distance between any two
parallels on the same side of the equator, is

equal to the difference of the sums of all the

secants contained between the equator and
each parallel ; and the distance b tween any
two parallels on contrary sides of the equator,

is equal to the sum of the sums of all the se-

cants contained between the equator and each
parallel.

By the tables of meridional parts given by all

the writers on this subject, may be constructed

the nautical chart, commonly called Mercator’s

chart. Sec Maps.
In fig. li, let A and E represent two places

upon Mercator’s chart, AC the meridian of A,
and CE the parallel of latitude passing through

E; draw AE, and set off upon AC the length

AB equal to the number of minutes contained

in the difference of latitude between the two
places, and taken from the same scale of equal

parts the chart was made by, or from the equa-

tor, or any graduated parallel of the chart, and
through B draw BD parallel to CE meeting AE
in D. Then AC will be the enlarged difference

of latitude, AB the proper difference of lati-

tude, CE the difference of longitude, BD the

departure, AE the enlarged distance, and AD
the proper distance, between the two places A
and E also the angle BAD will he the course,

and -\E the rhumb-line between them.

Now, since in the triangle ACE, BD is pa-

rallel to one of its sides CE ;
it is plain the tri-

angles ACE, ABD, will be similar, and conse-

quently the sides proportional. Hence arise the.

solutions of the several cases in this sailing,

which are as follow:

Case I. The latitudes of two places given, to

find the meridional or enlarged difference of

latitude between them.

Of this case there are three varieties, viz.

either one of the Diaces lies on the equator • or

both on the same side of it ;
or lastly, on dif-

ferent sides.

]. If one of the proposed places lies on the

equator, then the meridional difference of lati-

tude is the same with the latitude of the other

place, taken from the table of meridional parts.

Examp/e. Required the meridional difference

of latitude between St. Thomas, lying on the

equator, and St. Antonio, in the latitude of 17°

2(/ north. We look in the tables for the meri-

dional part answering to 17° 2(/, and find it

to be 1036.2, the enlarged difference of latitude

required.

2. If the two proposed places are on the same
side of the equator, then the meridional differ-

ence of latitude is found by subtracting the

meridional parts answering to the least latitude

from those answering to the greatest, and the

difference is that required.

Example. Required the meridional difference

of latitude between the Lizard in the latitude

of 30° 00/ north, and Antigua in the latitude of

17° 30a north.

From the meridional parts of 50°, 00/ 3474-5

subtract the merid. parts of 17 30- 1066.7

there remains - - 2407.8

the meridional difference of latitude required-

3. If the places lie on different sides of the

equator, then the meridional differenc e of lati-

tude is found by adding together the meridional

parts answering to each latitude, and the sum is

that required.

Example. Required the meridional difference

of latitude between Antigua in the latitude of

17° 80' north, and Lima in Peru in the latitude

of 12° 30' south.

To the merid. parts answering to 17° 30' 1066.7

vdd these answering to - 12 30 756.1

the sum is 1822.8

the meridional difference of latitude required.

Case II. The latitudes and longitudes of two-

places given
;
to find the direct course and dis

tance between them.

Example. Required to find the direct course

and distance between the Lizard in the latitude

of 50° 00/ north, and Port Royal in Jamaica, in

the latitude of 17° 40'; differing in longitude
70° 46', Port Royal lying so far to tire westward
of the Lizard.

Preparation.
From the latitude of the Lizard - 50° 00'

subtract the latitude of Port Royal 17 40

and there remains - 32 20
equal to 1940 minutes, the proper difference of
latitude.

Then from the merid. parts of 50° 00' 3474.5
subtract those of - 17 40 1057.2

and there remains - 2397.3

the meridional or enlarged difference of longi-

tude.

Geometrically. Draw the line AC, fig. 12,

representing the meridian of the Lizard at A
;

and set off from A, upon that line AE equal to

1940 (from any scale of equal parts) the proper
difference of latitude, also AC equal to 23971.3

(from the same scale) the meridional or enlarged
difference of latitude. Upon the point C raise

CB perpendicular to AC, and make CB equal
to 4246, the minutes of difference of longitude.

Join AB, and through E draw ED parallel

to BC : so the case is constructed
;
and AD ap-

plied to the same scale of equal parts the other
legs were taken from, will give the direct dis-

tance, and the angle DAD measured by the line

of chords will- give the course.

By Calculation..
For the angle of the course BAD, it will be,

(by rectangular trigonometrv,)

ac
:
cb :: r

: t. bac,
/. e. As the mend. diff. of lat. 239-7.3 3.37970
is- to the difference of long. 4246.0 3.62798
so is radius - - 10.00000
to the tang, of the direct course 60° 33' 10.34828
which, because Port Royal is southward of the
Lizard, and the difference of longitude westerly,
will be south 60° 33'’ west, or SW5W ^ west
nearly.

Then for the distance AD, it will be (by
rectangular trigonometry),

R • AE ;; Sec. A ; AD,
i. e. As the radius - - 10.00000
is the proper diff. of lat. 1940 3.28780
so is the secant of. the course 60° 33' 10.30833
to the distance - 3945.6 3.59613
consequently the direct course and distance be-
tween the Lizard and Port Royal in Jamaica, is

south 60° 33' 3945.6 miles-

Case III. Course and distance sailed, riven ;

to find difference of latitude, and difference of
longitude.

Example. Suppose a ship from the Lizard in
the latitude of 50° 00' north, sails soi th 35° 4o'

west 156 miles : required the latitude come to,
and how much she has altered her longitude.

Geometrically. 1. Draw the line BK ffig..

13), representing the meridian of the Lizard
at B . from B draw the line BM, making with
BK an angle equal to 35° 40' and upon this
line set off BM equal to 56 the given distance,
and -from M let fall the perpendicular MKL
upon BK.
Then for BK the proper difference of latitude,

it will be, (by rectangular trigonometry,)

R
;
MB

; :
S. BMK

; BK,
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{• (' As radius - . 10.03000
is to the distance - 156 2.19812
so is the co-sine of the course 35° 40' 9.90978
to the proper difF. of lat. 127 2.10290
equal to 2° 07'; and since the ship is sailing
from a north latitude towards the south, there-
fore the latitude come to will be 47° 53' north.
Hence the meridional difference of latitude will
be 198.4,

2. Produce BK to D, till BD is equal to
193.4

; through D draw DL parallel to MK,
meeting DM produced in L ; then DL will be
the difference of longitude : to find which by
calculation, it will be, (by rectangular trigono-
metry,)

R
: BD ;; T. LBD

: DL,
i. e, As radius

.

- 10.00003
is to the meridional diff. of lat. 193.4 2.28646'
so is the tang, of the course 35°40/ 9.85594
to minutes of diff. of long. 188.8 2,14240
equal to 2° 18' 48", the difference of longitude
the ship has made westerly.

• C’ a se IV. Given course and both latitudes,
viz. the latitude sailed from, and the latitude
come to; to find the distance sailed, and the dif-
ference of longitude.

Example. Suppose a ship in the latitude of
5'

- 20 north, sails south 33° 45' east, until by
observation she is found to be in the latitude of
5’E 4;> north: required the distance sailed, apd
tire difference of longitude.

Geometrically, Draw AB (fig. 14), to re-
present the meridian of the ship in the first la-
titude

j
and set off from A to B 155 the minutes

of the proper difference of latitude, also AG
equal to 257.9 the minutes of the enlarged dif-
ference of latitude. Through B and G, draw
the lines BC and GK perpendicular to AG; also
draw AK, making with AG an angle of 83° 45',

which will meet the two former lines in the
points C and K

;
so the case is constructed, and

AC and GK may be found from the line of
equal parts ; to find which,

Ey Calculation
;

First, For the difference of longitude, it will
be, (by rectangular trigonometry,)

r
: ag t. gak • gx,

i. *. As radius - - 10.00000
is to the enlarged diff. of lat, 257.2 2,41 145
so is the tang, of the course 38° 45 / 9.84289
to min. of diff. of longitude 172.3 2.23634
equal to 2° 52' IS", the difference of longitude
the ship has made easterly.

This might also have been found, by first

finding the departure BC (by Case 2. of Plane
Sailing), and then it would be AB

) BC ; ; AG
* GK, the difference of longitude required.
Then, for the direct distance AC, it will be,

(by rectangular trigonometry,)

r
:
ab" : : sec. a

: ac,
i. e. As radius - 10.00000
is to the proper diff. of lat. 155 2,19038
ao is the secant of the course 33° 45' 10.08015
to the direct distance 186.4 2.27048
consequently the ship has sailed south 83° 45'

east 186.4 miles, and has differed her lon°-itude
2° 52' 13" easterly.

Case V. Both latitudes and distances sailed,
given

; to find the direct course, and difference
of longitude.

Example. Suppose a ship from the latitude of
45° 26' north, sails between north and east 195
miles, and then by observation she is found to
bo in the latitude of 48° 6' north : required the
direct course, and difference of longitude.
Geometrically. Draw AB (fig, 15), equal

to 160, the proper difference of latitude, and
from the point B raise the perpendicular BD;
then take 195 in your compasses, and setting
one foot of them in A, with the other cross the
Hino BD in D. Produce AB, till AC is equal
lo 23S.6 the enlarged difference of latitude.
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Through C draw CK parallel to BD, meeting
AD produced in IC: so the case is constructed

;

and the angle A may be measured by the line
of chords, and C1C by the line of equal parts :

to find which,
By Calculation ?

Tii st. For the angle of the course BAD, it will
be, (by rectangular trigonometry,)

ab
; r :: ad ; scc . a.

{• e. As the proper diff. of lat. 160 2.20412
is to radius - - 10.00000
so is the distance - 195 2.29003
to the secant of the course 34° 52' 10.08591
which, because the ship is sailing between north
and east, will be north 34° 52' east, or NEiN
1° 7' easterly.

Then, for the difference of longitude, it will
he, (by rectangular trigonometry.)

r
:
ac

; ;
t. a

: ck,
'• As radius

_

- - 10.00000
is to the merid. diff. of lat. 233.6 2.36847
so sthe tang, of the course 34° 52' 9,34307
to min. of diff. of longitude 162.8 2.21 154
equal to *2° 42' 48", the difference of longitude
easterly.

Case VI. One latitude, course, and difference
of longitude, given

; to find the other latitude
and distance sailed.

Example. Suppose a ship from the latitude of
48° 50' north, sails south 34° 40' west, till her
difference of longitude is 2° 42' : required the
latitude come to, and the distance sailed.

Geometrically. 1 . Draw AE (fig. 16), to
represent the meridian of the ship in the first

latitude, and make the angle EAC equal to
34° 40', the angle of the course

;
then draw EC

parallel to AE, at the distance of 164 the mi-
nutes of difference of longitude, which will
meet AC in the point C. From C let fall upon
AE the perpendicular CE ; then AE will bethe
enlarged difference of latitude. To find which,
by calculation, it will be, (by rectangular tri-
gonometry,)

'T. A
:
R ;; CE

) AE,
{ As 'the tang, of the course 34° 40' 9.83984
is to the radius

_

- - 10.00000
so is min. of diff longitude 164 2.21484
to the enlarged diff of latitude 2.37.2 2.37500
arid because the ship is sailing from a north la-
titude southerly, therefore
From the merid. parts of 1
the latitude sailed from 5

4 3866.9

take the merid, difference of latitude 237.2

and there remains ... 3f29.7
the meridional parts of the latitude come to, viz
46° 09'.

Hence, for the proper difference of latitude,
From the latitude sailed from - 48© 50' N
take the latitude come to - - 46 09 N

and there remains - - 2 41
equal to 161, the minutes of difference of lati-
tude.

2. Set off upon AE the length AD equal to
161 the proper difference of latitude, and
through D draw DB parallel to CE ; then AB
will be the direct distance. To find which, by
calculation, it will be, (by rectangular trigono-
metry,)

R : AD : :
Sec. A

: AB.
'• <?• As radius - - *

10.00000
t3 to the proper diff of lat. 161 2.20683
so is the secant of the course 34° 40' 10.08488
to the direct distance - 195.8 2.29171

i

Case VII One latitude, course, and departure,
given

; to find the other latitude, distance sailed,
and difference of longitude.

Example. Suppose a ship sails from the latitude
of 54° 86' north, south 42

' 33' east, until she has
made of departure 116 miles: required the la-
titude she is in, her direct distance sailed, and
how mueh she ha« altered her longitude.

9.33010
2.06446

10.00000
2.23486

,

GroMETMCAMY. 1. Havingdrawn the merG
dian AB (fig. 17), make the Tingle BAD equal
to 42 33'. Draw FD parallel to AB at the dis-
tance of 116, which will meet AD in D. Let
fall upon AB the perpendicular DB. Then AB
will be the proper difference of latitude, andAD the direct distance : to find which by cal-
culation, first, for the distance AD it will be,
(by rectangular trigonometry,)

s. a
; bd : : r : ad.

I. c. As the sine of the course 42 3
33'

is to the departure - 116
so is radius

to the direct distance - 171.5
Then, for the proper difference of latitude, it

will be, (by rectangular trigonometry,)
T. A

: ed ;; ‘r
;
ab/

[ <?• As the tang, of the course 4*2° 33' 9.9628

1

is to the departure - 116 2.06446
so is radius - . 10.00000
to the proper diff of latitude 126.4 2.10165
equal to 2" O': consequently the ship has come
to the latitude of 52° SO' north ; and so the me-
ridional difference of latitude will be 212.2.

2. Produce AB to E, till AE be equal to
212.2; and through E draw EC parallel to BD,
meeting AD produced in C ; then EC will be
the difference of longitude; to find which by
calculation, it will be, ^hy rectangular trigono-
metry,)

R
: AE T, A

; EC.
i. e. As radius
is to the merid. diff. of lat. 212.2
so is the tang, of the course 42° 33'
to the min. of diff. of long, 194,8
equal to 3

J 14' 48", the difference of longitude
easterly.

0

This might have been found otherwise, thus:
Because the triangles ACE, ADB, are similar;
therefore it will be,

AB
;
BD AE * EC.

h c. As the proper diff, of lat, 1 26.4
is to the departure - 116
so is the enlarged diff of lat. 212.2
to min. of diff'. of longitude 194.8

Case Vllf. Both latitudes and
given

;
to find course, distance, and difference

of longitude.

Example. Suppose a ship from the latitude of
46° 20' N. sails between south and -west, till she
has made of departure 126.4 miles; and is then
found by observation to be in the latitude of
"4 3o north : required the course and distance
sailed, and difference of longitude.
Geometrically. Draw AK (fig. IS), to re-

present the meridian ox the ship m her first lati-
tude

; set off
-

upon it AC, equal to 165, the pro-
per difference of latitude. Draw BC perpendi-
culai to AC, equal to 126.4 the departure, and
join AB. Set off from A, AK equal to 233.3,
the enlarged difference of latitude

; and thrbugh
K draw KD parallel to BC, meeting AB pro-
duced in D

;
so the case is constructed, and DiC

will be the difference of longitude, AB the dis-
tance, and the angle A the course

; to find
which,

By Calculation
;

First, For DC the difference of longitude, it
will be,

ac : cb :: ak ; kd.
/. e. As the proper diff. of lat. 165
is to the departure - 126.4
so is the enlarged diff of lat. 233.3
to min. of diff. of longitude 178,7
equal to 2° 58' 42", the difference of longitude
westerly.

Then, for the course it will be, (by rectan-
gular trigonometry,)

ac
:
bc :: r

: t. a.
e. As the proper diff. of lat. 165 2.21748

is to the departure - 446,1 2,10175
so is radius - - 1Q.0Q00C
to the tang, of the course 87° 27' 9.88 127

10.00000
2.32675
9.96281

2.2S956

2.10165
2.06446
2.32675
2.28956

departure

2.21748
2.10175

2.36791
2.25218
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V'h'c'n, because the ship sails between south and
west, will be south 37° 27' west, or SW/5S
6° 3& westerly.

Lastly, For the distance AB, it will be, (by

rectangular trigonpmetry,)

s, a : bc :: r
: ab.

i. e. As the sine of the course 37° 27' 9.78395

js to the departure - 126.4 2.10175

so is radius - - 10.00000

to the direct distance - 207.9 2.31780

Case IX. One latitude, distance sailed, and
1 departure, given

;
to find the other latitude, dif-

ference of longitude, and course.

Example. Suppose a ship in the latitude of

4S° 33' north, sails between south and east 138

miles, and has then made of departure 112.6:

required the latitude come to, the direct course,

and difference of longitude.

Geometrically. 1. Draw BD (fig. 19) for

the meridian of the ship at B ;
and parallel to it

draw FE, at the distance of 112.6, the departure.

Take 138, the distance, in your compasses, and

fixing one point of them in B. with the other

cross the line FE in the point E ;
then join B

and E, and from E let fall upon BD the perpen-

dicular ED ;
so BD will be the proper difference

of latitude, and the angle B will be the course

;

to find which by calculation,

First, For the course it will be, (by rectaiigular

|
trigonometry,)

BE
:
R :: DE

;
S. B.

I i. e. As the distance - 138 2.13988

|
is to radius - - - 10.00000

j

I so is the departure - 112.6. 2.05154 I

[ to the sine of the course 54° 4V 9.91166

I which, because- the ship sails between south and

f east, will be south 54° 41' east, or SE 0° 41'

* easterly.

Then, for the difference of latitude, it will be,

j
(by rectangular trigonometry,)

r
;
be

: :
Co. s. b : bd.

i. e. As radius - 10.00000

is to the distance - 138 2.13988

so is the co-sine of the course 54° 41' 9.76200

i

to the difference of latitude 79.8 1.90188

equal to 1° 19'. Consequently the ship has come
I to the latitude of 47° 13'. Hence the meridional

difference of latitude will be 117.7.

2dly. Produce B to A, till BA is equal ' to

117.7 ; and through A draw AC parallel to DE,
meeting BE produced in C

;
then AC will be the

difference of longitude
; to find which by cal-

culation, it will be,

BD
:
DE BA

:
AC.

i. e. As the proper diif. of lat. 79.8 1.90180

is to the departure - 112.6 2.05154

so is the enlarged diff. of lat. 117.7 2.07078

to the diff. of longitude - 166.1 2.22014

equal to 2° 46' 03", the difference of longitude

easterly.

Having shewn under the article Maps how
to construct a Mercator’s chart, we shall now
proceed to point out its several uses.

Prob. I. Let it be required to lay down a

place upon the chart, its latitude, and the differ-

ence of longitude between it and some known
place upon the chart being given.

Example. Let the known place be the Lizard,

lying on the parallel of 50° 00' north, and the

place to be laid down St. Katherine’s on the east

coast of America, differing in longitude from
the Lizard 42° 36', lying so much to the west-

ward of it.

Let L represent the Lizard on the chart, (fig.

20,) lying on the parallel of 50J 00' north,- its

meridian. Set offAE from E upon the equator

EQ 42
r>

36', towards O, which will reach from
E to F. Through F draw the meridian EG, and
this will be the meridian of St. Katharine’s then

set off from Q to H upon the graduated meri-

dian QB, 28 degrees
;
and through FI draw the

parallel of latitude FIM, which will meet the
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former meridian in K, the place upon the chart

required.

P;;ob. II. Given two places upon the chart, to

find their difference of latitude and difference of

longitude.

Through the two places draw parallels of la-

titude
;
then the distance between these parallels,

numbered in degrees and minutes upon the gra-

duated meridian, will be the difference of lati-

tude required
; and through the two places

drawing meridians, the distance between these,

counted in degrees and minutes on the equator,
or any graduated parallel, will be the difference

of longitude required.

Prob. PI. To find the bearing of one place

from another, upon the chart.

Example. Required the bearing of St. Kathe-
rine’s at K, from the Lizard at L.
Draw the meridian of the Lizard AE, and

join K and L with the right line KI.
;
then, by

the line of chords, measuring the angle KLE,
and with that entering the tables, we shall have
the thing required.

This may also be done, by having compasses
drawn on the chart (suppose at two of its cor-
ners)

; then lay the edge of a ruler over the two
places, and let fall a perpendicular, or take the
nearest distance from the centre of the compass
next the first place, to the ruler’s edge

;
then,

with this distance in your compasses, slide them
along by the ruler’s edge, keeping one foot of
them close to the ruler, and the other as near as

you can judge perpemfcular to it, which will

describe the rhumb required.

Prob. IV. To find the distance between two
given places upon the chart.

This problem admits of four cases, according
to the situation of the two places with respect
to one another.

Case I. When the given places lie both upon
the equator.

In this case their distance is found by convert-
ing the degrees of difference of longitude inter-

cepted between them into minutes.
Case II. When the two places lie both on the

same meridian.

Draw the parallels of those places
;
and the

degrees upon the graduated meridian, inter-

cepted between those parallels, reduced to mi-
nutes, give the distance required.

Case III. When the two places lie on the same
parallel.

Example. Required to find the distance be-
tween the points K and N, both lying on the
parallel of 28° 00' north. 1’ake from your scale

the chord of 60 or radius, in your compasses,
and with that extent on KN as a base make the
isosceles triangle KPN : then take from the line

of sines the co-sine of the latitude, or sine of 72°,

and set that off from P to S and T. Join S and
T with the right line ST, and that applied to

the graduated equator will give the degrees and
minutes upon it equal to the distance ; which,
converted into minutes, will be the distance re-

quired.

The reason of this is evident from the me-
thod of Parallel Sailing

;
for it has been there

demonstrated, that radius is to the co-sine of

any parallel, as the length of any arch on the
equator, to the length of the same arch on that

parallel. Now, in tins chart KN is the distance

of the meridians of the two places K and N
upon the equator; and since, in the triangle

PNK, ST is the parallel .to KN, therefore PN
• pq' •

• NK
;
TS. Consequently TS will be

the distance of the two places K and N upon
the parallel of 2S°. , .

If the parallel the two places lie on is not far

from the equator, and they not far asunder

:

then their distance may be found thus : Take
the distance between them in your comp isses

and apply that to the graduated meridian, so

that one foot may he as many minutes above as

the other is below the given parallel ;
and the

degrees and minutes intercepted, reduced to

minutes, will give the distance.

Or it may also be found thus : Take the

length of a degree on the meridian at the given
parallel, and turn that over on the parallel from
the one place to the other, as oft as you can

;

then, as often as that extent is contained between
the places, so many times 60 miles will be con-
tained in the distance between them.

Case IV. When the places differ both in lon-

gitude and latitude.

Example. Suppose it was required to find the
distance between the two places a ar.d e upon the

chart. By Prob. If. find the difference of latitude

between them
;
and take that in your compasses

from the graduated equator, which set off on
the meridian of a, from a to b

;
then through b

draw A parallel to de
;
and taking ac in your

compasses, apply it to the graduated equator,

and it will shew the degrees and minutes con-
tained in the distance required,which multiplied

by 60 will give the miles of distance.

The reason of this is evident ; for it is plain
ad is the enlarged difference of latitude, and ab
the proper

;
consequently ae is the enlarged dis-

tance, and ac the proper.

Prob. V. To lay down a place upon the chart,

its latitude and bearing from some known place
upon the chart being known

; or (which i> the

same) having the course and difference of lati-

tude that a ship has made, to lay down the run-
ning of the ship, and find her place upon the
chart.

Example. A ship from the Lizard in the lati-

tude of 50D 00' north, sails SSW till she has dif-

fered her latitude 36° 40' : required her place
upon the chart.

Count from the Lizard at L, on the gradu-
ated meridian downwards (because the course is

southerly) 36° 40' to g ;
through which draw a

parallel of latitude, which will be the parallel

the ship is in ; then from I. draw a SSW line

Lf, cutting the former parallel in f, and this will

be the ship’s place upon the chart.

Prob. VI. One latitude, course, and distance

sailed, given ; to lay down the running of the
ship, and find her place upon the chart.

Example. Suppose a ship at a in the latitude

of 20° 00' north, sails north 37° 20', east 191
miles: required the ship’s place upon the chart-

Having drawn the meridian and parallel of
the place a, set off the rhumb-line ae,. making
with ab an angle of 37° 20'

;
and upon it set oiF

191 from a to c through c draw the parallel ch
;

and taking ab in your compasses, apply it to the
graduated equator, and observe the number of
degrees it contains; then count the same num-
ber of degrees on the graduated meridian from.

C to h, and through h draw the parallel he,which
will cut ac produced in the point e, the ship’s

place required.

Prob. VII. Both latitudes and distance sailed

given
;
to find the ship’s place upon the chart.

Example. Suppose a ship sails from a, in the
latitude of 20° 00' north, between north and east

191 miles, and is then in the latitude of 45° 00'

north: required the ship’s place upon the chart.

Draw de the parallel of 45°, and set off upon
the meridian of a upwards, ab equal to the pro-
per difference of latitude taken from the equator
or graduated parallel. Through b draw be pa-
rallel to de then, with 191 in your compasses,
fixing one foot of them in a, with the other cross-

be in c. Join a in c with the right line ac
; which-

produced will meet de in e, the ship’s place re-

quired.

Pkob. VIII. One latitude, course, and differ-

ence of longitude, given
; to find the ship’s pla.ee-

upon the chart

.

i IQ
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Example. Suppose a ship from the Lizard in
the latitude of 50° 00' north, sails SWbW, till

her difference of longitude is 42° 36': required
the ship’s place upon the chart.
Having drawn AE the meridian of the Lizard

•at L, count from E to F upon the equator 42°
3G'

;
and through F draw the meridian EG

; then
from I. draw the SWbW line LK, and where
this meets FG, as at K, will be the ship's place
required.

PtiOB. IX. One latitude, course, and depar-
ture, given

;
to find the ship’s place upon the

chart.

Example. Suppose a ship at a in the latitude
•of 20" 00' north, sails north 37“ 20' east, till she
has made of departure 1 16’ miles : required the
ship’s place upon the chart.

Having drawn the meridian of a-, at the dis-

tance of 1 16 draw parallel to it the meridian kl.

Draw the rhumb-line ac, which will meet kl in

some point c ; then through c draw the parallel
c!>, and ab will be the proper. difference of lati-

tude, and be the departure, lake ab in your
compasses, and apply it to the equator or gra-
duated parallel

;
then observe the number of

degrees it contains, and count so many on the
graduated meridian from C upwards to b.

Through h draw the parallel hi, which will meet
ac produced in some point as e, which is the
ship’s place upon the chart.

Proh. X. One latitude, distance, and depar-
ture, given

;
to find the ship’s place upon the

chart.

Example. Suppose a ship at a in the latitude
of 20’ 00' north, sails 191 miles between north
and east, and then is found to have made of de-
parture 116 miles: required the ship’s place
upon the chart.

Having drawn the meridian and parallel of
the place a , set off upon the parallel am equal
to 1 16, and through m draw the meridian kl.

'Fake the given distance 191 in your compasses;
setting one foot of them in a, with the other
cross kl in c. Join ac, and through c draw the

parallel cb
;
so cb will be the departure, and ab

the proper difference of latitude; then proceed-
ing with this as in the foregoing problem, you
will find the ship’s place to be c.

Prob. XI. The latitude sailed from, difference

o'f latitude, and departure, given; to find the
ship’s place upon the chart.

Example. Suppose a ship from a in the latitude

of 20" 00/ north, sails between north and east,

till she is in the latitude of 45” 00/ north, and
is- then found to have made of departure 1 16

miles : required the ship’s place upon the chart.

I laving drawn the meridian of a, set off upon
it, from to b, 25 degrees, (taken from the

equator or graduated parallel) the proper dif-

ference of latitude
;
then through b draw the

parallel be, and make be equal to 116 the depar-

ture, and join ac. Count from the parallel of a

on the graduated meridian upwards to d 25 de-

grees, and through d draw the parallel de, which
will meet a: produced in some point c, and this

will be the place of the ship required.

In the article of Plane Sailing, it is evidentthat

the terms meridional distance, departure, and
difference of longitude, were synenimous, con-

stantly signifying the same thing; which evi-

dently followed from the supposition of the

earth’s surface being projected on a plane in

which the meridians were made parallel, and
the degrees of latitude equ.fi to one another and
to .those of the equator. But since it has been

demonstrated, that if, in the projection of the

earth’s surface upon a plane, the meridians are

made1

parallel, the degrees of latitude must be

unequal, still increasing the nearer they come
to the r»ole ; it follows, that these terms must
denote lines- really different from one another.

NAVIGATION.

Of Oblique Sailing. The questions that may be
proposed on this head being innumerable, we
shall only give one as a specimen.

Coasting along- the shore, I saw a cape bear
front me NNE . then 1 stood away NW4W 20
miles, and I observed the same cape to bear
front me NEZE : required the distance of the
ship from the cape at each station.

Geometrically. Draw the circle NW SE
(figure 21,) to represent the compass, NS
the meridian, and WE the east and west line,

and let C be the place of the ship in her first

station : then from C set oil' upon the NW4W
line, CA 20 miles, and A will be the place of
the ship in her second station.

From C draw the NNE line CB, and from A
draw AB parallel to the NEZE line CD, which
will meet CB in B, the place of the cape, and
CB will be the distance of it from the ship in
its first station, and AB the distance in the" se-

cond: to find which.
By Calculation

;

In the triangle ABC are given AC, equal to
20 miles ; the angle ACB, equal to 78" 45', the
distance between the NNE and NW bW lines

;

also the angle ABC, equal to BCD, equal to
33° 45', the distance between the NNE and
NE b E lines

;
and consequently the angle A,

equal to 67° 30'.

Hence, for CB, the distance of the cape from
the ship in her first station, it will be, (by ob-
lique trigonometry,)

s', abc
: ac : :

s. bag
: cb.

i. e. As the sine of the angle B 33° 45' 9.74473
is to the distance run AC 20 — 1.30163
so is the sine of BAC - 67 30 9.96562
to CB - - - - 33.26 1.52191
the distance of the cape fre

station. Then for AB, it

trigonometry,)

S. ABC
;
AC !

i. e. As the sine of B
is to AC -

so is the sine of C
to AB -

the distance of the ship f

second station.

m the ship at the first
j

will be, (by oblique :

.ACB
: AB.

33° 45' 9.74474 !

20 — 1 30103
j

78 45 9.99157
j

35.31 1.54786
j

m the cape at her

Of the Lop-line and Compass. The me-
thod commonly made use of for measuring a
ship’s way at sea, or how far she runs in a
given space of time, is by the log-fine and half-

minute glass. See the article Log.
The log is generally about a quarter of an

inch thick, and five or six Inches from the an-
gular point to the circumference. It is ba-
lanced by a thin plate of lead, nailed upon the
arch, so as to swim perpendicularly in the

water, with about | impressed under the sur-
face. I he line is fastened to the log b\ means
ot two legs, one of which passes through a hole

, at the corner and is knotted on the opposite
side; while the other leg is attached to the
arch by a pin fixed in another hole, so as to
draw out occasionally. By these legs the log
is hung in equdihrio

; and the line which is

•united to it, is divided into certain spaces,
which are in proportion to an equal number
of geographical miles, as a half-minute or quar-
ter-minute is to an hour of time.
These spaces,are called knots, because at the

end of each ot them there is a piece of twine
with knots in it, inreeved between the strandsof
the line, widen shews how many ot these spaces
or knots are run out during the half-minute.
They commonly begin to be counted at thedis-
tatice ofabout 1 6 fathoms or 60 feet from the log,

so that the log when it is hove overboard
may be out of the eddy of the ship’s wake be-
fore they begin to count; and for the more
ready discovery of this point of commence-

3

merit, there is commonly fastened at it a piece
ot red rag.

The log being thus prepared, and hove
overboard from the poop, and the line veered
out by help ol a reel that turns easilv, and
about which it is wound as fast as the log will
cam it away, or rather as the ship sails from
it, will shew, according to the time of veering,
how far the ship has run in a given time, and
consequently her rate of sailing.

A degree of a meridian according to the ex-
ac.test measures contains about 69-545 English
miles ; and eacli mile by the statute being 5280
leet, therefore a degree of the meridian will
be about 7200 feet; whence the -G. of that,
viz. a minute or nautical mile, must contain
6120 standard feet

; consequently, since £ is

ttle TVoPart ot an hour, and each knot is

the same part of a nautical mile, it follows, that
each knot will contain the of 6120 feet
viz. 51 feet.

I lence it is evident, that whatever number
of knots the ship runs in half a minute, the
same number ot miles she will run in one hour,
supposing her to run with the same degree of
velocity during that time

;
and therefore it is

the general way to heave the log every hour,
to know her rale ot sailing : but if the force
or direction oi the wind varies, and not con-
tinues the same during the whole hour; or if

there has been more sail sol, or anv sail handed,
so that the ship has run swifter or slowei* in any
I

art ol the hour than shediil at the time of heav*
ing tise log; then there must be an allowance
made accordingly for it, and this must be
according to the discretion of the artist.

Sometimes, when the ship i ; before the wind,
and there is a great sea setting after her, it

will bring home the log, and consequently the
ship will sail faster than is given by the log.
In this case it is usual, if there is a very great
sea, to allow one mile in ten; and less in
proportion, if the sea is not so great. But
for the generality, the ship’s way is really
greater than that given by the log; and
therefore, in order to have the reckoning
lather before than behind the ship (which is

the safest way), it will be proper to make the
space on the log-line between knot and knot
to consist of 50 feet instead of 51.

If the space between knot and knot on the
log-line should happen to lie too great in pro-
portion to the halt-minute glass, viz. greater
than 50 feet, then the distance given by the
log vn ill be too short

; and if that space is too
small, then the distance run (given by the
log) will be too great : therefore, to find the
tiue distance in either case, having mea-
sured the distance between knot and knot,
we have the followingproportion, viz.
As the true distance, 50 feet, is to themea-

suied distance; so are the miles of distance
given by the log, to the true distance in miles
that the ship has run.

Example 1. Suppose a ship runs at the rate
of 64- knots ;n half a minute

; but measuring
the space between knot and knot, I find it to
be 56 feet: required the true distance in miles.
Making it, As 50 feet, are to 56 feet, so are

6.25 knots, to seven knots
; t find that the true

rateof sai ling is 7 miles in the hour.

Example If. Suppose a ship runs at the
rate of 6^ knots in half a minute

;
but mea-

during the space between knot and knot, I
find it to be only 44 feet: required the true rate
the ship is sailing.



Making it, As 50 feet are to 44 feet, so are

6.5 knots to 5.72 knots, 1 find that the true

rate of sailing is 5.72 miles in the hour.

Again, supposing the distance between

knot and knot on the log-line to be exactly

50 feet, but that the glass is not 30 seconds ;

then, if the glass requires longer time than 30

seconds, the distance given will be too great,

if estimated by allowing one mile for every

knot run in the time the glass runs ;
and, on

the contrary, if the glass requires less time to

run than 30 seconds, it will give the distance

sailed too small. Consequently, to find the

true distance in either case, we must mea-

sure the time the glass requires to run out

(by the method in the following article)

;

then we have the following proportion, viz.

As the number of seconds the glass runs,

is to half a minute, or 30 seconds ; so is the

distance given by the log, to the true distance,

Example I. Suppose a £hip runs at the rate

of 7\ knots in the time the glass runs; but

measuring the glass, I find it runs 34 seconds

;

.required the true distance sailed.

Making it, As 34 seconds are to 30 seconds,

so are 7.5 to 6.6 ; I find that the ship sails at

the rate of 6.6 miles an hour.

Example II. Suppose a ship runs at the

rate of 64 knots ;
but measuring the glass, I

find it runs only 25 seconds
;
required the

true rate of sailing.

Make it, As 25 seconds are to 30 seconds, so

are 6.5 knots to 7i8 knots ; I find that the true

rate of sailing is 7.S miles an hour.

In order to know how many seconds the

glass runs, you may try it by a watch or

clock that vibrates seconds; but if neither

of these is at hand, then take a line, and to

the one end fastening a plummet, hang the

other upon a nail or peg so that the dis-

tance from the peg to the centre of the

plummet is 39| inches : then this put into

motion will vibrate seconds; t. c. eveiy time

it passes the perpendicular, you are to count

one second ;
consequently, by observing the

number of vibrations that it makes during the

time the glass is running, we know how

many seconds the glass runs.

If there is an error both in the log-line

and half-minute glass, viz. if the distance be-

tween knot and knot and the log-line is ei-

ther greater or less than 50 feet, and the g ass

runs "either more or less than 30 seconds;

then the finding out the ship’s true distance

will be somewhat more complicate, and ad-

mit of three cases, viz.

CaseT. If the glass runs more than 30 se-

conds and the distance between knot and

knot is less than 50 feet, then the distance

givenby thelog-line, viz. by allowing 1 mile for

each knot the ship sails while the glass is run-

ning, will always be greater than the true

distance, since either of these errors
;

gives

the distance too great. Consequently, to

find the true rate of sailing in this case, we

must first find the distance on the supposition

that the log-line only is wrong, and then with

this we shall find the true distance.

Example. Suppose a ship is found to run

at the rate of 6 knots; but examining the

o-lass I find it runs 35 seconds ;
and mea-

suring the log-line, l find the distance be-

tween knot and knot to be but 46 feet: re-
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Then, As 35 seconds : 30 seconds
: \ 5.52

knots: 4.73 knots. Consequently the true

rate of sailing is 4.73 miles an hour.

Case It. If the glass is less than 30 se-

conds, and the space between knot and knot

is more than 50 feet; then the distance

given by the log will always be less than the

true distance, since either of these errors less-

ens that true distance.

Example. Suppose a ship is found to run at

the rate of 7 knots ;
but examining the glass,

I find it runs only 25 seconds ;
and measuring

the space between knot and knot on the log-

line, I rind it is 54 feet: required the true

rate of sailing.

First, As" 25 seconds : 30 seconds ; ;
7

knots : 8 knots. Then, As 50 feet : 54 feet *
:

8, 4 knots: 9.072 knots. Consequently the

true rate of sailing is 9.072 miles an hour.

Case HI. If the glass runs more than 30

seconds, and the space between knot and knot

is greater than 50 feet
;
or if the glass runs

less than 30 seconds, and the space between

knot and knot is greater than 50 leet : then,

since in either of these two cases the elfccts

of the errors are contrary, it is plain the dis-

tance will sometimes be too great, and some-

times too little, according as the greater quan-

tity of the error lies
;

as will be evident from

the following examples:

Example I. Suppose a ship is found to run

at the rate of l)\ knots per glass; but examin-

ing the glass, it is found to run 36 seconds
;

and by measuring the space between knot and

knot/ it is found to be 58 feet
;
required the

true rate of sailing.

First, As 50 feet: 58 feet : I 9.5 knots:

1 1.20 knots. Then, As 38 seconds: 30 se-

conds I I
11.02 knots : 8.7 knots. Conse-

quently the ship’s true rate of sailing is 8.7

miles an hour.

Example II. Suppose a ship runs at the

rate of 6 knots per glass ;
but examining the

glass, it is found to run only 20 seconds

;

and by measuring the log-line, the distance

between knot and knot is found to be but 38

feet : required the true rate of sailing.

First, As 50 feet: 38 feet ; :
6 knots: 4.56

knots. Then, As 20 seconds: 30 seconds:

:

4.56 knots: 6.84 knots. Consequently the

true rate of sailing is 6.83 miles an hour.

But if in this case it happens, that the time

the Mass takes to run, is to the distance be-

tween knot and knot, as30, the seconds in half

a minute, is to 50, the true distance between

knot and knot ;
then it is plain, that whatever

number of seconds the glass consists of, and

whatever number of feet is contained between

knot and knot, yet the distance given by the

log-line will be the true distance in miles.

The meridian and prime vertical of any

place cuts the horizon in four points, at 90

decrees distance from one another, viz. North

South, East, and West : that part of the me-

ridian which extends itself from the place to

the north point of the horizon is called the

north line ;
that which tends to the south

point of the horizon is called the south line ;

and that part of the prime vertical which ex-

tends towards the right hand of the observer

when his face is turned to the north, is called

the east-line ; and lastly, that part of the prime

vertical which tends towards the left hand is

the four points in which

are called the

123.5

Tn order to determine the course of the wind
and to discover the various alterations or
shiftings, each quadrant of the horizon, in-

tercepted between the meridian and prime
vertical, is usually divided into eight equal
parts, and consequently the whole horizon
into thirty-two

; and the lines drawn from
the place on which the observer stands, to

the points of division in his horizon, are

called rhumb-lines
;

the four principal of

which are those described in the preceding
paragraph, each of them having its name from
the cardinal point in the horizon towards
which it tends : the rest of the rhumb-lines
have their names compounded of the prin-

cipal lines on each side of them, as in the

figure ; and over whichsoever of these lines

the course of the wind is directed, that wind
takes its name accordingly. See Magnet-
ism.

Hence it follows, that all rhumbs, except
the four cardinals, must be curves or hemi-
spherical lines, always tending towards the

pole, and approaching it by infinite gyrations

or turnings, but never falling into it. Thus let

P, Plate Miscel. fig. !72, be the pole, EQ an
arch of the equator, PE, PA, See. meridians,

and EFGHKL any rhumb : then because the

angles PEF, PEG, &c. are by the nature of

the rhumb-line equal, it is evident that it will

form a curve-line on the surface of the globe
always approaching the pole P, but never
falling into it; for if it were possible for it to

fall into the pole, then it would follow, that

the same line could cut an infinite number of

other lines at equal angles, in the same point;

which is absurd.

Because there are 32 rhumbs or points

in the compass equally distant from one ano-

ther, therefore the angle contained between
any two of them adjacent will be 1 1° 15', viz.

-JT part of 360°
;
and so the angle contained

between the meridian and the N6E will be
1
1° 15', and between the meridian and the

NNE will 22° 30'
; and so of the rest. See

Table of the angles &c. at the beginning of
the article.

Concerning currents, and hole to make pro-

perallowances. 1 . Currents arecertain settings

of the stream, by which all bodies (as ships,

&c.) moving therein, are compelled to alter

their course or velocity, or both
;
and submit

to the motion impressed upon them by the

current.

Case I. If the current sets just the course

of the ship, i. e. moves on the same rhumb
with it ;

then the motion of the ship is in-

creased, by as much as is the drift or velocity

of the current.

Example. Suppose a ship sails SE&S at the

rate of 6 miles an hour, in a current that sets

SEftS 2 miles an hour: required her true

true rate of sailing.

Here it is evident that the ship’s true rate

of sailing will be 8 miles an hour.

Case IF If the current sets directly against

the ship’s course, then the motion of the

ship is lessened by as much as is the velocity

of the current.

Example. Suppose a ship sails SSW at

the rate of 10 miles an hour, in a current hat
sets NNE 6 miles an hour, required the

ship’s true rate of sailing.

Here it is evident, that the ship’s true rate

of sailing will be 4 miles an hour. ' Hence it

is plain,

uired the true distance run.

First we have the following proportion,

iz. As* 50 feet : 46 ; :
6 knots: 5.52 knots.

VoL. II.

ca'led the west line ;

these lines meet the horizon,

cardinal points.

L 1
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It the velocity of the current is lev?

than the velocity of the ship, then the ship
will get so much ahead as is the difference
of these velocities.

2. If the velocity of the current is greater
than that of the ship, then the ship will fall so
much astern as is the difference of these ve-
locities.

3. Lastly, if the velocity of the current is

equal to that of the ship, then the ship will

stand still, the one velocity destroying the
other.

Case III. If the current thwarts the course
of the ship, then it not only lessens or aug-
ments her velocity, but gives her a new di-

rection, compounded of the course she steers
and the setting of the current.

The method ofkeeping ajournal at sea, and
fi:nv to correct it ; by making proper allow-
ance for the lee-way, variation, jc. 1 . Lee-
way is the angle that the rhumb-line, upon
which the ship endeavours to sail, makes with
the rhumb she really sails upon. This is oc-
casioned by the force of the wind or surge of
the sea, when she lies to the windward, or is

close hauled, which causes her to fall off and
glide sideways from the point of the compass
she capes at Thus let NES'W (fig. 22.) re-

present the compass
;
and suppose a ship at C

capes at, or endeavours to sail upon, the
rhumb Ca ; but by the f ree of the wind, apd
surge of the sea, she is obliged to fall off, and
make her way °;ood upon the rhumb Ch;
then the angle aCb is the lee-way ; and if that
angle is equal to one point, the ship is said to
nuke one point iee-way

; and if equal to two
points, the ship is said to make two points lee-

way, &c.

2. File quantity of tins angle is very uncer-
tain, because some ships, with the same quan-
tity of sail, and with the same gale, will make
more lee-way than others; it depending much
upon the mould and trim of the ship, and the
quantity of water that she draws. The com-
mon allowances that are generally made for

the lee-way, areas follow:

(1.) If a ship is close hauled, has all her
sails set, the water smooth, and a moderate
gale of wind, she is then supposed to make
little or no lee-way. (2.) If it blows so fresh

as to cause the small sails to be handed, it is

usual to allow one point. (3.) If it blows so
hard that the top-sails must be close -reefed,
then the common allowance is two points for

lee-way. (4.) If one top-sail must be hand-
ed, then the ship is supposed to make be-
tween two and three points lee-wav. (5.)
When both top-sails must be handed, then
the allowance is about four points for lee-

way. (b.) If it blows so hard as to occasion
the fore-course to be handed, the allowance
is between bk and 6 points. (7.) When both
main and fore-courses must be handed, then
0 or tj| points are commonly allowed for lee-

way. (S.) When the mizen is handed, and
the ship is trying ahull, she is then com-
monly allowed about 7 points for lee-way.

3. Though these rules are such as are ge-
nerally made use of, yet since the lee-wav
depends much upon the mould and trim of

the ship, it is evident that they cannot ex-
actly serve to every ship; and" therefore the

best way is to find it by observation. Thus,
let the ship’s wake be set by a compass in the
poop, and the opposite rhumb is the true

course made good by the ship
;
then the dif-

ference between this and the course given by
the compass in the binacle, is the lee-way re’-
quired. If the ship is within sight of land,
then the lee way may be exactly found by
observing a point on the land which conti-
nues to bear the same way; and the distance
between the point of the compass it lies upon,
and the point the ship capes at, will be the
lee-way. d hus, suppose a ship at C is lying
up NhW (fig. 23) towards A

; but instead of
keeping that course, she is carried on theNN E line CB, and consequently the point B
continues to bear the same way from the
ship; here it is evident that the angle ACB I

(or the distance between the N6\V line that

'

the ship capes at, and the NNE fine that the !

ship really sails upon) will be the lee-way.

4.

Having the course steered and the lee-
way given, we may from thence find the true
course by the following method, viz. Let your
face be turned directly to the windward

; and
if the ship has her larboard tacks on board,
count the lee-way from the course steered
towards the right hand

; but if the starboard
tacks are on board, then count it from the
course steered towards the left hand. Thus,
suppose tiie wind at north-, and the ship lies
np within six points of the wind, with her lar-
board tacks on board, making one point lee-

)
va

} ' heie it is plain that the course steered
is LN E, and the true course E6N : also sup-
pose the wind is at NNW, and the ship lies
up within 6f points of the wind, with her star-
board tack on board, making ]i point lee-
a)

,
it is evident that the true course, in

this case, is WSW.
^ e this general rule for finding the

ship s true course, having t he course steered
and the variation given, viz. Let your face
be turned towards the point of the compass
upon which the ship is steered

; and if the
variation is easterly, count the quantity of it
from the course steered towards the rmht
hand, but if westerly towards the left hand

;

and the course thus found is the true course
steered. Thus, suppose the course steered
is NnE, and the variation one point easterly,
then the true course steered will be NNE;
also suppose the course steered isNE/jE,’
aim the variation one point westerly, then in
this case the true course will be NE: and so
of others.

Hence, by knowing the lee-way, variation,
and course steered, we may from’thence find
the ship’s true course

; but if there is a cur-
rent under foot, then that must be tried, and
proper allowances made lor it, as lias been
shown in toe section concerning currents
fiom thence to find the true course.

6. After making all the proper allowances
lot finding the snips true course, and making
<i> just an estimate of the distance as we can

;

yet by reason of the many accidents that at-
teim a snip in a day’s running, such as differ-
ent rates of sailing between the times of heav-
ing the log, the want of due care at the helm
by not keeping her steady but suffering her
to yaw and fall oh, sudden storms when no
account can be kept, Sic. the latitude by ac-
count frequently differs from the latitude by
observation; and when that happens, it is

evident there must be some error in the reck-
omng : to discover which, ^id where it lies,
and also now to correct the reckoning, you
may observe the following rules:

1st. if the ship sails near the niei’klian, or

within S or 2$ points thereof, then if the lati-
tude by account disagrees with the latitude
by qbsej vation, it is most likely that the error
lies in the distance run

;
for it is plain, that in

this case it will require a very sensible error
in the couise to make any considerable error
in the diffeience ot latitude, which cannot
well happen it due care is taken at the helm,
and proper allowances are made for the lee-
way, variation, and currents. Consequently,
if the course is pretty near the truth, and the
e:ror in the distance runs regularly through

;

the whole, we may, from the latitude oblain-

j

ed by observation, correct the distance aud

j

departure by account, by the follow ing ana-
i logies, viz.

As the difference of latitude by account
is to the true difference of latitude,
So is the departure by account
to the true departure,
And so is the direct distance by account
to the true direct distance.
The reason of this is plain

; for let AR, fig,

24, denote the meridian of the ship at A; and
suppose the ship sails upon the rhumb AE
near the meridian, till by account she is found
in C, and consequently her difference of la-
titude by account is AB ; but by observation
she is found in the parallel ED, and so her
true difference of latitude is AD, her true
distance A E, and her true departure DE;
then, since the triangles ABC, ADE, are simi-
lar, it will be AB : AD •• BC * DE, and
AB ; AD ;; AC i AE.

Example. Suppose a ship from the latitude
^4 45 20 north, after having sailed upon se-
veral courses near the meridian for 24 hours,
her difference of latitude is computed to be
upon the whole 95 miles southerly, and her
departure 34 miles easterly; but by observa-
tion she is found to be in the latitude of 43°
t0‘ north, and consequently her true differ-
ence of latitude is 1.30 miles southerly

; then
for the true departure, it will be, As the dif-
ference of latitude by account 95, is to the
true difference of latitude 130, so is the de-
paituie by account 34, to the true departure
4b.52, and so is the distance by account
100 9, to the true distance 138.

near the parallel of east and west, and the
dilect course is w ithin 5-| or 6 points of the
meridian; then if the latitude by account
differs from the observed latitude,"it is most
piobable that the error lies in the course ov
distance, or perhaps Loth

;
for in this case it is

evident, the departure by account will be
very nearly true

; and thence by the help of
tim, and the true difference of latitude, may
the true course and direct distance be readily
found by case 4. of plane sailing.

1 he form of the log-book and journal, to-
gelhet w ii.h an example of a day’s w ork are
here subjoined.

I o ex pi ess the days of the w eek, we com-
monly use the characters by which the sun
and planets are expressed, viz. 0 denotes
buiulay, ^ Monday, $ Tuesday, $ Wed-
nesday, 1 hursday, 9 Friday, h Satur-
day. ‘
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Hit Fdrift of the Loo-Book, with the Mannst
of working Days’ Works at Sea,

Tub Log-Book.

H K :|K Courses. Winds Observations and
Accidents, —
Da v nf

Fair weather : at

four this afternoon
l I took my depar-
2 North tore from the Li-
3 zard, in the lati-

tude of 5
1 00' north

4 it bearing NNE.

6 7

SW b S N4E distance 5 leagues.

7 y 1

8 7 I

9 6

10 6
11 6 S S W E 5 S The eale increas-
12

1
6 1 ing and being under

all our sails.

6 1 After three this

2 6 1 SWIW NNE morning, frequent

showers with thicks 6 1

weather till near
4 7 noon.
5 1

6
-

7 $

S 8 s w ENE The variation I

9 8 1 reckon to be one
point westerly

10 9

13 8 1 SWjW NE4E
12 8

|

The Log-Book.

Courses Correct. Dist. Diff. Lat. Diff. Long.

N. . S. E. W.

S SW 50 46.2 29.4

S b W 19 18.6 5.5

S W 49 29.7 45.5
S WbS 24.5 20.2 20.0

S W£S 25.5 19.5 19.5

144.2 125.0

Hence the ship, by account, has come to

the latitude of 47° 46' north, and lias differed

her longitude 2° 5' westerly; so this day I

have made my way good S. 31° 31' VY. dis-

tance 157.4 miles.

At noon tire Lizard bore from me N. 31°
31' E. distance 157.4 miles; and having ob-

served the latitude, I found it agreed with the

latitude by account.

We have under the article Longitude
shewn the method of finding the longitude at

sea by means of timekeepers. For the me-
thod of doing the same by lunar observations,

we refer to the Nautical Almanac, and the

tables that accompany it.

NAUTILUS, in zoology, a genus belong-

ing to the order of vermes testaceas. The
shell consists of one spiral valve, divided into

several apartments by partitions. There are

17 species, chiefly distinguished by particula-

rities in their shells.

The most remarkable division of the nau-

tili is into the thin and thick-shelled kinds.

The first is called nautilus papyraceus; and
its shell is indeed no thicker than apiece of
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paper when out of (he water. This species
is not at all fastened to its shell ; but there is

an opinion, as old as the days of Pilin', that
this creature creeps out of its shell, and goes
on shore to feed. When this species is to
sail, it expands two of its arms on high, and
between these supports a membrane which
it throws out on this occasion

;
this serves for

its sail : and the two other arms it hangs out
of its shell, to serve- occasionally either as

oars or as a steerage ; but this last office is

generally served by the tail. When the sea
is calm, it is common to see numbers of these
creatures diverting themselves in this man-
ner; but as soon as a storm rises, or any thing
gives them disturbance, they draw in then-

legs, and take in as much water as makes
them specifically heavier than that in which
they float; and they’ sink to the bottom.
When they rise again, they void this water
by a number of holes, of which their legs are
full. The other nautilus, whose shell is thick,

never quits that habitation. This shell is di-

vided into 40 or more partitions, which grow
smaller and smaller as they approach the ex-
tremity or centre of the shell ; between every
one ot these cells and the adjoining ones, there
is a communication by7 means of a hole in

the centre of every one of the partitions.

Through this hole there runs a pipe of the

whole length of the shell. It is supposed by
many, that by means of this pipe the fish oc-

casionally passes from one cell to another

;

but this seems by no means probable, as the

fish must undoubtedly be crushed to death
by passing through it. It is much more
likely that the fish always occupies the largest

chamber in its shell ; that is, that it lives in

the cavity between the mouth and the first

partition, and that it never removes out of

this ; but that all the apparatus of cells and a

pipe of communication, which we so much
admire, serves only to admit occasionally air

or water into the shelf, in such proportion as

may serve the creature in its intentions of

swimming.
Some authors call this shell the concha

margaritifera ; but this can be only on ac-

count of the fine colour on its inside, which
is more beautiful than any other mother-of-

pearl
;
for it has not been observed that this

species of fish ever produced pearls. It must
be observed, that the polypus is by no means
to be confounded with the paper-shelled nau-
tilus, notwithstanding the great resemblance
in the arms and body of the inclosed fish

;

nor is the cornu ammeuis, so frequently found
fossil, to be confounded with the thick-shell-

ed nautilus, though the concamerations and
general structure of the shell are alike in

both
;
for there are great and essential differ-

ences between all these genera.

NAZARITES, among the Jews, persons
who either of themselves, or by their parents,

were dedicated to the observation of Nazarite-

ship. They were of two sorts, namely, such
as were bound to this observance for only a

short time, as a week or month
; and those

who were bound to it all their lives. All that

we find peculiar in the latter’s way of life is,

that they were to abstain from wine and all

intoxicating liquors, and never to shave .or

cut off the hairs of their heads. The first

sort of Nazarites were moreover to avoid all

defilement
; and if they chanced to contract

any pollution before the term was expired,

they were obliged to begin, afresh. WO-
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men as well as men might bind themselves
to this vow.
NE ADMITTAS, in law, a writ directed

to the bishop, at the suit of one teat is patron

of a church, where, on a quare impedit, &x\
depending, he is doubtful that the bishop will

collate his clerk, or admit the other’s cleik,

during the suit between them

.

NEAT, or Net-weight, the weight of

a commodity alone, clear of the cask, bag,
case, or even filth.

NEBl LOUS, cloud’/, in astronomy, a

term applied to certain of this fixed stars,

which shew a dim hazy light, being less than
those of the sixth magnitude, and therefore

scarce visible to the naked eye.

NECESSITY. The law charges no man
with default where the act is compulsory, and
not voluntary, and where there are not a con-
sent and election; and therefore if either

there is an impossibility for a man to do
otherwise, or so great a perturbation of the
judgment and reason as in presumption of
law man’s nature cannot overcome, such ne-
cessity carries a privilege in itself.

Necessity is of three sorts; necessity of
conservation of life, necessity of obedience,
and necessity of the act of God, or of a
stranger.

And first, of conservation of life
;
if a man

steals viands to satisfy his present hunger, this,

is no felony nor larceny.

The second necessity is of obedience ; and
therefore where baron and feme commit a
felony, the feme can neither lie principal nor
accessary, because the law intends her to have,

no will in regard of the subjection and obe-
dience she owes her husband.
The third necessity is of the act of God, or

of a stranger; as if a man is particular tenant
for years of a house, and it should be over-
thrown by thunder, lightning, and tempest,
in this case, he is excused of waste. Bac.
Elem. 25, 26, 27.

NECK. See AnatoMY.
NECKERIA, a genus of the class and

order cryptogamia musci, but little known.
NECTAR1UM. See Botany, vol. i. p.

254.

NECTRlS, a genus of the hexandriat
digynia class and order: the calyx is one

-

leafed, six-parted, coloured ; corolla none
;

styles permanent; caps, two; superior ovate,
one-celled, mahy-seeded; there is one species,

a native of Guiana.
N ECYDAIJS, a genys of insects belong-

ing to the order of coleoptera. The feeders

are setaceous; the elytra are shorter and nar-
rower than the wings

; the tail is simple.
There are 1 1 species, chiefly distinguished
by the size and figure of the elytra.

NEEDLE, a very common small instru-
ment or utensil, made of steel, pointed at one
end, and pierced at the other, used in sewiiw,
embroidery, tapestry, &c. Needles make
a very considerable article in commerce,
though there is scarcely any commodity
cheaper, the consumption of them being al-

most incredible. The sizes are from N® 1.

the largest, to N° 25. the smallest. In the
manufacture of needles, German and Hun-
garian steel are of most repute. In the mak-
ing of them, the first thing is to pass the steel
through a coal-fire, and under a hammer, to
bring it out of its square figure into a cylin-

drical one. 'I. his done, it is- drawn through
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a large hole of a wiredrawing-iron, and re-

turned into the fire, and drawn through a se-

cond hole of the iron, smaller than the first,

and thus successively, from hole to hole, till

it has acquired the degree of fineness requir-

ed fur that species of needles, observing
every time it is to be drawn that it is greased
over with lard, to render it more manageable.
The steel thus reduced to a line wire, is cut
in pieces of the length of the needles intend-

ed. These pieces are flatted at one end on
the anvil, in order to form the head and eye

;

they are then put into the lire to soften them
farther, and tliebce taken out and pierced at

each extreme of the flat part on the anvil, by
force of a puncheon of well-tempered steel;

and laid on a leaden block to bring out, with
another puncheon, the little piece of steel re-

maining in the eye. The corners are then
filed off the square of the heads, and a little

cavity filed on each side of the flat of the

head
; this done, the point is formed with a

file, and the whole filed over ; they are then
laid to heat red-hot on a long flat narrow iron,

crooked at one end, in a charcoal-lire, and
when taken out, are thrown into a bason of

cold water to harden. On this operation a

good deal depends; too much heat burns
them, and too little leaves them soft: the

medium is learned by experience. When
they are thus hardened, they are laid in an
iron shovel on a fire, more or less brisk in

proportion to the thickness of the needles

;

taking care to move them from time to time.
r

l his serves to temper them, and take off their

brittleness
; great care here too must be taken

of the degree of heat. They are then straight-

ened one alter another with the hammer, the

coldness of the water used in hardening them
having twisted the greatest part of them.
The next process is the polishing them. To
do this they take twelve or fifteen thousand
needles, and range them in little heaps against

each other in a piece of new buckram
sprinkled with emery-dust. The needles

thus disposed, emery dust is thrown over
them, which is again sprinkled with oil of

olives: at last the whole is made up into a

roll, well bound at both ends. This roll is

then laid on a polishing-table ; and over it a

thick .plank loaden with stones, which two
men work backwards and forwards a day and
a half, or two days, successively; by which
means the roll being continually agitated by
the weight and motion of the plank over it,

the needles withinside being rubbed against

each other with oil and emery, are insensibly

polished. After polishing they are taken out,

and the filth washed oft' them with hot water

and soap; they are then wiped in hot bran, a

little moistened, placed with the needles in a

round box, and suspended in the air by a cord,

which is kept stirring till the bran and needles

are dry. The needles thus wiped in two or

three different brans are taken out and put

in wooden vessels, to have the good separat-

ed from those whose points or eyes have been

broken, either in polishing or wiping; the

points are then all turned the same way, and

smoothed with an emery-stone turned with a

wheel. This operation finishes them, and

there remains nothing but to make them into

packets of two hundred and fifty each.

NE EXEAT REGNO, is a writ to re-

strain a person from going out of the king-

dom without the king’s licence.

Within tiie realm, the king may command

the attendance and service of all his liegemen

;

but he cannot send any man out of the realm,

or even upon the public service, except sea-

men and soldiers, the nature of whose em-
ployment necessarily implies an exception,

i Black. 138.

This writ is now mostly used where a suit

is commenced in the court of chancery against

a man, and he intending to defeat the other

of his just demand, or to avoid the justice

and equity of the court, is about to go be-

yond sea, or however, that the duty will be

endangered if he goes.

If the writ is granted on behalf of a subject,

and the party is taken, he either gives security

by bond in such sum as is demanded, or he

satisfies the court by answering (where the

answer is not already in) or by affidavit, that

he intends not to go out of the realm, and

gives such reasonable security as the court

directs, and then he is discharged. 1’. R. C.

252.

NEGLIGENCE, is where a person neg-

lects or omits to do a thing which he is

obliged by law to do. Thus where one has

goods of another to keep till such a time, and
j

he has a certain recompence or reward for

the keeping, he shall stand charged for in-

jury by negligence, &c.

NEPA, a genus of insects of the order lie-

meptera
;
the generic character is, snout in-

flected
;
wings four, cross-complicate, coria-

ceous on the upper part; fore-feet cheliforrn,

the rest formed for walking. This genus is

aquatic, inhabiting stagnant waters, and prey-

ing on the smaller water-insects, &c. The
largest species yet known, and which very far

surpasses in size all the European animals of

the genus, is the nepa grandis, which is a na-

tive of Surinam and other parts of South

America, often measuring more than three

inches in length. Its colour is a dull yellow-

ish-brown, with a few darker shades or varie-

gations
;
the under wings are of a semitrans-

parent white colour, and the abdomen is ter-

minated by a short tubular process.

Nepa cinerea, or the common water-scor-

pion, is a very frequent inhabitant of stagnant

waters in our own country, measuring about

an inch in length, and appearing, when the

wings are closed, entirely of a dull brown co-

lour; but when the wings are expanded, the

body appears of a bright red colour above,

with a black longitudinal band down the

middle ; and l he lower wings, which are of a

fine transparent white, are decorated with red

veins: from the tail proceeds a tubular bifid

process or style, nearly of the length of the

body, and which appears single on a general

view, the two valves of which it consists

being generally applied close to each other

throughout their whole length. The animal

is of slow motion, and is often found creeping

about the shallow parts of ponds, &c. In the

month of May it deposits its eggs on the soft

surface of the mud at the bottom of the wa-

ter; they are of a singular shape, resembling

some of the crowned seeds, having an oval

body, and an upper part surrounded by seven

radiating processes or curved spines; the

young, when first hatched, are not more than

the eighth of an inch in length. The water-

scorpion flies onlv by night, when it wanders

about the fields in the neighbourhood of its

native waters. The larvae and pupae differ in

appearance from the complete insect, in hav-

ing only the rudiments of wings, and being of
j

a paler or yellower colour. See Plate Nat.
Ilist. fig. 292.

Nepa cimicoides of Linnaeus differs ma-
terially from the preceding species, and has
at first view more the aspect of a notonecta
than a nepa, the hind legs being formed for

swimming briskly, and furnished with an edg-
ing of hairs on the inner side. This insect is

less common than the preceding, but is found
in similar situations.

Nepa linearis is an insect of a highly sin-

gular aspect, bearing a distant resemblance
j

to some of the smaller insects of the genera
|

mantis and phasma. It measures about an
inch and a half from the tip of the snout to the

j

beginning of the abdominal style or process,
]

which is itself of equal length to the former
j

part, and the whole animal is extremely
slender in proportion to its length

;
the legs

j
also are long and slender, and the chelae or

]

fore-legs much longer in proportion than those
j

of the second species or nepa cinerea
; the

]

colour of the animal is dull yellowish-brown
; ]

the back, when the wings are expanded, ap-
]

pearing of a brownish-red, and the under
j

j

wings white and transparent. It inhabits the 1

larger kind of stagnant waters, frequenting the
shallower parts during the middle of the day,

J

when it may be observed to prey on the
smaller water-insects, &c. Its motions are

singular, often striking out all its legs in a
j

kind of starting manner at intervals, and con-
j

tinning this exercise for a considerable time. 1

The eggs are smaller than those of the nepa I

cinerea, of an oval shape, and furnished with
j

two processes or bristles divaricating from the
]

top of each. See Plate Nat. Hist. fig. 293.
There are 14 species.

NEPENTHES, a genus of the tetrandria
j

order, in thcgvnandria class of plants, and in
]

the natural method ranking among those of
]

which the outer is doubtful. The calyx is 1

quadripartite; there is no corolla; the cap-
J

suit: is quadrilocular. There is one species, 1

a plant of Ceylon.

NEPER’s RODS, or Bones, an instru-
Jment invented by J. Neper, baren of Mer- I

chiston, in Scotland, whereby the multiplica- 1
tion and division of large numbers are much J
facilitated.

Neper's rod , the construction of. Sup-
J

pose the common table of multiplication to
j

lie made upon a plate of metal, ivory, or 1

pasteboard, and then conceive the several 1

columns (standing downwards from the digits 1

on the head) to be cut asunder ; and these
]

are what we call Neper’s rods for multiplica-
]

tion. But then there must be a good number
j

of each ; for as many times as any figure is in 1

the multiplicand, so many rods of that species 1

(/. e. with that figure on the top of it) must
]

we have; though six rods of each species will 1

be sufficient for any example in common af- 1

fairs ; there must be also as many rods of 0’s.

But before we explain the way of using 1

these rods, there is another thing to be known,
]

viz. that the figures on every rod are written ]
in an order different from that in the table. 1
Thus, the little square space or division in I

which the several products of every column 1

are written, is divided into two parts by a 1

line across from the upper angle on the right
]

to the lower on the left
;
and if the product is

j
a digit, it is set in the lower division

;
if it has

]
two places, the first is set in the lower, and

j

the second in the upper division
;
but the

j
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spaces on the top are not divided, AFo there

is a rod of digits, not divided, which is called

the index- rod ;
and of this we need but one

single rod. See the figure of all the different

rods, and the index, separate from one an-

other, in plate Misccl. fig. 174.

Neper’s rod, multiplication by. hirst lav

down the index-rod; then on the right of it

set the rod whose top is the figure in the

highest place of the multiplicand ;
next to this

again set the rod whose top is next the figure

of the, multiplicand ;
and so on in order to the

first figure. Then is your multiplicand tabu-

lated for all the nine digits ;
for in the same

line of squares standing against every figure

of the index-rod, you have the product of

that figure, and therefore you have no more

to do than to transfer the products and sum

them. But in taking out these products from

the rods, the order in which the figures stand

obliges you to a very easy and small addition ;

thus, begin to take out the figure in the lower

part, or unit’s place, of the square of the first

rod on the right; add the figure in the upper

part of this rod to that in the lower part of

the next, and so on, which may be done as

fast as you can look on tnem. lo make this

practice as clear as possible, take the follow-

ing example.
Example: To multiply 4768 by 385. Ilav

ing set the rods together for the number 4768,

against 5 in the index I find this numbei, by

adding according to the rule - 23840

Against 8 this number - - 38144

Against 3 this number - - 14304

Total product
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1835680

To make the use of the rods yet more regular

and easy, they are kept in a flat square box,

whose breadth is that of ten rods, and the

length that of one rod, as thick as to hold six

(or as many as you please) ;
the capacity of

the box being divided into ten cells, foi the

different species of rods. M hen the rods aie

put up in the box (each species in its own cell

distinguished by the first figure of the rod set

before it on the face of the box near the top),

as much of every rop stands without the box

as shews the first figure of that rod : also upon

one of the flat sides without and near the

edge, upon the left hand the index-rod is fix-

ed'; and along the foot there is a small ledge,

so that tiie rods when applied are laid upon

this side, and supported by the ledge, .which

makes the practice very easy ;
but in case the

multiplicand should have more than 9 places,

the upper face of the box may be made

broader. Some make the rods with four dif-

ferent faces and figures on each for different

purposes.
_

Neper’s rods, division by. F irst tabulate

your divisor ;
then you have it multiplied by

all the digits, out of which you may choose

such convenient divisors as will be next less to

the figures in the dividend, and wiite the in-

dex answering in the quotient, and so conti-

nually till the work is done. I bus 21/9/

divided by 6123, gives in the quotient 356

11 av frig tabulated the divisor, 6123, you

see that 6 123 cannot be had in 2179; there-

fore take five places, and on the rods find a

number that is equal, or next less, to 21/97,

which is 18369; that is 3 times the divisor,

wherefore set 3 in the quotient, and subtiact

18369 from the figures above, and there will

remain 3428 ;
to which add 8, the next figure

of the dividend, and seek again on the rods

lor it, or the next less, which you will find to

be five times; therefore set 5 in the quotient,

and subtract 30615 from 34288, and there

will remain 3673 ;
to which add 8, the last

figure in the dividend, and finding it to be just

6 times the divisor, set 6 in the quotient.

NEl’ETA, Catmint, or Nep, a genus of

the gymnospermia order, in the didynamia

class of plants; and in the natural method

ranking under the 42d order, verticiliatax

1 he under lip of the corolla has a small mid-

dle segment crenated; the margin of the

throat is reilexed ;
the stamina approach one

another. There are 20 species; the most

remarkable is the cataria, common nep, or

catmint. This is a native of many parts of

Britain, growing about hedges and in waste

places. The plant has a bitter taste, arid

strong smell, not unlike pennyroyal. An in-

fusion of this plant is reckoned a good ce-

phalic and emmcnagogue ;
being found very

efficacious in chlorotic cases, i wo ounces of

the expressed juice may be given lor a dose.

It is called catmint, because cats are very fond

of it, especially when it is withered ; tor then

they will roll themselves on it, and tear it to

pieces, chewing it in their mouths with great

pleasure.

NEPHELIUM, a genus of the pentandria

order, in the monoecia class of plants. The
male calyx is quinquedentate ;

there is no co-

rolla : the female calyx is quadrifid; there is

no corolla. There are two germens and two

styles on each: the fruit are two dry plumbs,

muricated, and monospermous. 1 here is one

species, a herb of the East Indies.

NEPHRITIC WOOD, lignum nephriti-

cum, a wood of a very dense and compact

texture, and of a fine grain, brought us from

New Spain, in small blocks, in ils natural

state, and covered with its bark. It is to be

chosen of a pale colour, sound and firm, and

such as has not lost its acrid taste; but the

surest test of it is the infusing it in water ;
lor a

piece of it infused only hall an hour in cold

water, gives it a changeable colour, which is

blue or yellow, as variously held to the light.

If the phial it is in is held between the eye and

the light, the tincture appears yellow; but if

the eye is placed between the light and the

phial, it appears blue.

'Phis wood is a very good diuretic, and is

said to be of great use with the Indians in all

diseases of the kidneys and bladder, and in

suppressions of urine irom whatever cause.

It is also commended in fevers and obstruc-

tions of the viscera. The way of taking it,

among the Indians, is only an infusion in cold

water.

NEPHRITIS. See Medicine.

NEREIS, in zoology, a genus of animals

belonging to the order ot vermes moll usea.

The body is oblong, linear, and fitted for

creeping
;

it is furnished with lateial pencilled

tentacula. There are 11 species, ot which

the most remarkable are the five following:

1. The noctiluca, or noctilucous nereis, which

inhabits almost every sea, and is one of the

causes of the luminousness ot the water.

These creatures shine like glow-worms, but

with a brighter splendour, so as at night to

make the element appear as if on fire all

around. Their bodies are so minute as to

elude examination by the naked eye.

It is sometimes called nereis phosphorans ;

and is thus described by Griseline. i he head

is roundish and flat, and the mouth acumi-

nated. The two horns or feelers are short

and subulated. The eyes are prominent, and

placed on each side of the head. The body

is composed ot about twenty-three segments

or joints, w hich are much less nearer the tail

than at the head, dbese segments' on both

sides the animal all end in a short conical

apex, out of which proceeds a little bundle

of hairs ;
from under these 'bundles the iect

grow in the form of small flexile subulated

figments destitute of any thing like claws.

It is scarcely two lines long, and is quite

pellucid, and its colour is that of wafer,

green. They are found upon all kinds of

marine plants; but they often leave them, and

are found upon the surface of the water : they

are frequent at all seasons, but especially in

summer before stormy weather, when they

are more agitated and more luminous.
r

l heir

numbers, and wonderful agility, added to

their pellucid and shining quality, do not a

little contribute to their illuminating the sea,

for myriads of those animalcule may be con-

tained in the portion of a small c up of sea-

water. Innumerable quantities of them lodge

in the cavities of the scales of fishes, and to

them probably do the fishes owe their nocti-

lucous qualitity.

2. Nereis lacustris, or bog nereis (fig. 2.)

The body of the size of a hog’s short bristle,

transparent, articulated, and on either side at

every articulation provided with a short seta-

ceous foot; interiorly it seems to consist in a

manner of oval-shaped articulations, and a

back formed by two lines bent backwards.

It inhabits marshes abounding in clay, where

it remains under ground, pushing out its

other extremity by reason ot its continual

motion. When taken out it twists itself up.

Is frequent in Sweden.

3. Nereis cirrosa, or waving nereis. The
body is red, lumbriciform, with sixty-five

notches, furnished on both sides with two rows

of bristles. At each side of the head ten fila-

ments, at the sides of the mouth many, twice

as long as the former. It dwells in Norway,

on rocks at the bottom of the sea. It vomits

a red liquor, with which it tinges the water.

See Plate Nat. Hist. fig. 294.

4. Nereis cairulea, or blue nereis. It in-

habits the ocean, where it destroys the ser-

pulaa and teredines, fig. 295.

5. Nereis giganuea, or giant nereis, is a

peculiar species of those large worms that

make their way into decayed piles driven

down into the sea, which they bore through

and feed upon, whence they are called sea-

worms, or nereis. From head to tail they

are beset on either side with small tufts ter-

minating in three points, which are like the

fine hair-pencils used by painters, and com-
posed of shining bristles of various colours.

The upper part of the body in this worm js

all over covered with small hairs. The rings

of which it is formed are closely pressed to-

gether, and yield to the touch. The three

rows of small tufts we have been describing,

serve this nereis instead of feet, which it uses

to go forwards as fishes do their fins. Fig. 296.

N ERITA, a genus of vermes testacea : the

generic character is; animal a Umax; shell

univalve, spiral, gibbous, tiattish at bottom;

aperture semiorbicular or semilunar; pillar-

lip transversely truncate, flatfish. There are

about 80 species of this genus.

NERIUM, a genus of the monogynia

order, in the pentandria class of plants, and in

the natural method ranking under the 30th
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order, contorts*. There are two erect folli-

cles; the seeds plumy
; the tube of the co-

rolla terminated by a lacerated crown. There
are nine species, all of them natives of the
warmer climates

; the most remarkable of
which are, 1 . 1 he oleander, South Sea rose

;

this is a beautiful shrub, cultivated in gardens
on account ot its flowers, which are of a fine
red, and in clusters, but of an indifferent
smeii

; the whole plant is poisonous, and es-
pecially the bark of the roots. The double
variety is beautiful, but it should be kept in a
stove. 2.1 he antidysinteriunn, a native of
Ceylon

;
the bark of which is an article of the

matei ia medica, under the name of conessi.

3.

1 he tinctorium, a new species, with beau-
tiful blue flowers, discovered by Dr. Rox-
burgh at Madras. A decoction of the leaves,
v itn an addition of lime-water, makes an in-
digo of fine quality. The whole plant in all
tlie neriums is of a poisonous quality, in that
Tespect resembling apocynum.

hRr
l ERIA, a genus of the class and or-

der tetrandria digynia; t lie corolla is funnel-
shaped, four cleft ; superior berry two-celled

;

seeds solitary. There is one species, an an-
nual ot New Zealand.
NERVES. See Anatomy.
NRSi ORJANS, a Christian sect, the fol-

lowers of Nestorius, bishop and patriarch of
Constantinople; who, about the year 429,

j

taught that there were two persons in Jesus *

Christ, the divine and the human, which are
united, not hypostatically or substantially,
but in a mystical manner: whence he con-
cluded, that Mary was the mother of Christ,
and not the mother of God. For this opi-
nion Nestorius was condemned and deposed
bv the council of Ephesus; and the decree of
this council was confirmed by the emperor
'] heodosius, who banished the bishop to a
monastery.

nettings, in a ship, a sort of grates
made ot small ropes, seized together wit h rope-
yarn or twine, and fixed on the quarters and in
the tops

; they are sometimes stretched upon
the ledges from the waste-trees to the roof-
trees, from the top of the forecastle to the
poop-; and sometimes are laid in the waste of
a ship to serve instead of gratings.

N El TLE. See Uktica.
Nettle, dead. See Lamium.
N EURADA, a genus of the decagynia or-

der, in thedecandria class of plants, arid in the
natural method ranking under the 13th or-
der, succulent®. The calyx is quinquepar-
tite; there are five petals ; the capsule infe-

rior, decernlocular, decaspermous, and acu-
leated. There is only one species, the pro-
cumbens. The whole plant is white and
woolly; and is a native of the warm climates,
and found on dry parched grounds.
NEUTRAL SALTS, among chemists, a

sort of salts neither acid nor alkaline, but
partaking of the nature of both. See Acid,
Alkali, Chemistry, & c.

NEUTRALIZATION. When two or
more substances mutually destroy each other’s

properties, they are said to neutr.dize one an-

other. Thus, in a proper combination of

acid and alkaline substances, the acid and
alkaline properties are destroyed.

NEWEL. See Architecture.
NEWT. See Lacerta.
N EWTONIAN PHILOSOPHY, thedoc-

trirce of the universe, or the properties, laws,

affections, actions, forces, motions, &c. of

N E W
bodies, both celestial and terrestrial, as de-
livered by Newton.

I he chief parts of the Newtonian philoso-
phy, as delivered by the author, except his
Optical. Discoveries, &c. are contained in his
1 1 incipia, or Mathematical Principles of Na-

1

tuie.i Philosophy. He founds his system on
the following definitions.

1. Quantity of matter is (lie measure of
the same, arising from its density and bulk
conjointly. 1 hus, air of a double density, in
the same space, is double in quantity; 'in a
double space, is quadruple in quantity; in a
triple space, is sextuple in quantity, See.

2 . Quantity of motion is the measure of
the same, arising from the velocity and quan-
tify of matter conjunctly. 1 his is evident, be-
cause the motion or the whole is the motion
of all its parts; and therefore in a body double
in quantity

, with equal velocity, the motion
is double, &c.

o. 1 he vis insifa, vis inertia*, or innate force
of matter, is a power of resisting, by which
every body, as much as in it lies, endeavours
to persevere in its present state, whether it

is of rest, or moving uniformly, forward in a
right line. I his definition ia proved to be
just, by experience, from observing the diffi-
cult) w ith which any body is moved out of
its place, upwards or obliquely; or even
downwards, when acted on bv a body endea-
vouring to urge it quicker than the 'velocity
given it by gravity, and any how to change
its state of motion or rest. And therefore
this force is the same, whether the body has
giavity or not

; and a cannon-ball, void of
gravity, if it could be, being discharged ho-
rizontally, will go the same distance in that
duection, in the same time, as if it were en-
dued with gravity.

4. An impressed force is an action exerted
upon a body, in order to change its state
whether of rest or motion. This force con-
sists in the action only

; and remains no longer
in the body when the action is over. Fo^ a

1

body maintains every new state it acquires I

by its vis inertia: only.
5. A centripetal force is that by which bo-

dies ai e drawn, impelled, or any way tend,
towards a point, as to a centre. This may
be considered of three kinds, absolute, acce-
lerative, and motive.

6. i lie absolute quantity of a centripetal
force is a measure of the same, proportional
to the efficacy of the cause that urges it to
the centre.

7. The accelerative quantity of a centri-
petal force, is the measure of the same pro-
poitional to the velocity which it generates in
a given time.

8. The motive quantity of a centripetal
toice, is a measure of the same, proportional
to the motion which it generates in a given
time. T iiis is always known by the quantity
°t force equal and contrary to it, that is just
sufficient to hinder the descent of the body.

After these definitions, follow certain sciio-
• ia, treating of the nature and distinctions of
fane, space, place, and motion, absolute, rela-
tive, apparent, true, real,&c. Afterwhieh, the
uutnor proposes to shew how we are to collect
the true motions from their causes, effects,
•in 1 apparent ditferences

; and vice vers'd,
now, from the motions, either true or appa-
rent, we may come to the knowledge of their
causes ami effects. In order to this, he lays
down the following axioms or laws of motion,

8
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! ?t law. Every body perseveres in its state

j

oi rest, or of uni.orm 'motion in a right fine,

j

unless it is compelled to change that state by
toices impressed upon it. 1 hus, “ projec-
tiles pers verein their motions, so far as they
a: e not retarded by the resistance ot the air,
or impelled downwards by the fo.ee of gra-
vity- A top, whose parts, by their cohesion,
are perpetually drawn aside from rectilinear
motions, does not cease its rotation otherwise
than as it is retarded by the air. The greater
bodies ot the planets and comets, meeting
with less resistance in more free spaces, pre-
serve their motions, both progressive and cir-
cular, tor a much longer time.”
2d law. lire alteration ot motion is always

proportional to tire motive force impressed,
and is made in the direction of the right line
in which that force is impressed. Thus, if any
force generates a certain quantity of motion,
a double force will generate a double quan-
tity, whether that force is impressed all at
once or in successive moments.
3d law. J o every action there is always

opposed an equal re-action
; or the mutual

actions of two bodies upon each other, are al-
ways equal, and directed to contrary parts.
1 hus, whatever draws or presses another, is

as much drawn or pressed by that other. If
you press a stone with your finger, the finger
is also pressed by the stone, &c.
from this axiom, or law, Newton deduces

the follow ing corollaries :

1. A body by two forces conjoined will
describe the diagonal of a parallelogram, in
the same time that it would describe the sides
by those forces apart.

2. Hence is explained the composition of
any one direct force out of any two oblique
ones, viz. by making the two oblique forces
the sides of a parallelogram, and the diagonal
the direct one.

3. i he quantity of motion, which is col-
lected by taking the sum ot the motions di-
rected towards the same parts, and the differ-
ence of those that are directed to contrary
parts, suffers no change from the action of bo-
dies among themselves; because the motion
which one body loses is communicated to
another.

4. 1 he common centre of gravity of two
oi more bodies does not alter its state of mo-
tion or rest by the actions of the bodies
among themselves; and therefore the com-
mon centre of gravity of all bodies, acting
upon each other, (excluding external actions
and impediments) is either at rest, or moves
uniformly in a right line.

5. i he motions of bodies included in a
given space are the same among themselves,
whether that space is at rest, or moves uni-
foimly forward in a right line without any
circular motion. The truth ot this is evident
from the experiment of a ship

; where all mo-
tions are just the same, whether the ship is at
rest, or proceeds uniformly forward in a
straight line.

(>. If bodies, any how moved among them-
selves, are urged in the direction of parallel
lines bv equal accelerative forces, they will
all continue to move among themselves, after
the same manner as if they had not’ been
urged by such forces.

1 lie mathematical part of the Newtonian
1 hilosophy depends chiefly on the following
lemmas, especially the first, containing the
doctrine of prime and ultimate ratios.
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Lem. 1. Quantities, and the ratios of quan-
tities, which m any finite time converge con-
tinually to equality, and before the end of
that time approach nearer the one to the
other than by any given difference, become
ultimately equal.

Lem. 2. shews, that in a space bound-
ed by two right lines and a curve, if an infi-

nite number of parallelograms are inscribed,
all of equal breadth; then the ultimate ratio

of the curve space, and the sum of the pa-
rallelograms, will be a ratio of equality.

Lem. 3. shews, that the same tiling is true
when the breadths of the parallelograms are
unequal.

In the succeeding lemmas it is shewn, in

like manner, that tne ultimate ratios of the
sine, chord, and tangent, of arcs infinitely

diminished, are ratios of equality; and there-
fore that in all our reasonings about these,

we may safely use the one lor the other : that
the ultimate form of evanscent triangles,

made by the arc, chord, or tangent, is that
of similitude, and their ultimate ratio is that

of equality ; and hence, in reasonings about
ultimate ratios, these triangles may safely be
used one for another, whether they are made
with the sine, the arc, or the tangent. He
then demonstrates some properties of the
ordinates of curvilinear figures; and shews
that the spaces which a body describes by
any finite force urging it, whether that force
is determined and immutable, or continually
varied, are to each other, jn the very begin-
ning of the motion, in the duplicate ratio of
the forces; and lastly, having added some
demonstrations concerning the evanescence
of angles of contact, he proceeds to lay down
the mathematical part of his system," which
depends on the following theorems.

I heor. 1. i iie areas which revolving bo-
dies describe by radii drawn to an immoveable
centre of force, lie in the same immoveable
planes, and are proportional to the times in

which they are described. To this proposi-
tion are annexed several corollaries, respect-
ing the velocities ot bodies revolving by cen-
tripetal forces, the directions and proportions
of those forces, &c. such as, that the velocity
of such a revolving body is reciprocally as the
perpendicular let fall from the centre of force
upon the line touching the orbit in the place
of the body, &c.

I heor. 2. Everybody that moves in any
curve line described in a plane, and by a
radius drawn to a point eitaer immoveable
or moving forward with an uniform rectili-

near motion, describes about that point areas
proportional to the times, is urged by a cen-
tripetal force directed to that point. With
corollaries relating to such motions in resist-

ing mediums, and to the direction of the
forces when the areas are not proportional to

the times.

1 heor. 3. Every body that, bv a radius
drawn to the centre of another bod v, any how
moved, describes areas, about that centre
proportional to the times, is urged by a force
compounded of the centripetal forces tending
to tint other body, and of the whole accele-
rative force by which that other body is im-
pelled. With several corollaries.

Theor. 4. The centripetal forces of bodies
which by equal motions describe different

circles, tend to tire centres of the same cir-

cles; and are one to the other as the squares
Of the arcs described in equal times, applied

to the radii of the circles. With many co-

rollaries relating to the velocities, times, pe-

riodic forces, &c. And, in a scholium, the

author farther adds, moreover, by means of

the foregoing proposition and its corollaries,

we may discover the proportion of a centri-

petal force to any other known force, such as

that of gravity. For if a body, by means of

its gravity, revolves in a circle concentric to

the earth, this gravity is the centripetal force

of that body. But from the descent of heavy
bodies, the time of one entire revolution, as

well as the arc described in any given time,

is given by a corollary to this proposition.

On these and such-like principles depends
the Newtonian mathematical philosophy.

1 he author farther shews how to find the

centre to which the forces impelling any body
are directed, having the velocity of the body
given; and finds that the centrifugal force is

always as the versed sine of the nascent arc

directly, and as the square of the time in-

versely; or directly as the square of the velo-

city, and inversely as the chord ot the nascent

arc. From these premises, he deduces the

method of finding the centripetal force di-

rected to any given point when the body re-

volves in a circle; and this, whether the cen-

tral point is near hand, or at immense dis-

tance; so that all the lines drawn from it may
be taken for parallels. And lie shews the

same thing with regard to bodies revolving in

spirals, ellipses, hyperbolas, or parabolas.

He shews also, having the figures oi the or-

bits given, how to find the velocities and
moving powers

; and indeed resolves the most
difficult problems relating to the celestial

bodies with a surprising degree of mathema-
tical skill. These problems and demonstra-
tions are all contained in the first book of the

Principia
;

but an account of them here

would neither be generally understood, nor

easily comprised in the limits of this work.

In tiie second book, Newton treats of the

properties and motion of fluids, and their

powers of resistance, with the motion of bo-

dies through such resisting mediums, those

resistances being. in the ratio of any powers of

the velocities
; and the motions being either

made in right lines or curves, or vibrating

like pendulums.
On entering upon the third book of the

Principia, Newton briefly recapitulates the

contents of the two former books in these

words: “ In the preceding books I have laid

down the principles of philosophy, principles

not philosophical, but mathematical ; such,

to wit, as we may build our reasonings upon
in philosophical enquiries. These principles

are, the laws and conditions of certain mo-
tions, and powers or forces, which chiefly

have resp. ct to philosophy. But lest they

should have appeased of themselves dry and
barren, T have illustrated them here and there

with some, philosophical scholiums, giving an
account of such things as are of a more ge-

neral nature, and which philosophy seems
chiefly to be founded on ; such as the density

and the resistance of bodies, spaces void of

all matter, and the motion of light and sounds,

ft remains, he adds, that from the same prin-

ciples I now demonstrate the frame of the

system of the world. Upon this subject L

had indeed composed the third book in a

popular method, that it might be read by
many. But afterwards considering that such

as had not sufficiently entered into the prin-
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ciples could not easily discern the strength of
the consequences, nor lay aside the preju-

dices to which they had been many yeart
accustomed

;
therefore to prevent the disputes

which might be raised upon such accounts,

I chose to reduce the substance of that book
into the form of propositions, in the mathe-
matical way, which should be read by those
only who had first made themselves masters
of the principles established in the preceding;

books.’’

As a necessary preliminary to this third

part, Newton lays down rules for reasoning
in natural philosophy.

The phenomena first considered are, 1

.

That the satellites of Jupiter, by radii drawn
to his centre, describe areas proportional to

the times of description
; and that their peri-

odic times, the fixed stars being at rest, are

in the sesquiplicate ratio of their distances

from that centre. 2. The same thing is like-

wise observed of the phenomena of Saturn.

3. The five primary planets, Mercury, Ve-
nus, Mars, Jupiter, Saturn, with their several

orbits, encompass the sun. 4. The fixed

stars being supposed at re^ the periodic
times of the said five primary planets, and of

the earth, about the sun, are in the sesquipli-

cate proportion of their mean distances from
the sun. 5. The primary planets, by radii

drawn to the earth, describe areas no ways
proportional to the times; but the areas which
they describe by radii drawn to the sun are
proportional to the times of description. 6.

I he moon, by a radius drawn to the centre
of the earth, describes an area proportional
to the time of description. All which phe-
nomena are clearly evinced by astronomical
observations. The mathematical demonstra-
tions are next applied by Newton in -the fol-

lowing propositions.

Prop. 1. The forces by which the satellites

of Jupiter are continually drawn off from rec-
tilinear motions, and retained in their proper
orbits, tend to the centre of that planet, and
are reciprocally as the squares of the distances
of those satellites from that centre.

Prop. 2. 1 he same thing is true of the pri-

mary planets, with respect to the sun’s centre.

Prop. 3. The same thing is also true of the
moon, in respect of the earth’s centre.

Prop. 4. The moon gravitates towards the
earth ; and b\ the force of gravity is conti-

nually drawn off from a rectilinear motion,
and retained in her orbit.

Prop. 5. The same tiling is true of all the
other planets, both primary and secondary,
each with respect to the centre of its motion.

Prop. 6. All bodies gravitate towards every
planet; and the weights of bodies towards anv
one and the same planet, at equal distances

from its centre, are proportional to the quan-
tities of matter they contain.

Prop. 7. There is a power of gravity tend-
ing to ail bodies, proportional to the several
quantities of matter which they contain.

Prop. 3. In two spheres mutually gravi-
tating each towards the other, if the matter in

places on all skies, round about and equidis-

tant from the centres, is similar, the weight
of either sphere towards the other, will be re-

ciprocally as the square of the distance be-
tween their centres. Hence are compared to-

gether the weights of bodies towards different

planets; hence also are discovered the quanti-

ties of matter in the several planets; aud hence
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likewise are found the densities from those

planets.

Prop. 9. The force of gravity, in parts

downwards from the surface of the planets to-

wards their centres, decreases nearly in the

proportion ofthe distances from those centres.

These, and many other propositions and

corollaries, are proved pr illustrated by a

great variety of experiments, in all the great

points of physical astronomy. See Gravity,
Gravitation, &c.

NICANDPA, a genus of the monogynia

order in the decandria class of plants, and in

the natural method ranking under the 13th

order, contorts*. The calyx is monophyl-

lous and quadripartite ; the corolla is mono-

petalous, tubulated, and parted into ten laci-

nia?
;

the fruit is an oval berry, which is

grooved longitudinally, and contains many
small angular seeds. Ot this there is only

one species, -the amara, a native of Guiana.

The leaves and stalks are bitter, and used by

the natives as an emetic and purge.

NICHE. See Architecture.
NICKEL, in mineralogy. There is found in

different partAf Germany a heavy mineral

of a reddish-brown colour, not unlike copper.

When exposed to the air, it gradually loses

its lustre, becomes at first brownish, and is at

last covered w ith green spots. It was at first

taken for an ore of copper ;
but as none ol

that metal can be extracted from it, the Ger-

man miners give it the name ofkupfernickel,

or false copper. Hierne, who may be con-

sidered as the father of the Swedish chemists,

is the first person who mentions this mineral.

He gives a description of it in a book pub-

lished by him in lby4 on the art of detecting

metals. It was generally considered by mi-

neralogists as an ore of copper, till it was

examined by the celebrated Cronstedt. He
concluded from his experiments, which were

published in the Stockholm Transactions for

1751 and 1754, that it contained anew me-

tal, to which he gave the name of nickel.

'Phis opinion was embraced by all the

Swedes, and indeed by the greater number of

chemical philosophers. Some, however, par-

ticularly Sage and Mon net, affirmed, that it

contained no new metal, but merely a com-

pound of various known metals, which could

be separated from each other by the usual

processes. These assertions induced Berg-

man to undertake a very laborious course of

experiments, in order, if possible, to obtain

nickel in a state of purity ; for Cronstedt had

not been able to separate a quantity of arse-

nic, cobalt, and iron, which adhered to it

with mm li obstinacy. These experiments,

which were published in 1775, fully confirm-

ed the conclusions of Cronstedt.

Nickel, when perfectly pure, is of a fine

white colour, resembling silver ;
and like that

metal it leaves a white trace when rubbed

upon the polished surface of a hard stone. It

is rather softer than iron. Its specific gravity

is 9. Its malleability, while cold, is rather

greater than that of iron, but it cannot be

heated without being oxidated, and in conse-

quence rendered brittle. It is attracted by

the magnet as strongly as iron. Like that

.metal, it may be converted into a magnet

;

and in that state point's to the north when
freely suspended' precisely as a common
magnetic needle. H requires for fusion a

•temperature at least equal to 150° Wedge-

wood. It has not hitherto been crystallized.

When heated in an open vessel, it com-
bines with oxygen, and assumes a green co-

lour; and if the heat is continued, acquires a

tinge of purple. The oxide of nickel, ac-

cording to Klaproth, is composed of 77 parts

of nickel and 23 of oxygen.
Nickel has not been combined with car-

bon nor hydrogen, but it combines readily

with sulphur and phosphorus. Cronstedt
found that sulphuret of nickel may be easily

formed by fusion. The sulphuret which lie

obtained was yellow and hard, with small

sparkling facets; but the nickel which he
employed was impure.

Phosphuret of nickel may be formed either

by fusing nickel along with phosphoric glass,

or by dropping phosphorus into it while red-

hot. It is of a white colour, and when broke,
it exhibits the appearance of very slender

prisms collected together. When heated,
the phosphorus burns, and the metal is oxi-

dated. It is composed of 83 parts of nickel

and 17 of phosphorus. The nickel however
on which this experiment was made, was not
pure.

Nickel is not acted upon by azote, nor does
it combine With muriatic acid.

The alloys of this metal are but very im-
perfectly known. With gold it forms a white
and brittle alloy

;
with copper a white, hard,

brittle alloy, easily oxidized when exposed to

the air
;
with iron it combines very readily,

and forms an alloy whose properties have
not been sufficiently examined ; with tin it

forms a white, hard, brittle mass, which swells

up when heated ; with lead it does not com-
bine without difficulty; with silver and mer-
cury it refuses to unite; its combination with
platinum has not been tried.

The affinities of nickel, and its oxides, are,

according to Bergman, as follows:

Nickel. Oxide of 1

Iron, Oxalic acid
;

Cobalt, Muriatic,

Arsenic, Sulphuric,
Copper, Tartaric,
Gold, Nitric,

Tin, Phosphoric,
Antimony, Fluoric,

Platinum, Saclactic,

Bismuth, Succinic,

Lead, Citric,

Silver, Lactic,
Zinc, Acetic,

Sulphur, Arsenic,

Phosphorus. Boracic,

Prussic,

Carbonic,
Nickel, ores of. Hitherto nickel has

been found in too small quantities to be ap-
plied to any use; of course there are no
mines of nickel. It usually occurs in secon-
dary mountains, and commonly acconipanies
cobalt. It has been found in di fierent parts
of Germany, in Sweden, Siberia, Spain,
France, and Britain.

NICOLAITANS, in church history, Chris-

tian heretics who assumed this name from
Nicolas of Antioch ; who, bemg a gentile

by birth, first embraced Judaism, and then
Christianity ; when his zeal and devotion re-

commended him to the church of Jerusalem,
by whom he was chosen one of the first dea-

cons.

NICOTIANA, tobacco, a genus of the
monogynia order, in the pentundria class of

plants, and in the natural method rankiiu
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under the 28th order, lurid*. The corolla
is funnel-shaped, with a plaited limb ; the
stamina inclined; the capsule bivalved and
bilocular. '1 here are seven species, ol which
the most remarkable is the tabacum (see
Plate Nat. Hist. fig. 297), or common to-
bacco-plant. This was first discovered in
America by the Spaniards about the year
1500, and by them imported into Europe. It
had been used by the inhabitants of America
long before

; and was called by those of the
islands yoli, and pretun by the inhabitants of
the continent. It was sent into Spain from
Tabaco, a province of Yucatan, where it was
first discovered, and whence it takes its com-
mon name.

I here are two varieties of that species of
nicotiana which is cultivated for common
use

; and which are distinguished by the
names of Oronokoe, and sweet-scented to-
bacco.

r

i hey differ from each other in l he
figure of their leaves

;
those of the former

being longer and narrower than the la ter.

they are tall herbaceous plants, growing
erect with fine foliage, and rising “with a.

strong stem from six to nine feet high. The
stalk, near the root, is upward of an inch
diameter, and surrounded witii a kind of
hairy or velvet clammy substance, of a yel-
lowish-green colour. The leaves are rather
of a deeper green, and grow alternately at the
distance of two or three inches from each
other. They are oblong, of a spear-shaped
oval, and simple; the largest about
twenty inches long, but decreasing in size
as they ascend, till" they come to be only ten
inches long, and about half as broad. “The
face ot the leaves is much corrugated, like
those of spinach when full-ripe. Before they
come to maturity, w hen they are about five
or six inches long, the leaves are generally of
a full green, and rather smooth

; but as they
increase in size, they become rougher, and
acquire a yellowish cast. The stem and
branches are terminated by large bunches of
flowers collected into clusters, of a delicate
red

; the edges, when full-blown, inclining to
a pale purple. They continue in succession
till the end of the summer; when they are
succeeded by seeds of a brown colour, and
kidney-shaped. These are very small, each
cap-ule containing about 1000; and the
whole produce of a single plant is reckoned
at about 350,000. The seeds ripen in the
month of September.
Mr. Carver informs us, that the Oronokoe,

or, as it is called, the long V irginian tobacco,
is the kind best suited for bearing the rigour
of a northern climate; the strength, as well as
the scent, of the leaves, being greater than
that of the other. 'I lie sweet-scented sort
flourishes most in a sandy soil, and in a warm
climate, where it g rally exceeds the former
in the celerity of its growth

; and is likewise,
as its name intimates, much more mild and
pleasant.

Culture .—Tobacco thrives best in a warm,
kindly, rich soil, that is not subject to be
overrun by weeds. In Virginia the soil in
which it thrives best is warm, light, and in-
clining- to be sandy; and therefore if the
p:ant is to be cultivated in Britain, it ought to
be planted in a soil as nearly of the same kind
as possible. Other kliftls ot soil might pro-
bably be brought to suit it, b\ a mixture of
proper manure; but we must renumber,
that whatever manure is made use of must
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be thoroughly Incorporated with the soil. 1 he

best situation for a tobacco- plantation is the

southern declivity of a hill rather gradual

than abrupt, or a spot that is sheltered from

the north winds: but at the same time it is

liecessary that the plants enjoy a free air;

for without that they will not prosper.

Having sown the seed, on the least appre-

hension of a frost after the plants appear, it

will be necessary to spread mats over the

beds, a little elevated from the ground by
poles laid across, that they may not be crush-

ed. When the tobacco has risen to the

height of more than two feet, it commonly
begins to put forth the branches on which the

flowers and seeds are produced ;
but as this

expansion, if suffered to take place, would

drain the nutriment from the leaves, which

are the most valuable part, and thereby

lessen their size and efficacy, it becomes

needful at this stage to nip off "the extremity

of the stalk to prevent its growing higher.

In some climates the top is commonly cut off

when the plant has 15 leaves: but it the to-

bacco is intended to be a little stronger than

usual, this is done when it has only 13.

The apparent signs of maturity are these

:

the leaves, as they approach a state of ripe-

ness, become more corrugated or rough ;

and when fully ripe appear mottled, with yel-

lowish spots on the raised parts ;
whilst the

cavities retain their usual green colour.

Tobacco is subject to be destroyed by a

worm ; and without proper care to extermi-

nate this enemy, a whole field of plants may
soon be lost. This animal is of the horned

species, and appears to be peculiar to the to-

bacco-plant; so that in many parts of Ame-
rica it is distinguished by the name of the-to-

bacco-worm. In what manner it is first pro-

duced, or how propagated, is unknown : but

it is not discernible till the plants have attain-

ed about half their height ; and then appears

to be nearly as large as a gnat. Soon after

this it lengthens into a worm ; and by de-

grees increases in magnitude to the bigness

of a man’s finger. In -shape it is regular from

its head to its tail, without any diminution at

either extremity. The colour of its skin is,

in general, green, interspersed with several

spots of a yellowish white; and the whole

covered with a short hair scarcely to be dis-

cerned. These worms are found the most

(predominant during the end of July and

the beginning of August ; at winch time the

plants must be particularly attended *to, and

every leaf carefully searched. As soon as a

wound is discovered (and it will not be long

before it is perceptible), care must be taken

to destroy the cause of it, which will be found

near it, and from its unsubstantial texture

may easily be crushed.

When the tobacco is fit fov being gather-

ed, on the first morning that promises a

fair day, before the sun is risen, take an axe

or a long knife, and holding the stalk near

the top with one hand, sever it from its root

with the other, as low as possible. Lay it

gently on the ground, taking care not to

break off the leaves, and there let it remain

exposed to the rays of the sun throughout the

day, or until the leaves, according to the

American expression, are entirely wilted

;

that is, till they become limber, and will bend

any way without breaking. But if the wea-

ther should prove rainy without any intervals

Vo l. II.

of sunshine, and the plants appear to be fully

ripe, they must be housed immediately. This

must be done, however, with great care that

the leaves, which are in this state very brittle,

may not be broken. They are next to be
placed under proper shelter, either in a barn

or covered hovel, where they cannot be af-

fected by rain or too much air, thinly scat-

tered on the floor ; and if the sun does not

appear for several days, they must be left to

wilt in that manner
; but in this case the

quality of the tobacco will not be quite so

good.

When the leaves have acquired the above-

mentioned flexibility, the plants must be laid

in heaps, or rather’ in one heap if the quan-
tity is not too great, and in about 24 hours

they will be found to sweat. But during this

time, when they have lain for a little while,

and begin to ferment, it will be necessary to

turn them
;
bringing those which are in the

middle to the surface, and placing those

which are at the surface in the middle. The
longer they lie in this situation, the darker-

coloured is the tobacco. After they have
lain for three or four days, for a longer con-

tinuance might make the plants turn mouldy,
they may be fastened together in pairs with

cords or wooden pegs, near the bottom of the

stalk, and hung across a pole, with the leaves

suspended in the same covered place, a pro-

per interval being left between each pair. In

about a month the leaves will be thoroughly

dried, and of a proper temperature to be
taken down. This state may be ascertained

by their appearing of the same colour with

those imported from America. Rut this can

be done only in wet weather. The tobacco

is exceedingly apt to attract the humidity of

the atmosphere, which gives it a pliability

that is absolutely necessary for its preserva-

tion; for if the plants are removed in a very-

dry season, the external parts of the leaves

will crumble into dust, and a considerable

waste will ensue.

Cure.—As soon as the plants are taken

down, they must again be laid in a heap, and

pressed with heavy logs of wood for about a

week ;
but this climate may possibly require

a longer time. While they remain in this

state it will be necessary to introduce your

hand frequently into the heap, to discover

whether the heat is not too intense; for in

large quantities this will sometimes be the

case, and considerable damage will be occa-

sioned by it. When they are found to heat

too much, that is, when the heat exceeds a

moderate glowing warmth, part of the weight

by which they are pressed must be taken

away ; and the cause being removed, the ef-

fect will cease. This is called the second, or

last sweating ; and, when completed, which it

generally will be about the time just men-
tioned, the leaves may be stripped from the

stalks for use. Many, however, omit this

last sweating.

When the leaves are stripped from the

stalks, they are to be tied up in bunches or

hands, and kept in a cellar or other damp
place ;

though if not handled in dry weather,

but only during a rainy season, it’is of little

consequence in what part of the house or

barn they are laid up. At this period the

tobacco is thoroughly cured, and as proper

for manufacturing as that imported from the

colonies.

Tobacco is made tip into rolls by the in-
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habitants of the interior parts of America,
by means of a machine called a tobacco-

wheel. With this machine they spin the

leaves after they are cured, into a twist of

any size they think fit
; and having folded

it into rolls of about 20 pounds each, they
lay it by for use. In this state it will keep
for several years, and be continually improv-
ing, as it always grows milder. The Illinois

usually form it into carrots; which is done
by laying a number of leaves, when cured,

on each other after the ribs have been taken

out, and rolling them round with packthread
till they become cemented together. '1 hese

rolls commonly measure about 18 or 20
inches in length, and nine round in the mid-
dle part.

NICTITATING Membrane. See Com-
parative Anatomy.
NIG ELLA, fennel flower, or devil in a

bush, a genus of the pentagynia order, be-

longing to the pentandria class of plants.

There is no calyx
;
the petals are five, and

five trifid nectaria within the corolla ; there

are five connected capsules. There are five

species, all of them annuals, and natives of

the warm parts of Europe
;
and rising from a

foot to a toot and a halt high, adorned with

blue or white flowers. They are propagated
by seeds, which in a dry and warm situation

will thrive very well ; and the plants ripen

sec-ds in this country.

NIGHT-MARE. See Medicine,

NIG RINA, in botany, a genus of the mo-
nogynia order, belonging to the pentandria

class of plants. The corolla is funnel-shaped

;

the calyx inflated; the stigma obtuse; the

capsule bilocular.

NIGR1NE. This ore has hitherto been
found only near Passau in Bavaria, and at

Arendaal in Norway, and near St. Gothard.
It was discovered by professor Hunger. It is

sometimes disseminated, but more commonly
crystallized, in four-sided prisms, not longer

than one-fourth of an inch. Primitive form
a rhomboidal prism.

Colour reddish, yellowish, or blackish-

brown
; sometimes whitish-grey. Powder

whitishrgrey. Lustre waxy, or nearly metal-
lic. Texture foliated. Brittle. Specific

gravity 3.510. Muriatic acid, by repeated
digestion, dissolves one-third of it. Ammo-
nia precipitates from this solution a.clammy
yellowish substance, Infusible by the blow-
pipe, and also in a clay crucible ; but in. char-

coal is converted into a black, opaque, po-
rous slag.

According to the analysis of Klaproth it is

composed of

33 oxide of titanium

35 silica

33 lime

101 .

The mineral called sphene by Hauy be-
longs to this species. According' to the ana-
lysis of Cordier it is composed of

33.3 oxide of titanium

28,0 silica

32-2 lime.

93.5

NULL DIGIT, a failure in the defend-
ant to put in an answer to the plaintiff's de-
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c.laration, &c. by the clay assigned for that

purpose, by which omission judgment of

course is had against him.

NIMBUS, in antiquity, a circle observed
on certain medals, or round the head of some
emperors, answering to the circles of light

drawn around the images of saints. The
nimbus is seen on the medals of Maurice,
Phocas, and others, even of the upper em-
pire. See also .Meteorology.

NIPA, a genus of the natural order of

palms. The male has a spathe ; the corolla

is six-petalh d. The female has a spathe

;

corolla none
;
drupes angular.

There is one species, a native of the E.
Indies. The leaves are used in making
mats.

NIPPERS, in a ship, are small ropes
about a fathom or two long, with a little truck
at one end, and sometimes only a wale-knot.
Their use is to help holding off the cable
horn the main or jeer-capstan, where tiie ca-

ble is so slimy, so wet, and so great, that they
cannot strain it, to hold it off with their bare
h ndsi

NISI PRIUS, in law, a commission di-

rected to the judges of assize, empowering
them to try all questions of fact issuing out
ol tiie courts at Westminster that are then
ready for trial by jury. The original of which
name is this : all causes commenced in the
courts of West minster-hall are, by course of
the courts, appointed to be tried on a day

• fixed in some Easter or Michaelmas term, by
a jury returned from the county wherein the
cause of action arises; but with this proviso,
nisi prius justiciarii ad assisas capiendas vene-
xint: that is, unless before the clay prefixed
the judges of assize come into the county in

question, which they always do in the vaca-
tion preceding each Easter and Michaelmas
term, and there try the cause. And then,
upon the return of tiie verdict given by the
jury to the court above, the judges there give

judgment for the party to whom the verdict
is found. 3 Black. 59. See Assizes.

NISSOLIA, a genus of the tlecandria or-

der, in the diadelphia class of plants, and in

the natural method ranking under the 32d or-

der, papilionacea?. The calyx is quinque-
dentate ; the capsule nionospermous, and ter-

minated by a ligulated wing. There are two
species* trees of Carthagena.

NITIDULA, a genus of insects of the

coleoptera order. The generic character is,

antennas clavate, the club solid
; shells mar-

gined ; head prominent
; thorax a little bat-

tened, margined. There are upwards of 30
species of this genus.

NIPRARIA, a genus of the monogynia
order, in the dodecandria class of plants, and
in the natural method ranking with those of

which the order is doubtful. The corolla is

pen/apetalous, with the petals arched at the

top; the calyx quinquelid; the stamina 15;
tiie fruit a monospermous plum. '1 here is

one species, a shrub of Siberia.

NITRATS, salts formed by the nitric

acid. The most important of the nitrats

have been long known ; and in consequence
of the singular properties which they possess,

no class of bodies has excited greater atten-

tion, or been examined with more unwearied
industry. See Nitre. They may be dis-

tinguished by tiie following properties ;

J. Soluble in water, and capable of crystal-

lizing by cooling. 2. When heated to red-

ness, along with combustible bodies, a vio-

lent combustion and detonation are produced.

3. Sulphuric acid disengages from them
fumes, which have the odour of nitric acid.

4. When heated along with muriatic acid,

oxymuriatic acid is exhaled. 5. Decom-
posed by heat, and yield at first oxygen gas.

The nitrats at present known are 12 in num-
ber. Tew of them combine with an excess

of acid or of base, so that there are hardly

any supernitrats, or subnitrats.

NITRE, or nitvat of potass. As this salt,

known also by the name of saltpetre, is pro-

duced naturally in considerable quantities,

particularly in Egypt, it is highly probable
that the antients- were acquainted with it;

but scarcely any thing certain can be col-

lected from their writings. If Pliny men-
tions it at all, he confounds it with soda,

which was known by the names of nitron and
nitrum. It is certain, however, that it has

been known in the East from time immemo-
rial. Roger Bacon mentions this salt in the

13th century under the name of nitre.

No phenomenon has excited the attention

of chemical philosophers more than the con-

tinual reproduction of nitre in certain places

after it had been extracted from them. Pro-

digious quantities of this salt are necessary

for the purposes of war ;
and as nature has

not laid up great magazines of it, as she has
of some other salts, this annual reproduction
is the only source from which it can be pro-

cured. It became therefore of the utmost
consequence, if possible, to discover the

means which nature employed in forming it,

in order to enable us to imitate her processes

by art, or at least to accelerate and facilitate

them at pleasure. Numerous attempts ac-

cordingly have been made to explain and to

imitate these processes.

Lemery the younger advanced, that all the

nitre obtained exists previously in animals
and vegetables

; and that it is formed in these
substances by the processes of vegetation and
animalization. But it was soon discovered
that nitre exists, and is actually formed, in

many places where no animal nor vegetable
substance had been decomposed; and con-
sequently this theory was as untenable as the
former. So far indeed is it from being true

that nitre is formed by these processes alone,

that the quantity of nitre in plants has been
found to depend entirely on tiie soil in which
they grow.

At last, by the numerous experiments of

several French philosophers, particularly by
those of Thouvenel, it was discovered that

nothing else is necessary for the production
of nitre than a basis of lime, heat, and an
open but not too free communication with
dry atmospheric air. When these circum-
stances combine tiie acid is first formed, and
afterwards the alkali makes its appearance.
How the air furnishes materials for this pro-
due 1 ion is easily explained, now that the
component parts of the nitric acid are known
to he oxygen and azote : but how lime con -

tributes to their union it is not sq easy to see.

The appearance of the potass is equally ex-
traordinary. If any thing can give counte-
nance to the hypothesis that potass is com-
posed of lime and azote, it is this singular

fact.

Nitre is found abundantly on the surface1

of the earth in India, South America, ami
even in some parts of Spain. In Germany
and France it is obtained by means of artifi-

cial nitre-beds. These consist of the refuse
of animal and vegetable bodies undergoing
putrefaction, mixed with calcareous and
other earths. It lias been ascertained that
if oxygen gas is presented to azote at the in-

stant of its disengagement, nitric acid is form-
ed. This seems to explain the origin of the
acid in the-e beds. The azote disengaged
from these putrefy ing animal substances com-
bines with the oxygen of the air. The potass
is probably furnished, partly at least, by the
vegetables and the soil.

The mj re is extracted from these beds by
lixiviating the earthy matters with water.
This water, when sufficiently impregnated, is

-evaporated, and a brown-coloured salt ob-
tained, known by the name of crude nitre.

It consists of nitre, common salt, nitrat of
lime, and various other salts. The foreign,
salts are either separated by repeated crys-
tallizations, or by washing the salt repeatedly
with small quantities of water

;
for the foreign

salts being more soluble are taken up first.

Nitre, when slowly evaporated, is obtain-
ed in six-sided prisms, terminated by "six-

sided pyramids
;
but for most purposes it is

preferred in an irregular mass, because in

that state it contains less water. The pri-
mitive form of its crystals, according to
Hauy, is a rectangular octahedron, composed
of two four-sided pyramids applied base to
base

; two of the sides are inclined to life

other pyramid at an angle of 120°; the other
two at an angle of 1 1 1°. The form of its in-

tegrant particles is the tetrahedron. The
six-sided prism is the most common form
which it assumes. Sometimes, instead of six-

sided pyramids, these prisms are terminated
by 18 facets, disposed in three ranges of six,

as it three truncated pyramids were piled on
each oilier; sometimes it crystallizes in
tables.

The specific gravity of nitre is 1.9309. Its
taste is sharp, bitterish, and cooling. It is

very brittle. It is soluble in seven times its

weight of water at the temperature of 60°,
and in nearly its own weight of boiling water.
It is not altered by exposure to the air.

When the solution of nitre is exposed to a
boiling heat, part of the salt is evaporated
along with the water, as Wallerius, lvirwan,
and Lavoisier, observed successively. When
exposed to a strong heat it melts, and con-
geals by cooling into an opaque mass, which
has been called mineral crystal. Whenever
it melts it begins to disengage oxygen

; and
by keeping it in a red heat about the third of
its weight of that gas may be obtained : to-
wards the end of the process azotic gas is dis-

engaged. If the heat is continued long
enough the salt is completely decomposed,
and pure potass remains behind.

It detonates more violently with combus-
tible bodies than any of the other nitrats.

When mixed with one-third part of its weight
ofcharcoal, and thrown intoa red-hot crucible,
or when charcoal is thrown into red-hot nitre,
detonation takes place, and one of the most
brilliant combustions that can be exhibited.
The residuum is carbonat of potass, ft was
formerly called nitre fixed by charcoal. A
still more violent detonation is produced by-

using phosphorus instead uf charcoal, Whe*
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a mixture of nitre and phosphorus is struck

smartly with a hot hammer a very violent de-

tonation is produced.
Nitre oxidizes all the metals at a red heat,

even gold and platinum.

Nitre, according to Bergman, is composed
®f

3 1 acid

61 potass

8 water*

100

According to the latest experiments of Kir-

i
wan, after being dried in the temperature of

70°, it is composed of

44.0 acid

51-8 potass

4.2 water.

100.0

Nitre is decomposed by the following salts:

1. Sulphats of soda, ammonia, magnesia,

|
alumina.

2. Muriat and aectat of barytes.

One of the most important compounds
? formed by means of nitre is gunpowder,
I v* fell has completely changed the modern

art of war. See Gunpowder.
NITRIC ACID seems to have been first

obtained in a separate state by Raymond
Lully, who was born at Majorca in 1235.

*

lle procured it by distilling a mixture of ni-

tre and clay. It was afterwards denominated
aquafortis, and spirit of nitre. The name
nitric acid was first given it in 1787 by the

French chemists ; it was immediately before

» called nitrous acid.

1. It is generally obtained in large manu-
factories by distilling a mixture of nitre and
clay ; but the acid procured by this process

is weak and impure. Chemists generally

I prepare it by distilling three parts of nitre

|
and one of sulphuric acid in a glass retort.

' The neck of the retort must be luted into a

|
receiver, from which there passes a glass

tube into a bottle- with two mouths, contain-

|
ing a little water, and furnished with a tube.

I of safety ; which is a tube open at its upper
i end, and having its lower end plunged in wa-

ter. The water prevents any coiVnnunication

|

between the external air and the inside of

the apparatus. If a vacuum happens to be

formed within the vessels, the external air

;
readies down through the tube, and prevents

any injury to the vessels. On the other

band, if air is generated in the vessels It

| forces the water up the tube, the height of

I which becomes thus the measure of the elas-

I ticity of the air in the vessels. By this con-

|
trivance the apparatus is in no danger of be-

I
ing broken, which otherwise might happen.
From the other mouth of this bottle there

I

passes a tube into a pneumatic apparatus, to

collect the gas which is evolved during the

process. The retort is to be heated gradually

almost to redness. The nitric acid comes
I over, and is condensed in the receiver ; while

I the common air of the vessels, and a quantity

| of oxygen gas which is evolved, especially to-

I

wards the end of the process, passes into the

pneumatic apparatus, and the water in the

bottles is impregnated with some acid which
is not condensed in the receiver.

The acid thus obtained is of a yellow co-

lour, and almost always contains muriatic and

sometimes sulphurous acid. These may be
removed by distilling it over again with a
moderate heat, and changing the receiver
after the first portion, which contains all the
foreign acids, has passed. It still contains a
quantity of nitrous gas, to which it owes its

colour and the red fumes which it exhales.
This gas may also be expelled by the appli-

cation of heat. Pure nitric acid remains be-
hind, transparent and colourless, like water.

When newly prepared in this manner it is

a liquid as transparent and colourless as wa-
ter; but the affinity between its component
parts is so weak, that the action of light is

sufficient to drive off a part of its oxygen in

the form of gas
; and thus, by converting it

partly into nitrous gas, to make it assume a
yellow colour, its taste is exceedingly acid

and peculiar. It is very corrosive, and
tinges the skin of a yellow colour, which does
not disappear till the epidermis comes off. It

is constantly emitting white fumes which have
an acrid disagreeable odour.

It has a strong affinity for water, and has

never yet been obtained except mixed with
that liquid. When concentrated it attracts

moisture from the atmosphere, but not so

powerfully as sulphuric acid. It also pro-
duces heat when mixed with water, owing
evidently to the concentration of the water.

The specific gravity of the strongest nitric

acid that can be procured is 1.583 ; but at

the temperature of 60°, Mr. Kirwan could
not procure it stronger than 1.5543.

As this liquid acid is a compound of two
ingredients, namely, pure nitric acid and wa-
ter, it becomes an object of the greatest

consequence to ascertain the proportion of

each of these parts. This problem lias lately

occupied the attention of Mr. Kirwan, who
has endeavoured to solve it in the following

manner

:

He dried a quantity of crystallized carbo-

nat of soda in a red heat, and dissolved it in

water, in such a proportion that 367 grains

of the solution contained 50.05 of alkali. He
saturated 367 grains of this solution with 147

grains of nitric acid, the specific gravity of

which was 1.2754; and which he ascertained

to contain 45.7 per cent, of acid, of the spe-

cific gravity 1.5543, chosen by him as a

standard. The carbonic acid driven off

amounted to ]4 grains. On adding 939
grains of water the specific gravity of the so-

lution, at the temperature of 58.5°, was
1.0401.

. By comparing this with a solution

of nitrat of soda, of the same density, he

found that the salt contained in it amounted

to of the whole. There was an excess
16.901

of acid of about two grains. The weight of the

whole was 1439 grains : the quantity of salt

] 439
consequently was = 85.142 grams. The

quantity of alkali was 50.05 — 14— 36.05. The
quantity of standard acid employed was 66.7.

The whole therefore amounted to 102.75

grains; but as only 85.142 grains entered

into the composition of the salt, the remain-

ing 17.608 must have been pure water mixed
with the nitric acid. But it 66.7 of standard

acid contain 17.608 of water, 100 parts of

the same acid must contain 26.38. One hun-

dred parts of standard nitric -acid, therefore,

are composed of 73.62 parts ofpure nitric acid

and 26.38 of water.

Mr. Davy considers as- pure add the per-

M m 2

275

manently elastic vapour or gas formed by sa-

turating nitrous gas with oxygen gas. This
gas is of a pale-yellow colour, and a specific

gravity 2.44 times that of air. It is not pure
acid, containing undoubtedly a portion of ni-

trous gas. The following table exhibits the

proportion of this acid contained in nitric

acid of different densities, according to the

experiments of that ingenious chemist

:

100 Parts

Nitric Acid,
of Sp. Gr.

True Acid. Water.

1.5040 91.55 8.45

1.4475 80.39 19.61

1.4285 71.65 28.35

1.3906 62.96 37.04

1.3551 56.88 43.12

1.3186 52.03 47.97

1.3042 49.04 50.96
1.2831 46.03 53.97

1.2090 45.27 54.73

When nitric acid is exposed to the action

of heat it boils at the temperature of 248,
and evaporates completely without altera-

tion; but when made to pass through a red-

hot porcelain tube it is decomposed, and.

converted into oxygen and azotic gas. When
cooled clown to —66 it begins to congeal

;

and when agitated it is converted into a mass
of the consistence of butter.

Oxygen gas has no action whatever on ni-

tric acid
; but all* the simple combustibles

decompose it, unless we are to except the dia-

mond. When poured upon sulphur or phos-

phorus at a high temperature it sets them on
fire; but at a moderate temperature it con-
verts them slowly into acids, while nitrous

gas is exhaled. It inflames charcoal also at

a high temperature ; and even at the common
temperature, provided the charcoal is perfect-

ly dry and minutely divided. Hydrogen gas

produces no change on it at the temperature
of the atmosphere ; but when passed along
with it through a red-hot porcelain tube it

detonates with great violence
;
water is form-

ed, and azotic gas evolved.

When this acid is poured upon oils it se(s

them on lire. This is occasioned by a de-

composition both of the acid and oil. The
oxygen of the acid combines with the carbon
and with the hydrogen of the oils, and at the

same time lets go a quantity of caloric.

Hence we see that the oxygen which enters

into the composition of the nitric acid still

contains a great deal of caloric
;
a fact which

is confirmed by a great number of other phe-
nomena. The combustion of oils by this

acid was first taken notice of by Borricbius

and Slave; but it is probable that Homberg
communicated it to blare. In order to set

fire to the fixed oils it must be mixed with
some sulphuric aqid ;

the reason of which
seems to be, that these oils contain water,

which must be previously removed. The
sulphuric acid combines with this water, and
allows the nitric acid, or rather the oil and
nitric acid together, to act. The drying oils

do not require any sulphuric acid : they have
been boiled, and consequently deprived of all

moisture.

Azote has no action on nitric acid ;
but

muriatic acid decomposes it by combining
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with a portion of its oxygen nitrous gas and
Oxymuriatic gas being evolved.

It is capable of oxidizing all the metals,
except gold, platinum, and titanium. It ap-
pears, from the experiments of Scheffer,

Bergman, Sage, and 'fillet, that nitric acid is

capable of dissolving (and consequently of
oxidizing) a very minute quantity even of
gold.

It even sets fire to zinc, bismuth, and tin,

if it is poured on them in fusion, and to filings

of iron if thevare perfectly dry.

Nitric acid combines with alkalies, earths,
and the oxides of metals, and forms com-
pounds, which are called nitrats.

The order of its affinities is as follows :

Barytes,

Potass,

Soda,
Strontian,

Lime,
Magnesia,
Ammonia,
Glucina,

.Alumina,
Zirconia.

Nitric acid is one of the most important
instruments of analysis which the chemist
possesses

; nor is it of inferior consequence
when considered in a political or commercial
view, as it forms one of the most essential

ingredients of gunpowder. Its nature and
composition accordingly have long occupied
the attention of philosophers

; and from their

experiments it appears, that nitric acid is

composed of azote and oxygen
; conse-

quently nitrous gas is also composed of the
same ingredients. And as nitrous gas absorbs
oxygen, even from common air, and forms
with it nitric acid, it is evident that nitric acid
contains more oxygen than nitrous gas. But
it is exceedingly difficult to ascertain the
exact proportions of the component parts of
this acid. Lavoisier concluded, from his ex-
periments on the decomposition of nitre by
charcoal, that nitric acid is composed of one

S
irt of azote and four parts of oxygen. Rut
avy has shewn that this decomposition is

more complicated than had been supposed
;

and that Lavoisier’s experiments by no means
warrant the conclusion which he drew from
them. Cavendish, on the other hand, con-
cluded, from his experiments, that the acid
which he formed, by combining together
azote and oxygen by means of electricity, is

composed of one part of azote and 2.346 of
oxygen. With this result the late experi-
ments of Mr. Davy corresponded very
nearly. He formed his standard acid by
combining together known quantities of ni-

trous gas and oxygen. According to him
100 parts of pure nitric acid are composed
of

29.5 azote

70.5 oxygen

100 . 0
;

or 1 part of azote, and 2.39 of oxygen.

Nitric acid is seldom in a state of absolute
purity, holding usually a certain portion of
nitrous gas in solution. In this state it is dis-

tinguished by the name of nitrous acid ; a
compound of considerable importance. See
Nitrous Acid.

NITRITES, are salts formed from nitrats,

saturated with nitrous gas. See Nitrats.
The existence of these salts was first point-

ed out by Bergman and Scheele ; the two
philosophers to whom we are indebted lor

the first precise notions concerning the dif-

ference between nitric and nitrous acids.

They cannot be formed by combining di-

rectly nitrous acid with the different earthy

and alkaline bases; nor have any experi-

ments made to combine nitrous gas with the

nitrats been attended with success.

The only method of obtaining these salts

at present known, is that which was long ago
pointed out' by Bergman and Scheele. It

consists in exposing a nitrat to a pretty strong

heat till a quantity of oxygen gas is disen-

gaged from it. What remains in the retort

after this process is a nitrite
;
but the length

of time necessary for producing this change
has not yet been ascertained with any degree
of precision. If the heat is applied too long

the nitrat will be totally’ decomposed, and
nothing but the base will remain, as happen-
ed to some of the French chemists on at-

tempting to repeat the process of Bergman
and Scheele.

Nitrite of potass is the only salt formed by
this process, of which an account has been
given. Scheele’s process for obtaining it is

as follows : Fill a small retort with nitre, and
keep it red-hot for half an hour. ' When it is

allowed to cool it is found in the state of a

nitrite. It deliquesces when exposed to the
air

; and red vapours of nitrous acid are ex-

haled when any other acid is poured upon it.

As the nitrites have never been examined
by chemists, and as it has not even been de-
termined whether any considerable number
of the nitrats can be converted into these
salts, it would be in vain, in the present
state of our knowledge, to attempt a parti-

cular description of them. It may, however,
be considered as exceedingly probable that

no such salts as the nitrites of ammonia, glu-

cina, yttria, alumina, and zirconia, exist or
can lie formed, at least by the process of
Scheele and Bergman ; for the nitrats with
these bases are decomposed completely by
the action of a heat too moderate to hope for

the previous emission of oxygen gas.

From the few observations that have been
made, it may be concluded that the nitrites

are in general deliquescent, very soluble in

water, decomposible by heat as well as ni-

trats ; that their taste is cooling like that of
the nitrats, but more acrid and nitrous : that

by exposure to the air they are gradually-

converted into nitrats by absorbing oxygen ;

but this change takes place exceedingly
slowly.

NITRO-MURIATIC acid. When mu-
riatic acid is mixed with nitric acid, the mix-
ture is nitro-muriatie acid, which was for-

merly known by the name of aqua-regia.

NITROUS ACID. The liquid at pre-
sent called nitrous acid by chemists, may be
formed by causing nitrous gas to pass through
nitric acid. The gas is absorbed, and the
acid assumes a yellow colour

;
and its spe-

cific gravity is diminished. It is then deno-
minated nitrous acid. It is always in this

state that it is obtained by distilling a mixture
of sulphuric acid and nitre. The acid of
commerce is always nitrous acid. The nitric

and nitrous acids were first distinguished with
accuracy by Scheele,

The nature of nitrous acid was first investi-

gated by Dr. Priestley, who demonstrated,
by very decisive experiments, that it is a
compound of nitric acid and nitrous gas.
This opinion -was embraced, or rather it was
first fully developed, by Murveau. But the
theory of Lavoisier, which supposed the dif-

ference between nitric and nitrous acids to

depend merely on the first containing a
greater proportion of oxygen than the se-

cond, for some time drew the attention of
chemists from the real nature of nitrous acid.

Raymond published a dissertation in 1796, to

demonstrate ihe truth of tlie theory of Priest-

ley and Morveau
;
and the same thing has

been done still more lately by Messrs. Thom-
son and Davy. At present it is allowed by
every one, that nitrous acid is merely nitric

acid more or less impregnated with nitrons

gas.

This being the case, and nitric acid being
capable of absorbing very different propor-
tions of nitrous gas, it is evident that there
must be a great variety of nitrous acids, dif-

fering from each other in the proportion of
nitrous gas which they contain ; unless we
choose to confine the term ni.rous acid to the
compound formed by saturating nitric acid
completely with nitrous gas.

When nitrous gas is placed in contact with
nitric acid, the acid absorbs it slowly, and
acquires first a pale-yellow colour, then a
bright yellow. When a considerable portion
more of nitrous gas is absorbed, the acid be-
comes dark orange, then olive, which in-

creases in intensity with the gas absorbed

;

then it becomes of a bright green; and, last-

ly, when fully saturated, it becomes blue-
green. Its volume and its volatility also in-

crease with the quantity of gas absorbed ;

and when fully saturated it assumes the form
of a dense vapour, of an exceedingly suffo-

cating odour, and difficultly condensible by
water. In this state of saturation it is distin-

guished by Dr. Priestley by the name of ni-

trous acid vapour. It is of a dark-red colour,
and passes through water partly without be-
ing absorbed. The quantity of nitrous gas
absorbed by nitric acid is very great. Dr.
Priestley found, that a quantity of acid, equal
in bulk to four pennyweights of water, ab-
sorbed 130 ounce measures of gas without
being saturated. The component parts of
nitrous acid, of different colours and densities,

may be seen in the following table, drawn up
by Mr. Davy, from experiments made by
him on purpose, with much precision :

Component Parts.

100 Parts.
Sp.

Grav.
Nitric

Acid. Water.
Nitrous
Gas.

Solid nitric acid 1.504 91.55 8.45 .

Yellow nitrous 1.502 90.5 8.3 2
Bright yellow 1.500 88.94 8.10 2.95
Dark orange 1.480 86.84 7.6 5.56
Light olive 1.479 86.00 7.55 6.45
Dark olive 1.478 85.4 7.5 7.1

Bright green 1.47G 84.8 7.44 7.76
Blue green 1.475 «4 6 7.4 8.00

The colour of nitrous acid depends, in

some measure, also on the proportion of wa-
ter which it contains. When to yellow ni-

trous acid concentrated, a fourth part by
weight of water is added, the colour is chan-
ged to a fine green

;
and when equal parts of

water are added, it becomes blue. Dr,
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Priestley observed, that water impregnated
with this acid in the state of vapour, became
first blue, then green, and lastly yellow. A
green nitrous acid became orange-coloured
while hot, and retained a yellow tinge when
cold. A blue acid became yellow on being
heated in a tube hermetically sealed. An
orange-coloured acid, by long keeping, be-

came green, and afterwards of a deep blue;
and when exposed to air resumed its original

colour. When nitrous acid is exposed to

heat the nitrous gas is expelled, and nitric

acid remains behind. The gas, however,
cairies along with it a quantity of acid, espe-

cially if the acid is concentrated. But ni-

trous acid vapour is not altered in the least

by exposure to heat.

It is not altered by oxygen gas, common
air, nor by azotic eas.

The simple combustibles and metals act

upon it precisely as on nitric acid. It an-

swers much better than nitric acid for inflam-

ing oils and other similar bodies.

NON
pierced through the centre with a hole,

through which the star is to be observed.

To use the nocturnal.—

Y

urn the upper
piale till the long tooth, marked 12, is

against the day of the month on the under
plate : then, bringing the instrument near the
eye, suspend it by the handle with the plane
nearly parallel to the equinoctial; and view-
ing {he pole-star through the hole of the
centre, turn the index about till, by the edge
coming from the centre, you see "the bright
star, or guard, of the little bear (if the instru-

ment is iitted to that star) : then that tooth of
the upper circle, under the edge of the in-

dex, is at the hour of the night on the edge
ot the hour-circle: which may be known
without a light, by counting the teeth from
the longest, which is for the hour 12,
NODE. See Surgery.
NODES. See Astronomy.
NOETIANS, in church history, Christian

heretics in the 3d century, followers of Noe
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pos mentis shall not lose his life for felony or

murder; but the drunkard can have no in-

dulgence on account of tne loss ot his reason,

for, in the eye of the law, his drunkenness

does not extenuate but aggravate his of-

fence.

Non est inventus, is a sheriff’s return

to a writ, that the defendant is not to be
found.

Non-naturals, in medicine, so called

because by their abuse they become the

! causes of diseases. See Medicine. Theold

j

physicians have divided the non-naturals into

j

t> classes, viz. the air, meats and drinks, sleep

1
and watching, motion and rest, the passions

of the mind, the retentions, and excretions.

Non-pros. If the plaintiff neglects to

deliver a declaration for two terms after the

defendant appears, or is guilty of other de-

lays or defaults against the rules of lav. in any
subsequent stage of the action, he is adjudged
not to pursue ins remedy as he ought ; and

It converts sulphurous and phosphorous
-acids into sulphuric and phosphoric.

N itrous acid vapour is absorbed by sulphu-

ric acid, but seemingly without producing
any change; for when water is poured into

the mixture, the heat produced expels it in

the usual form of red fumes. The only sin-

gular circumstance attending this impregna-
tion is, that it disposes the sulphuric acid to

crystallize.

NOBILITY, a quality that ennobles, and
raises a person possessed of it .above the rank

of a commoner.
The civil state of England consists of the

nobility and commonalty. The nobility are
all those who are above the degree of knight,

under which term is included that of a baro-
net ; namely, dukes, marquises, earls, vis-

counts, and barons. 1 Black. 396.

NOCTURNAL, Nocturlabium, an
instrument chiefly used at sea, to take the al-

titude or depression of some stars about the
pole, in order to And the latitude, and hour of
the night.

Some nocturnals are hemispheres, or pla-

nispheres, on the plane of the equinoctial.

Those commonly in use among seamen are

two ; the one adapted to the polar star, and
the first of the guards of the little bear; the

other to the pole-star, and the pointers of the
great bear.

This instrument consists of two circular

plates (see Plate Miscel. figure 173), ap-
plied to each other. The greater, which has

a handle to hold the instrument, is about two
inches and a half in diameter, and is divided
into twelve parts, agreeing to the twelve
months, and each month subdivided into

every fifth day
;
and so that the middle of

the handle corresponds to that day of the
year wherein the star here regarded has the
same right ascension with the sun. If the in-

strument is fitted for two stars, the handle is

made moveable. The upper left circle is

divided into twenty-four equal parts for the
twenty-four hours of the day, and each hour
subdivided into quarters. These twenty-four
hours are noted by twenty -four teeth, to be
told in the night. Those at the hours 12
are distinguished by their length. In the
centre of the two circular plates is adjusted a
long index. A, moveable upon the upper
plate ; and the three pieces, viz. the two cir-

cles and index, are joined by a rivet which is

tius, a philosopher of Ephesus, -who it is said ,

thereupon a nonsuit or non prosequitur is en-

pretended that he was another Moses, sent I tered, and he is then said to be non-pi os’d.

by God, and that his brother was a new
Aaron; his -doctrine consisted in affirming
that there was but one person in the God-
head, and that the Word and the Holy Spi-
rit were but external denominations' given to
Gqd in consequence of different operations;
that as creator he is called Father ; as incar-
nate, Son

; and as descending on the apostles.
Holy Ghost.

NOLANA, a genus of the monogynia or-

der, in the pentandria class of plants, and in

the natural method ranking under the 4lst
order, asperifoliae. The corolla is campanu-
lated ; the style situated betwixt the germens

;

the seeds are bilocular, and resemble ber-
ries. There is one species, an annual of
Peru.

NOLLE PROSEQUI, is used where the
plaintiff proceeds no farther in his action, and
may be as well before as after a verdict, and
is stronger against a plaintiff than a nonsuit

3 Black. 393.

Non-residence. See Residence.
NONAGES1MAL, or nonajgesimal de-

gree, called also the midheaven, is the highest

point, or 90th degree, of the ecliptic, reck-

oned from its intersection with the horizon at

any time ; and its altitude is equal to the an-

gle that the ecliptic makes with the horizon

at their intersection, or equal to the distance

of the zenith from the pole of the ecliptic. It

is much used in the calculation of solar

eclipses.

NONAGON, a figure having nine sides

and angles. In a regular nonagon, or that

whose angles and sides are all equal, if each
side is 1, its area will be 6.18 18242

-f-
of

70°, to the radius 1.

NONIUS. See Vernier,
NONSUIT, in law, is where a person has

commenced an’ action, and at the trial fails

in his evidence to support it, or has brought
which is only a default in appearance; but a wrong action. There is this advantage at
this is a voluntary acknowledgment that he !

tending a nonsuit, that the plaintiff, though
has rio cause of action, Impey’s B. R.

|

he pays costs, may afterwards bring another
NOMBRIL POINT, in heraldry, is the action for the same cause, which lie cannot
xt below the fess-point, or the very centre do after a verdict against him. Tidd’s K. B.next

of the escutcheon
NOME, or Name, in algebra, denotes

any quantity with a sign prefixed or added to
it, whereby it is connected with some other
quantity, upon which the whole becomes a
binomial, trinomial, or the like : thus a 4. b
is a binomial, a + b+c is a trinomial, whose
respective names or nomes are a and b for
the first, and a, b, and 0, for the second. See
Algebra.
NOMINATIVE, in grammar, the first

case in nouns which are declinable.

NON-APPEARANCE, a default in not
appearing in a court of judicature. Attor-
neys subscribing warrants for appearing in
court are liable to attachment and fine for
non-appearance. If a defendant does not
appear and find bail upon a scire facias and
rule given, jugment may be had against him.
Non compos mentis, in law, is used to>

denote a person’s not being of sound me-
mory and understanding. Of these persons
there are four different kinds, an ideot, a
madman, a lunatic who has lucid intervals,
and a drunkard who deprives himself of rea^
son by his own act and deed. In all these
cases except the last, one that is non com-

6

Practice.

NONES, iwmvr in the Roman calendar,
the fifth day of the months January, Fe-
bruary, April, June, August, September, No-
vember, and December

; and the seventh of
March, July, and October. March, May,
July, and October, had six days in their

nones
;
because these alone, in the antient

constitution of the year by Numa, had 3

1

days apiece, the rest having only 29, and
February 30 : but when Cssar reformed the
year, and made other months containing 31
days, he did not allot them six days of nones.

NORROY, the title of the third of the
three kings at arms. See Heraldry.
NORMAL, a perpendicular forming with

another line a right angle.

NORWAY RAT. See Mus.
NOSE. See Anatomy.
NOTARIAL ACTS, are those acts, in the

civil law, which require to be done under the
seal of a notary, and which are admitted as
evidence in foreign courts.

NOTARY, is a person duly appointed to
attest deeds and writings

; he also protests
and notes foreign and inland bills of exchange-
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,
promissory notes, translates languages

and attests the sains, enters and extends
ship’s protests, Szc.

NO 1 A 1 ION, in arithmetic and algebra,
the method of expressing numbers or quanti-
ties by signs or characters appropriated for
that purpose. See Algebra, Arithmetic,
Character, &c.
Notation, in music, the manner of ex-

pressing, or representing by characters, all

the different sounds used in music. The
antient notation was very different from that
ot the moderns. '1 he Greeks employed for
this purpose the letters of their alphabet,
sometimes placing them erect, and sometimes
inverting, mutilating, and compounding them
in various manners, so as to represent hv
them alb the different tones or chords used in

their system. By a treatise of Alypius, pro-
fessedly written to explain the Greek cha-
racters, we li nd that they amounted to no
less a number than 1240. ‘ These were, how-
ever, rejected afterwards by the Latins, who
introduced letters from their own alphabet,
A, B, C, D, 1-:, F, G, H, r, K, L, M, N, (),

l
1

,
fifteen in number, and by which they ex-

pressed the sounds contained in the bisdia-
pason. tor the great improvement upon this
notation, which at length took place, and
which is in part adopted at the present dav,
we are indebted to St. Gregory, the first pope
of that name

; who reflecting that in the bis-

diapason, the sounds after Lichanos Meson,
or the middle tone, were but a repetition of
those which preceded, and that every sep-
tenary in progression was precisely the same,
reduced the number ot letters to seven, viz.
A, B, C, D, E, F, G: hut to distinguish the
second septenary from the first, the second
was denoted by the small, and not the capi-
tal, Roman letters

; and when it became ne-
cessary to extend the system farther, the
small letters were doubled thus, aa, bb, cc,
dd, ee, If, gg. 1 he stave, consisting of a va-
riable number of parallel lines, the applica-
tion of which some attribute to Guido, was
afterwards introduced; and this was again
meant to be improved upon by the adoption
of small points, commas, accents, and certain
little oblique strokes, occasionally interspersed
in the stave, while also two colours, yellow
and red, were used; a yellow line signifying
the letter or note C, and a red line denoting
that of i1

. 1 wo methods of notation were long
after employed for the viol and other stringed
instruments, which were distinguished by the
terms lyra-way and gamut-way

; with this

exception, that the literal notation for the
lute is constantly called the tablature ; con-
cerning which, as also the notation by letters
in general, it may be observed that they are
a very inartificial practice, as was also the
old method of notation for the flute and fla-

geolet by dots.

NO TE is a minute, or short writing,
containing some article of business'; in which
sense we say, promissory note, note of hand,
bank note. See Bills of Exchange.
NOTES, in music, characters which by

their various forms and situations on the
staves, indicate the duration as well as the
gravity or acuteness of the several sounds of a
composition.

ISO 1 ICE, in lawq is the making something
known that a man was or might be ignorant I

of before, and it produces divers effects
; for

j

by it the party that gives the same shall have
some benefit, which otherwise he should not
have had : and by this means the party to

whom the notice is given is made subject to

some action or charge, that otherwise he would
not have been liable to, and his estate in dan-
ger of prejudice. Co. Lit. 309.
The plaintiff and defendant are both hound

at their peril to take notice of the general
rules of the practice of the court ; but if there
is a special particular rule of court made for

the plaintiff, or for the defendant, he for

whom the rule is made ought to give notice
of this rule to the other; or else lie is not
bound generally to take notice of it, nor shall

he in contempt of the court although lie

does not obev it. 2 L. P. R. 204.
NOTON EvJTA, a genus of insects of the

order hemiptera. The generic character is,

snout inflected; antennae shorter than thorax;
wings coriaceous on the upper part, and
crossed over each other

;
hind feet edged

with hairs, and formed for swimming.* The
principal species of this are,

1. I he notonecta glauca, a very common
aquatic insect, inhabiting stagnant waters;
and generally measuring about three parts of
an inch in length. Its colour is grey-brown,
and the upper wings are marked along the
edges by a row of minute black specks. This
insect is usually seen swimming on its hack,
in which situation it bears a most striking re-

semblance to a boat in miniature, the hind
legs acting like a pair of oars, and impelling
the animal at intervals through the water. It

preys on the smaller inhabitants of the water,
and flies only by night.

2. Notonecta striata, is much smaller than
the preceding, not measuring more than a
quarter of an inch in length, and is of a yel-

lowish-grey colour, with numerous transverse
undulated black lines or streaks: it is found
in stagnant waters.

3. Notonecta minutissima, is an extremely
small species, with grey wings, marked by
longitudinal dusky spots : like the tu'o former
it is an inhabitant of stagnant waters, but is

far less frequently observed than the rest, on
account of its very small size. There are 17
species.

NOTOXUS, a genus of insects of the co-
leoptera order. The generic character is,

antennae filiform
;

feelers four, hatchet-shap-
ed

;
jaw one-toothed

; thorax a little narrow-
ed behind. There are 13 species, found in

Europe and Asia.

NOVATIAN S, a Christian sect which
sprang up in the third century, so called from
Novatian, a priest of Rome, or Novatus, an
African bishop, who separated from the com-
munion of pope Cornelius, whom Novatian
charged with a criminal lenity towards those
who had apostatised during the persecution
of Decius. He denied the church’s power
of remitting mortal sins.

NOVEL, in the civil law, a term used for

the constitutions of several emperors, as of
Justin, Tiberius, Leo, and more particularly

for those of Justinian. The constitutions of
Justinian were called novels, either from their

producing a great alteration in the face of
the antient law, or because they wrere made
on new cases, and after the revisal of the an-
tient code, compiled by the order of that

emperor. Thus the constitutions of the em-
perors Theodosius, Valentinian, Marcian,
&c. were also called novels, on account of

N U M
their being published after the Theodosia?*
code.

NOUN, in grammar, a part of speech,
which signifies things without any relation to
time ; as a man, a house, swent, hitter, &cr.

NUCLEUS, in general, denotes the ker-
nel of a nut, or even any seed inclosed within
a husk. The term nucleus is also used for

the body of a comet, otherwise called its

head.

NUDE CONTRACT, a hare promise,
without any consideration, and therefore
void.

NUISANCE, signifies generally anv thino-

that works hurt, inconvenience, or damage”,
to the property or person of another. Nui-
sances are of two kinds, public or private
nuisance, and either affect the public or the
individual. The remedy for a nuisance is

by action on the case for damages. Every
continuance of a nuisance is a fresh nuisance,
and a fresh action will lie.

NUMBER, kinds and distinctions of.
Mathematicians, considering number un-
der a great many relations, have esta-
blished the foliowing distinctions. Broken
numbers are the same with fractions. Car-
dinal numbers are those which express the
quantity of units, as 1, 2, 3, Szc. whereas
ordinal numbers are those which express
order, as 1st, 2d, 3d, Xc. Compound num-
ber, one divisable by some other number
besides unity

;
as 12, which is divisible by

2, 3, 4, and 6. Numbers, as 12 and 1.5

which have some common measure besides
unity, are said to be compound numbers
among themselves.

Cubic number is the product of a square
number by its root : such as 27, as hein^r

the product of the square number 9, by its

root 3- All cubic numbers whose root is

less than 6, being divided by 6, the re-
mainder is the root itself: thus' 27—6 leaves
the remainder 3, its root; 216, the cube of
6, being divided by 6, leaves no remainder

;

343, the cube of 7, leaves a remainder 1,

which added to 6, is the cube root
; and 512,

the cube of 8, divided by 6, leaves a re-
mainder 2, which added to 6, is the cube
root. Hence the remainders of the divisions
of the cubes above 216, divided by 6, beim*
added to 6, always gives the root of the cube
so divided, till that remainder is 5, and con-
sequently 1 1 the cube-root of the number
divided. But the cube number above this

being divided by 6, there remains nothing,
the cube-root being 12. Thus the remaind-
ers of the higher cubes are to he added to
12, and not to 6, till you come to 18, when
the remainder of the division must be added
to 18 ; and so on ad infinitum.

Determinate number, is that referred to
some given unit, as a ternary or three

:

whereas an indeterminate one, is that refer-

red to unity in general, and is called quantity.
Homogeneal numbers, are those referred

to the same unit
;
as those referred to dif-

ferent units are termed lieterogeneaU
Whole numbers, are otherwise called in-

tegers. See Integer.
Rational number, is one commensurable

with unity ; as a number incommensurable
wfith unity., is termed irrational or a surd. See
Surd.

In the same manner a rational whole num-
ber, is that whereof unity is an aliquot part;
a rational broken number, that equal to some.
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aliquot part of unity
;
and a rational mixed

number, that consisting ot a whole number
and a broken one.

Even number, that which may be divided

into two equal parts without any fraction, as

6, 12, See. The sum, difference, and pro-

duct, of any number of even numbers, is al-

ways an even number.
An evenly even number, is that which

may be measured, or divided, without any
remainder, by another even number, as 4
by 2.

An unevenly even number, when a num-
ber may be equally divided by an uneven
number, as 20 by 5.

Uneven number, that which exceeds an
even number, at least by unity, or which
cannot be divided into two equal parts, as

3, 5, occ.

The sum or difference of two uneven num-
bers makes an even number ; but the factum
of two uneven ones makes an uneven num-
ber.

If an even number is. added to an. uneven
one, or if tire one is substracted from (he

other, in the former case the sum, in the

latter the difference, is an uneven number;
but the factum of an even and uneven num-
ber is even.

The sum of any even number of uneven
numbers is an even number ; and the sum
of any uneven number of uneven numbers is

an uneven number.
Primitive or prime numbers, are those

only divisible by unity, as 5, 7, &c. And
prime numbers among themselves, are those

which have no common measure besides

unity, as 12 and 19.

Perfect number, that whose aliquot parts,

added together, make the whole number, as

6, 28 ; the aliquot parts of 6 being 3, 2, and
1 = 6,; and those of 2.8, being 14, 7, 4, 2, ],= 28.

Imperfect numbers, those whose aliquot

parts, added together, make either more or

Less than the whole. And these are distin-

guished into abundant and defective
;
an in-

stance in the former case is 12, whose ali-

quot parts 6, .4, 3, 2, 1 make sixteen; and in

the latter case 1 6, whose aliquot parts 8, 4, 2,

and 1, make but 15.

Plain number, that arising from the multi-

plication of two numbers, as 6, which is the

product of 3 by 2 ;
and these numbers are

called the sides of the plane.

Square number, is the product of any num-
ber multiplied by itself; thus. 4, which is the

factum of 2 by 2, is a square number.

Every square number added to its root

makes an even number.
Polygonal, or polygonous numbers, the

sums of arithmetical progressions beginning

with unity ;
these, where the common dif-

ference is 1, are called triangular numbers
;

where 2, square numbers ; where 3, penta-

gonal numbers ;
where 4, hexagonal num-

bers; where 5, heptagonal numbers, &c. See
Polygonal.
Pyramidal numbers: the sums of polygo-

nous numbers, collected after the same man-
ner as the polygons themselves, and not

gathered out ot arithmetical progressions,

are called first pyramidal numbers
; the

sums of the first pyramidals are called se-

cond pyranfidals, &c.

If they arise out of triangular numbers,

they are called triangular pyramidal num
4

bers
;

if out of pentagons, first pentagonal

pyramidals.

From the manner of summing up poly-

gonal numbers, it is easy to conceive how
the prime pyramidal numbers are found, viz.

(a—2) n l
-j- 3 n l— (

a

—

5

) it_—__— — expresses all

the prime pyramidals.
Number, in grammar, a modification of

nouns, verbs, &c. to accommodate them to

the varieties in their objects, considered with
regard to number.
NUMERAL letters, those letters of

the alphabet which are generally used for

figures as I, V, X, L, C, D, M. See
Arithmetic, Character, &c.
NUMERALS, in grammar, those words

which express numbers
;
as six, eight, ten, &c.

NT AIR RATION. See Arithmetic,
Character, &c.
NUMIDA, in ornithology, a genus be-

longing to the order of gailinse. On each
side of the head there is a kind of .coloured
fleshy horn; and the beak is furnished with
cere near the nostrils. The species called

meleagris, or Guinea hen, is a native of

Africa. See Plate Nat. Hist. fig. 298. It is

larger than a common hen. Its body is

sloped like that of a partridge
; and its colour

is all over a dark grey, very beautifully

spotted with small white specks ; there is a

black ring round the neck
;

its head is red-
dish, and it is blue under the eyes. They
naturally herd together in large numbers,
and breed up their young in common ; the
females taking care of the broods of others,

as well as ot their own. Barbut informs us,

that in Guinea they go in flocks of 200 or

300, perch on trees, and feed on worms and
grasshoppers

;
that they are run down and

taken by dogs ; and that their flesh is ten-
der and sweet, generally white, though some-
times black. They breed very 'well with us.

The white-breasted one is a mere variety,

of which there are many
;

it is mostly found
in Jamaica. The mitred, or numida mitrata,
is a different and not a common species

; it

inhabits Madagascar and Guinea. The third

species which Mr. Latham mentions is the

crested, or numida cristata. This species
likewise inhabits Africa. Butfon, who de-
scribes it at great length, calls it la peintade.
Linnaeus and Ginelin call it Numida melea-

g is, Sec. Ray and YVillughby call itgallusand
galiina Guineensis, &t». Mr. Pennant con-
tends, and seems to prove, that the pintados
had been egrly introduced into Britain, at

least prior to the year 1277. But they seem
to have been much neglected on account of
the difficulty of rearing them

; for they
occur not in our antient bills of fare. They
have a double caruncle at the chaps, and no
fold at the throat.

NUNCIO, or Nuntio, an ambassador
from the pope to some catholic prince or
state

; or a person who attends on the pope’s
behalf at a congress, or an assembly of se-

veral ambassadors. The nuncio has a juris-

diction and may delegate judges in all the
states where he resides, except in France,
where he has no authority but that of a
simp e ambassador. See Ambassador.
NUNCUPATIVE will, denotes a last

will or testament, only made verbally, and
not put in writing. See Will and Testa-
ment.
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NURSERY, in gardening, is a piece of

land set apart for raising and propagating fcll

sorts of trees and plants, to supply the gar-

den and other plantations.

In a nursery for fru t trees, the following

rules are to be observ'd: 1. That the soil

should not be better than that in which the

trees are to be planted out for good. 2.

That it ought to be fresh, and not such as

has been already worn out by trees, or other

large growing plants. 3. it ought neither

to be too wet, nor too dry, but rather of a
middling nature; though, of the two ex-

tremes, d v is to be preferred; because,

though trees in such a soil do not make so

great a progress, yet they are generally

sounder, and more dispo ed to fruitfulness.

4. It must be inclosed in such a manner that

neither cattle nor vermin may come in ;
and

so as particularly to exclude hares and rab-
bits, which, when the ground is covered with
snow, are great destroyers of young trees.

5. The ground being inclosed should be care-
fully trenched about two feet deep

; this

this should be done in August, that it nffiv

be ready for receiving young stocks at the
season for planting, which is commonly about
the beginning of October : in trenching the
ground, you must be careful to cleanse it

from the roots of all noxious weeds. 6. The
season being come for planting, level down
the trenches as equal as possible ; and then
lay out the ground into quarters, which may
be laid out in beds for a seminary, in which
you may sow the seeds or stones of fruit.

7. And having provided yourself with stocks,
the next year proceed to transplant them,
in the following manner : draw a line across
the ground intended to be planted, and open
a number of trenches exactly straight

; tiiien

take the stocks out of the seed-beds; in
doing which, you should raise the ground
with a spade, in order to preserve the roots
as entire as possible

;
prune off the very

small fibres, and if there are any that have
a tendency to root directly downwards, such
roots should be shortened. Then plant them
in the trenches, if they are designed for

standards, in rows three feet and a half, or
four, feet, from each other, and a foot and a
half distant in the rows; but if for dwarfs,
three feet row from row, and one foot in the
row, will be a- sufficient distance. These
plants should by no means be headed, or
pruned at top, which will weaken them, and
cause them to produce lateral branches. If

the winter should prove very cold, lay some
mulch on the surface of the ground near
their roots taking care not to let it lie too
thick near the stems of the plants, and to
remove it as soon as the frost is over. In efte

summer season destroy the weeds, and dffi

up the ground every spring between the
rows. Tiie second year after planting, such
of the stocks as are designed for dwarfs will
be fit to bud ; but those that are designed
for standards should be suffered to grow live

or six feet high before they are budded or
grafted

; for the manner of doing which, see
Grafting.
As to timber trees, Mr. Miller advises

those gentlemen who would have plantations
in parks, woods, Sec. to make nurseries upon
the ground intended for planting, where a
sufficient number of the trees may be left

standing, after the others have been drawn
out to plant in other places.
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1 he ground intended for the flower-nur-
se 1'}' should be well situated to the sun ; and
defended from strong winds by plantations
of trees, or by buildings. The soil also
should be light and dry, especially for bul-
bous-rooted flowers

; for in this nursery the
offsets of all bulbous-rooted llowers should
be planted, and remain there till they be-
come blowing roots, when they should be
removed into the pleasure-garden, and plant-
er either iu beds or borders, according to
the goodness of the flowers. These flow-
ers may also be raised in the nursery from
seed. The seedling auriculas, polyanthuses,
ranunculuses, anemonies, carnations, &c.
should be raised in this nursery, where they
should be preserved till they have flowered,
when all those should be marked that are
worthy of being transplanted into the flower-
garden: this should be done in their proper
seasons ; for all these seedling flowers ought
not indiscriminately to be exposed to public
view in the pleasure-garden, because it al-

ways happens, that there are great numbers
of ordinary flowers produced among them,
which will there make but an indifferent ap-
pearance.
NUT. See Corylus.
Nut-galls. See Gallic Acid.
NU RATION, in astronomy, a kind of

tremulous motion of the axis of the earth,
whereby, in each annual revolution, it is

twice inclined to the ecliptic, and as often
returns to its former position. Sir Isaac
Newton observes, that the moon has the
like motion, only very small, and scarcely
sensible.

NUTMEG. See Myristica.
NUTRITION. See Digestion, Ma-

teria Medica, and Physiology.
NUX VOMICA, a flat, compressed,

round fruit, about the breadth of a shilling,

brought from India. See Strynchus.
NYCTANTHES, Arabian Jasmine, a

genus of the monogynia order, in the dian-
dria class of plants ; and in the natural method
ranking with the 44th order, sepiariae. The
corolla and calyx are octolid : the perian-
tliium dicoccous. There are seven species,
the most remarkable of which are: 1. The
arbor tristis, or sorrowful tree. This tree,
or shrub, the pariaticu of the Bramins, grows
naturally in sandy places in India, particu-
larly in the islands of Ceylon and Java,
where it is procured in great abundance, and
attains the height of 18 or 20 feet. It rises

with a four-cornered stem, bearing leaves
that are oval, and taper to a point. The
flowers, which are while and highly odorifer-

ous, having a sweet delectable smell emu-
lating the best honey, consist of one petal
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deeply divided into eight parts, which are

narrower towards the stalk, and dilated to-

wards the summit. The fruit is dry, capsu-
lar, membranaceous, and compressed.

It is generally asserted of this plant, that

the flowers open in the evening, and fall off

the succeeding day. Fabricius and Paluda-
nus, however, restrict the assertion, by af-

firming, from actual observation, that this

effect is found to take place only in such
flowers as are immediately under the influ-

ence of the solar rays. Grimmius remarks
in his Laboratorium Ceylonicum, that the
flowers of this tree afford a fragrant water,
which is cordial, refreshing, and frequently
employed with success in inflammations of

the eyes. The tube of the flower, when
dried, has the smell of saffron

;
and being

pounded and mixed with sanders-wood, is

used by the natives of the Malabar coast for

imparting a grateful fragrancy to their bodies,

which they rub or anoint with the mix-
ture.

2. The angustifolia, of which the flowers

are white, inexpressibly fragrant, and gene-
rally appear in the warm summer-months.
Strong loam is its proper soil.

NYMPH, among naturalists, that state of

winged insects between their living in the
form of a worm, and their appearing in the

winged or most perfect state. See Ento-
mology.
NYMPHjEA. See Anatomy.
Nympho, the water-lily, a genus of the

monogynia order, in the polyandria class of

plants
; and in the natural method ranking

under the 54th order, miscellanea. The
corolla is polypetalous

; the calyx tetra-

phyllous or pentaphyllous
; the berry multi-

locular and truncated. There are six spe-
cies, of which the most remarkable are : 1.

and 2. The lutea and alba, or yellow and white
water-lilies ; both of which are natives of
Britain, growing in lakes and ditches. Lin-
nams tells us, that swine are fond of the
leaves and roots of the former; and that the
smoke of it will drive away crickets and
b I attic, or cock-roaches, out of houses. The
root of the Second has an astringent and bit-

ter taste, like those of most aquatic plants

that run deep into the mud. 3. The lotus,

with heart-shaped toothed leaves, a plant
thought to be peculiar to Egypt, is men-
tioned by ylerodotus, M. Savary men-
tions it as grow \<xf*

:q the rivulets and on the
sides of the lakes ; and that there are two
sorts or varieties of the plant, the one with a

white, the other with ablueish flower. “ The
calyx (he says) blows like a large tulip, and
diffuses a sweet smell, resembling that of

the lily. The first species produces a round
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root like that of a potatoe ; and the inhabit-
ants of 'the banks of the lake Menzall feed
upon it, The rivulets in the environs of
Damietta are covered with this majestic
flower, which rises upwards of two feet above
the water. 4. In the East and West Indies
grows a species of this plant, named nelumbo
by the inhabitants of Ceylon. The flowers
are large, flesh-coloured, “and consist of nu-
merous petals, disposed as in the other spe-
cies of water-lily, in two or more rows. The
seed-vessel is shaped like a top, being broad
and circular above, narrow and almost
pointed below. It is divided into several
distinct cells, which form so many lar^e
round holes upon the surface of the fruit,

each containing a single seed. With the
flower of this plant, which is sacred among
the heathens, they adorn the altars of their
temples. The sta’lks, which are used as a
pot-herb, are of a wonderful length. The
root is very long, extends itself transversely,
is of the size ot a man’s arm, jointed and
fibrous, with long intervals between the
joints. The fibres surround the joints in
verticilli or whorls.

NYSSA, a genus of the order of dioecia,
in the polygamia class of plants

; and in the
natural method ranking under the 12th order,
holoraceje. The hermaphrodite calyx is

quinquepartite; there is no corolla; the
stamina are five ; there is one pistil ; the
fruit a plum inferior. The male calyx is

quinquepartite, no corolla, find ten stamina.
There are two species : 1 . The integrifolia,

entire-leaved
; and, 2. The denticulata, or

serrated-leaved tupelo.

The entire-leaved tupelo-tree, in its native
soil and climate, grows to near 20 feet high ;

ill this country its size varies according to
the nature ot the soil or situation. In a
moist rich earth, well sheltered, it comes to
near 20 feet

; in others, that are less so, it

makes slower progress, and in the end is

proportionally lower. The branches are
not very numerous; and it rises with a re-
gular trunk, at the top of which they gene-

j

rally grow. In England they seldom' pro-
duce fruit.

The serrated-leaved tupelo-tree grows
usually nearly 30 feet in height

; and divides i

iota branches near the top like the other.
The leaves are oblong, pointed, of a light-
green colour, and come out without order
on long footstalks. The flowers come out
from the wings of the leaves on long foot-

j

stalks. 1 hey are small, of a greenish-colour
; jand are succeeded by oval drupes, contain- !

mg sharp-pointed nuts, about the size of a
French olive,

i
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O.

the fourteenth letter of our alphabet.
"> As a numeral, it is sometimes used

for eleven
;
and with a dash over it thus O

for eleven thousand. In the notes of the

antients, O. CON. is read opus conductum ;

O. C. Q. opere consilioque; O. D. M.
opera, donum, muuus

;
and O. L. O. opus

locatum.
In music, the O, or rather a circle, or

double CD, is a note of time called by us a

semi-breve ; and by the Italians circolo. The
0 is also used as a mark of triple time, as

being the most perfect of all figures.

OAK. See Quercus.
OAKAM, old ropes untwisted, and pulled

out into loose hemp, in order to be used in

caulking the seams, tree-nails, and bends of

a ship, for stopping or preventing leaks.

OAR, in navigation, a long piece of wood,
for moving a vessel by rowing. Oars for

ships are generally cut out of fir-timber,

those for barges are made out of New Eng-
land or Dantzic-rafters, and those for boats,

either out of English ash, or fir rafters from
Norway.

OA'f. See Avena.
OATH, an affirmation or denial of any

thing before one or more persons, who have
the authority to administer the same, for the

discovery and advancement of truth and
right. See Affidavit.
OBELISK, a truncated, quadrangular,

and slender pyramid, raised as an ornament,

and frequently charged either with inscrip-

tions or hieroglyphics.

Obelisks appear to be of very great anti-

quity, and to be first raised to transmit to

posterity precepts of philosophy, which were
cut in hieroglyphical characters : afterwards

they were used to immortalize the great

actions of heroes, and the memory ofpersons

beloved. The first obelisk mentioned in his-

tory was that of Raineses king of Egypt, in

the time of the Trojan war, which was forty

cubits high. Phius, another king of Egypt,

raised one of forty-live cubits ; and Ptolemy

Philadelphus, another of eighty-eight cubits,

in memory of Arsinoe. Augustus erected

one at Rome in the Campus Martins, which

served to mark the hours on an horizontal

dial, drawn on the pavement. They were

called by the Egyptian priests the fingers of

the sun, because they were made in Egypt

atso, to serve as styles or gnomons to mark
the hours on the ground. The Arabs still

call them Pharoah's needles, whence the

Italians call them aguglia, and the French

aiguilles.

'Phe proportions in the height and thick-

ness are nearly the same in all obelisks

;

their height be ng nine , or nine and a half,

and sometimes ten times, their thickness ; and

their diameter at the top never less than

half, and never greater than three-fourths, of

that at the bottom.

OBLATE, flatted, or shortened ; as an

oblate spheroid, having its axis shorter than
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its middle diameter, being formed by the

rotation of an ellipse about the shorter axis.

OBLATENESS. See Earth, figure of.

OBLIGATION, a bond containing a pe-

nalty, with a condition annexed, either for

payment of money, performance of cove-

nants, or the like. This security is called a

specialty. Co. Lit. 172. See Bond, and
Deed.'
OBLIQUE, in geometry, something aslant,

or that deviates from the perpendicular.

Thus, an oblique angle, is either an acute or

obtuse one; that is, any angle except a right

one.

Oblique Planes. See Dialling.
OBLONGATA Medulla. See Ana-

tomy.
OBOLUS, in antiquity, an antient Athe-

nian coin, worth a penny farthing. Among
antient physicians ; obolus likewise denoted
a weight, equal to ten grains.

OBOLAKIA, a genus of the angiospermia

order, in the didynamia class of plants
;
and

in the natural method ranking under the

40th order, personate. The calyx is bifid
;

the corolla campanulated and quadrifid

;

the capsule unilocular, bivalved, and poly-

spermous
;
the stamina rising from the divi-

sions of the corolla. There is one species, a

herb of Virginia.

OBSERVATORY, a place destined for

observing the heavenly bodies; being gene-

rally a building erected on some eminence,

covered with a terrace for making astrono-

mical observations.

Hie principal instruments for a fixed ob-

servatory are, a large fixed quadrant, or a

circular divided instrument, chiefly for mea-

suring vertical angles ;
a transit instrument

;

an equatorial instrument ; a chronometer, or

regulator ;
one or more powerful telescopes

;

a fixed zenith telescope, and a night tele-

scope. •

The quadrant, or quarter of a circle, di-

vided into 90°, “and each degree subdivided

into minutes or smaller parts, has been made
of various sizes ; some of them having a ra-

dius even of eight or nine or more feet in

length. When those quadrants do not ex-

ceed one or two, or at most three feet, in

radius, they are generally fixed upon their

particular stands, which are furnished with

various mechanical contrivances, that are

nesessary to place the plane of the qua-

drant perpendicular to tiie horizon, and for

all the other necessary adjustments. But

large quadrants are fixed upon a strong wall

by means of proper clamps ;
hence they have

been commonly called mural quadrants, and

are situated in the plane of the meridian

of the observatory. In either of those qua-

drants an index, which reaches from the

centre to the edge of the arch, moves
round that centre, or round a short axis which

(lasses through that centre so as to be moveable
with its extremity all round that arc, and

thus point out on the divisions of the arch,

the angle wlfich it forms with the horizon, or

with the vertical line, in any given situation.

This index carries a telescope, through

which the observer looks at any particular

object, whose altitude he wishes to de-

termine.

Plate Observatory, &c. fig. 1. represents a

simple construction of a small moveable qua-

drant, and fig. 2. represents a mural qua-

drant. Of the quadrant fig. 1. CEB is the

arch divided into 90°, and generally subdi-

vided into smaller divisions, such as half

degrees, on third parts of each degree, &:c.

The centre of the arch is at A, and the whole
is connected together by means of strong

metallic bars, as is shewn between the letters

ABC in the figure : in the centre A, a short

axis is fixed perpendicular to the plane of

the instrument, and to the upper part of this

axis is fastened the index AD, which carries

the telescope. This index generally has a
small lateral projection, as at E, upon which
the nonius or vernier is marked, by which
means the minutes or smaller parts of each
degree may be discerned. (See Vernier.)
The screw P, commonly called the tdngent

screw, with a nut that may be fastened to

any part of the arch BC, screws likewise

into the extremity of the index, and is use-

ful for moving the index gently, or more ac-

curately than by the immediate application

of the hand to the index itself.

Since the index is suspended at one end,

viz. at A, if the other end D happens to be
disengaged from the screw P, the lower end
D of the index will naturally come down to

C, on account of its own weight, and that of

the telescope. Now, in order to avoid this

tendency downwards, an arm Y of brass

or iron, is frequently affixed to the upper
part of the index, which carries the leaden
weight Z, sufficient to balance the weight

of the index and telescope ; so that by this

means, even when disengaged from the

screw P, the index will rernain in any situ-

ation in which it may be left. 'Phe whole
frame ABC is supported upon a strong ver-

tical axis FS, the lower part of which turns

into the pedestal OK m, and carries an index
SX, which moves upon the divided horizon-

tal circle O, fixed to the pedestal. This
serves to fix the plane of the quadrant in

any azimuth that may be required. 'Phe
lower part of the pedestal lias three claws,

with a screw m in each ; by which means
the axis FS may be set truly perpendicular.

The plummet AO, suspended at A, serves

to shew when the edge AC of the instru-

ment is truly perpendicular, or when the first

division of the arch at C is exactly in the
vertical which passes through the centre A
of the quadrantul arc BC. The weight
of the plummet generally moves in a glass

of water, which is fixed upon the arm Git;
,
the object of which is to check the vibrations

6f the pendulum ; which otherwise would be
.easily moved by every breath of air, aad
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v-auM continue to move Gr>r a csnsiderable
|

timo alter. We do not mention the louses
!

or microscopes that are applied to read off
t ie divisions at E and at X, or to see the
coincidence of the plummet-line with a dot
m irked upon the arc at C, as matters that
need no particular description.

In the eye-tubs* of the telescope AD,
there are certain slender wires, placed in the
focus of the eye-jen;, and perpendicular to

the axis of the telescope, which enable the
observer to distinguish more accurately
when an object, that is seen through the
telescope, reaches the axis of the telescope,

or, as it is more commonly called, the line

of c d'im .tiou, & c. Now when the stars or
planets are observed at night, those wires

in the eye-tube cannot be seem ; therefore,

to render them visible, an arm or wire is

fixed occasionally at the end of the telescope,

which arm holds a small piece of ivory or

card z, set aslant to the axis of the tele-

, scope; for when a lighted candle or lantern,
is situated at a little distance, and is directed
so as to shine upon the above-mentioned
ivory or card, the reflection of the light from
it into the tube of the telescope will enable
the observer to distinguish the wires at the
same time that he benolds the celestial ob-
ject.

The mural quadrant, fig. 2, is a larger

instrument like the above, excepting that it

has no stand
;
and its index is prevented

from bending on account of its great length,

by means of metallic bars, d,f,b,c. This
instrument is firmly fixed upon a wall ex-

actly in the plane of the meridian of the

observatory, for which purpose it has clamps,
screws, and other adjustments. It lias like-

wise a plummet.

This undoubtedly is the principal instru-

ment of an observatory
;

for by observing

the times by the clock, of the arrival of any
celestial object, to the meridian, the right

ascension of that object is had immediately
;

and its declination is shewn at the same time

by the index of the quadrant upon the di-

vided arch ; deducting the inclination of the

equator, which is given by the latitude once
ascertained of the observatory. It is by this

means that exact catalogues of the places of

tne fixed stars have been made.

The transit instrument consists of a tele-

scope of any convenient length, fixed at

right angles to a horizontal axis-, which axis

is supported at its two extremities
;
and the

instrument is generally situated so that the

line of coiiimation of the telescope may move
in the plane of the meridian. The use of

this instrument is to observe the precise

time of the celestial bodies’ passage across

the meridian of the observatory.

Fig. 3. exhibits a transit instrument. N
M is the t leseope; in the eye-tube of which

a system' of parallel wires, is situated in the fo-

cus of the eye-lens. FE is. the horizontal axis,

in the middle of which the telescope is steadily

fixed : so that by moving the telescope, the

axis is forced to turn round its two extremi-

ties E and F, which rest in the notches o:

two thick pieces, T, S, of bell-metal, suck

as arc delineated separately and magnifies

at X a- d Z. Those pieces are generally fix-

ed up n two pillars, eituer of cast iron, of

which is better, of stone, as are shewn in the

OBSERVATORY.

figure ; and they are constructed so as to be

susceptible of a* small motion by means of

slides -and screws, viz. the piece T backwards

and forwards, and the piece S upwards and

! downwards; by which means the axis EF

[
of the instrument may be set exactly iior;-

!

zontal, and caused to move perpendicular

i to the plane of the meridian. In order to

! verify the first of those requisites, viz. to see

whether the axis is truly horizontal, the long

! spirit-level P Q is suspended upon it by

|

means of the metallic branches PO and QR ;

and the situation of the bubble in
_

it will

|

immediately shew whether the axis is truly

|

horizontal, or which way it inclines, and of

|

course where it must be raised or depressed,

j
The other requisite, viz. whether the axis

|

is perpendicular to the plane or the meri-
! dian, or not, may be verified by various

!
means, the best of‘which is by observations

i
on those circumpolar stars which never go

i
below the horizon of the observatory.

^

l luis,

I observe the times by the clock, when a

|

circuriipo’ar star, seen through the telescope

; NM, crosses the meridian both above and

|

below the pole ;
and if the times of describ-

j

ing the eastern and western parts ot its cir-

! cuit are equa 1

,
the telescope is then in the

j

plane of the meridian, consequently the axis

i EF is perpendicular to that plane ;
other-

|

wise the notched pieces T and S, which

support the extremities E, F, of the axis,

I
must be moved accordingly, or until upon

observation it is found that the above-men-

tioned times of the stars’ semi-revolutions are

equal.

When the instrument has been once so

adjusted, a mark may be made upon a house,

or rock, or post, at some distance from the

observatory, so that when viewed through

the telescope, this mark may appear to be

in the direction of the axis of the telescope ;

by which means the correct situation of the

instrument may afterwards be readily veri-

fied.

The cylindric extremity F is perforated,

and the perforation passes through the halt

of the axis, and reaches the inside o! the

telescope ; that side of the telescope tube

which is exactly facing F, being also per-

forated. Within the said tube, and directly

opposite to the perforation of the end F,

a plane reflector, or a flat piece of ivory,

is fixed, making an angle of 45° with the

axis of the telescope, and having a hole

through it large enough to admit all the rays

passing from the object-glass to the eye-

glass of the telescope.

When stars or other celestial objects are

to be observed in the night-time, a small

lantern Y is set upon a stand just before the

perforation of the extremity F, so as to throw

the light within the axis, and upon the slant

reflector within the tube of the telescope,

whence it is reflected upon the wires in the

eye-tube M, and renders them visible. By
placing the lantern nearer to, or farther from,

the extremity F, the observer may illumi-

nate the wires sufficiently lor the purpose,

and not too much.

To the other extremity E of the axis, a

divide^ circle, or sometimes a semicircle, is

ixed, which turns with the axis ; the index

wing fixed to the pillar which supports th

xis. Sometimes the situation of those pari

is reversed, viz. the circle is fastened to the

pillar, or to the brass piece which supports

the axis, and the index is fastened to the

extremity E of the axis. The use of this

circle, is to place the telescope in the direc-

tion of any particular celestial body, when
that body crosses the meridian

; which incli-

nation is equal to the collatitude of the
place, more or less the declination of the

celestial body, according as that declination

is north or south.

To adjust the dock by the sun’s transit

over the meridian .—N ote the time's by the
clock when the preceding and following

edges of the sun’s limb touch the cross
wires. The difference between the middle
time and 12 hours, shews how much the
mean, or time by the clock, is faster or slower
than the apparent, or solar time, for that

day ; to which the equation ot time being
applied, will show the time of mean noon for

that day, by which the clock may be ad-
justed.

Astronomical or equatorial sector, an in-

strument for finding the difference in right

ascension and declination between two ob-
jects, the distance of which is too great to-

be observed by the micrometer, was invented
by Graham. Let AB (fig. 4.) represent an
arc'n of a circle, containing 10 or 12 degrees
well divided, having a strong plate CD for
its radius, fixed to the middle of the arch at

D: let this radius be applied to the side of
an axis HFI, and be moveable about a joint

fixed to it at F, so that the plane of the* sec-
tor may be always parallel to the axis Hi \

which being parallel to the axis of the earth,

the plane of the sector will always be parallel

to the plane of some hour-circle. Let a
telescope CE be moveable about the centre
C of the arch AB, from one end of it to the
other, by turning a screw at G ; and let the
line of sight be parallel to the plane of the
sector. Now, by turning the whole instru-

ment about the axis HI, till the plane of it

is successively directed, first to one of the
stars and then to another, it is easy to move
the sector about the joint F, into such a po-
sition, that the arch AB, when fixed, shall

take in both the stars in their passage, by the
plane of it, provided the difference of "their

declinations does not exceed the arch AB,
Then, having fixed the plane of the sector a
little to the westward of both the stars,

move the telescope CE by the screw G ;

and observe by a clock the time of each
transit over the cross hairs, and also the de-
grees and minutes upon the arch AB cut by
the index at each transit

;
then in the dif-

ference of the arches, the difference of the
declinations, and by the difference of the
times, we have the difference of the right as-

censions of the stars.

The dimensions of this instrument are
these : The length of the telescope, or the
radius of the sector, is 2\ feet; the breadth
of the radius, near the end C, is inch;

and at the end D two inches. The breadth
of the limb AB is 1| inch ; and its length six

inches, containing ten degrees divided into-

quarters, and numbered from each end to.

the other. The telescope carries a nonius
or subdividing plate, whose length, being
equal to sixteen -quarters of a degree, is di-

vided into fifteen equal parts
;
which, in ef-

. c
t ,

divides the limb into minutes, and, by
estimation, into smaller parts. The length,

of the square axis I1EI is eighteen inches.
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and its thickness is about a quarter of an inch

:

the diameters of tiie circles are each 5 inches
;

i the thickness of the plates, and the other

: measures, may be taken at the direction ot

a workman.

This instrument may be rectified, for mak-

i

iug observations, in this manner : by placing

the intersection oT the cross hairs at "the same

distance from the plane of the- sector, as the

centre of the object-glass, the plane described

by the line of "sight during the circular mo-

|
tion of the telescope upon the limb will

1 be sufficiently true, or free from conical cur-

vity : which may be examined hy suspend-

ing a long plumb-line at a convenient dis-

j

tance from the instrument ;
and by fixing

the plane of the sector in a vertical position,

j

and then by observing, while the telescope

I

is moved by the screw along the limb, whe-
'

titer the cross hairs appear to move along

: the plumb-line.

The axis h f o (see figure below) may

I be elevated nearly parelkl to the axis ot

I the earth, by means of a small common

1 quadrant ;
and its error may be correct-

ed by making the line ot sight follow

the circular motion of any of the circum-

polar stars, while the whole instrument

i is moved about its axis hf o, the telescope

being fixed to the limb : for this purpose,

j let the telescope k l be directed to the star

|
a, when it passes over the highest point of

[ its diurnal circle, and lot the division cut by

the nonius be then noted : then alter twelve

hours, when the star comes to the lowest

I point of its circle, having turned the instru-

ment half-round its axis to bring the tele-

scope into the position in n ;
if the cross hairs

cover the same star supposed at b, the ele-

vation of the axis h f o is exactly right ;
but

if it is necessary to move the telescope into

the position uv, in order to point to this star

at c, the arch m u, which measures the angle

infu or bfc, will be known ; and then the

axis hfo must be depressed half the quantity

of this given angle if the star passed below

b, or must be raised so much higher if

above it
;
and thus the trial must be repeat-

ed till the true elevation of the axis is ob-

tained. By making the like observations

upon the same star on each side the pole,

in the six o’clock hour-circle, the error ot

the axis, towards the east or west, may also

be found and corrected, till the cross-hairs

follow the star quite round the pole: for

supposing a o p b c to Up an arch ot

the meridian, make the angle af p equal

to half the angle a f c, and the line

fp will point to "the pole; and the angle

ofp, which is the error of the axis, will be

equal to half the angle bfc, or mju , found

by the observation ;
because the difference

of the two angles afb, afc, is double the

difference of their halves af o and afp.

Unless the star is very near the pole, al-

lowance must be made for refractions.

Equatorial or portable observatory

:

an

instrument designed to answer a number of

useful purposes in practical astronomy, inde-

pendantly of any particular observatory ; it

mav be made use of in any steady room or

and performs most of "the useful pro-

blems in the science.

The principal parts of this instrument (fig.

5.) are, 1. The azimuth or horizontal circle

OBSERVATORY.

A, which represents the horizon of the place,

and moves on an axis B, called the ver-

tical axis. 2. The equatorial or hour circle

C, representing the equator, placed at right

angles to the polar axis D, or the axis ot

the earth, upon which it moves. 3. 1 he

semicircle ot declination E, on which the

telescope is placed, and moving on the axis

of declination, or the axis of motion of the

line of collimation F. These circles are

measured and divided as in the following

table

:

Divided

by

nonius

into

parts

of

inc.

1350th 1350th 1260th

1

Divided

on

1

limb

into

|

parts

of

inc.

i

45th 45th 45th

Nonius

of

SO

gives

J
seconds,

j

o o s o

Limb

divided

to

15'

$15
'.

£1'

in

time

15'

Radius

in

dec.
-1 rH 10

US V} *0

Measures

of

the

several

circles,

and

divisions

|

on

them.

;

Azimuth,

or

horizon-

£

tal

circle

-

S

Equatorial,

or

hour

I

circle

-

5

Vertical

semi-circle,

1

for

declination

or

>

latitude

-

J

4. The telescope in this equatorial may be

brought parallel to the polar axis, as in the

figure, so as to point to the pole-star in any

part of its diurnal revolution; and thus it

lias been observed near noon, when the sun

has shone very bright. 5.
r

I he apparatus

for correcting the error in altitude occasi-

oned bv refraction, which is applied to the

eye-end of the telescope, and consists of a

slide G moving in a groove or dovetail, and

carrying the several eye-tubes of the tele-

scope, on which slide there is an index cor-

responding to 5 small divisions engraved on

the dovetail ; a small circle called the refrac-

tion circle, H, moveable by a finger-screw at

the extremity of the eve-end of the telescope;

which circle is divided into half-minutes, one

entire revolution of it being equal to 3' 18'',

and by its -,motion raises the centre of the

cross hairs on a circle of altitude; and like-

wise a quadrant I of an inch and a halt ra-

dius, with divisions on each side, one ex-

pressing the degree ot altitude ot the object

viewed, and the other expressing the mi-

nutes and seconds of error occasioned by

refraction, corresponding to that degree of

altitude : to this quadrant is joined a small

round level K, which is adjusted partly by

the pinion that turns 1 he whole of this appa-
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rat us, and partly by the index of the quad-

rant ;
for winch purpose the refraction-circle

is set to the same minute, &c. -which the in-

dex points toon the limb ot the quaarant;

and if the minute, & c. given by the quad-

rant exceeds the 3' IS'
7 contained in one en-

tire revolution of the ret: action-circle, this

must be set to the excess above one or more

of its entiie revolutions; then the centre

of the cross hairs will appear to be.raided on

a circle of altitude to t he additional height

which the error of refraction will occasion at

that altitude.

The principal adjustment in this instru-

ment is that of making the line ot collimation

to describe a portion of an hour-circle in the

heavens ; in order to which, the azimuth-

circle must be truly level ;
the i’fne ot colli-

matiou, or. some corresponding line represent-

ed by the small brass rod M parallel to it,

must be perpendicular to the axis ot its

own proper motion ;
and this last axis must

be perpendicular to the polar axis. On the

brass rod M there is occasionally placed a

hanging level N, the use of which will appear

in the following adjustments.

The azimuth-circle may be made level by

turning the instrument till one ot the levels

is parallel to an imaginary line joining two

of the feet-screws ;
then adjust that level

with these two feet-screws ;
turn the circle

half round, that is, 180"; and if the bubble

is not then right, correct half the error by
the screw belonging to the level, and the

other half error by the two feet-screws ; re-

peat this till the bubble comes right
;
then

turn the circle 90° from the two former po-

sitions, and set the bubble right, if it is

wrong, by the foot-screw at the end of the

level; when this is done, adjust the other

level by its own screw, and the azimuth-circle

will be" truly level. The hanging level must
then be fixed to the brass rod by two hooks

ofequal length, and made truly parallel to it

:

for this purpose make the polar axis per-

pendicular or nearly perpendicular to the

horizon ;
then adjust the level by the pinion

of the declination-semicircle, reverse the

level, and if it is wrong, correct half the

error by a small steel screw that lies under

one end of the level, and the other half

error by the pinion of the declination-semi-

circle ;" repeat this till the bubble is right

in both positions. In order to make tiie

brass rod on which the level is suspended, at

right angles to the axis of motion of the

telescope or line of collimation, make the

polar axis horizontal, or nearly so ; set the

declination-semicircle to 0", turn the hour -

circle till the bubble comes right ; then turn

the declination-circle to 90" ; adjust the

bubble by raising or depressing the polar

axis (first’ by hand till it is nearly right, af-

terwards tighten with an ivory -key the socket

which runs on the arch with the polar axis,

and then apply the same ivory key to the

adjusting screw at the end of the sail! arch

till the bubble comes quite right) ; then turn

the declination-circle to the opposite 90"

;

if the level is not then right, correct half the

error bv the aforesaid adjusting screw at the

end of the arch, and the other half error by the

2 screws which raise or depress the end of the

brass rod. The po ar axis remaining nearly

horizontal as before, and the declination-

semicircle at 0°, adjust the bubble by the
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"hour-circle
; then turn the declination-semi-

circle to 90°, and adjust the bubble by raising
or depressing the polar axis ; then turn the
hour-circle 12 hours; and it the bubble is

wrong, correct half the error by the polar
axis, and the other half-error bv the two
pair ot capstan-sc: vs at the feet of the two
supports on one side ot the axis of motion of
the telescope; and thus this axis will be at
r-el’t angles to the polar axis. The next
an;u., meet is to make the centre of cross
hairs remain on the same object, while you
turn toe eye-tube quite round by the pinion
of the refraction apparatus : .for this adjust-
ment, set the index on the slide to the first

division of the dovetail
; and set the division

marked 18" on the refraction-circle to its

index
;
then look through the telescope, and

with the pinion turn the eye-tube quite
round

;
and if the centre of the hairs does

not remain on the same spot during that re-

volution, it must be corrected by the four
small screws, two and two at a time (which
you will find upon unscrewing the nearest
end of the eye-tube that contains the first

eye-glass) ; repeat this correction till the
centre of the hairs remains on the spot you
are looking at during an entire revolution.
In order to make the line of collimation pa-
rallel to the brass rod on which the level
hangs, set the polar axis horizontal, and the
declination-circle to 90’

; adjust the level by
the polar axis ; look through the telescope
on some distant horizontal object, covered
by the centre of the cross hairs

; then in-

vert the telescope, which is done by turning
the hour circle half-round; and if the centre
of the cross hairs does not cover the same
object as before, correct half the error bv
the uppermost and lowermost of the four
small screws at the eye-end of the large tube
of the telescope: this correction will give a
second object now covered by the centre of
the hairs, which must be adopted instead of
the first object: then invert the telescope as

before
;
and if the second object is not: co-

vered by the centre of the hairs, correct half

the error by the same two screws which
were used before : this correction will give a
third object, now covered by the centre of

the hairs, which must be adopted instead of

the second object
; repeat this operation till

no error remains; then set the hour-circle

exactly to 12 hours (the declination-circle

remaining at 90 1 degrees as before)
; and if

the centre of the cross hairs does not cover
the last object fixed on, set it to that object

by the two remaining small screws at the

eye-end of the large tube, and then the line

of collimation will be parallel to the brass

rod. For rectifying the nonius of the decli-

nation and equatorial circles, lower the tele-

scope as many degrees, minutes, and se-

conds, below 0° or JE on the declination-

semicircle, as are equal to the complement of

the latitude ;
then elevate the polar axis till

the bubble is horizontal, and thus the equa-

torial circle will be elevated to the co-lati-

tude of the place; set this circle to 6 hours

;

-adjust the level by the pinion of the decli-

nation-circle ;
then turn the equatorial circle

exactly 12 hours from the last position ; and

if the level is not right, correct one half of

the error by the equatorial circle, and the

other half by the declination-circle; then

turn the equatorial circle back again exactly

12 hours from the last position
;
and if the

level is still wrong, repeat the correction as
|

before till it is right when turned to either

position; that being done, set the nonius of

the equatorial circle exactly to 6 hours, and
the nonius of the declination circle exactly

to 0". -

The principal uses of this equatorial are,

1. To find the meridian by one observa-
tion only : for this purpose elevate the equa-
torial circle to the co-latitude of the place,

and set the declination-semicircle to the sun’s

declination for the day and hour of the day
required

;
then move the azimuth and hour

circles both at the same time, either in the

same or contrary directions, till you bring

the centre of the cross hairs in the telescope

exactly to cover the centre of the sun ; when
that is done, the index of the hour-circle

will give the apparent or solar time at the

instant of observation ; and thus the time is

gained, though the sun is at a distance from
the meridian ; then turn the hour-circle till

the index points precisely at 12 o’clock, and
lower the telescope to the horizon, in order
to observe some point there in the centre
of your glass, and that point is your meri-
dian mark found by one observation only ;

the best time for this operation is three hours
before or three hours after 12 at noon.

2. To point the telescope on a star, though
not on the meridian, in full day-light. Hav-
ing elevated the equatorial circle to the co-

latitude of the place, and set the declination-

semicircle to the star’s declination, move
the index of the hour-circle till it shall point
to the precise time at which the star is then
distant from the meridian, found in tables of
the right ascension of the stars, and the
star will then appear in the glass. Besides
these uses peculiar to this instrument, it is

also applicable to all the purposes to which
the principal astronomical instruments, viz.

a transit, a quadrant, and an equal-altitude
instrument, are applied.

Of all the different sorts of chronometers
or timekeepers, a pendulum-clock, when
properly constructed, is undoubtedly capable
of the greatest accuracy, it being liable to
fewer causes of obstruction or irregularity

;

therefore such machines are most recom-
mendable for an observatory. The situation
of this clock must be near the quadrant,
and near the transit instrument

; so that the
observer, whilst looking through the tele-
scope of any of those instruments, may hear
the beats of the clock and count the seconds.

We need hardly observe with respect to te-
lescopes, that they are of very great use in
an observatory. Indeed a telescope for the
same can never be too good or too large

;

and it should be furnished with micrometers,
with different eye-pieces, &c.;but as a large
instrument of that sort is not easily managed,
nor is always required, so there should be two
or three telescopes of different sizes and dif-

ferent powers in every observatory. One
at least ought to be fixed upon an axis
which may move parallel to the axis of
the earth; for ia this construction the celes-
tial bodies may, with the telescope, be easily
followed in their movements ; as the hand of
the observer is, in that case, obliged to move
the telescope in one direction only.

A pretty good telescope placed truly ver-
tical in an observatory, is likewise a very use-

o c c
ful Instrument; as the aberration of the stars,
latitude of the place, Sec. may be observed
and determined by the use of such an instru-
ment, with great ease and accuracy.

1 he night telescope is a short telescope,
which magnifies very little; but it collects a
considerable quantity of light, and has a very
great field of view

; it therefore renders visible
several dim objects, which cannot be disco-
vered with telescopes of considerably greater
magnifying powers; and hence it is very
useful for finding out nebulae, or small co-
mets, or to see the arrangement of a great
number of stars in one view.

r

l he principal instruments that are at pre-
sent used for marine astronomy, or for the
purposes of navigation, are that incompara-
bly useful instrument called Hadley's sex-
tant, or quadrant, or octant

; a portable chro-
nometer; and a pretty good telescope. With
these few instruments, the latitudes, longi-
tudes, hours of the day or night, and several
other problems useful to navigators, may be
accurately solved. SeeOpxics, and Quad-
rant.

OBSIDIAN, in mineralogy, called also
the Iceland agate, is found either in detached
masses, or forming a part of rocks. It has
the appearance of black glass. It is usually
invested with a grey or opaque crust. Its
fracture is conehoidal. Specific gravity
2.3:“, nearly. Colour black, or greyish-black

;when in very thin pieces green. Very brit-
tle. It melts intfe an opaque grey mass. It
is composed of

69 silica

22 alumina

9 iron

100.
OR 1 UBATO R . See An atomy.
OCCi PI I ALES. See Anatomy.
OCCULT, in geometry, is used for a line

that is scarcely perceptible, drawn with the
point of the compasses, or a leaden pencil.
These lines are used in several operations
as the raising of plans, designs of buildings*
pieces of p mspective. See. They are to be
effaced when the work is finished.

.

CCCULTATION, circle of perpetual,
is a parallel in an oblique sphere, as far dis-
tant from the depressed pole, as the elevated
pole is from the horizon. All the stars be-
tween this parallel and the depressed pole,

jnever lise, but lie constantly hid under the
horizon of the place.

OCCUPATION, or Occupancy. The
law of occupancy is founded upon the law of
nature, and is simply the taking possession
of those things, which before belonged to
nobody ; and this is the true ground and
foundation of all property. In the civil law
it denotes the possession of such things as at
present properly belong td no private person
but are capable of being made so

; as by seiz-
ing or taking of spoils in war, bv catching
things wild by nature, as birds and beasts of
game, &c. or by finding things before undis-
covered, or lost by their proper owners.

OCCUP1EHS of willing, a term in the
salt-works for the persons who are the sworn
officers that allot, in particular places, what
quantity of salt is to be made, that the mar-
kets may not be overstocked, and see that a 1

is carried fairly and equally between the losd'
and the tenant.
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OCEAN, in geography, that vast collec-

tion of salt and navigable waters, in which
the two continents, the first including Eu-
rope, Asia, and Africa, and the last Ame-
rica, are inclosed like islands. The ocean is

distinguished into three grand divisions: 1.

T he Atlantic ocean, which -divides Europe
and Africa from America, which is generally

abty.it three thousand miles wide ; 2. The
Pacific ocean, or South-sea, which divides

America from Asia, and is generally about
ten thousand miles over; and.. 3. The Indian

ocean, which separates the East Indies from
Africa, which is three thousand yules over.

The other seas which are called oceans, are

only parts or branches of these, and usually

receive their names from the countries they

border upon.

OC H N A, a genus of the monogynia order,

in the p Ivandria class of plants; and in the

•natural method ranking with those of which
the order is doubtful. The corolla is pentu-

petalous; the calyx pentaphyllous; the ber-

ries monospermous, and affixed to a large

roundish receptacle. There are three spe-

cies, trees of the East Indies and South

America.

OCHRE, in natural history, a genus of

earths, slightly coherent, and composed of

fine, smooth, soft, argillaceous particles,

rough to the touch, and readily diffusible in

water. It is a combination of alumina and
red oxide of iron. Ochres are of various co-

lours, as red, blue, yellow, brown, green,

&c.

OCHROMA, a genus of the pentandria

order, in the monadelphia class of plants;

and in the natural method ranking under the

37th order, columntferx. The corolla con-

sists of six petals, three of which are external,

and the other three internal; the anthers

unite, and form a spiral pillar round the style

;

the capsule is long, and has five loculaments,

which contain a number of black round seeds.

Of this there is only one species, viz. the

ochroma lagopus, the down-tree, or cork-

wood. This tree is frequent in Jamaica, is

of speedy growth, and rises to about 23 or

30 feet. The flowers are large and yellow.

The capsules are about five inches long,

rounded, and covered with a thin skin; which

when dry fails off in five longitudinal seg-

ments, and leaves the fruit greatly resem-

bling a hare’s foot. The down is short, soft,

and silky; it is used sometimes to stuff beds

and pillows ;
but, like other vegetable downs,

is apt to get into clots: an insipid dear gum
exudes from the tree when wounded. T he

bark is tough, and its fibres are in a reticu-

lated form ;
it might be made into ropes.

The dried wood is so very light and buoyant,

as to be used by the fishermen in Jamaica for

their -nets instead of pieces of cork.

OCHROXYLUM, a genus of the class

and order pentandria trigynia. '1 he calyx

is five-cleft; petals five; nect. angular, three-

Iobed, gland. ;
capsules three, approximate-

ly, one-celled, two-seeded.

OCIMUM, or Ocymum, basil, a genus

of the didynamia gymnospermia class of

plants, with a bilabiated cup ;
its flower is

monopetalous and ringent ;
and its seeds,

which are four in number, are contained in

the cup, which closes for that purpose.

There are 25 species. Both the herbs and

seed of basil are used iu medicine, and are

ODO
said to be good in disorders of the lungs, and

to promote the menses.

OCTAGON, or Octogon, in geometry,

is a figure of eight sides and angles ;
and this,

when all the sides and angles are equal, is

called a regular octagon, or one which may
be inscribed in a circle. It the radius of a

circle circumscribing a regular octagon is

= r, and the side of the octagon — y ;
then

y — -y/ 2r

'

— r \/2

r

:

.

Octagon, in fortification, denotes a place

that has eight bastions.

OCTAHEDRON, or Octaf.dron, in

geometry, one of the five regular bodies, con-

sisting ot eight equal and equilateral triangles.

The square of the side of the octahedron

is to the square of the diameter ofthe circum-

scribing sjdiere, as 1 to 2. If the diameter

of the sphere is 2, the solidity of the octa-

hedron inscribed in it will be 1,33333 nearly.

The octahedron is two pyramids put to-

gether at their bases ;
therefore its solidity

may be found by multiplying the quadrangu-

lar base of either of them, by one third of the

perpendicular height of one ol them, and

then doubling the product.

OCTAND RIA, the eighth class in Lin-

naeus’s sexual system ; consisting of plants

with hermaphrodite flowers, which are fur-

nished with eight stamina, or male organs of

generation, bee Botan y .

OCTANT, or Octile, in astronomy,

that aspect of two planets, wherein they are

distant an eighth part of a circle, or 45°, from

each other.

OCTAVE, in music, an interval contain-

ing seven degrees, or twelve semitones, and

which is the tirst of the consonances in the

order of generation. The most simple per-

ception that we can have of two sounds is that

of unisons, which, resulting from equal vi-

brations, are as one to one; the next to this

in simplicity is the octave, which is in double

computation as one to two. The harmonies

of these sounds have a perfect agreement,

which distinguishes them from any other in-

terval, and contributes to give them that uni-

sonous effect which induces the common ear

to confound them, and take them indiffe-

rently one for the other. This interval is

called an octave, because moving diatoni-

cally from one term to the other, we produce

eight different sounds. The octave compre-

hends all the primitive and original sounds;

so that having established a system, or scries

of sounds, in the extent of an octave, we can

only prolong that series by repeating the

same order in a second octave, and again in

a third, and so on, in all which we shall not

And any sound that is not the replicate of

some sound in the adjoining octave.

The complete and rigorous system of the

octave requires three major tone’s, two minor,

and two major semitones. The temperatecl

system is of five equal tones, and two semi-

tones, forming together seven diatonic de-

fff665.
° ODE. See Poetry.
ODONTOGNATHUS, a genus of fishes

of the order apodes. The generic character

is, mouth furnished with a strong moveable

lamina or process on each side the upper

jaw; gill membrane five-rayed.

Aculeated odontognathus. The genus

odontognathus cofisists of a single species, of

OEN
which the following is the description. T he

head, body, and tail, are very compressed;

the lower jaw, which is longer than the

upper, is very nXich elevated towards the

other when the mouth is closed, insomuch as

to appear almost vertical; and is lowered

somewhat in the manner of a drawbridge

when the mouth is opened, when it appears

like a small scaly boat, very transparent, fur-

rowed beneath, and finely denticulated on the

margins; this lower jaw, in the act ot de-

pression, draws forwards two flat, irregular

laminae, of a scaly substance, a little bent at

their posterior end, and larger at their origin

than at their tips, denticulated on their an-

terior margin, and attached, one on one side

and the other on the opposite, to the most

prominent part of the upper jaw ;
when the

mouth is closed again, these pieces apply

themselves on each side to one ot the oper-

c.ula, of which they represent the exterior

denticulated border; in the middle of these

jaws is placed the tongue, which is pointed

and free in its movements; the gill-covers,

which are composed of several pieces,_are

very transparent at the hind part, but scaly

and’ of a bright silver-colour in front ; the

gi 1-membrane is also silvery, and has five

rays; the breast is terminated below by a

sharp carina furnished with eight crooked

spines; the carina of the belly is also furnish-

ed with twenty-eight spines, disposed in two

longitudinal range's ;
the anal fin is very long,

and extends almost as far as the base of the

tail-fin, which is of a forked shape; the dor-

sal fin is placed on the tail, properly speak-

ing, at about three quarters ot the whole

length of the animal, but it is extremely

small. T he general length of this fi-h is

three decimetres, and its colour, so far as may
be conjectured from specimens preserved

for some time in spirits, is a bright silver. It

is a native of the American seas, and is com-

mon about the coasts of Cayenne, where it

ranks in the number of edible fishes.

OECONOMY, animal, comprehends flic

various operations of nature, in the gem ra-

tion, nutrition, and preservation of animals.

See Anatomy, Physiology, Compara-
tive Anatomy, Digestion, &c.

OEDEMA. See Surgery.

OEDF.RA, a genus of the syngenesia polv-

gamia-segregata class and order; the calyx

many-flowered ; corollets tubular, hermaphro-

d. te, with one or two female ligulale florets :

repep. chaffy, down of several chaffs. There
are two species, herbs of the Cape.

OENANTUE, water (or hemlock) drop-

wort: a genus of the digynia order, in the

pentandria class of plants; and in the natural

method ranking under the 45th order, imi-

beHatie 'Die florets are difform ;
those of

the disc, sessile and barren ; the fruit Crowned
with the calyx. Tnere are 1 1 species, of

which the most remarkable is the crocata,

or hemlock dropwort, growing frequently

the banks of ditches, rivers, and lakes, in

many parts of Britain. The root and leaves

of this plant are a strong poison ; several

persons have perished by eating it through

mistake, either for water-parsnips or for ce-

lery, which last it much resembles in its

leaves. So exceedingly deleterious is this

plant, that Mr. Lightfoot tells hs he has-

heard the late Mr. Christopher d’Ehret, the

celebrated botanic painter say, that while he



28(5 O E 3 OES O E S

was drawing it, the smell or effluvia render-

ed him so giddy, that he was several times

obl'ged to quit the room, and walkout in the

fresii air to recover himself; but recollecting

at la t what might be the probable cause of

his repeated illness, he opened the door and
window's of the room, and the free air then
enabled him to liaish his work without any
more returns of the giddiness. Mr. Lighl'-

foot informs us, that he has given a spoonful

of the juice of this plant to a dog, but with-

out any other effect than that of making him
very sick and stupid. In about an hour he
recovered ; and our author has seen a goat

eat it with impunity. To such of the human
species as have unfortunately eaten any part of

th s plant, a vomit is the best remedy.
Lo’bel, Ray, and others, call this vegetable

cenanthe aquatica cicuhc facie. It grows in

great plenty all over Pembrokeshire, and is

called by the inhabitants five-lingered root

;

it is much used by them in cataplasms for

the felon or worst kind of whitlow. They
eat some parts of it, but carefully avoid tire

roots or stalk. These indeed are of a most
pernicious nature, and never fail to prove
instantly fatal unless a proper remedy is ap-

plied.

OENOTHERA, tree-primrose: a

genus of the monogynia order, in the octan-

ciria class of plants ; and in the natural me-
thod ranking under the 17th order, calycan-

themau The calyx is quadrifid ; the petals

four; the capsule cylindric beneath; the

seeds naked. There are 11 species; the

most remarkable of which aye: 1. The bi-

ennis, or common biennial tree-primrose,

with large bright-yellow flowers. 2. Octo-

valvis, or octovalved, smooth, biennial tree-

primrose, with large bright-yellow flowers.

3. The fruticosa, or shrubby narrow-leaved

perennial tree-primrose, with clusters of yel-

low flowers, succeeded by pedicellated,

acute-angled capsules. 4. The pumila, or

low perennial tree-pr'mirose, with bright-yel-

low flowers, succeeded by acute-angled cap-

sules.

These plants are exotics from America ;

but are ail very hardy, prosper in any com-
mon soil and situation, and have been long in

the English gardens, especially the three first

sorts ;
but the oenothera biennis is the most

commonly known.
OESOPHAGUS. See Anatomy.
OESTRUS, a genus of insects of the order

diptera: the generic character is, antennae

triarticulate, very short, sunk ; face broad,

depressed, vesicular ;
mouth, a simple ori-

fice; feelers two, Inarticulate, sunk; tail in-

flected. The genus oestrus or gad-fly is re-

markable, like that of ichneumon, for the

singular residence of its larva? ; viz. beneath

the skin, or in different parts of the bodies of

quadrupeds.

The principal European species is the oes-

trus bovis, or ox-gadfly. This is about the size

of a common bee, and is of a pale yellowish-

brown colour, with the thorax marked by

four longitudinal dusky streaks, and the ab-

domen by a black bar across the middle,

the tip being covered with tawny or orange-

coloured hairs; the wings are pale brown,

and unspotted.

The female of this species, when ready to

deposit her eggs, fastens on the back, of a

heifer or cow, and piercing the skin with the

tube situated at the tip of the abdomen, de-

posits an egg in the puncture ;
she then pro-

ceeds to another spot at some distance from

the former, repeating the same operation at

intervals on many parts of the animal’s back.

This operation is' not 'performed without se-

vere pain to (he animal on which it is prac-

tised ; and it is for this reason that cattle are

observed to be seized vvi h such violent hor-

ror when apprehensive of the approaches of

the female oestrus ; flying with uncontrol-

able rapidity, and endeavouring to escape

their tormentor by taking refuge in the near-

est pond; it being observed that this insect

rarely attacks cattle when standing in water.

In the punctures of the skin thus formed

by the gadfly, the several eggs hatch ;
and

the larva’, by their motion and suction, cause

so many small swellings or abscesses beneath

the skin, which growing gradually larger,

become externally visible, exhibiting so many
tubercles an inch or more in diameter, with

an opening at the top of each, through which

may be observed the larva, imbedded in a

purulent fluid; its appearance is that of an

oval maggot, of a yellowish-white colour

while voung; but growing gradually darker

as it advances in age, till at the time of its

full growth it is entirely brown. It is chiefly

in the months of August and September that

the eggs are laid, and the larva: remain

through the ensuing winter, and till the latter

part of the next June, before they are ready

to - undergo their change into chrysalis. At
this period they force themselves out from

their respective cells, and falling to the

ground, each creeps beneath the first con-

venient shelter, and lying in an inert state

becomes contracted into an oval form, but

without casting the larva skin, which dries

and hardens round it. When the included

insect is ready for exclusion, it forces open
the top of the pupa or chrysalis coat, and
emerges in its perfect form, having remained

within the chrysalis somewh.t more than a

month.
Though the history of this insect in its

larva state has long ago been detailed with

sufficient accuracy by Vallisneri, Reaumur,
and others, yet the fly itself appears to have

been very generally confounded, and that

even by Linnaeus himself, with a very differ-

ent species, resembling it in size, but which

is bred in the stomach and intestines of

horses, the larvae being no other than the

whitish rough mgagots which farriers call by

the title of hots. This insect is the oestrus

equi ;
it is a trifle smaller than the oestrus

bovis, and is of a yellowish-brown colour,

with a dusky band across the thorax, and the

tip of the abdomen of similar colour ; the

wings are whitish, with a pale dusky bar

across the middle of each, and two dusky

spots at the tip.

The manner in which the young larvae or

bots are introduced into the stomach and

bowels of the animal they infest is singularly

curious. When the female has been im-

pregnated, and the eggs are sufficiently ma-
tured, she seeks among the horses a subject

for her purpose, and approaching it on the

wing, she holds her body nearly upright in

the air, and her tail, which is lengthened for

the purpose, curved inwards and upwards

;

in this way she approaches the part where

she designs to deposit her egg ; and suspend-

ing herself for a few seconds before it, sud-

denly darts upon it, and leaves her egg ad-

hering to the hair; she hardly appears to

settle, but merely touches the hair with the

egg held out on the projected point of the

abdomen. The egg is made to adhere by
means of a glutinous liquor secreted with it.

She then leaves the horse at a small distance,

and prepares.a second egg, and, poising her-

self before the part, deposits it in the same
way. The liquor dries, and the egg becomes

urmly glued to the hair; this is repeated by
various Hies till four or five hundred eggs are

sometimes placed on one horse. 1 lie horses,

when they become used to this fly, and find

ihat it does them no injury (as the’tabani and

conopes, by sucking their blood), hardly re-

gard it, and do not appear at all aware of its

insidious object.
r

! he skin of tiie horse is

always thrown into a tremulous motion ou
the touch of this insect ;

which merely arises

from the very great irritability of the skin and

cutaneous muscles at this season of the year,

occasioned by the continual teasing of the

flies, till at lens-th these muscles act involun-

tarily on the slightest touch of any body
whatever. '1 lie inside of the knee is the part

on which these flies are most fond of deposit-

ing their eggs, and next to this on the side

and back part of the shoulder, and less fre-

quently on the extreme ends of the mane.
But it is a fact worthy of attention, that the

fly does not place them promiscuously about

the body, but constantly on those parts which,

are most liable to be licked with the tongue

:

and the ova therefore are always scrupulously

placed within its reach
;

for, when they have
remained on the hairs four or five days, they

become ripe, after which time Oie slightest

application of warmth and moisture is suffici-

ent to bring forth in an instant the latent

larva. At this time, if the tongue of the

horse touches the egg, itsoperculum is thrown
open, and a small active worm is produced,

which readily adheres to the moist surface of

the tongue, and is thence conveyed with the

food to the stomach.

These larvae attach themselves to every

part of the stomach, but are generally most
numerous about the pylorus, and are some-
times, though much less frequently, found in

the intestines. Their numbers in the sto-

mach are very various, often not more than

half a dozen, at other times more than a
hundred, and if some accounts might be re-

lied on, even a much greater number than

this. They hang most commonly in clus-

ters, being fixed by the small end to the

inner membrane of the stomach, which they

adhere to by means of two small hooks or

tentacula. When they are removed from
the stomach they will attach themselves to

any loose membrane, and even to the skin

of the hand.

The body of the larva is composed of

eleven segments, -all of which, except the

two last, are surrounded with a double row
of horny bristles directed towards the trun-

cated end, and are of a reddish colour, ex-

cept the points, which are black. These
larvae evidently receive their food .at the small

end, by a longitudinal aperture, which is situ-

ated between two hooks or tentacula. Their
food is probably the chyle, which, being
nearly pure aliment, may go wholly to the

composition of their bodies without any ex-
crementilious residue ; though on dissection

the intestine is found to contain a yellow or

greenish matter, which is derived from the
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colour of the food, and shews that the chyle,

a- they receive it, is not pert’, ctlv pure.

They attain their full growth about the

latter end of May, and are conning from the

horse from this time to the latter end of June,

or sometimes later. On dropping to the

ground tiny find out some convenient re-

treat, and change to the chrysalis; and in

about six or seven weeks the fly appears.

Oestrus ovis, or the sheep-gadfly, is so

named from its larva inhabiting the nostrils

and frontal sinuses of sheep in particular,

though it is also found in similar situations

in deer and some other quadrupeds. It is

a smaller species than either of the two pre-

ceding, and is of a whitish-grey colour, with

the thorax marked by four longitudinal black

streaks, and the abdomen speckled with

black. The larva; are nearly as large as

those of the oestrus equ', and, according to

the observations of Mr. Clark, are of a deli-

cate white colour, flat on the under side, and
convex on the upper; ’having no spines at

the divisions of the segments, though they

are provided with tentacula at the small end.

The other is truncated, -with a prominent ling

or margin. When young these larva; are

perfectly white and transparent
;

but as

they increase in size the upper side becomes
marked with two transverse brown lines on
each segment, and some spots are seen on

the sides. i’hey move with considerable

quickness, holding with their tentacula as a

fixed point, and drawing up the body to-

wards them. When full-grown they fall

through the nostrils, and change to the pupa
or chrysalis state, lying on the ground, or

adhering to some blade of grass. The fly

proceeds from the chrysalis in the space of

about two months.

The other British oestri are the oestrus hx-

morrhoidalis of Linnaeus, whose larva, like

that of the oestrus equi, resides in the sto-

machs of horses ; and the oestrus veterinus of

Mr. Clark, the larva of which is also found

in similar situations. The oestrus hxmor-
rhoidalis is about the size of a common win-

dow-fly, with pale dusky wings, brown tho-

rax, abdomen white at the base, black in the

middle, and red at the tip. The oestrus

veterinus is nearly of similar size with the

oestrus equi, and is entirely of a ferruginous

colour, with the abdomen more dusky to-

wards the tip. The oestrus tarandi inhabits

Lapland, and deposits its eggs on the back

of the rein-deer, and is often fatal to them.

See Plate Nat. Hist. fig. 299.

The other exotic oestri are probably nu-

merous, but are at present very little known.

Whether the formidable African fly, de-

scribed by Mr. Bruce under the name of

zirnb or tsaltsalya, may be referred to this

genus or not, we shall not pretend to deter-

mine ;
there are however some particulars

in its history which would lead one to sup-

pose it an oestrus.

“ This insect,” says Mr. Bruce, “ is a proof

how fallacious it is to judge by appearances.

If we consider its small size, its weakness,

want of variety or beauty, nothing in the

creation is more contemptible and insignifi-

cant. Yet passing from these to his history,

and to the account of his powers, we must

confess the very great injustice we do him

from want of consideration. We are obliged,

with the greatest surprise, to acknowledge,

• (hat those huge animals the elephant, the rhi-

noceros, the lion, and the tiger, inhabiting the

same woods, are still vastly his inferiors
;
and

that the appearance of this small insect, nay,

his very sound, though he is not seen, oc-

casions more trepidation, movement, and
disorder, both in the human and brute cre-

ation, than would whole herds of these mon-
strous animals collected together, though
their number was in a tenlold proportion

greater than it really is.

“
1 his insect is called zimb; it has not

been described by any naturalist. It is in

size very little larger than a bee, and his

wings, which are broader than those of a bee,

placed separate, like those of a fly. As soon

as this plague appears, and their buzzing is

heard, all t he cattle forsake their food, and
run wildly about the plain, till they die, worn
out with fatigue, fright, and hunger. No
remedy remains for the residents on such

spots but to leave the black earth, and hasten

down to the sands of Atbara, and there they

remain while the- rains last, this cruel enemy
never daring to pursue them farther.
“ What enables the shepherd to perform

the long and toilsome journeys across Africa

is the earned, emphatically called the ship ot

the desert.
r

] hough his size is immense,
as is his strength, and his body covered with

a thick skin, defended with strong hair, yet

still he is not capable to sustain the violent

punctures the fly makes with his proboscis,

fie must lose no time in removing to the

sands of Atbara; for when once attacked by
this ily, his body, head, and legs, break out

into large bosses, which swell, break, and
putrify, to the certain destruction of the

creature. Even the elephant and rhinoceros,

who, by reason of their enormous bulk, and
tiie vast quantity of food and water they daily

need, cannot shift to desert and dry places as

the season may require, are obliged to roll

themselves in mud and mire, which, when
dry, coats them over like armour, and enables

them to stand their ground against this

winged assassin
;
yet 1 have found some of

these tubercles upon almost every elephant

and rhinocerosthat I have seen, and attri-

bute them to this cause.” There are twelve

species of this insect.

OFFENCE, is any act committed against

any law. Offences are either capital or

not capital. Capital offences are those

for which an offender shall lose his life
;
not

capital, where the offender may lose his lands

and goods, be fined, or suffer corporal pu-

nishment, or both, but not loss of life. High
treason, petit treason, and felony, constitute

capital offences; other offences, not capital,

include the remaining part of criminal of-

fences or pleas of the crown, and come under

the denomination of misdemeanors.
OFFERINGS. Oblations and offerings

partake of the nature of tithes ;
and all per-

sons which, by the laws of this realm, ought

to pay their offerings, shall yearly pay to the

parson, vicar, proprietary, or their deputies,

or farmers of the parishes where they dwell,

at such four offering days as heretofore with-

in the space of four years last past have been

accustomed ; and in default thereof, shall pay

for the said offerings at Easter following. 2

and 3 Ed. \ 1. c. i 3.

OFFICE, is that function, by virtue where-

of a person lias some employment in the at

fairs of another. An office is a right to exer-

cise finy public or private employment, arid

to take”the fees and emoluments thereunto

belonging, whether public as those of magis-

trates, or" private as oi bailiffs, receivers, Ac.

1 he statute 5 and 6 Edward VI. c. Kb
declares ail securities given for the sale of

offices unlawful. And if any person shall

bargainor sell, or take any reward, or pro-

mise of reward, for any office, or tne depu-

tation of anv office, concerning the revenue,

or the keepers of the kings castles, or the

administration and execution of justice, unless

it is such an office as had been usually grant-

ed by the justices of the king s bench or com-

mon pleas, or by justices of assize, every such

person shall not only forfeit his light to such

office, or to tire nomination thereof, but the

person giving such reward, Ac. shall be dis-

abled to hold such office. But it has been de-

cided, that where an office is within the statute,

and the salary certain, if the principal makes

a deputy, reserving by bond a less sum out

of the salary, it is good ;
or, if the profits are-

uncertain, reserving a part as halt the profits,

it is good ; lor the Ices still belong to the

principal, in whose name they must be sued

for. .yalk. 466. But where a person so

appointed, gives a bond to the principal to

pay him a sum certain, without reference to

the profits; this is void under the statute.

Salk. 463.

To offer money to any officer of state, to»

procure the reversion ot an office in the gilt

of the crown, is a misdemeanor at common,

law, and punishable by information ; and

even the attempt to induce him under the

influence of a bribe, is criminal, though never

carried into execution. Any contract to

procure the nomination to an office, not with-

in thestat. 6 Ed. VI. is defective on the ground-

of public policy, and the money agreed to

be given is not recoverable.

Office, in the canon-law, is used for a

benefice that lias no jurisdiction annexed to1

it. It is also used for divine service cele-

brated in public; and in the Romish church

it is applied to a particular prayer preferred

in honour of some saint; thus, when any

saint is canonized, a particular office is at the

same time assigned him, out of the common
office of the confessors, the Virgin, &c. We
say the office of the Holy Spirit, of the Virgin*,

of'the passion, of the holy sacrament, of the

dead, Ac. '

OFFICER, a person possessed of a post

or office. See the preceding article. The
great officers of the crown, or state, are the

lord high steward, the lord high chancellor,

the lord high treasurer, the lord presidents

of the council, the lord privy seal, the lord

chamberlain, the lord high constable, the

earl marshal ;
each ot which see under its

proper article.

Officers, commission ,
are those appoint-

ed by tlie king’s commission ; such are all

from’the general to the cornet inclusive, who
are thus denominated in contradistinction to
warrant-officers, who are appointed by the

colonel’s or captain’s warrant,.as,quarter--mas-

ters, serjeants, corporals, and even chaplains

and surgeons.

Officers, general, are those whose com-
mand is not limited to a single company,

troop, or. regiment; but extends to a body
of forces, composed of several regiments

;

such are the general, lieutenant general,,

major-generals, and brigadiers.
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Officers, staff, are such as, in the king’s

presence, bear a white stall or wand ; and

at other times, on their going abroad, have

it carried before them by a footman bare-

headed ;
such are the lord steward, lord

chamberlain, lord treasurer, &c.

The white staff is taken for a commission,

and at the king’s death each of these officers

breaks his staff over the hearse made for the

king’s body, arid by this means lays down his

commission, and discharges all his inferior

officers.

Officers, subaltern, are all who admi-

nister justice in the name of subjects; as

those who act under the earl marshal, ad-

miral, &c. In the army, the subaltern of-

ficers are the lieutenants, cornets, ensigns,

Serjeants, and corporals.

OFFICIAL, in the canon law, an ecclesi-

astical judge, apointed by a bishop, chapter,

abbot, &c. with charge of the spiritual juris-

diction of the diocese. Of these there are

two kinds; the one is in a manner the vicar-

general of the diocese, and is called by the

canonists officialis principalis, and in our

statute-law, the bishop’s chancellor. There
is no appeal from his court to the bishop, his

being esteemed the bishop’s court. The
other called officialis foraneus, and is appointed

bv the bishop when the diocese is very

large; he has but a limited jurisdiction, and

has a certain extent of territory assigned him,

wherein he resides.

OFFING, or Offin, in the sea-language,

that part of the sea a good distance from

shore, where there is deep water, and no

need of a pilot to conduct the ship; thus, if

a ship from shore is seen sailing out to sea-*

waul, they say, she stands for the offing ;
and

if a ship, having the shore near her, has an-

other a good way without her, or towards the

sea, they say, that ship is in the offing.

OIL, which is of such extensive utility in

the arts, was known at a very remote period.

It is mentioned in- Genesis, and during the

time of Abraham was even used in lamps.

The olive was very early cultivated, and oil

extracted from it in Egypt. Gecrops brought

it from Sais, a town in Lower Egypt, where

it had been cultivated from tjme immemorial,

and taught the Athenians to extract oil from

it. In this manner the use of oil became

known in Europe. But the Greeks seem to

have been ignorant of the method of procur-

ing light by means of lamps till after the siege

oTl'rov ; at least Homer never mentions

them, and constantly describes his heroes as

lighted by torches of wood. There are two

classes of oils exceedingly different from each

other ;
namely, fixed oils and volatile oils.

Fixed oils are distinguished by the follow-

ing characters:

1 . Liquid, or easily becoming so when ex-

posed to a gentle heat". 2. An unctuous feel.

3 .
Ve y

combustible. 4. A mild taste.

5 .
Boiling point not under 600°. 6 . Insoluble

in water" and alcohol. 7. Leave a greasy

stain upon paper.

Those oils which are called also tat or ex-

pressed nils, are numerous; and are obtained,

partly from animals and partly from vege-

tables, by simple expression. As instances

mux be mentioned, whale-oil or train-oil ob-

ta-ned from the blubber of the whale; olive-

oil. obtained from the fruit of the olive
;

lin-

seed-oil and almoud-oil, obtained from lin-
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seed and almond-kernels. Fixed oils may
also be extracted from poppy-seeds, hemp-
seeds, beech-mast, and many other vegetable

substances.

It deserves attention, that the only part of

vegetables in which fixed oils are found is the

seeds of bicotyledinous plants. In animals

they are most usually deposited in the liver,

though they are found also iu the eggs of

fowls.

All these oils differ from each other in se-

veral particulars, but they also possess many
particulars in common. Whether the oily

principle in all the fixed oils is the same, and
whether they owe their differences to acci-

dental ingredients, is not yet completely as-

certained, as no proper analysis has hitherto

been made
; but it is not improbable, as all

the oils hitherto tried have been found to

yield the same products. In the present

state of our knowledge, it would be useless to

give a particular description of all the fixed

oils, as even the differences between them
have not been accurately ascertained.

Fixed oils are considered at present as

composed of hydrogen and carbon. La-
voisier analysed olive-oil by burning a given

portion of it in oxygen gas, by means of a

particular apparatus. During the combustion
there was consumed

Of oil - 15.79 grains troy

Of oxygen gas 50. 86

Total 66.65

The products were carbonic acid and
water. The carbonic acid obtained amount-
ed to 44.50 grains

;
the weight of the water

could not be accurately ascertained ; but as

the whole of the substances consumed were
converted into carbonic acid gas and water,

it is evident, that if the weight of the carbonic

acid is subtracted from the weight of these

substances, there must remain precisely the

weight of the water. Mr. Lavoisier accord-

ingly concluded, by calculation, that the

weight of the water was 22. 15 grains. Now
the quantity of oxygen in 44.50 grains of

carbonic acid gas is 32.04 grains, and the

oxygen in 22.15 grains of water is 18.82

grains ; both of which taken together amount
to 50.86 grains, precisely the weight of the

oxygen gas employed.
The quantity of charcoal iu 44.50 grains

of carbonic acid gas is 12.47 grains ; and the

quantity of hydrogen in 22.15 grains of water
is 3.32 grains; both of which, when taken

together, amount to 15.79 grains, which is

the weight of the oil consumed.
It follows, therefore, from this analysis, that

15.79 grains of olive oil are composed of

12.47 carbon
3.32 hydrogen.

Olive-oil therefore is composed of about
79 carbon

21 hydrogen

100 .

This however can only be considered as a

very imperfect approximation towards the

truth.

Fixed oil is usually a liquid with a certain

degree of viscidity, adhering to the sides of

the glass vessels in which it is contained, and
forming streaks. It is never perfectly trans-

parent, having always a certain degree of

colour
;
most usually it is yellowish or green-

l
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tsh. Its taste is sweet, or nearly insipid.

When fresh, it has little or no smell. Its

specific gravity varies from 0.9403 (the spe-

cific gravity of linseed-oil) to 0.9 153 (the spe-

cific gravity of olive-oil).

Fixed oil is insoluble in water. When the

two liquids are agitated together, the water

loses its transparency, and acquires the white

colour and consistency of milk. This mix-
ture is known by the name of emulsion.

When allowed to remain at rest, the oil soon

separates, and swims upon the surface of the

water.

Fixed oil does not evaporate till it is heat-

ed to about 600°. At that temperature it

boils, and may be distilled over
;
but it is

always somewhat altered by the process.

Some water and sebacic acid seem to be
formed, a little charcoal remains in the re-

tort, and the oil obtained is lighter, more
tluid, and has a stronger taste, than before.

Oil thus distilled was formerly distinguished

by the name ofphilosophical oil.

Fixed oil, when in the state of vapour,

takes fire on the approach of an ignited body,
and burns with a yellowish-white flame, it

is upon this principle that candles and lamps
burn. The tallow or oil is first converted
into the state of vapour in the wick

;
it then

takes fire, and supplies a sufficient quantity

of heat to convert more oil into vapour; and
this process goes on while any oil remains.

The wick is' necessary to present a suffici-

ently small quantity of oil at once for the heat

to act upon. If the heat was sufficiently

great to keep the whole oil at the tempera-
ture of 600°, no wick would be necessary, as

is obvious from oil catching fire spontaneous-
ly when it has been raised to that tempera-
ture.

When exposed to the action of cold, fixed

oils lose their fluidity, and are converted
into ice ; but this change varies exceedingly
in different oils.

When fixed oils are exposed to the open
air or to oxygen gas, they undergo different

changes according to the nature of the oil

:

1 . Some of them dry altogether, without
losing their transparency, when thin layers

of them are exposed to the atmosphere.
These are distinguished by the name of dry-
ing oils, aud are employed by painters. Lin-
seed-oil, nut-oil, poppy-oil, and hempseed-
oil, possess this property; but linseed-oil is

almost the only one of these liquids employ-
ed in this country as a drying oil. The cause
of this peculiarity has not been completely
investigated; but it is well known that these
oils possess the drying quality at first but im-
perfectly. Before they can be employed by
painters, they must be boiled with a little

litharge. During this operation the litharge

is partly reduced to the metallic state. Hence
it has been conjectured t hat drying oils owe
their peculiar properties to the action of
oxygen

; which is supposed either to consti-

tute one of their component parts, or to con-
vert them into drying oils by diminishing
their hydrogen.

2 . Other tixed oils, when exposed to the
atmosphere, gradually become thick, opaque,
and white, and assume an appearance very
much resembling wax or tallow. These have
been distinguished by the term fat oils.

Olive-oil, oil of sweet almonds, of rape-seed,

and of ben, belong to this class.

When oil is poured upon water, so as to



form a thin layer on its surface, and is in

that manner exposed to the atmosphere ;

these changes are produced much sooner.

BertholLet, who lirst examined these phe-

nomena with attention, ascribed them to the

action of light : but Sennebier observed that

lio" such change was produced on the oil

though ever so tong exposed to the light,

I

provided atmospherical air was excluded;

but that it took, place on the admission ot

oxygen gas, whether the oil was exposed to

the light or not. It cannot be doubted, then,

that it is owing to the action of oxygen. It is

supposed at present to be the consequence

of the simple absorption of oxygen and its

combination with the oils.

3. Both these classes of oils, when expos-

ed in considerable quantity to the action of

the atmosphere, undergo another change,

well known under the name of rancidity. But

the fat oils become rancid much more rea-

dily than the drying oils. Rancid oils are

thick, have usually a brown colour, convert

vegetable blues to red, and have the smell

and taste of sebacic acid. During the change

which they undergo, some drops of water

also appear on their surface. The rancidity

of oils then is owing to the formation of a

quantity of acid in them. This, together

with the water, is evidently the consequence

of a partial decomposition.

Fixed oils readily dissolve sulphur when
assisted by heat. 'The solution assumes a

reddish colour. When distilled, there comes
over a great quantity ofsulpluireted hydrogen

gas. When the solution is allowed to cool,

the sulphur is deposited in chrystals. By
this process Pelletier obtained sulphur in re-

gular octahedrons.

They likewise dissolve a small proportion

of phosphorus when assisted by heat. These
oily phosphurets emit the odour of pbosplui-

ret’ed hydrogen, and yield, when distilled, a

portion of that gas. When rubbed in the

open air, or v hen spread upon the surface

of other bodies, they appear luminous in con-

sequence of the combustion of the phospho-

rus. When hot oils saturated with phospho-

rus are allowed to cool, the phosphorus chrys-

tallizes in octahedrons, as Pelletier ascer-

tained.

Charcoal has no sensible action on fixed

oils; but when they are filtred through

charcoal-powder, they are rendered purer,

the charcoal retaining their impurities. Nei-

ther hydrogen nor azotic gas has any action

on fixed oils.

Fixed oils have scarcely any action upon
metals ; but they combine with several me-
tallic oxides, and form compounds known by
the name of plasters. See Piaster.
They combine likewise with alkalies and

earths, and form w ith them compounds called

soaps. The fat oils enter into these combi-

nations much more readily than the drying

oils. See Soap.
Fixed oils absorb nitrous gas in consider-

able quantities, and at the same time become
much thicker and specifically heavier than

before.

Sulphuric acid decomposes fixed oils, at

least when concentrated. It renders them
first thick and of a brown colour; then water

is formed, charcoal precipitated, and an acid

formed. Nitric acid renders them thick and
viscid. When nitrous acid is poured upon
the drying oils, it inflames them without ad-
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dition ; but it does not produce that effect

upon the fat oils, unless it is mixed with a

portion of sulphuric acid.

Plie affinities of fixed oils aje as follows :

Lime, Ammonia,
Barytes, Oxide of mercury,
Fixed alkalies, Other metallic oxides,

Magnesia, Alumina.

The importance of fixed oils is w'ell known.
Some them are employed as seasoners of
food; some are burnt in lamps ; some form
the basis of soap

; not to mention their utility

in painting, and the many other important
purposes which they serve.

Oils, volatile, called also essential oils,

are distinguished by the following properties:

1 . Liquid
;
often almost as liquid as water

;

sometimes viscid.

2. Very combustible.
3. An acrid taste and a strong fragrant

odour.

4. Boiling point not higher than 212°.

5. Soluble in alcohol
;
and imperfectly in

water.

6. Evaporate without leaving any stain on
paper.

By this last test it is easy to discover whe-
ther they have been adulterated with any of
the fixed oils. Let a drop of the volatile oil

fall upon a sheet of writing-paper, and then
apply a gentle heat to it. If it evaporates
without leaving any stain upon the paper,
the oil is pure; but if it leaves a stain, it lias

been contaminated with some fixed oil or
other. ,

Volatile oils are almost all obtained froffi

vegetables, and they exist in every part of

plants
;
the root, the bark, the wood, the

leaves, the flower, and even the fruit : though
they are never found in the substance of the
cotyledons ; whereas the fixed oils, on the con-

trary, are almost always contained in these

bodies.

When the volatile oils are contained in

great abundance in plants, they are some-
times obtained by simple expression. This
is the case w ith the oil of oranges, of lemons,

and of bergamot; but in general they can

only be obtained by distillation. The part

of the plant containing the oil is put into a

still with a quantity of water, which is dis-

tilled off by the application of a moderate
heat. Hie oil comes over along with the

w'ater, and swims upon its surface in the

receiver. By this process are obtained the

oils of peppermint, thyme, lavender, and a

great many others, which are prepared and
employed by the perfumer. Others are pro-

cured by the distillation of resinous bodies.

This is the case in particular with oil of tur-

pentine, which is obtained by distilling a kind

of resinous juice, called turpentine, that

exudes from the juniper.

The greater number of volatile oils are

liquid, and some of them are as transparent

and colourless as water. This is the case with

the oil of turpentine; but for the most part

they are coloured. Some of them are yel-

low, as the oil of lavender; some brown, as

the oil of rhodium
; some blue, as the oil of

camomile ; but the greater number of vola-

tile oils are yellow or reddish-brown.

Their odours are so various as to defy all

description. It is sufficient to say, that all

the fragrance of the vegetable kingdom re-

sides in the volatile oils. Their taste is al-

O o

299

ways acrid, hot, and exceedingly unpleasant.

Their specific gravity is for the most part

less than that of water ; but some volatile

oils, as those of canella and sassafras, are hea-

vier than water. The specific gravity of the

volatile oils varies from 0.8697 to 1.0439.

Water dissolves a small portion ot volatile

oils, and acquires the odour and the taste ot

the oil which it holds in solution.

When heated, they evaporate very readily

and without alteration. They are much
more combustible than fixed oils, owing to

their greater volatility. They bum with .i

fine bright white flame, exhale a great deal

of smoke, deposit much soot, and consume
a greater proportion of the oxygen of the

atmosphere than fixed oiis. The products

of their combustion are water and carbonic

acid gas. From these facts it lias been con-

cluded that they are composed of the same
ingredients as the fixed oils, but that they

contain a greater proportion of hydrogen.

When exposed to the action of coid they

congeal like the fixed oils
;
but the tempe-

rature necessary to produce this effect, varies

according to the oil. Some of them, as oil

of anise and of fennel, become solid at the

temperature of 50 1

;
frozen oil of bergamot

and of canella become liquid at 23 ’

;
oil of

turpentine at 1 4°. Margueron exposed seve-

ral volatile oils to a cold of 17
J

. They con-

gealed or rather chrystallized partially, and

at the same time emitted an elastic fluid.

These chrystals consisted partly of the oils

themselves, partly of other substances. Some
of them had the properties of benzoic acid.

Volatile oils, when exposed to the

action of light inclose vessels, and excluded
from common air, undergo very singular

changes. Their colour becomes deeper,

they acquire a great deal of consistency, and
their specific gravity is considerably increas-

ed. The cause of these changes is but im-

perfectly known. Tingrv, to w hom we are

indebted for these interesting researches,

has proved that light is a necessary agent.

It was supposed formerly that they were oc-

casioned by the absorption of oxygen; and
w hen oxygen is present, it has been ascer-

tained that it is absorbed; but Tingrv has

proved that the same changes go on when
oxygen is excluded. This philosopher as-

cribes them ta the fixation of light. If this

is the real cause, the quantity of light fixed

must be enormous; for as the specific gravity

of the oils is increased considerably while the
bulk continues the same, it is evident that
the absolute w eight must be increased pro-
portionally. - One circumstance, however,
renders this conclusion somewhat doubtful,
at least in its full extent; and that is, that
the quantity of change was always propor-
tional to the quantity of the oil and, the quan-
tity of air contained in the vessel.

When exposed to the open air their co-
lour becomes gradually deeper, and they ac-
quire consistency, while they exhale at the
same time a very strong odour. The air

around, as Priestley first ascertained, is de-
prived of its oxygen, a quantity of water is

formed, and the oils at last, for the most part,
assume the form of resins.

Volatile oiis dissolve sulphur and phos-
phorus, and the solutions have nearly the
same properties as those made by means of
fixed oils.

They have no action on the metals, and
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seem scarcely capable of combining with the
metallic oxides.

They combine only imperfectly, and in

small quantities, with alkalies and earths. The
French chemists have proposed to give these

combinations the name of savonules, which
Dr. Pearson has translated by the term
saponules; but these denominations have not
been adopted by chemists.*

J hey absorb nitrous gas in great abun-
dance, and with great facility, and seemingly
decompose it, acquiring a thick consistence
and a resinous appearance, as if they had
absorbed oxygen.

Sulphuric acid decomposes volatile oils

;

-carbureted hydrogen gas is emitted, and
charcoal is precipitated. Nitric acid inflames
thc-m, and converts them into water, car-
bonic acid, and charcoal. Oxy muriatic acid
converts them into substances analogous to

resins.

Volatile oils are applied to a great number
of uses. Some of them are employed in

medicine
; some of them, as oil of turpentine,

are much used to dissolve resins, which are
afterwards employed as varnishes

; not to

mention their employment in painting and
In per’fumerv.

Besides the oils which exist ready formed
in the vegetable and animal kingdoms, there
are a variety of others which are obtained
when animal or vegetable bodies are distilled

by means of a heat above that of boiling water.
These oils have received the appellation of
empyreumatic, because they are formed by
the action of the lire.

The following is a list of the plants which
yield the fixed oil's occurring usually in com-
inerce :

,J. Linum usitatissimum & ? T . , .r
4 Linseed onperenne - ^

2. Corylus avellana 7
.*3. Juglans regia 3
4. Papaver ;omniferum -

5. Cannabis sativa - -

(>: Sesamum orientale

7. Oiea Europea
8. Amygdalus communis -

9 Guilandina Mohringa -

IQ. Cacurbita pepo& melapepo Cucumber oil

11. Fagus svlvatica - - Beech oil

12. Sinapis nigra & arvensis Oil of mustard
13. Helianthusannuus&per-

ennis - -

14. Brassica napus & campestris Rapeseed oil

15. Ricinus communis - Castor oil

1C. Nicotiana tabacum &rus-7 „ , ,

Jr I Gba.CCO-3CCu Oil

Nut oil

Poppy oil

Hemp oil

Oil of sesamum
Olive oil

Almond oil

Qil of behen

Oil of sunflower

t’.ca

17. Primus domestica

18. Vitis vinifera

1 9. Theobroma cacao
20. Taurus nobills

SI.. Arachis hypogsea

Plum-kernel oil

Grapeseed oil

Butter of cacao
Laurel oil

Ground-nut oil.

The following Table contains a copious list

«f plants which yield volatile oils. The part of
the plant from which it is extracted, and the
fcpglish name of the oil, are added in separate
columns.

Plants. Parts.
1

Oil of Colour.

1. Artemisia absynthium • Leaves Wormood Green
2. Acorus calamus - - - - Root - Sweet flag - Yellow
3. Myrtus pimenta - - - Fruit - Jamaica pepper Yellovr
4. Anethum graveokas - Seeds Dill - Yellow
5. Angelica archangelica - - Root - Angelica
G. Pimpinella anisum - Seeds . Anise • White
7. Illicium ahisatum - - . Seeds • Stellat. anise Brown
8. Artemisia vulgaris - - - Leaves - Mugwort
9. Citrus aurantium - - - Rind of the fruit Bergamot - Yellow

10. Meioleuca ieucodendra - I.eaves - Cajeput - - Green
11. Eugenia caryophyllata . Capsules _ Cloves - - Yellow
12. Carum carui - - - - - Seeds - Caraways - Yellow
13. Amomum cardamomum Seeds - Card, seeds Yellow
14. Carlina acanlis - - - Roots • - _ - White
15. Scandix chaerefolium « - Leaves - Chervil - - Sulph. yellow
16. Matricaria chamomifla • Petals • Chamomile . Blue
17. Laurus cinnamomum - « Bark . Cinnamon Yellow
18. Citrus medica - - - - Rind of the fruit Lemons - Yellow-
19. Cochlearia officinalis - - Leaves . Scurvy grass - Yellow
20. Copaifera officinalis - Extract - Copaiba - White
21. Coriandrum sativum . Seeds • Coriand. seed White
22. Crocus sativus - - - - Pistils .. Saffron - Yellow
23. Piper cubeba - - - - Seeds - Cubeb pepper Yellow
24. Lauras culilaban » - _ Bark - Culilaban . Brown yellow
25. Cuminum cvmium - - - Seeds _ Cummi - - Yellow
26. Inula heienium - - - - Roots - Elecampane _ White
27. Anethum foeniculum Seeds Fennel - White
28. Croton eleutheria - - - Bark - Cascarilla Yellow
29. Maranta gaianga - - - Roots - Gaianga _ Yellow
30. Hyssopus officinalis - Leaves - Hyssop - - Yellow
31. Juniperus communis - - Seeds - Juniper - . Green
32. Lavendula spica - - - Flowers - Lavender Yellow
33. Lauras nobilis - - - - Berries - Laurel - Brownish
34. Prunus laurocerasus - Leaves - Laurocerasus
35. Levisticum logusticum - Roots - Loveage Yellow
36. Myristica moschata - Seeds - Mace - Yellow
37. Origanum majorana - Leaves - Marjoram Yellow
38. Pistacia lentiscus - - - Resin - Mastich - Yellow
39. Matricaria parthenimn . Plant - Motherwort Blue
40. Melissa officinalis - - - Leaves - Balm White
41. Mentha crispa - • - - Leaves - - - White
42. piperitis - - - Leaves - Peppermint - Yellow
43. Achillea millefolium - Flowers - Millefoil - Blue and green
44. Citrus aurantium - - - Leaves - Ncroli - Orange
45. Origanum creticum - Flowers - Spanish hop - Brown
46. Apium. petroselinum - - Roots - Parsley - - Yellow
47. Pinus sylvestris & abies - Wood and resin Turpentine - Colourless
48. Piper nigrum ... - Seeds - Pepper - - Yellow
49. Rosmarinus officinalis- - - Plant - Rosemary - Colourless
50. Mentha pulagium - - - Flowers - Pennyroyal - Yellow
51. Genista canariensis - - - Root - Rhodium - Yellow
52. Rosa centifolia - - - - Petals - Roses - Colourless
53. Ruta graveolcns - - - I.eaves - Rue .. Yellow
54. Juniperus sabina - - - Leaves - Savine - - Y ellow
55. Salvia officinalis - - - Leaves - Sage _ Green

.

56. Santalum album - - - Wood - Santalum . Yellow
57. Laurus sassafras - - - - Root - Sassafras Yel law
58. Satureia hortensis - - - Leaves Satureia Yellow
59. Thymus serpillum - - - Leaves & flowers Thyme - Yellow
60. Valeriana officinalis - R.oot - Valerian Green
61. ICaimpferia rotunda - Root - Zedoary - Greenish blue
62. Amomum Zinziber - Root Ginger - Yellow
63. Andropogon schaenanthum - - Sira - Brown.

Several of the gum-resins, as myrrh and galbanum, yield an essential oil
5
and likewise the

balsams, as benzoin, &c.

Oil-mill- See Ole a.

O LAX, a genus of the triandria monogy-
nia class and order. The calyx is entire,

trifid ; corolla funnel-form, trifid; nect. four;

berry three-celled, many-seeded. There is

one species, a tree of Ceylon.
OLDENLANDIA, a genus of the tetran-

dria monogynia class and order. Its charac-
ters are these : the empalement of the flower
is permanent, sitting upon the germc-n

; the

flower has four oval petals, which spread
open, and four stamina, terminated by small

a

summits ; it lias a roundish germen, situated
under the flower, crowned by an indented
stigma : the germen afterwards turns to a
globular capsule, with two cells filled with
small seeds. There are sixteen species,
herbs of the Cape, &c.
OLD-WIFE, or Wrasse. See Labrus.
OLEA, the olive-tree, a genus of the mo-

nogynia order, in the diandria class of plants

;

and in the natural method ranking under
the 44th order, sapierise. The corolla is qua-
drifid, with the segments nearly ovate. The



O L E OLE
fruit is a monospermous plum. There are

seven species
;
the most remarkable are

:

1. The Europea, or common olive-tree,

rises with upright solid stems, branching

numerously on every side, 20 or 30 feet high;

spear-shaped, stiff, opposite leaves, two or

ihree inches long, and half an inch or more
broad ; and at the axillas small clusters of

white flowers, succeeded by oval fruit. This

species is the principal sort cultivated for its

fruit; the varieties of which are numerous,

varying in size, colour, and quality. It is a

native of the southern parts of Europe, and

is cultivated in great quantities in the south

of Francd, Italy, and Portugal, for the fruit

to make the olive-oil.

2. The capensis, or Cape box-leaved olive.

3.

Olea odoratissima, the flower of which js

by some said to give the fine flavour to the

green tea; but Tlninberg attributes the fla-

vour to the cenrellie seserque.

Olive-trees are easily propagated by shoots,

which, when care has been taken to ingraft

them properly, bear fruit in the space of

eight or ten years. Those kinds of olive-

trees which produce the purest oil, and bear

the greatest quantity of fruit, are ingrafted

on the stocks of inferior kinds. Different

names are assigned by the French to the

different varieties of the olive-tree; and of

these they reckon 19, whilst in Florence are

cultivated no fewer than 32. Olive-shoots

are ingrafted when in flower; if the opera-

tion has been delayed, and the tree bears

fruit, it is thought sufficient to take off a ring

of bark, two lingers’ breadth in extent, above

the highest graft'. In that case the branches

do not decay the first year ; they afford nou-

rishment to’the fruit, and are not lopped oil

till the following spring. Olive-trees are

commonly planted in the form of a quincunx,

and in rows at a considerable distance from

one another. Between the rows it is usual

to plant' vines, or to sow some kind of grain.

It is observed, that olives, like many other

fruit-trees, bear well only once in two years.

The whole art of dressing these trees consists

in removing the superfluous wood; for it is

remarked, that trees loaded with too much
wood produce neither so much fruit nor of

so good a quality. Their propagation in

England is commonly by layers.

Olives have an acrid, bitter, and extremely

disagreeable taste; pickled (as we receive

them from abroad) they prove less disagree-

able. The Lucca olives, which are smaller

than the others, have the weakest taste ; the

Spanish, or larger, the strongest; the Pro-

vence, which are of a middling size, are gene-

rally the most esteemed.

When olives are intended for preservation,

they are gathered before they are ripe. The
art of preparing them consists in removing

their bitterness, in preserving them green,

and in impregnating them with a brine of

aromatised sea-salt, which gives them an

agreeable taste. For this purpose, different

methods are employed : formerly they used

a mixture of a pound of quicklime, with six

pounds of newly sifted woodjashes; but of

late, instead of the ashes, they employ nothing

but a ley. This, it is alleged, softens the

olives, makes them more agreeable to the

taste, and less hurtful to the -constitution. In

some parts of Provence, after the olives have

lain some time in the brine, they remove

them, take out the kernel, and put a caper

in its place. These olives they preserve in

excellent oil; and when thus prepared, they

strongly stimulate the appetite in winter.

Olives perfectly ripe are soft, and of a dark

red colour. They are then eaten without

any preparation, excepting only a seasoning

of pepper, salt, and oil ; for they are ex-

tremely tart, bitter, and corrosive.

The oil is undoubtedly that part of the

produce of olive-trees which is ot greatest

value. The quality of it depends on the

nature of the soil where the trees grow, on

the kind of olive from which it is expressed,

on the care which is taken in the gathering

and pressing of the fruit, and likewise on the

separation of the part to be extracted. Un-

ripe olives give an intolerable bitterness to

the oil
;
when they are over-ripe, the oil has

an unguinous taste; it is therefore ot impor-

tance to choose the true point of maturity.

When the situation is favourable, those spe-

cies of olives are cultivated which yield line

oils ;
otherwise they cultivate such species

of trees as bear a great quantity of fruit, and

they extract oil from it, for the use of soap-

eries, and for lamps.

They gather the olives about the months

of November or December. It is best to

put them as soon as possible into baskets, or

into bags made of wool or hair, and to press

them immediately, in order to extract a fine

oil. Those who make oil only for soaperies,

let them remain in heaps for some time in

their storehouses; when afterwards pressed,

they yield a much greater quantity for oil.

In order to obtain the oil, the olives are first

bruised in a round trough, under a mill-

stone, rolling perpendicularly over them ;

and when sufficiently mashed, put into the

maye, or trough, in, of an olive-press (Plate

Miscel. fig. 177), where aa are the upright

beams, or cheeks ; b the female, and c the

male screw ; e, the bar for turning the screw

;

/, the board on which the screw presses; g,

a cubical piece of wood, called a block ; h,

the peel, a circular board to be put under

the block. Bv turning the screw, all the

liquor is pressed out of the mashed olives, and

is called virgin-oil; after which, hot water

being poured upon the remainder in the

press, a coarser oil is obtained. Olive-oil

keeps only about a year, after which it de-

generates.

Oil of olives is an ingredient in t he compo-

sition of a great many balsams, ointments,

plasters, mollifying and relaxing liniments.

It is of an emollient and solvent nature; mi-

tigates gripes of the colic, and the pains ac-

companying dysentery; and is supposed a

good remedy when any person has chanced

to swallow corrosive poisons. • It is an effec-

tual cure for the bite of a viper; and, as M.
Bourgeois tel Is us, tor the sting of wasps,

bees, and other insects. A bandage soaked

in the oil is immediately applied to the sting,

and a cure is obtained without any inflam-

mation or swelling. Olive-oil is of no use in

painting, because it never dries completely.

The best soap is made of it, mixed with

Alicant salt-wort and quicklime.

OLERON, sea laws of, certain laws re-

lating to maritime affairs, made in the time

of Richard I. when he was at the island

of Oleron.

These laws, being accounted the most

O o2
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excellent sea-laws in the world, are recorded

in the black book of the admiralty.

OLIBANUM, a dry resinous substance

obtained from the junipems lydia, and

chiefly collected in Arabia. It is tire frank-*

incense of the antients. It is in transparent

brittle masses about the. size of a chesnut.

Its colour is yellow. It has little taste, and

when burnt diffuses an agreeable odour. Al-

cohol dissolves it ; and with water it forms a

milky liquid. When distilled, it yields a

small quantity of volatile oil. Specific gra-

vity, 1.73.

OLIVE. See Olea.
OLYMPIC Games, were solemn games,

famous among the antient Greeks, so called

from Olympian Jupiter, to whom they were

dedicated.

OLYRA, a genus of the triandria order,,

in the monoecia class of plants, and in the

natural method ranking under the 4th order,

gramina. The male calyx is a biilorous and

aristated glume ;
the corolla a beardless,

glume
;
the female calyx is an unitlorous,

patulous, and ovate glume; the style is

bifid, and the seed cartilaginous. There are

two species, herbs of Jamaica.

OMBRE, a game at cards, played by 2, 3,

or 5 persons
;

in all other respects resembling,

quadrille.

OMENTUM. See Anatomy.
OMNIUM, a term in use among stock-

jobbers to express all the articles included in

the contract between government and the

original subscribers to a loan, which of late

years has generally consisted oi different pro-

portions of 3 and 4 per cent, stock, with a

certain quantity of terminable annuities.

Those who dispose of their share soon after

the agreement is concluded, generally get a

premium of 2 or 3 per cent, tor it, which

fluctuates with the current prices of the public

funds; and in a few instances the omnium
has been at a considerable discount. Some
of the subscribers pay their whole subscrip-

tion at the time fixed for the first or second

payment, and their shares become immedi-

ately transferable stock : others dispose of

the several articles which make up the terms

of the loan, separately ;
and in this slate the

3 or 4 per cent, consols, &c. are distinguish-

ed by the name of scrip, till the whole sum
has been paid in upon them.

OMP1IALEA, a genus of the triandria or-

der, in the monoecia class of plants, and in

the natural method ranking with those of

which the order is doubtful. The male calyx

is tetraphyllous; there is no corolla; the re-

ceptacle, "into which the antherae are sunk, is

ovate. The female calyx and corolla are as

in the male ;
the stigma trifid ; the capsule

carnous and trilocular, with one seed. There
are four species, shrubs of Jamaica.

ONCIIIDIUM, a genus of insects of the

order vermes mollusca : the generic character

is; body oblong, creeping, flat beneath*

mouth placed before; feelers two, situated

above the mouth ;
arms two, at the sides of

the head ; vent behind, and placed beneath.

The onchidium typhae, the only species,

inhabits Bengal, on the leaves of the typha

elephantina, about an inch long, and three-

quarters of an inch broad, but linear and

longer when creeping. In appearance it very

much resembles a Umax, but differs princi-

pally in wanting the shield and lateral pore,

and in being furnished with a vent behind.
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Body above convex, beneath flat and smooth;
head small, and placed beneath, which, when
the animal is in motion, is perpetually chan-
ging its form and size, and drawn in when at
rest ; mouth placed lengthways, and conti-
nually varying its shape from circular to
linear

; feelers retractile, resembling those of
a slug, and apparently tipt with eyes; arms
dilatable, solid, compressed, and somewhat
palmate when fully expanded.
ONION. See Allium.
ONISCUS, a genus of insects of the order

aptera: the generic character is ; legs four-
teen

; antennae setaceous ; body oval. Of this
genus, which consists of more than 40 species,
the best known is the oniscus asellus, popu-
larly known by the name of the woodlouse.
It is a very common insect in gardens, fields,

&c. and is observed in great quantities under
the barks of decayed trees, beneath stones in

damp situations, '&c. Its general length is

about halt an inch, or rather more, and its

colour livid brown, the larger specimens
often exhibiting a double series of pale spots
down the back: like the rest of the genus, it

preys on the minuter insects.

2. Oniscus armadillo, or the medical wood-
louse, is of somewhat larger size than the pre-
ceding, much darker colour, and of a polish-
ed surface : it is equally common with the
preceding species, and is found in similar
situations; when suddenly disturbed or han-
dled, it rolls itselt up into a completely glo-
bular form, in the manner of the curious
quadrupeds called armadillos, frequently re-
maining in this state for a very considerable
length of time, or so long as it is any ways
disturbed. Swammerdam relates a ludicrous
mistake of a servant-maid, who, finding in
the garden a great many in this globular state,

imagined she had discovered some handsome
materials for a necklace, and betook herself
to stringing. them with great care; but on
suddenly perceiving them unfold, was seized
with a panic, and ran shrieking into the
house.

'1 hough considered as of but slight im-
portance in the present practice of physic,
these animals once maintained a very respect-
able station in the materia medica, under the
title of millepedes.

3. Oniscus aquations is a native of the
clearer kind of stagnant waters, and is of the
general size and colour of the oniscus asellus,

but of a more lengthened form, and with
longer limbs in proportion

;
the two last legs

being bifid. This species is viviparous, and
of a considerably prolific nature.

Among the marine insects of this genus the
largest is the oniscus entomon, measuring two
inches in length : its general form and colour
resemble that of the oniscus asellus, but the
lour lower pair of legs are longer in propor-
tion, the three first pair being very small and
short ;

the tail is long and pointed. It is a
native of the European seas, and is found
about rocks, &c. It is of a strong fabric, the
divisions of the upper part being of an almost
calcareous nature. This animal is capable of
living several days in fresh water.

ONOCLEA, a genus of the class and order
cryptogamia filices. The capsules are under
the recurved and contracted pinnules of the
frond, resembling pericarps. There are two
species.

ONONIS, or An on is, rest-harroxv
, in

botany. SeeANONis.
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ONOPOPvDUM, a genus of the class and

order syngenesia polygamia aequalis. The
essential character is, calyx scales mucronate;
recept. honey-combed. There are seven spe-

cies, one of them well-known under the name
of cotton-thistle or pig-leaves.

ONOSMA, a genus of the monogynia or-

der, in the pentandria class of plants, and in

the natural method ranking under the 4lst
order, asperifoliai. The corolla is cam pan u-

lated, with the throat pervious : there are

four seeds. There are three species, rock
plants of the South of Europe.

ONYX, in natural history, one of the se-

mipel lucid gems, with variously-coloured
zones, but none red; being composed of
crystal, debased by a small admixture of
earth, and made up either of a number of flat

plates, or of a series of coats surrounding a
central nucleus, and separated from each
other by veins of a different colour, resem-
bling zones or belts. We have four spe-

cies of this gem: 1. A blueish-white one,
with broad white zones. 2. A very pure
onyx, with snow-white veins. 3. The jasp-

onvx, or homy onyx, with green zones. 4.

The brown onyx, with blueish-white zones.

'I’he antients attributed wonderful properties

to the onyx, and imagined that it worn on
the finger it acted as a cardiac ; they have
also recommended it as an astringent, but at

present no regard is paid to it. The word in

the Greek language signifies nail; the poets
feigning this stone to have been formed by
the Parcae from a piece of Venus’s nails, cut
off by Cupid with one of his arrows. See
Chalcedony.
OOLITE. See Pisolite.

OPACITY, in philosophy, a quality of
bodies which renders them impervious to the
rays of light.

Plie cause of opacity in bodies does not
consist, as was formerly supposed, in the want
of rectilinear pores, pervious every way

; but
either in the unequal density of the parts, in

the magnitude of the pores, or in their being
filled with a matter, by means of which the
rays of light in their passage are arrested by
innumerable refractions and reflections,

become extinct, and are absorbed.
OPAL, in mineralogy: this stone is found

m many parts of Europe, especially in Hun-
gary, in the Crapacks near the village of
Czennizka. When first dug out of the earth
it is soft, but it hardens and diminishes in bulk
by exposure to the air. The substance in

which it is found is a ferruginous sand-stone.
The opal is always amorphous. Its frac-

ture is conchoidal. Commonly somewhat
transparent. Specific gravity from 1.9.18 to

2.540. The lowness of its specific gravity,
in some cases, is to be ascribed to accidental
cavities which the stone contains. These are

sometimes tilled with drops of water. Some
specimens of opal have the property of emit-
ting various-coloured rays, with a particular

effulgency, when placed between the eye and
the light. The opals which possess this pro-
perty are distinguished by lapidaries by the
epithet Oriental

;
and often by mineralogists

by the epithet nobilis. This property ren-

dered the stone much esteemed by the an-
tients. Opals acquire it by exposure to the
sun. Werner has divided this species into

five subspecies:

1. Noble opal. Lustre internal, glassy.

Colour, usually light bluish-white. When its

position is varied, it reflects the light of va-
rious bright colours. Brittle. Specific gra-
vity 2.1 14. Does not melt before the blow-
pipe. When heated it becomes opaque, and
sometimes is decomposed by the action of
the atmosphere. Hence it seems to follow
that water enters essentially into its composi-
tion. A specimen of this variety, analysed
by Klaproth, contained

90 silica,

10 water

100 .

2. Common opal. Fracture imperfectly
conchoidal. Lustre external and internal,
glassy or greasy. Its colours are very va-
rious; milk-white, yellows, reds, greens of
different kinds. Infusible by the blowpipe.

Specimens of this variety sometimes occur
with rifts : these readily imbibe water, and
therefore adhere to the tongue. Some opals
gradually become opaque, but recover their
transparency when soaked in water by im-
bibing that fluid. They are then called hy-
drophanes, or oculi mundi. The constituent*
ot the common opal, as ascertained by Klap-
roth, are

Opal of Kosemutz.
98.75
0.1

0.1

0.0

98.95

Opal ofTelkobanya.
93.5 silica

1.0 oxide of iron
0.0 alumina
5.0 water.

99.5

3. Semi-opal. Colours, various shades of
white, grey, yellow, red, brown, often mixed'
together. Lustre glassy, sometimes greasy.
Fracture imperfectly conchoidal Brittle.
Sometimes adheres to the tongue. Specific
gravity 2.540. Infusible before the blow-
pipe. Its constituents, as ascertained by Klap-
roth, are.

pal ofTelkobanya Of Menal-montant,
43.5 - 85.5 silica

47.0 - 0.5 oxide of iron.
7.5 - 1 1.0 water— 1.0 alumina

98.0 0.5 lime.

98.5

4. Hotz-opal or wood-opal. Colours, va-
rious shades of white, grey, brown, yellow,
red. Found in large pieces, which have the
form of wood. Lustre glassy, sometimes
greasy. Fracture in one direction conchoidal,
in another exhibiting the texture of wood.
Usually opaque. Brittle. Considered as
fragments of wood impregnated with semi-
opal.

5. Under the opal maybe placed also the
mineral known by the name of cat’s-eye. It
comes from Ceylon, and is seldom seen by
European mineralogists till it has been po-
lished by the lapidaiy. Mr. Klaproth has
described a specimen which he received in
its natural state from Mr. Greville of Lon-
don. Its figure was nearly square, with sharp
edges, a rough surface, and a good deal of
brilliancy. Its texture is imperfectly foliated.
Lustre greasy. Specific gravity 2.625 to
2.66. Colour grey, with a tinge of green,
yellow, or white

; or brown, with a tinge of
yellow or red. In certain positions it re-
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fleets a splendid white, as- does the eye of a

eat : hence the name of this stone.

Two specimens analysed by Klaproth, the

first from Ceylon, the other from Malabar,
were compo ed of

95.00 94.50 silica

1.75 2.00 alumina
1'. 50 1.50 time

0.25 0.25 oxide of iron,

98.5 98.25

OPATRUM, a genus of insects of the co-

Jeoptera order
;
the generic character is: an-

tenna' moniliform, thicker towards the top;

head projecting from a cavity in the thorax
;

thorax a little flattened, margined; shells im-
fnarginate, longer than the abdomen, There
are about 28 species of this genus.

OPERATION. See Surgery.

OPERATIONS in chemistry. See Che-
mistry.
OPERCULARIA, a genus of the class

and order tetrandria monogynia : the flower

is compound
; calyx common, one-leafed.

There are three species, insignificant herbs of

New Holland, &c.
OPHICEPHALUS, a genus of fishes of

the order thoracici
;
the generic character is:

head coated with dissimilar scales
;

body
elongated.

1. Ophicephalus punctatus: length about

ten inches ;
dorsal fin commencing at no

great distance from the head, and continued

nearly to the tail
;

it is of moderate breadth,

and of a dusky colour spotted with black
;

anahfin of similar shape and colour. Native

of India, inhabiting rivers and lakes, and
considered as a delicate and wholesome food,

2. Ophicephalus striatus : length about 12

inches
;
shape rather longer than that of the

preceding species. Native of India, inhabit-

ing lakes, where it often grows to a much
larger size than first mentioned. It is in

equal esteein as a food with the former spe-

cies, and even recommended as a proper

diet for convalescents. Native name wrahl.

There is one other species.

OPHIDIUM, a genus of fishes of the order

apodes
;
the generic character is : head some-

what naked
;
teeth in the jaws, palate, and

throat ; branchiostegous membrane seven-

rayed, patulous ;
body ensiform.

1. Ophidium barbatum : the head of this

fish is small; the upper jaw rather longer than

the lower, and both beset with a great many
small teeth

; the lips are strong and fleshy
;

in the throat are several small teeth; between

the eyes and mouth are four small pores. It

is commonly found of the length of eight or

nine inches, and sometimes twelve or four-

teen; and is met with in all parts of the Me-
diterranean sea, and in great plenty in the

Adriatic. It is often taken by nets in Pro-

vence and Languedoc with other kinds of

fish, and is most common during the summer
season. It is not considered as an elegant

fish for the table, the flesh being rather

coarse. It feeds on small fishes, crabs, &c.

&c.
The ophidium aculeatum, or prickly ophi-

dium, inhabits the fresh rivers in India, feeds

on worms and a fat kind of earth, is esculent

and long. See Plate Nat. Hist. fig. 300.

There are four species.

OPPIIOGLOSSUM, adder's tongue, a

genus of the natural order of Alices, in the

OPH
cryptogam ia class of plants. The spike is

articulated, flat, and turned to the twro sides,

with the articuli or joints opening across.

There are nine species, of which the only re-

markable one is the vulgatum, or common
adder’s-tongue, which is a native ot several

places of Britain, growing in meadows and

moist pastures. The country-people make
an ointment of the fresh leaves, and use it as

a vulnerary to green wounds.

OPHIORIIIZA, a genus of the vnonogv-

nia order, in the pentandria class of plants,

and in the natural method ranking under the

47th order, stellatas. The corolla is funnel-

shaped; the capsule twin, bilocular, and

polyspermous. There are three species, the

most remarkable of which is the Asiaticum, or

true lignum colubrinum. The root of this is

known in the East. Indies to be a specific

against the poison of that most dreadful ani-

mal called the hooded serpent.

The true root is called mungus, for the

following reason: There is a kind of weasel

in the East Indies, called mungutia by the

natives, mungoby the Portuguese, and mun-
cas by the Dutch. This animal pursues the

hooded serpent, as the cat does the mouse
with us. As soon as the serpent appears, the

weasel attacks him; and if she chances to be

bitten by him, she immediately runs to find

a certain vegetable, upon eating which she

returns, and renews the fight. That cele-

brated traveller Kaempfer, who kept one of

these weasels tame, that ate with him, lived

with him, and was his companion wherever

he went, says he saw one of these battles

between her and the serpent, but could not

certainly find out what root the weasel look-

ed out for. But whether the weasel first dis-

covered this antidote or not, it is an infallible

remedy against the bite of the hooded ser-

pent. And this he undertakes to ascertain.

OPHIONYLUM, a genus of the moncecia

order, in the polygamia class of plants, and

in the natural method ranking with those of

which the order is doubtful. The herma-

phrodite calyx is quinquefid ;
the corolla

quinquefid and funnel-shaped, with a cylin-

drical nectarium within its mouth. There are

two species, shrubs of the East Indies.

OPH IRA, a genus of the monogynia or-

der, in the octandria class of plants. The
involucrum is bivalvular and triflorous ; the

corolla is tetrapetalous above; the berry uni-

locular. There is one species, a shrub of

Africa.

OPHITES, in church history, Christian

heretics, so called both from the veneration

they had for the serpent that tempted Eve,

and the worship they paid to a real serpent.

They pretended that the serpent was Jesus

Christ, and that he taught men the know-

ledge of good and evil. They distinguished

between Jesus and Christ: Jesus they said

was born of the Virgin, but Christ came down
from heaven to be united with him ; Jesus

was crucified, but Christ had left him to re-

turn to heaven.

OPHRYS, tzvijblade, a genus of the dian-

dria order, in the gynandria class of plants,

and in the natural method ranking under the

7th order, orchidere. The nectarium is a

little carinated below. There are 34 species ;

but the most remarkable are the following

:

I. The ovata, oval-leaved ophrys, or com-
mon twyblade, has a bulbous fibrated root,.
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crowned by two oval, broad, obtuse, ve.ned,

opposite leaves; an erect, succulent, green

stalk, six or eight inches high, naked above,

and terminated by a loose spike of greenish

flowers, having the lip of the nectarium bifid.

The flowers of this species resemble the figure

of gnats. 2. The spiralis, spiral orchis, or

triple ladies’-tresses, with a cluster of oval,

pointed, ribbed leaves ; erect simple stalks,

half a foot high, terminated by long spikes of

white odoriferous flowers, hanging to one

side, having the lip of the nectarium entire,

and crenated. 3. The nidus-avis, or bird’s-

nest
; with loose spikes of pale-brown flowers,

having the lip of the nectarium bifid. 4. T he

anthropophora. man-shaped ophrys, or man-

orchis ; with spikes of greenish flowers, re-

presenting the figure of a naked man : the

lip of the nectarium linear, tripartite, with the

middle segment longest and bifid. There is

a variety with brownish flowers tinged with

green. 5. The insectifera, or insect-orchis,

has spikes of insect-shaped greenish flowers,

having the lip of the nectarium almost fiye-

lobed. • This wonderful species exhibits

flowers in different varieties, that represent

singular figures of flies, bees, and other in-

sects, and are of different colours in the vari-

eties. 6. The monorchis, or musky ophrys,

with a loose spike of yellowish musky-scent-

ed flowers.

OPHTHALMIA. See Medicine.

OPIUM. See Narcotic principle,
Papaver, and Materia Medica.

OPOBALSAMUM, or balm of Gilead, a
resin obtained from the amvris Gileadensis, a
tree which grows in Arabia, especially near

Mecca. It is so much valued by the Turks,
that it is rarely imported into Europe. Little

is therefore known of its composition. It is

said to be at first turbid and white, and of a

strong aromatic smell, and of a bitter, acrid,

astringent taste
;
but by keeping, it becomes

limpid and thin, and its colours change first

to green, then to yellow, and at last it as-

sumes the colour of honey.

OPOPONAX, a resin obtained from the

pastinaca opoponax, a plant which is a native

of the countries round the Levant. The gum-
resin is obtained by wounding the roots of the

plant. The milky juice, when dried in the

sun, constitutes the opoponax. It is in lumps
of a reddish-yellow colour, and white within :

taste bitter and acrid. With water it forms a
milky solution. Its specific gravity is 1.62.

OPOSSUM. See Didelphis.

OPPOSITE SECTIONS, are two hyper-
polas made by cutting two opposite cones by
the same plane. See Conic Sections.
OPPOSITION, in astronomy, is that as-

pect or situation of two stars or planets,

wherein they are diametrically opposite to

each other, or 180° asunder.

Opposition, in geometry, the relation of
two things, between which a line may be
drawn perpendicular to both.

OPTATIVE MOOD, in grammar, that

which serves to express an ardent desire or
wish for something. In the English language

we have neither optative nor subjunctive

mood.
OPTICS,' the science which explains the

properties of light.

Optical definitions and principles.

1- Light is a matter, the particles of which..
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are extremely small, and by striking on
;

our visual organs, give us the sensation of
seeing.^

2. The particles of light are emitted from
what are called luminous bodies, such as the
sun, a lire, a torch, or candle, &c. &c. It is

reflected or sent back by what are termed
opake bodies, or those which have no power
of affording light in themselves.

3. Light, whether emitted or reflected, al-

ways moves in straight or direct lines, as may
easily be proved by looking into a bent tube,
which evidently obstructs the progress of the
light in direct lii.es,

4. By a ray of light, is usually meant the
least particle of light that can be either inter-

cepted or separated from the rest. A beam
of light is generally used to express some-
thing of an aggregate or mass of light greater
than a single ray.

5. Parallel rays are such as proceed equally
distant from each oilier through their whole
course. The distance of the sun from (he
earth is so immense, that rays proceeding
from the body of that luminary are generally
regarded as parallel.

o. Converging rays are such as, proceed-
ing from any body, approach nearer and
nearer to each other, and tend to unite in a
point. The form of rays thus tending to an
union in a single point has been compared to
that of a candle-extinguisher; it is in facta
perfect cone.

7. Diverging rays are those which, pro-
ceeding from a point, continue to recede
from each other, and exhibit the form of an
inverted cone.

8. A small object, or a small single point
of an object, from which rays of light diverge,
or indeed proceed in any direction, is some-
times called the radiant, or radiant point

9. Any parcel of rays, diverging from a
point, considered as separate from the rest, is

called a pencil of rays.

10. The focus of rays is that point to

which converging rays tend, and in which
they unite and intersect, or cross each other.

It may be considered as the apex or point of the
cone; and it is called the focus (or fire-place),

because it is the point at which burning-
glasses burn most intensely.

1 1. The virtual or imaginary focus js that

supposed point behind a mirror or looking-
glass, where the rays would have naturally

united, had they not been intercepted by the
mirror.

12. Plane mirrors or speculutns are those
reflecting bodies,the surfaces of which are per-

fectly plain op even, such as our common
looking-glasses. Convex and concave mir-

rors are those the surfaces of which are

.curved,

13. An incident ray is that which comes
from any body to the reflecting surface; the

reflecting ray is that which is sent back or

reflected.

14. The angle of incidence is the angle

which is formed by the Hue which the inci-

dent ray describes in its progress, and a line

drawn perpendicularly to the reflecting sur-

face: and the angle of reflection is the angle

formed by the same perpendicular and the

reflected ray; thus, (Plate I. Optics, fig. 1)

if bu is a reflecting surface, and d c an inci-

dent ray, then d c P is the angle of incidence,

grid cc'P the angle of reflection.

1

5.

By a medium opticians mean any thing
which is transparent, such as void space, air,

water, or glass, through which consequently
the rays of light can pass in straight lines.

Id. The refraction of the rays of light is

their being bent, or attracted out of their

course, in passing obliquely from one medium
to another of a different density, and which
causes objects to appear broken or distorted

when part of them is seen in a different me-
dium. It is from this property of light that a

stick or an oar which is partly immersed in

water, appears broken.

17. A lens is a transparent body of a dif-

ferent density from the surrounding medium,
commonly of glass, and used by opticians to
collect or Asperse the rays of light. They are
in general either convex, that is, thicker in

the middle than at the edges, which collect,

and by the force -of refraction converge the
rays, and consequently magnify; or concave,
that is, thinner in the middle than at the edges,
which by the refraction disperse the rays of
light, and diminish the objects that are seen
through them.

18. Vision is performed by a contrivance
of this kind. The crystalline humour, which
is seated in the fore-part of the human eye,

immediately behind the pupil, is a perfect

convex lens. As therefore every object is

rendered visible by beams or pencils of light,

which proceed or diverge from every radiant

point of the object, the crystalline lens col-

lects all these divergent rays, and causes
them to converge on the back part of the
eye, where the retina or optic nerve is spread
out ; and the points where each pencil of
rays is made to converge on the retina, are
exactly correspondent to the points of the
object from which they proceed. As, how-
ever, from the great degree of convergence
which this contrivance will produce, the pen-
cils of light proceeding from the extreme
points ot the object will be made to cross

each other before they reach the retina, the
image on the retina is always inverted. (See
Plate II. fig. 23.)

19. The magnitude of the image painted
on the retina will also, it is evident, depend
on the greatness or obtuseness of the angle
under which the pencil of rays proceeding
from the extreme points of the object enters
the eye. For it is plain, that the more open
or obtuse the angle is, the greater is the ten-
dency of these rays to meet in a point and
cross each other

;
and the sooner they cross

each other after passing the crystalline lens,

the larger will be the inverted image painted
on the retina. (See Plate If. fig. 24.) The
visual angle, therefore, is that which is made
by two right lines drawn from the extreme
points ot any object to the eye; and on the
measure of that angle, the apparent magni-
tude of every visible object will depend.

20. The prism used by opticians is a tri-

angular piece of fine glass, which has the
power of separating the rays of light.

History of discoveries. The mostantient
hypothesis which leads to the true theory of

light and colours, is that of the Platonics, viz.

that light, from whatever it proceeds, is pro-
pagated in right lines

; and that when it is

reflected from the surfaces of polished bo-

dies, the angle of reflection is equal to the

angle of incidence. To this may be added
the opinion of Aristotle, who supposed that

rainbows, haloes, and mock, suns, were occa-

sioned by the reflection of the sun’s beams in

different circumstances. We have reason to

believe, that the use of convex glasses, both

as magnifiers and as burning-glasses, was not

unknown to the antients, though the theory

was not understood. The magnifyingpower
of glasses, and some other optical pheno-
mena, were also largely treated of by Allia-

zen, an Arabic philosopher of the twelfth

century. These observations were followed

by those of Roger Bacon, who demonstrated
by actual experiment, that a small segment
of a glass globe would greatly assist the sight

of old persons ;
and from the hints afforded

by these two philosophers, it is not unrea-

sonable to conclude, that the invention of

spectacles proceeded. Concerning the ac-

tual author of this useful invention, we have
no certain information ; we only find, that it

was generally known about tire beginning of

the fourteenth century.

In the year 1375, Maurolycus, a teacher

of mathematics at Messina, published a trea-

tise on optics, in which lie demonstrates, that

the crystalline humour of the eye is a lens,

which collects the rays of light proceeding
from external objects, and throws them on
the retina, or optic nerve. From this prin-

ciple he was led to discover the reason of
what arc called short and imperfect sights.

In the one case, the rays converge too soon ;

in the other, they do not converge soon
enough. Plence short-sighted persons are

relieved by a concave glass, which causes

the rays to diverge in some degree before

they enter the eye, and renders it more diffi-

cult for them to converge so fast as they
would have done after entering the crystal-

line humour. Hence too he proves that a

convex lens is of use to persons who have
weak but long sight, by causing the rays to

converge sooner, and in a greater quantity,

than would otherwise happen. lie was the

first also that solved a problem which had
caused much perplexity in the antient

schools, respecting the sun’s image appear-
ing round, though the rays that form it are

transmitted into a dark room through an an-

gular aperture. He considered, that as the
rays of light are constantly proceeding, in

every direction, from every part of the sun’s

disk, “ they must be crossing, each other
from the extreme part of it in every point of

the aperture
;
so that every such point will

be the apex of two cones, of which the base
of the one is the sun’s disk, and that of the

other his image on the opposite wall.” The
whole image, therefore, consists of a number
of images, all of which are circular

;
the

image of the sun formed of those images
must be circular also ; and it will approach
the nearer a perfect circle, the smaller the
aperture, and the more distant the image.

Nearly about the same time Johannes Bap-
tistaTorta, of Naples, invented the camera
obscura ; and his experiments upon’ that in-

strument convinced him that light is a sub-

stance, by the intromission of which into the

eye, vision is performed ; for it is proper to
mention, that before his time the opinion was
almost general, that vision depended upon
what was termed visual rays, proceeding
from the eye. In this the system of Porta
corresponds nearly with that of Maurolycus

:

but it ought to be remarked, that the disco-

veries of each of these two philosophers were



unknown to the other. He shews, more-
over, that a defect of light is remedied by the !

dilatation of the pupil, which contracts mvo-
luntarily when exposed to a strong light, and
opens when the light is faint and languid.

One Fletcher, of Breslau, in 1571, endea-

voured to account for the phenomena of the

rainbow, by a double reflection and one re-

fraction
; but Antonio de Bominis, whose

treatise was published in loll, was the first

who came near to the true theory. lie de-

scribes the progress of the ray of light through
each drop of the falling rain ; he shews that

it enters the upper part of the drop, where
it suffers one refraction; that it is reflected

once, and then refracted again, so as to come
directly to the eye of the spectator: why this

refraction should produce the different co-

lours, was reserved for sir Isaac Newton to

explain.

The latter part of the sixteenth century

was illustrious for the invention of telescopes.

It is generally allowed to have been casual.

That effect of refraction, which causes the

rays of light, in passing through a dense me-
dium thicker in the middle, to converge to a

point, and also that which takes place when
they pass through one thicker at the extremi-

ties, had been long observed ;
and the assist-

ance which convex and concave glasses af-

forded to the sight, had brought them into

common use ; 'The inventor of the telescope

is not certainly known. The most probable

account is, that one Zacharias Jansen, a spec-

tacle-maker ef Middleburgh, trying the ef-

fect of a concave and convex glass united,

found that, placed at a certain distance from

each other, they had the property of bring-

ing distant objects apparently nearer to the

eye. An account which is very commonly
received, is, that some of his children playing

in his shop with spectacle-glasses, perceived

that when they held two of these glasses be-

tween their fingers, at a certain distance from
each other, the dial of the clock appeared

greatly magnified, but in an inverted posi-

tion. From this their father adopted the idea

of adjusting two of these glasses on a board,

so as to move them at pleasure. Telescopes

were greatly improved by Galileo, who con-

structed one which magnified 33 times, and
with this he made all his wonderful astrono-

mical discoveries.

The rationale of telescopes was,. however,

not explained till Kepler, who described the

nature and the degree of refraction, when
light passed through denser or rarer mediums,
the surfaces of which are convex or concave

;

namely, that it corresponds to the diameter

of the circle of which the convexity or conca-

vity are portions of arches. He suggested

some improvements in the construction of te-

lescopes, which, however, were left to others

to put in practice.

To the Jansens we are also indebted for

the discovery of the microscope; an instru-

ment depending upon exactly the same prin-

ciples as the former. In fact, it is not impro-

bable, that the double lens was first applied

to the observation of near but minute objects,

and afterwards, on the same principles, to

objects which appeared minute on account of

their distance.

Much attention was given by Kepler to

the investigation of the law of refraction ;
but

Ire was able to advance no nearer the truth
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than the observation, that when the incident

! ray does not make an angle of more than 30

|

degrees with the perpendicular, the refracted

ray proceeds in an angle which is about two-
thirds of it. Many disputes arose about the
time of Kepler (lbOO) upon this subject, but
it appears that little was effected by them in

the cause of truth.

Kepler was more successful in pursuing
the discoveries of Mau rolycus and B. Porta"
lie demonstrated that images of external ob-
jects were formed upon the optic nerve bv
the foci of rays coming from every part of

the object: he also observed, that these
images are inverted; but this circumstance,
he says, is rectified by the mind, which, when
an impression is made on the lower part of
the retina, considers it as made by rays pro-
ceeding from the higher parts of the object.

Habit is supposed to reconcile us to this de-

ception, and to teach us to direct our hands
to those parts of objects from which the rays

proceed. Tycho Brahe, observing the appa-
rent diminution of the moon’s disc in solar

eclipses, imagined that there was a real di-

minution of the disc by the force of the sun’s

rays; but Kepler said, that the disc of the
moon does not appear less in consequence of

being unenlightened, but rather that it appears
at other times larger than it really is, in con-
sequence of its being enlightened. For pen-
cils of rays from such distant objects gene-
rally come to their foci before they reach
the retina, and consequently diverge and
spread when they reach it. For this reason,

he adds,, different persons may imagine the
disc to be of different magnitudes, accord-
ing to the relative goodness of their sight.

In the sixteenth century also many im-

provements were made in perspective
;
the

ingenious device, in particular, of the refor-

mation of distorted images by concave or

convex speculums was invented, but it is

uncertain by whom.
The true law of refraction was discovered

by Snellius, the mathematical professor at

Leyden; but not living to complete it, the

discovery was published and explained by
professor Hortensius. Some discoveries of

lesser importance were made at this time,

among others by Descartes, who very clearly

explained the nature and cause of the figure

of the rainbow, though he was able to give

ro account of the colours; he however con-

sidered the small portion of water, at which
the ray issues, as having the effect of a prism,

which was known to have the property of

exhibiting the light, transmitted through it,

coloured.

In 1625, the curious discovery of Schemer
was published at Rome, which ascertains the

fact, that vision depends upon the images of

external objects upon the retina. For taking

the eye of an animal, and cutting away the

coats of the back part, and presenting differ-

ent objects before it, he displayed their images

distinctly painted on the naked retina or

optic nerve. The same philosopher demon-
strated by experiment, that the pupil of the

eye is enlarged in order to view remote ob-

jects, and contracted when we view those

which are near. Fie shewed, that the rays

proceeding from any object, and passing

through a small hole in a pasteboard, cross

one another before they enter the eye ; for if

the edge of a knife is held on the side next

the eye, and is moved along till it in part

293

covers the hole, it will first conceal from the

eye that part of the object which is situated

on the opposite side of the hole.

Towards the middle of the seventeenth
century the velocity of light was discovered
by some members of the Royal Academy of
Sciences at Paris, particularly Cassini and
Roemer, by observing the eclipses of Jupiter’s

satellites. About the same time Mr. Boyle
made his experiments on colours. He proved
that snow did not affect the eye by a native,

but reflected light, a circumstance which,
however, at this day, we should scarcely be-
lieve was ever necessary to be proved by
experiment. By admitting also a ray of light

into a dark room, and letting it fall on a

sheet of paper, he demonstrated, that white

reflected much more light than any other

colour; and to prove that white bodies reflect

the rays outwards,, he adds, that common,
burning-glasses wiil not, for a long while, bum
or discolour white paper; on the contrary, a
concave mirror of black marble did not re-

flect the rays of the sun with near so much
power as a common concave mirror. The
same effect was verified by a tile, one half of
the surface of which was white, and the other
black.

Some experiments were made about this

time on the difference of the refractive powers
of bodies

; and the first advance to the great

discoveries by means of the prism w as made
by Grimaldi, w'ho observed, that a beam of

the sun’s light, transmitted through a prism,
instead of appearing round on the opposite
wall, exhibited an oblong image of the sun..

Towards the close of this century the reflect-

ing telescope was invented by our country-
man James Gregory. It was, however, only
an idea conceived by him upon theory, anci
the first reflecting telescope was made by
Newton.

The reader will soon perceive how verv
imperfect all the preceding discoveries were
in comparison with those of sir Isaac: New-
ton. Before this time, little or nothing was
known concerning colours; even lire remark
of Grimaldi respecting the oblong figure of
the sun, made by transmitting the rays
through a prism, was unknown to our great
philosopher, having been published only the
year before. This fact, however, which he
had observed himself, wras, it appears, the
first circumstance which directed the atten-

tion of Newton to the investigation of the-
theory of colours. Upon measuring the
coloured image, which was made by the
light admitted into a dark chamber through
a prism, he found that its length wras five

times greater than its breadth. So unac-
countable a circumstance induced him to try
the effect of two prisms, and he found that
the light, which by the first prism was diffused

into an oblong, was by the second reduced to
a circular form, as regularly as if it had passed
through neither of them. After many con-
jectures and experiments relative to the cause
of these phenomena, lie at length applied to

them what he calls the experimentwn crucis.

He took two boards, and placed one of them
close to the window, so that the light might
be admitted through a small hole made in it,

and after passing through a prism might fall

on the other board, which was placed at

about tw elve feet distance, and in which there
was also a small aperture, in order that some.
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or the incident light might pass through it.

Behind this hole, in the second board, he also

placed a prism, so that the light, after passing
both the boards, might suiter a second re-

traction before it reached the wall. He then
moved the lirst prism in such a manner as to
make the several parts of the image cast upon
the second board pass successively through
the hole in it, that he might observe to what
places on the wall the second prism would
refract them. The consequence was, that

the coloured light, which formed one end of
the image, suffered a refraction considerably
greater than that at the other end ; in other
words, rays or particles of light of one colour
were found to be more refrangible than those
ot another. The true cause, therefore, of
the length of the image was evident

; since it

was proved by the experiment, that light

was not homogeneal, but consisted of differ-

ent particles or rays, which were capable of
different degrees of refrangibility, according
to which they were transmitted through the
prism to the opposite wall. It was further

evident from these experiments, that as the
rays of light differ in refrangibility, so they
also differ in exhibiting particular colours,

some rays producing the colour red, others
that of yellow, blue, &c. and of these differ-

ent-coloured rays, separated by means of
the prism according to their different de-
grees of refrangibility, the oblong figure on
the wall was composed. But to relate the

great variety of experiments, by which he
demonstrated these principles, or the exten-
sive application of them, would lead us too

much into detail; let it suffice to say, that he
applied his principles to the satisfactory ex-
planation of the colours of natural bodies, of

the rainbow, and of most of the phenomena
of nature where light and colour are con-

cerned; and that almost every thing which
we at present know upon these subjects was
laid open by his experiments.

His observations on the different refrac-

tive powers of different substances are cu-

rious and profound
; but chemistry was at

that period scarcely in a state sufficiently ad-

vanced to warrant all his conclusions. The
general result is, that all bodies seem to have
their refractive powers proportional to their

densities, excepting so far as they partake

more or less of inflammable or oily par-

ticles.

; ;
'A>l»ti*lhcovery of the different refrangibility

of the component rays of light suggested de-

fects in kh,e construction of telescopes, which
were before uqt bought of, and in the creative

hand af a Newton led to some no less extra-

ordinary improvements in them. It is evi-

dent, that since the rays of light are of differ-

ent refrangibilhieSj the more refrangible will

converge to aftfyicus much sooner than the

less reftangil)he,'qpiii?equently that the whole

beam cannot be'.brought to a focus in any

one point,; *so ’that the focus of every object-

glass will, be a circular space of considerable

diameter, namely, about one fifty-fifth of the

aperture of the telescope. To remedy this,

he adopted Gregory’s idea of a reflector, with

such improvements as have been the basis of

all the present instruments of this kind.

When a science has, been carried to a cer-

tain degree of perfection, subsequent disco-

veries are too apt to be considered as of little

importance. The real philosopher will not,

however, regard the discoveries on light and

colours, since the time of Newton, as unwor
thy his attention. By a mere accident, a

very extraordinary property in some bodies

of imbibing light, and afterwards emitting it

in the dark, was observed. A shoemaker of

Bologna, being in quest of some chemical
secret, calcined, among other things, some
stones of a particular kind, which he found
at the bottom of Mount I’eteius ; and casually

observed, that when these stones were car-

ried into a dark place, after having been ex-

posed to the light, they possessed a sell-illu-

minating power. Accident afterwards disco-

vered the same property in other substances.

Baldwin, of Misnia, dissolving chalk in aqua-

fortis, found that the residuum, after distilla-

tion, exactly resembled the Bolognian stone

in retaining and emitting light, whence it

now lias the name of Baldwin’s phosphorus;
and M. Du hay observed the same property
in all substances that could be reduced to a

calx by burning only, or after solution in ni-

trous acid. These facts seem to establish the

materiality of light.

Some very accurate calculations were
made about the year 1725 by Dr. Bradley,

which afforded a more convincing proof of

the velocity of light, and the motion of the

earth in its orbit. Nor must we forget M.
Bouguer’s very curious and accurate expe-
riments for ascertaining the quantity of light

which was lost by reflection, the most deci-

sive of which was by admitting into a darken-
ed chamber two rays of light, one of which
he contrived should be reflected, and the

other fall direct on the opposite wall ; then
by comparing the size of the apertures by
which the light was admitted (that through
which the direct ray proceeded being much
smaller than that through which the reflected

ray was suffered to pass, and the illumination

on the wall being equal in both), he was en-

abled to form an exact estimate of the quan-
tity of light which was lost. To prove the
same effect with candles, he placed himself in

a room perfectly dark, with a hook in his hand,
and having a candle lighted in the next room,
he had it brought nearer to him till he could
just see the letters, which were then 24 feet

from the candle. He then received the light

of the candle reflected by a looking-glass

upon the book, and he found the whole dis-

tance of the book from the source of the light

(including the distance from the book- to the
looking-glass) to be only 15 feet; whence he
concluded, that the quantity of direct light

is to that of reflected as 576 to 225 ; and si-

milar methods were pursued by him for mea-
suring the proportions of light in general.

The speculations of Mr. Melville concern-
ing the blue shadows which appear from
opaque bodies in the morning and evening,
when the atmosphere is serene, are far from
uninteresting. These phenomena he attri-

butes to the power which the atmosphere
possesses’ of reflecting the fainter and more
refrangible rays of light, the blue, violet, Ac.
and upon this principle he also explained
the blue colour of the sky, and some other

phenomena.
The same period produced Mr. Dollond’s

great improvement in the construction of

telescopes. It consists in using three glasses

of different refractive powers, crown and flint

glass, which correct each other. The great

dispersion of the rays which the flint-glass

produces, is the effect of the lead, and is in

proportion to the quantity of .that metal
which is used in its composition. Mr. Mar-
tin found the refractive powers of different

glasses to be in proportion to their specific

gravity.

Several discoveries and improvements
have been made since the time ©f Newton
iu that branch of optics which relates more
immediately to vision. One of these is not
only curious in itself, but led to the explana-
tion of several circumstances relating to vi-

sion. M. De la Motte, a physician of Dant-
zick, was endeavouring to verify an experi-
ment of Scheiner, in which a distant object
appeared multipl ed when viewed through
several holes made with the point of a pin in
a card, not further distant from one another
than the diameter of the pupil of the eve;
but notwithstanding all his labour, he was
unable to succeed, till a friend happening to
call upon him, he desired him to make the
trial, and it answered perfectly. This friend
was short-sighted ; and when he applied a
concave glass dose to the card, the object,
which seemed multiplied before, now ap-
peared but one.

The last, though not least, successful ad-
venturer in this branch of science, is Mr,
Delaval, who, in a paper read before the
Philosophical Society of Manchester, in 1734,
has endeavoured, with great ingenuity, to ex-
plain the permanent colours of opaque bo-
dies. The majority of those philosophers,
who have treated of light and colours, have,
he observes, supposed that certain bodies or
surfaces reflected only one kind of ravs, and
therefore exhibited the phenomena of co-
lours; on the contrary, Mr, Delaval, by a
variety of well-conducted experiments, evin-
ced, that colours are exhibited, not’ by re-
flected, but by transmitted light. '1 Ills he
proved by covering coloured glasses and
other transparent coloured media, on the
further surface, with some substance perfect-
ly opaque, when lie found they reflected no
colour, but appeared perfectly black, lie
concludes, therefore, as the fibres or bases of
all vegetable, mineral, and animal substances,
are found, when cleared of heterogeneous
matters, to be perfectly white

; that the rays
of light are in tact reflected from these white
particles, through coloured media, with
which they are covered; that these media
serve to intercept and impede certain rays in
their passage through them, while, a free pas-
sage being left to others, they exhibit, ac-
cording to these circumstances, different
colours. This he illustrates by the fact re-
marked by Dr. Halley, who, in diving deep
into the sea, found that the upper part of his
hand, when extended into the water from
the diving-bell, reflected a deep-red colour,
w hile the under part appeared perfectly
green. The conclusion is, that the more
refrangible rays were Intercepted and reflect-
ed by particles contained in the sea-water,
and were consequently reflected back by the
under part of the hand; while the redrays,
which were permitted to pass through the
water, were in the same manner reflected by
the upper part of the hand, which therefore
appeared of a red rose-colour. Those me-
dia, our author thinks, transmit coloured
light with the greatest strength, which have
the strongest refractive power.
Of the nature of lig/; t\ Numerous opi-

nions have successively .been adopted con-
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ceriumg tin's wonderful fluid. It has been
'sometimes considered as a distinct substance,

sometimes as a quality, ’sometimes as a cause,

frequently as an effect
;
by some regarded as

a compound, and by others as a simple sub-

stance. Descartes and other philosophers

of high repute, have imagined that the sen-

sation which v.e receive from light is to be
attributed entirely to the vibrations of a sub-

tile medium or fluid, which is diffused through-

out the universe, and which is put into action

by the impulse of the sun. In this view they

consider light as analogous to sound, which i

is known to depend entirely on the pulsations

of the air upon the auditory nerves; and in

support of this opinion, it has been even late-

ly urged, 1st, That some diamonds, on being

rubbed or chafed, are luminous in the dark.

2 . That an electric spark, not larger, but

much brighter, than the flame of a candle,

may be produced, and yet that no part of the

electric fluid is known to escape, in such a

case, to distant places, but the whole pro-

ceeds in the direction to which it is destined

by the hand of the operator. We: ker or

stronger sparks of this fluid are also known to

differ in colour ;
the strongest are white, and

the weakest red, & c.

To this opinion, however, there are many
pressing, and, indeed, insurmountable objec-

tions. 1st, The velocity of sound bears a

very small proportion to that of light. Light

travels, in the space of eight minutes, a dis-

tance in which sound could not be commu-
nicated in 17 years; and even our senses

may convince us, if we attend to the explo-

sion of gunpowder, &c. of the almost infinite

velocity of the one compared with that of the

other. 2dly, If light depended altogether

on the vibrations of a fluid, no solid reason

can be assigned why this fluid should cease

to vibrate in the night, since the sun must
always affect some part of the circumambient

fluid, and produce a perpetual day. 3dly,

The artifice of candles, lamps, &c. would be

wholly unnecessary upon this hypothesis,

since, by a quick motion of the hand, or of

a machine contrived for this purpose, light

might on all occasions be easily produced.

4thly, Would not a ray of light, admitted

through a small aperture, put in motion, ac-

cording to this theory, the whole fluid con-

tained in a chamber? In fact, we know that

light is propagated only in right lines ; where-

as sound, which depends upon vibration, is

propagated in every direction. 5thly, The
separation or extension of the rays, by means
of the prism, can never be accounted for by
the theory of a vibrating medium. 6thly,

The texture of many bodies is actually

changed by exposure to the light. The
juice of a certain shell-fish contracts, it is

well known, a very fine purple colour, when
permitted to imbibe the rays of the sun ; and

the stronger the light is, the more perfect the

colour. Pieces of cloth wetted with this fluid

become purple, even though inclosed in

glass, if the solar light only is admitted ; but

the effect is totally prevented by the inter-

vention of the thinnest plates of metal, which

exclude the light. Some of the preparations

of silver, as luna cornea, will remain white

if covered from the light, but contract a

dark-purple coloOr when exposed to it ; and

even the colour of plants is derived from the

light, since a plant which vegetates in dark-

less will be perfectly white. As colour is

Yol. II.

imparted by light, so it is also destroyed by
it. It must have fallen within the observa-

tion of every reader, that silks and other stuffs

of delicate colours, are greatly affected by
the action of light. Experiments have been
made iipoin the same stuffs by exposing them
to both li /-at and moisture in the dark, and
also by exposing them to the light in the va-

cuum of an air-pump, and it was found by all

these experiments, that the change of colour

was to be ascribed to the action of light.

7 till v. With respect to the emission of light

by diamonds and other stones, it is easily ac-

counted for upon other principles; and the

arguments founded upon the electric spark

not being sensibly diminished, will meet with

a satisfactory solution by considering the ex-

treme rarity of light, and the minuteness of

its particles.

It is, therefore, almost universally agreed

by the moderns, that light consists of a num-
ber of extremely minute particles, Which are

actually projected from the luminous body,
and act by their projectile force upon the

optic nerve. Concerning the nature of these

particles, or rather of the matter of which
they consist, there is less unanimity in the

philosophical world.

The first remarkable property of light is its

amazing velocity. In the short space of one
second a particle of light traverses an extent

of 170,000 miles, which is so much swifter

than the progress of a cannon-ball, that the

light is enabled to pass a space in about eight

minutes which could not be passed with the

ordinary velocity of a cannon-ball in less

than 32 years. The velocity of light is also

found to be uniform, whether it is original, as

from the sun, or reflected only, as from the

planets.

The mode of calculating the velocity of

light is a branch of astronomy. It will suf-

fice, therefore, in this place to remark, that

by mathematical observations made upon the

transits of Venus in 1761 and 1769, the dia-

meter of the earth’s orbit was found to be
about 163,636,800 geographical miles. When,
therefore, the earth happens to be on that

side of her orbit which is opposite to J upiter,

an eclipse of his satellites, or any other ap-

pearance in that planet, is observed to take

place 15 or 16 minutes later than it would
have done if the earth had been on that side

of her orbit which is nearest to J upiter. E'rom

the very accurate observations of Dr. Brad-

ley, it appears, that the light of the sun passes

from that luminary to the earth in eight mi-

nutes and twelve seconds.

The next property of light to which it is

proper to advert is, that it is detached from

every luminous or visible body in all direc-

tions, and constantly moves in right lines. It

is evident that the particles of light move
continually in right lines, since they will not

pass through a bended tube ; and since if a

beam of light is in part intercepted by any

intervening body, the shadow of that body
will be bounded by right lines passing from

the luminous body, and meeting the lines

which terminate the interceding body. This

being granted, it is obvious, that the rays of

light must be emitted from luminous bodies

in every direction ; since, whatever may be
the distance at which a spectator is placed

from any visible object, every point of the

surface which is turned towards him is risible
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lo him, which could not be upon any other

principle.

The rarity of light, and the minuteness o<

its particles, are not less remarkable than ft*,

velocity. If indeed flic Creator had not

formed* its particles infinitely small, their ex

cessive velocity would be destructive in the

highest degree. Jt was demonstrated, that

light moves about two millions of times as

fast as a cannon-ball. The force with which

moving bodies strike, is in proportion to their

masses multiplied by their velocities; and
consequently, if the particles of light were

equal in bulk to the two-millionth part of a

grain of sand, vve should be no more .able to

endure their impulse than that of sand shot

point-blank from the mouth of a cannon.

1 lie minuteness of the rays of light is also

demonstrable from the facility with which

they penetrate glass, chrystal, and other solid

bodies, which have their pores in a rectilinear

direction, and that without the smallest di-

minution of their velocity, as well as from the

circumstance of their not being able to re-

move the smallest particle of microscopic

dust or matter which they encounter in their

progress. A further proof might be added,

that if a candle is lighted, and there is no
obstacle to obstruct its rays, it will fill the

whole space within two miles around it al-

most instantaneously, and before it has lost

the least sensible part of its substance.

To the velocity with which the particles of

light are known to move, may in a great mea-
sure be attributed the extreme rarity and
tenuity of that fluid. It is a well-known fact,

that the effect of light upon the eye is not

instantaneous, but continues for a consider-

able time. Now we can scarcely conceive

a more minute division of time than the 1 50th

part of a second. If, therefore, one lucid

point of the sun’s surface emits 150 particle*

of light in one second, vve may conclude .that

this will be sufficient to afford light to the eye
without any seeming intermission

;
and yet,

such is the velocity with which light pro-

ceeds, that still these particles will be at least

1000 miles distant from each other. If it was
not Indeed for this extreme tenuity ofthe fluid,

it would be impossible that the particles

should pass, as vve know they do, in all di-

rections without interfering with each other.

In all probability the splendour of all visible

objects may be in proportion to the greater

or less number of particles which are emitted
or reflected from their surface in * given

space of time ;
and if we even suppose 309

particles emitted successively from the sun’s

surface in a single second, still these particles

will follow each other at tlje immense distance

of above 500 miles.

Of the reflection qf light, or catoptrics. It

has been already intimated, that the rays of

light which proceed from any luminous body
move always in straight lines, unless this di-

rection or motion is changed by certain cir-

cumstances ;
and these are reflection, refrac-

tion, and inflection.

The great law of reflection, and which
Serves to explain all its phenomena, is this,

that the angle of reflection is always equal to

the angle of incidence. It has been already
intimated, that by the angle of incidence is

meant the angle made by a ray of light with
a perpendicular to the reflecting surface at

the point where the ray falls; and by the

angle of reflection, the ajpigle which the ray
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makes with the same perpendicular on the
other side.

A ray oi light failing perpendicularly on a
plane surface, is reflected back exactly in the
same direction" in which it came to the re-
flecting surface: iavs falling obliquely ob-
serv'e the general law of reflection, and their
angle of reflection is exactly equal to the
angle of incidence. In [’late I. Optics, tig. 1.,

Jc is a ray of light falling perpendicularly on
the plane surface ab, and it is reflected back
exactly in the same direction; ec is a ray
failing obliquely on the surface at c, and it is

reflected in tiie direction cd, making the
angle ol reflection cd P exactly equal to the
angle ol incidence tvP, as may be seen by
inspection of the figure.

Parallel rays falling obliquely on a plane
reflecting surface are reflected parallel, con-
verging rays are reflected with the same de-
gree of convergence, and diverging rays
equally diverging. In other words, plane
surfaces or mirrors make no change in the
previous disposition of the rays of light.

A mirror is a body, the surface of which is

polished to such a degree as to reflect most
copiously the rays of light. Figs. 1, 2, 3,
are plane mirrors: in fig. 2. the rays db and
cu, which are parallel, after having reached
the surface ah are reflected, the one towards
It and the other towards k, and in both in-

stances the angle of reflection is evidently
equal to the angle of incidence.

'\
lie rays db and ca (fig. 3.) are conver-

gent, and -without the interposition of the
mirror would unite in the point E; but being
reflected, they unite in the opposite point F:
the angle of reflection with respect to each
being still equal to the angle of incidence, as

may be seen by drawing perpendiculars to
the points a and b.

T he rays db and ca (fig. 4.) are on the
contrary divergent, and alter reflection to-

wards h and k, preserve exactly the same
distance from each other as they would have
bad if they had proceeded without interrup-
tion towards F and E, the angle of reflection

being with respect to each ray still exactly
equal to the angle of incidence.

Elms it is that plane surfaces reflect the
rays of light

; but the effects are materially
different when the surfaces are convex or
concave, though the same law still obtains
with respect to these. From a convex sur-

face, parallel rays, when reflected, are made
to diverge ; convergent rays are reflected

less convergent, or are even made to diverge
in proportion to the curvature of the surface
compured- u ith their degree of convergence

;

and divergent rays are rendered more diver-

gent. Thus it is the nature of convex sur-

faces to scatter or disperse the rays of light,

and in every instance to impede their con-
vergence. From a concave surface, on the
contrary, parallel rays when reflected are
made to converge

;
converging rays are ren-

dered more convergent
;
and diverging rays

are made less divergent, or even in certain
cases may be made to converge.

To understand this part of the subject, it

is necessary to be aware, that all curvilinear

surfaces are composed of right lines infi-

nitely short, or points; and the reader will

recollect, that only those rays which fall per-
pendicularly on a reflecting surface are re-

flected back in the same direction. All curves
are arches or segments of circles * If there-
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fore any curvilinear or spherical surface is

presented to a number of parallel ravs, it is

evident that only that ray which strikes the
spherical surface in such a direction that it

would proceed in a right line to the centre of
that circle, of which the reflecting surface is

an arch or segment, c an be said to fall per-
pendicularly upon it, of which the reader
may convince himself by drawing a straight
line with a ruler at any point of a given circle
or curve. All the rest of the parallel rays,
therefore, falling on the spherical surface,
will fall obliquely upon it, and will conse-
quently be subject to the general law of re-
flection, and the angle of their reflection will
be equal to the angle of their incidence.

Perhaps the subject will be rendered still

plainer, if, pursuing the idea thrown out in
the preceding paragraph, that all curves are
formed of a number of straight lines infinitely
short, and inclining to each other like the
stones in the arch of a bridge, we present to
the reader the figures 5, 6, 7; which may be
imagined so many mirrors bent or inclined in
the form which is represented in the plate,
i he rays ah and cd (fig. 5.), which are paral-
lel, are from their different points of inci-
dence rendered divergent in h and e ; the
angle of reflection with respect to each being
equal to the angle of incidence.

fn tig. 6. the rays ab and cd are conver-
gent, and would, without the interposition of
the reflecting surface bd, unite in m; but ac-
cording to the same principle, they now proceed
to unite in /, which is more distant from the
reflecting surface than the point m ; and it is

evident, that if the curvature of the two
branches of the reflecting surface b and d
was greater, they might be reflected parallel,
or even divergent. In the same manner, as
in fig. 7., the rays ab and ccl, which, without
the interposition of the convex surface bd,
would diverge but very little at m, become
after reflection much more divergent at /;
and the angles of reflection will be found in

all these cases exactly equal to the angles of
incidence, if measured from the reflecting
surface produced or lengthened, as at fg and

Let now fig. S represent a concave mirror
formed upon the same principles as those
which we have been examining of the convex
kind. T lie rays ab, cd , which were parallel
before reflection, and which make their angles
of reflection equal to their angles of incidence
(measured for convenience in this figure from
the reflecting surface produced), become evi-
dently convergent at the point /; upon the
same principles in fig. 9. the converging rays
ab and cd, which would not have united be-
fore they reached the point m, are now after
reflection united at /, which is much nearer
the reflecting surface. In fine, the divergent
rays ab and cd in fig. 10., which would have
become more divergent at m, had they not
been intercepted by the reflecting surface,
become convergent after reflection, and are
found actually to unite at n.

Mirrors are formed either of metal, dr of
glass plated behind w:th an amalgam of mer-
cury and tin. I lie latter are most in common
use

;
but they are improper for optical instru-

ments, such as telescopes, & c. because they
commonly present two images of the same
object, the one vivid and thru other faint, as
may be perceived by placing the flame of a
wax-taper before a common looking-glass.

1 he reason of this double image is, (hat a part
of the rays are immediately reflected from
the anterior surface of the glass, and thus form
the faint image

; while the greatest part of the
rays penetrating the glass are reflected by
the amalgam, and form the vivid image.
From the principles laid down, most of (lie

phenomena ot reflection may be explained. In
plane mirrors, the image appears of its natu-
ral size, and at the same distance behind the
glass as the object is before it. To under-
stand perfectly the reason of this, it will be
necessary7 to advert to the subject of vision,
as formerly explained. It will be remember-
ed, that by the spherical form of the eye, and
particularly by means of the ch ry stall in e hu-
mour which is placed in the middle oi it, the
rays ot light are converged

; and those from
the extreme points of the object cross each
oilier, so as to form an inverted image on
that part of the optic nerve which is called
the retina. The apparent magnitude of ob-

|

jects will consequently depend upon the size
ot the inverted image, or, in other words
upon the angle which the rays of light form
by entering the eye from the extremities of
any object.

As therefore the angle of reflection is always
equal to the angle of incidence, it will be evi-
dent on the inspection of fig. n. that the
converging rays Km, Ln, proceeding from
the extremities of the object KL, and falling
on the mirror ab, are reflected to the eye at
c v ith the same degree of convergence, and
consequently will cause the image kl to be
seen under an angle equal to that under
winch the object itself would have been seen
from the point i without the interposition of
the mirror. The image appears also at a
distance behind the mirror equal to that at
which the object stands before it. .For it
must be remembered, that objects*are ren-
dered visible to our eyes not by a single ray
proceeding from every point of an object,
but that in fact pencils or aggregates of di-
vergent rays proceed from every point of all
visible objects, which rays are again, bv the
mechanism ot the eye, converged to as many
points on all those parts of the retina where
the image is depicted. The point from which
the rays diverge is called the focus of diver-
gent lays, and the point behind a reflecting
surface from which they appear to diverge
is called the virtual focus. As therefore the
angle of reflection is exactly equal to the
angle of incidence, it is evident that the vir-
tual focus will beat the same distance behind
the mirror as the real focus is at before it.

I bus, in fig. 12., the diverging rays ch wili
alter reflection appear to diverge from the
point g which is behind the mirror ab, and'
that point for the reasons assigned (viz. no
alteiation being made in the disposition of
the rays but only in the direction) will be at
an equal distance behind the mirror with the
luminous point c before it.

As every part of the image appears at a
distance behind the mirror equal to that at
which the object stands before it, and as the
object KL (fig. 11.) is inclined or out of the
vertical position, the image kl appears also
inclined. Hence it is evident, that to exhi-
bit objects as they are without any decree of
distortion, looking-glasses, should be alway s
hung m a vertical position, that is, at rfolit
angles with the floor of the apartment.

&

It is clear, however, from what has-pre-
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ceded, thaj the case must be very different

with those mirrors, the surfaces of which are

spherical, whether convex or concave. Of
the former it has been shewn that their pro-

perty is to scatter and disperse the rays of

light, to render those divergent which were
parallel, to diminish the convergence of con-

verging rays, and to augment the divergence

of those which diverged before. The first

obvious effect of these mirrors, therefore,

must be to exhibit the image of the object

which is opposed to them smaller than it is

in reality. For the angle under which the

rays strike the eye of the observer, must ne-

cessarily be smaller in proportion to the con-

vexity of the mirror. Suppose, for instance,

the object Cl) (fig. 13 .) placed before the

convex mirror ab\ the two rays Cc and D cl,

which proceed from the extremities of the

object, and which, without the interposition

of the mirror, would converge at /, are re-

flected less convergent, and unite at /, form-

jog an angle much more acute than they

•would otherwise have done. The conse-

quence, therefore, of the visual angle being

so much more acute, is, that the image gh is

proportioiiably smaller than the object it-

self.

The second effect of this dispersion of the

rays is, that the image appears at a less dis-

tance behind the glass than it would have

done in a plane mirror. To understand this

effect, it is necessary again to advert to a

principle of optics which lias been just stated,

viz. that objects are rendered visible not by a
!

single ray of light proceeding from every
1

point of the object, but that from every mi-

nute point of the surface of every visible ob-

ject pencils of divergent rays proceed, which

are again converged on the retina of the spec-

tator’s eye.

Suppose then G (fig. 14 ) a luminous point

of any visible object, from which a pencil of

divergent rays proceed, and fall upon the

convex mirror ab

:

these rays, agreeably to

the nature of these mirrors, are reflected more
divergent, and have their fictitious point of

re-union (or virtual focus) g much nearer to

the eye and to the surface of the mirror, than

they would otherwise have. The image,

therefore, as may be seen in the figure, in-

stead of being at a distance behind the mirror

equal to the distance at which the object

stands before it (as would be the case in a

plane mirror), will appear at a smaller dis-

tance, and this distance will always be dimi-

nished in proportion to the convexity of the

mirror.

For. the same reasons an object of a certain

size, placed either perpendicularly or oblique-

ly before a convex mirror, will necessarily

appear curved or bent, because the different

points of the object are not at equal distances

from the surface of the mirror. All these

effects will be very apparent from inspecting

one of those small glass globes, lined with the

common amalgam for making looking-glasses,

which are sometimes suspended in old-lashion-

ed apartments. In these the company seated

in the room or round the table, are repre-

sented by very minute images, which appear

not at a certain distance behind as in plane

looking-glasses, but very near the surface of

the mirror, and always in some degree curved

or distorted.

The effects and phenomena of concave

said, be the direct contrary to tlp>se of the point of that object ; it therefore ceases to be

convex kind. The surface of. .concave inir- visible it these rays are converged to a point,

furs is generally spherical (or in in the form and this happens when the object is not

of a globe) ;
though that is not always the 1 nearer to the minor than the principal..topis,

most convenient form for optical purposes,
j

To render, therefore, an object thus situated

but it is that which is least difficult to the
j

visible, it is necessary that the eye should re-

workmen.

The general effect of concave mirrors is,

we have already seen, to render the rays

more convergent. The point in which the

converged rays unite is called the focus of

converging rays; but this focus cannot be
the same for all the rays incident on a con-

cave surface. The parallel rays ab, de (tig.

15 .), are converged by the mirror at the point

F, which is distant from the mirror one-fourth

j p :rt of the diameter of that circle, of which
the mirror is a part or section ; and this is the

point which is called the focus of parallel

rays, and it is the real or principal focus of

the mirror. The converging rays fg, hi, are

cede so far beyond t he place ol the image h,

as to allow the rays to cross each other, and

meet the e\ e in a state of divergence.

The image is in this cose always inverted.

Such is the image ba of the object AB (tig.

18 .). From this property of. the concave re-

flector to form tlie image of an object, in

these cases, before the reflector, many de-

ceptions have been produced, to the great

surprise of the ignorant spectator, hie is

made to see a bottle half-full of water invest-

ed in the air without losing a drop ot its con-

tents; as he advances into a room, lie is

tempted to exclaim with Macbeth, “ is this

a dagger that 1 see before me > ’ and when he

reflected upon the same principles more con-
j

attempts to grasp it, it vanishes into the atr.

vefgent, and unite at the point K, nearer to i A variety of similar appearances may be
the surface of the mirror than the principal ! represented, which are all produced by means
focus. In fine, the divergent rays Ilwi and of a concave mirror, having an object he-

lm, which proceed from the point R, beyond fore it strongly illuminated, care being taken
the principal focus, unite at the point P. But that only the rays of light reflected from
if the point of divergence was nearer the the object shall fail upon the concave refiect-

mirror than the principal focus, as for in- or, placed in such a manner that the image
stance at K, they would still be reflected di- shall be in the middle of the adjoining room ;

ergent, and would proceed one towards /. or, if in the same room with the object and
and the other towards h.

j

reflector, a screen must be placed so as to

Plane and convex mirrors exhibit, as has prevent the spectator from discovering them,

been already mentioned, the image behind
j

A hole is then made in the partition between

the giass or mirror, and in a situation con- !
the two rooms, or in the screen, through

formable to that of the object; but concave
!

which the rays pass by which the image is

mirrors shew the image behind when the ob-
j

formed. 1 he spectator then, when he casts

ject is placed between the principal focus and
j

his eyes upon the partition of the screen,

the mirror, and then the image is larger than
' will, in certain situations, receive the rays

the object. Let AB (fig. 16.) be the object
j

coming through" this small aperture. He will

placed before the concave mirror EF, and ;

see the image formed in the air
;
he will have

nearer to the mirror than its principal focus.
;

no idea, it not previously acquainted with op-

The two pencils of rays Ac, Bf, which pro- tics, of the nature of the deception
;
and may

ceed from the extremities of the object, and
|

either be amused, according to the inclina-

which, without the interposition of the mir- tion of his friends, with tempting fruit, or be

ror, would converge at a, are reflected more
j

terrified at the sight of a ghastly apparition,

converging, and unite at D
;
and making an I Since it is the property of a concave mirror

angle greater or more obtuse than they would to cause those rays which proceed in a paral-

otherwise have done, the image ab is conse- ! fol direction to its surface, to converge to a
quentiy greater than the object.

j

focus
;
and since the solar rays, from the hn-

This image too appears at a greater dis- I
mense distance of that body, may be consi-

tance behind the mirror than the object is at
j

dered as parallel ; concave mirrors prove very

before it. The reason of this will appear, if
j

useful burning-glasses : and the focus of paral-

we suppose A (fig. 17 .) a point of any object I lei rays, or principal focus, is their focus or

placed nearer to the mirror than the princi- ' burning-point.

pal focus F, whence a pencil of divergent rays Cylindrical mirrors, such as that represent-

proceed, and falling on the mirror, are (ac-
j
ed jn fjg. 19. are employed more for the pur-

cording to the principles before laid down) i

p0Se of amusement than of philosophy. They
reflected less divergent, and consequently

; are called mixed mirrors, because they pro-
have their virtual or imaginary focus at a

; <juce at the same instant the effects ot plain

greater distance, than if the object had been
j

and of convex mirrors. Suppose, for instance,

placed before a plane mirror.
! GF (fig. 20.) to be the Height of such a mir-

If, on the contrary, the object is placed
j

ror, and AE an object placed before or rather

farther from the mirror than tlie principal fo-
j

below it; all the rays which proceed from

cus, as for instance at e, the rays cb, ed, being
J

the points A, B, C, I), E, tailing on the sur-

only moderately divergent when they come
j

face GF of the mirror, and reflected to the

in contact with the mirror, are reflected con- i eye at O, will represent the images of these

vergent, and will represent at E an image of
|

different points at a, b, c, d, c, as they would

the object. If the eye, therefore, is with- be represented in a plane mirror; and with

drawn to a sufficient distance (to 0 for ex-

ample) for the rays to cross each other, it

will perceive the image suspended in tlie air

at E between the mirror and itself. The rea-

son of this depends upon what has been already

stated. Every object is rendered visible to

mirrors will obviously, from what has been
j

us by pencils of divergent rays from every
I P p 2

respect to these, the dimensions of the object

will not be altered in the corresponding image.

But since the mirror is also curved, if we sup-

pose the space q, t, y, (fig. 21.) to represent

a part of its circumference, the rays Aq, L?-,

M.q N t, Ot, IT, Fy, being reflected to the

eye at Z, will exhibit all these points A, L,
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M, N, Sic. within the space of; which will in

this direction diminish considerably the di-

mensions of the image, according to the
principles already explained in treating of
the convex mirror, viz. by diminishing the
convergence of rays, and consequently re-

ducing the size of the image in proportion to
the convexity. In the cylindrical mirror, it

must be observed, that it is in the breadth
only that this diminution takes place. The
same will take place with respect to all the
points ot die object which are visible within
the lines BQG, CRH, DTI, ESK, concen-
tric to the surface of the mirror. These parts
must therefore be very much extended in

the drawing or design, if a perfect image is to
be represented in the mirror. Distorted
drawings of this kind are common in the
shops of the opticians, which, on a cylindri-
cal mirror being placed on the board or draw-
ing, display perfect figures. The principle
ot these will, however, be very easily under-
stood from, what lias been now stated.

1 he conical mirror is represented in fig.

22, and this is also considered as a mixed
mirror; for, as well as the cylindrical, it pro-
duces at once the effects of a convex and a
plane mirror. Suppose, for instance, the
angle CKF (fig. 23.) to. represent this mir-
ror, anti the lines CK, FK, two of the right
lines which compose it. These two lines

would then answer to two plane mirrors in-

clined towards each other : and the rays pro-
ceeding from the points ABC, falling on
the surface at g, h, i, and reflected to-
wards the eye at O, would represent these
points as if at the base of the mirror in the
opposite order a, b, c ; and the same obser-
vation will apply to the points D, E, F, which
are represented at d, e,f, as well as all those
which are in the circles AI1D, B1E, CGF.
But as there do not proceed from each point
simple rays of light, but pencils ofYays, they
are modified in this mirror upon the same
principles as in the convex mirror; and con-
sequently the image will appear smaller than
the object, and nearer to the eye, than in the
plane mirror.

Hence it will be evident, that we mav see
in the centre the image of whatever is painted
on the exterior circumference AHD, and the
extremities of the image will be formed from

interior circle CGF; and as the curva-
ture or convexity of.the mirror is greater to'

wards the apex or point of the cone, it fol-

low's, that that which is the most extended in

the object will be the most compressed or
concentrated in the image. Thus the dark
part ot the board (lig. 24.) is intended to re-

present in the mirror an ace of spades ; and
the points a, b, <, d, c,f, g, &c. which are
nearest to the mirror, form the outer circum-
ference of the image; and the points 1, 2,3,
4, 5, 0, 7, 8, of the external circumference
of the board, unite in (lie centre of the image
at an almost imperceptible point.

Of the refraction of light, or dioptrics.
.It has been proved that light, like every
known substance, is subject to the laws of at-

traction
; it has been intimated too, that even

its propensity to move in a direct line is, in

certain cases, overcome by this superior in-

fluence; and that the direction of the rays of
light is changed in passing from one medium
to another. The space in which a ray of
light moves is called amedinm

; whether pure i

soace, air,’ water, glass, or any other trails- I

8

parent substauce ; and when a ray is bent
out of its natural course in passing from one
medium to another, it is said to be refracted

or broken, probably from the broken appear-

ance which a staff, &c. exhibits when part of

it is immersed in water.

There are two circumstances essential to

refraction: 1st, That the rays of light shall

pass out of one medium into another of a dif-

ferent density, or of a greater or less degree
of resistance. 2dly, That they pass in an
oblique direction.

The denser the refracting medium, or that

into which the ray passes, is, tiie greater will

be its refracting power ; and of 1 wo refracting

mediums of the same density, that which is of
an oily or inflammable nature will have a
greater refracting power than the other.

The angle of refraction depends on the ob-
liquity of the rays falling on the refracting

surface being such always, that the sine of the
incident angle is to the sine of the refracted
angle in a given proportion.

The incident angle is the angle made by a
ray of light, and a line drawn perpendicular to
the refracting surface, at the point where the
light enters the surface

; and the refracted
angle is the angle made by the ray in the re-

fracting medium with the same perpendicular
produced. The sine of the angle is a line

which serves to measure the angle, being
drawn from a point in one leg perpendicular
to the other.

In passing from a rare into a dense medi-
um, or from one dense medium into a denser
medium, a ray of light is refracted towards
the perpendicular, that is, so that the angle of
refraction shall be less than the angle of inci-

dence
;
on the contrary, in passing from a

dense medium into a rare medium, or from
one rare medium into a rarer, a ray of light

is refracted from the perpendicular. Thus,
in passing from empty space into air, or any
otiier medium whatever, the ray is bent
towards the perpendicular ; and in passing
from any oilier medium into pure space, it is

bent the contrary way, that is, from the per-
pendicular; the same effects will take place
in passing from air into glass, and from glass

into air, &c.

To render this perfectly clear, let us have
recourse to fig. 25. If a ray of light pG
passes from air to water, in the direction
pG, perpendicular to the plane I)<Z, which se-

parates the two mediums, it suffers no re-

fraction, because one of the essentials is

wanting to that effect, viz. the obliquity of
the incidence.

I

But if a ray AG passes obliquely from air

into water, instead of continuing its course in

the direct line GB, it takes the direction Go,
and approaches the perpendicular pP, in such
a manner that the angle of refraction PGa is

less than its angle of incidence pGA.

If the ray came in a more oblique direc-
tion, the refraction would be still greater; so
that in all cases where the mediums are the
same, the angle of refraction will always be
found to bear a regular and constant propor-
tion to the angle of incidence ; or, to speak
in technical language, the sine of incidence is

to the sine of refraction in a given ratio, and
this ratio is discovered bv experience. Thus,
when a ray passes out of air into water, the
ratio is as 4 to 3.

•ut of water into air, as 3 to 4.
air into glass, as 3 to 2.
glass into air, as 2 to 3.
air into diamond, as 5 to 2.
diamond into air, as 2 to 5.

I ne retraction of light is attributed bv sir
Isaac IS ewton to the principle of attraction:

.

pClh
;
1|)S

?
lie ot the most satisfactory

pioots o, this theory is the known fact, that
the change in the direction of the rav com-
mences, not when it conies in contact with
t tie l enacting medium, but a little before it
reacnes the surface, and the incurvation aug-
mentsu 1 proportion as it approaches thisme-

‘ nil. Indeed no principle wii! account for4 c phenomenon of light passing more easily,
dlrectly> through a dense than

plough a rare medium, but that of altrac-
1011

’ ®1Ilce ’t is found tby universal experi-
ence, that the attraction of all bodies is in
proportion to their densities.

In passing from a dense into a rare

Zvrreri^ is a certain degree of ob-
•quity at which the refraction is changed
into reflection. In other words, a rav" of
light will not pass out of a dense into a'rare
meduim, if the angle of incidence exceeds a
certain limit, but will be reflected back
thus a ray of light will not pass out of glass
into air, if t he angle of incidence exceeds 40*

. 5
or ol| t °I glass into water, if the angle of

incidence exceeds 59° 20.

As tne rays of light, in passing from a dense
medium to a rarer, are refracted from the
perpendicular, in fact are bent or inclined
towards the eye of the spectator, who looks
at an object in the denser medium while
standing at its side, the reason will be clear
wiiy the bottom of a river appears to us
neaiei than it really is. If the spectator
stands on a bank just about the level of the
water, it is about one-third deeper than it ap-
pears

; and why an oar, partly in and partly
I

out of the water, seems broken. Let Qno
\

(bg. 26.) represent an oar, the part nQ being
out of, and the part no being in, the water*
the rays diverging from o will appear to di-
verge from b nearer to the surface of the
water, and every point in no will be found
nearer to the surface than its real place, and
the part no will appear to make an angle
with the part Q n. On this account also, a
hsh in the water appears much nearer the
surface than it actually is; and a skilful
maiksman, in shooting at it, will aim con-
siderably below the place which it seems to-
occupy.

On the same principle a common experi-
ment is explained. Put a shilling into a ba-
son, and walk back from it till the shilling is
just obscured by the side of the bason; then
by pouring water into the bason, the shilling
instantly appears; for by what has been said
above, the object, being now in a denser me-
dium, is made to appear nearer to its surface.

As the refraction must in all cases depend
on the obliquity of the ray, that part of any
body which is most immersed will seem to be
most materially altered by the refraction.
When, however, the object extends to no
great depth in the water, the figure is not ma-
terially distorted

; but if the object is of a
considerable size, or extends ' to a great
depth, those rays which proceed from the
more distant extremities come in a more ob-
lique direction on their emergence into the.



air, and they consequently suffer a greater

refraction than the rest. Thus a straight

leaden pipe appears near the bottom of a

deep water to be curved, and a flat bason

seems deeper in the middle than near the

sides.

To ese laws of refraction is to be attri-

buted tne difference between the real and the

apnerent rising of the sun, moon, and stars,

above the horizon. The horizontal refrac-

tion s something more than half a degree,

: nee tne sun and moon appear above
f horizon when they are entirely below it.

om the horizon the refraction continually

decreases to the zenith. Refraction is in-

oreased by the density ot the air, and conse-

quently it is greater in cold countries than in

iiot ; and it is also affected by the degree ot

cold or heat in the same country.

Parallel rays, if refracted, preserve their

parallel direction both in entering and in

paying out of a retracing medium, provided

the two surfaces o. the retracting medium are

parallel. The two rays, EA, EA, (Jig. 27.)

after refraction, while they approach the per-

pendiculars pp, continue parallel as before,

the reason of which is evident on the prin-

ciples already established; lor the ray AC,
(Pi. II. fig 3.) oncoming in contact with the

surface ot the refracting medium EE, does not

continue its course in the straight line C b, but

being refracted at the point of contact C, it

approaches the perpendicular Pp, and comes

out at a.

After coming out of the refracting medium,
if we suppose the surface GH parallel to EF,
it ought to proceed to B, having deviated

from the perpendicular in the same degree in

which it approached it on its first refraction ;

and thus it continues parallel to the line CB,
which is that in which it would have pro-

ceeded if it had not been intercepted by the

medium.
This parallelism cannot subsist if the two

surfaces Kf, HI, (fig. 4.) are inclined, as in

the figure ;
because the ray entering at a, and

emerging at b, the object A will be seen from

the point B at e, which is out of its true place.

Converging rays become less convergent in

passing from a rare to a denser medium, as

from air into water; and on the contrary,

their convergence is augmented by passing

from a. dense to a rarer medium, as from wa-

ter into air. (See fig. 1.) In the same man-
ner, diverging rays become less divergent in

passing out of a rare medium into one which

is denser, and their divergence is increased by

passing out of a dense into a rarer medium.
(See fig. 2.) This fact is a necessary conse-

quence of the general law of refraction : but

it will -satisfactorily explain why an object

under water appears larger to an eye above

the surface than it really is, and why all ob-

jects appear magnified seen through a mist;

for in ail these cases, the converging rays, by

which we see the extreme points of the ob-

ject, and which during their passage through

the water, See. were refracted towards the

perpendicular, on their emergence into the

air are made more suddenly to converge, and

consequently the visual angle is rendered

more obtuse.

It i. evident, that when parallel rays fall

upon a spherical surface, that ray only which

E
enetrates to the centre or axis will proceed

i a direct course ; for all the rest muStneces-
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sarily make an angle more or -less obtuse, in

proportion to their distance frdfh' the centre ;

they are therefore rendered Convergent or

divergent according to the nature of the me-
dium on which they are incident. If they fall

on the convex surface of a medium denser

than that which they leave, as in passing

from air into glass, they will converge, as may
be seen in Plate II. fig. 5. where that phe-

nomenon is represented ; for the parallel

rays, ki,fg, (fig. 10.) falling in an oblique di-

rection on the refracting medium terminated

by the convex surface E/g, they will be re-

tracted, and will each respectively approach
the perpendiculars iC, orgC, and will conse-

quently have a tendency to unite towards the

axis All.

It is however proper to remark, that the

point at which they join the axis AB will be
distant from the surface of the refracting me-
dium, in proportion as the point on which they

fall on the convex surface is distant from that

axis; becau e the more distant that point is,

the more oblique is the incidence of the ray.

Finis the ray Id joins the axis at k

;

but the

rayfg does not join the axis till it arrives at D.

Bays already convergent, falling on the

convex surface of a dense medium, will be
acted upon differently according to circum-

stances.

If their convergence is exactly propor-

tioned to the convexity of the surface, they

will not suffer any refraction ;
(see fig. 6.)

because in that case one of the essentials is

wanting to refraction, viz. the obliquity of the

incidence ; and each ray proceeds in a direct

line to the centre of that circle, of which the

convex surface is an arch or segment.

For instance, the rays ef and dh, (fig. 1 1 .)

which tend to unite at C, the centre of the

convex surface, may be considered as per-

pendicular, being the radii of thy circle.

If the rays have a tendency to converge

before they reach the centre of the convexity,

they will then be rendered less convergent

for instead of converging to a point at b

(fig. 7.), they will converge at B. The rea-

son of this is evident
;

for the ray ih (fig. 11.)

which, if not intercepted, would meet the

axis at k, nearer the surface of the refracting

medium than the centre of convexity C, be-

ing refracted towards the perpendicular or

radius dC, meets the axis only at o.

If, on the contrary, the rays have a tend-

ency to converge beyond the centre of the

convexity, they will then, by the law of re-

h action, be rendered still more convergent,

as in fig. 8 ;
where their point of union, if not

intercepted, would be c ;
but where, by the

influence of the refraction, they are found to

converge at C. For the ray gh, (fig. 1 1.) the

tendency of which is towards /, is refracted

towards the perpendicular dC, and joins the

axis at p.
If diverging rays fall on the convex surface

of a denser medium, they are always ren-

dered less divergent, as in fig. 9. ; and they

may be rendered parallel, or even conver-

gent, according to the degree of divergence

compared with the convexity of the refract-

ing surface, on the principles already ex-

plained.

If rays pass from a dense to a rarer medi-

um, the surface of the dense medium being

convex, in this case parallel rays become con-
j

vergent
;
for the parallel rays de, gi, (fig. 12.) !
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when they reach the convex surface cD i, in-

stead of continuing their direct course, arc

refracted from the perpendiculars aC. bC,

and converge at k.

Converging rays are also rendered more
convergent. Thus the rays le, ui, which

without any change in the medium, would
have proceeded in the direction rn and o, in

consequence of the refraction which they

suffer, and which bends them from the per-

pendiculars aC, bC, unite at p.

Diverging rays, if they proceed from the

point C, the centre of convexity, suffer no
refraction

; because, for the reasons already

assigned, they may be considered as perpen-
dicular to the refracting surface, and conse-

quently they are deficient in one of the

causes of refraction, the obliquity of inci-

dence.

If they proceed from a point which is

nearer to the surface than the centre of con-

vexity, such as r, they will be refracted from
the perpendiculars aC, bC, and will be ren-

dered more divergent towards x and ?/.

If, on the contrary, the diverging rays

come from a point such as q, beyond the cen-

tre of convexity, they will be rendered less

divergent; for instead of going towards z and
z, they will be refracted from the perpendicu-
lars aC, bC, towards/and h.

When rays pass from a rare into a dense
medium, and the surface of the dense medium
is concave, then parallel rays are rendered
divergent, as in Plate II. fig. 13. ; for the pa-

rallel rays ab, de, (fig. 17.) are refracted to-

wards the perpendiculars /C and gC, and
are consequently divergent.

Converging rays falling on the same con-
cave surface will be rendered less conver-
gent, as in fig. 14. For the rays ab, de, (fig.

1 8.) which would have converged at O if their

progress had not been intercepted, will be
refracted towards the perpendiculars/C and
gC, and will unite only at i. If the conver-
gence was less, they might by the refraction

be rendered parallel, or even divergent.

Diverging rays proceeding from the centre
of concavity will not suffer any refraction, for

the reasons already assigned.

If, however* diverging rays proceed from
any point nearer the refracting surface than
the centre of concavity, they will be rendered
less divergent, as in tig. 15. For the two di-

verging rays kb and ice (tig. 19.), instead of
proceeding to d and h, are refracted towards
the perpendiculars/C and gC.

If, on the contrary, which is the most ge-
neral case, the diverging rays proceed from a.

point more distant from the surface than the
centre of concavity, their divergence will be
increased, as in fig. 16. For the diverging
rays lb and le (fig. 19.), which tend towards
m and n, are refracted towards the perpendi-
culars JC and gC, and become more diver-
gent than they would otherwise have been.

When rays pass from a dense into a rarer
medium, and the dense medium is terminated
by a concave surface, then

Parallel rays become divergent; for the
parallel rays de, gi, (fig. 20..) when they reach
the concave surface <T)f, instead of continu-
ing their course in the direct lines towards f
andli, proceed towards m and p, being re-

fracted from the perpendiculars Ca, Cb, anct
are consequently divergent..
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Converging ray5
, if their ppiot of -eonver-

!

gt'i’.ce is precis.?!;, at C, the centre of the con-
cavity cD/, will n >t suffer any refraction, be-
cause they are perpendiculars, as already ex-
plained, therefore have no obliquity of inci-

dence. If, on the other hand, the rays tend
to a point, such as a, nearer to the surface
than the centre of the concavity C, then they
are rendered more convergent

; for the rays
r;c, ri, which naturally tend to that point, are
refracted from the perpendiculars Co, Ci, and
converge at o, nearer the concave surface.

Lastly, if the converging rays tend to a
point /, which is beyond the centre C, they
are rendered less convergent. For the rays
.sc, ti, which would naturally unite at that
point, are retracted from the perpendiculars
CL, Ci, and unite at k, which is more distant
still.

Diverging rays in the same circumstances
are rendered more divergent. For the rays
Er, E/, diverging from the point E, instead of
proceeding towards a and x, are refracted
from the perpendiculars, and are directed
towards y and z.

From tiie property which all spherical con-
vex surfaces have, of rendering parallel rays
passing out of a rarer medium convergent,
glasses made in this form are very commonly
used as burning-glasses; and as the sun’s rays,

proceeding from so vast a distance, may be
considered as parallel, the focus of parallel

rays will of course be their burning-point.

A lens is a transparent, body of a different

density from the surrounding medium, and
terminated by two surfaces, either both sphe-
rical, or the one plane and the other spheri-

cal, whether convex or concave. They are
therefore generally distinguished by their

forms, and are called plano-convex or plano-
concave, or double convex or double con-
cave ; a lens which has one side convex and
the other concave, is called a meniscus, or

concave-convex lens. See Plate II. tig. 21.

It is evident, that in lenses there may be al-

most an infinite variety with respect to the
degree of convexity or concavity ; for every
convex surface is to be considered as the seg-

ment of a circle, the diameter and radius of
which may vary to almost an infinite extent.

Hence, when opticians speak of the length of

the radius as applied to a lens, as for instance,

when they say its radius is 3 or G inches, they
mean that the convex surface of the glass is

the part of a circle, the radius of which, or

half the diameter, is 3 or 6 inches.

The axis of a lens is a straight line drawn
through the centre of its spherical surface

;

and as the spherical sides of every lens are

arches of circles, the axis of the lens would
pass exactly through the centre of that circle,

of which its sides are arches or segments.

From what has been already stated, it is

obvious that the certain effect of a convex
lens must be to render parallel rays conver-

gent; to augment the convergence of conver-

ging rays ;
to diminish in like manner the di-

vergence of diverging rays, and in some cases

to make them parallel or even convergent,

according to the degree of divergence com-
pared with the convexity of the lens. In

what is called a double-convex lens, this effect

will be increased in a duplicate proportion,

since both surfaces will act in the same man-
ner upon the rays ; and since it has been

proved, that parallel or convergent rays have
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their convergence equally augmented by be- ’

ing incident on the convex surface of a 'dense,
or the concave surface of a rare medium,
i hese glasses then must necessarily have l lie

effect of magnifying glasses, sinc e by the
convergence of the rays the visual angle is

rendered more obtuse, and consequently the
image which is depicted on the retina-must be

‘

proportionally larger.
r
I he focus of those rays which come in a

parallel direction to the" glass, is called the
focus of parallel rays, or principal focus. In
a plano-convex glass this focus is at the length
ol the diameter of that circle, of which the
convex surface is a segment; and in a dou-

!

ble-convex lens, or one which is convex on
both sides, the focus is as the distance of the
radius, or half the diameter, of the circle of
which the lens is a segment. This focus
therefore is easily found upon mathematical
principles. It may also be found, though not
with equal exactness, by holding a sheet of
paper before the glass when exposed to the
rays of the sun, and observing the distance of
the paper from the glass when the luminous
spot on the paper is very small, and when it

begins to burn ; or when the focal length
does not exceed three feet, the focus may be
found by holding the lens at such a distance
from the wall opposite a windowT-sash, that
the image of the sash may appear distinct

upon the wall.

From this property in convex lenses, of
rendering all rays in some degree convergent
which fall upon their surfaces, it is evident
that in all such cases there must be a point,
which in general is at the focus, where pen-
cils of rays proceeding from the extreme
point of any object must first unite and then
cross each other

; and consequently an in-

verted image of the object will be exhibited
at any distance beyond that point. This may
be elucidated by a very easy experiment,
viz. by holding a common reading or magni-
fying glass between a candle and a sheet of
paper suspended on the wall, at a proper dis-

tance, when the image of the candle will ap-
pear on the paper inverted: and the reason
of this is extremely clear

; for it is evident
that the upper pencils after refraction, are
those which proceeded from the under part
ot the luminous body, and the under rays
are those which come from its top. The po-
sition is therefore only inverted, and the
image remains unimpaired.

1 rom the same property, convex lenses
will cause many rays to enter the eye which
would otherwise have been scattered or dis-

persed, and therefore objects seen through
them appear clearer and more splendid than
when viewed by the naked eye. If, how-
ever, the glass is very thick (Win high mag-
nifiers), some of the rays which enter it will

be reflected or sent back, and consequently
the brilliancy of the image will suffer some
diminution.

A large object seen through a lens which
is very convex will appear deformed

; and
this proceeds from the refraction not being
equal at all .points in such cases. The same
cause operates also to render some parts of
the image indistinct, wdiile others are distinct

and clear. Thus the extremities of the
image seen through a lens of a very short
focus are commonly confused and indistinct,

because the refraction at the edges of the lens

does not agree with that of the mkid's parts.

The modes adopted for remedying these de-

fects in optical glasses, will be hereafter ex-

'

plained.

The effects of a concave lens are directly

opposite to those of the convex lens. In

other words, by such a glass, parallel rays

are rendered divergent, converging rays have
their convergence diminished, and diverging

rays have their divergence augmented, in pro-

portion to the concavjty of the lens. These
glasses then exhibit objects smaller than they
really are

; for by causing the rays to diverge,

or more properly by diminishing the con-
vergence of tiie rays proceeding from the ex-

treme points of the object, the visual angle is

rendered more acute, and the image painted

on the retina is smaller, than it would have
been had these rays not been intercepted in

their natural progress; and by the diver-

gence of the rays the object is represented
with less clearness than it would otherwise
have had, since from this cause a less quantity
of light enters the pupil of the eye. All
concave lenses have a negative or virtual fo-

cus, which is a point corresponding with the
divergence of parallel rays incident on the
surface of the lens.

Light is, however, not so simple a sub-
stance as it may be supposed upon superfi-

cially considering its general effects ; it is in-

deed found to consist of particles which are
differently refrangible, that is, some of them
may be refracted more than others in passing
through certain mediums, whence they are
supposed by philosophers to be different in

size. The common optical instrument called

a prism, is a triangular piece of glass, through
which if a pencil or collection of rays is made
to pass, it is found that the rays do not pro-
ceed parallel to each other on their emer-
gence, but produce on an opposite wall, or
any plane surface that receives them, an ob-
long spectrum, which is variously coloured,
and it consequently follows that some of the
rays or particles are more refrangible than
others.

The spectrum thus formed is, perhaps, the
most beautiful object which any of the ex-
periments of philosophy presents to our view.
'I he lower part, which consists of the least re-

frangible rays, is of a lively red ; which,
higher up, by insensible gradations, becomes
an orange; the orange, in the same manner,
is succeeded by a yellow

;
the yellow, by a

green
; the green, by a blue; after which "fol-

lows a deep blue or indigo; and lastly, a faint
violet.

Of Vision. There is not any part of the
animal frame which displays in a more satis-

factory manner to our reason, the wisdom and
design ot our Creator, than the eye. Its

anatomical structure is however explained
under the articles Anatomy and Physio-
logy. It is only necessary at present to con-
sider it as an optical instrument. The ex-
ternal coat or case, which forms the globe of
the eye, is at the back part strong and opake

:

the fore part is thin and transparent, so as to
admit readily the rays of light

; and it is there-
fore called the cornea, from its resemblance
to polished horn. It incloses three pellucid
matters called the humours, which are of dif-

ferent densities. That in the anterior part,
immediately under the cornea, is called the
aqueous humour; that immediately behind is



the crystalline humour, which is a double-con-

vex lens or great refracting power, and the rest

of the eye is tilled with a jelly-like substance

called the vitreous humour. The iris, which

is the coloured part of the eye, is an opaque

membrane which is perforated by a small

hole, the pupil, through which the rays of

light must pass to the crystalline humour.

The optic nerve enters at the under part,

and is spread all over the interior surface, at

the back of the eye, in the form of a line net-

work, and therefore is called the retina. The
student of optics will see from this, that the

eye is altogether calculated to act as a convex

lens of strong refractive powers.

It has already been explained, that from

every luminous point of a visible object,

cones or pencils ot' light are emitted or re-

flected in every direction ;
but to produce

vision, it is necessary that they should be con-

centrated or converged to such a point as to

make a forcible impression on the retina.

Thus from the luminous body A, Plate II.

(tig. 22.) the rays r, r, r, are sent in various

directions. Those which fail upon the trans-

parent cornea CC, are there refracted in

such a manner as to enter the pupil atp, and

in passing the chrystalline lens or humour they

suffer a second refraction, and are converged

to a point or focus at the point a on the re-

tina. Now it is evident, that if the rays

could have passed the humours of the eye in

their natural direction, that is, in the direction

of the cone or pyramid CAC, they would
have made upon the retina a very extensive

but feeble impression, such as we know by
experience could not produce distinct vision

;

to obviate this it is appointed by the all-wise

Author of our existence, that by the force of

the refraction which they suffer in the eye,

they should form another cone opposed to

the first at its base, and the apex o( which is

at a, and thus an impression sufficiently forci-

ble to produce distinct vision is made on the

retina.

In the preceding instance, the luminous

body A was considered as a point; and what
has been said of it will apply to every point

of a visible object, which is capable of trans-

mitting or reflecting to the eye a pencil or

collection of rays. Thus we may easily sup-

pose that from every part of the arrow O A
B, (fig. 23.) cones or pencils of light may be
transmitted

;
these, like all pencils, or collec-

tions of rays, coming from a point, will di-

verge, and will fall upon the eye in some de-

gree divergent, or in the form of cones or py-
ramids.

The pencil of rays OEIF will then paint

the extremity O in the point I ; the pencil

BFME will aiso paint the extremity B in the

point M; and since all the points between O
and B are represented between I and M, of

course IM will be the image of OB. Hence
it is evident, that by means of this refraction

there are certain points at which the rays of

light, after passing the pupil, cross each other,

and the image which is formed on the retina

is consequently inverted.

Artificial eves are sold by the opticians, in

which all the humours are made of different

kinds of glass, and may be separated at plea-

sure. At the back part, where the retina is

supposed in the natural eve to receive the

converged rays, is placed a piece of ground

glass, where the image from the opposed ob-
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ject is rendered in an inverted position, as in 1

a camera obscura. The same effect may be
produced with a natural eye, and the nature
of vision may be thus experimentally demon-
strated: if a bullock’s eye is taken fresh,' the
posterior coats dexterously removed even to
the vitreous humour, and if a piece of white
paper is then placed at the part, the image
ot any bright object which is placed before
the eye will be seen distinctly painted on the
paper, but in an inverted position.

If the humours of the eye, through age or
weakness, have shrunk or decayed, the cor-
nea will then be too flat; and the rays, not be-
ing sufficiently bent or refracted, arrive at the
retina before they are united in a focus, and
would meet, if not intercepted, in some place
behind it, as in Plate II. fig. 25. They
therefore do not make an impression suffici-

ently correct and forcible, but form an indis-

tinct picture on the bottom of the eve, and
exhibit the object in a confused and imperfect
manner. This defect of the eye is therefore
remedied by a double-convex lens, such as

the common spectacle-glasses, which, bv
causing the rays to converge sooner than they
otherwise would, afford that aid to this defect
of nature which the circumstances of the case
may require ; the convexity of the glass being
always proportioned, by one who is capable
of directing in the choice of spectacles, to the
deficiency in vision.

If, on the contrary, the cornea is too con-
vex, the pencils of rays will unite in their

foci before their arrival at the retina, as in

fig. 26, and the image will also be indistinct.

This defect is remedied by concave glasses,

which cause the rays to diverge
; and conse-

quently, by being properly adapted to the
case, will enable the eye to form the image
in its proper place.

The rays of light being emitted or reflected
from a visible object in all directions, it must
be plain that some of them from every part
of it must reach the eye. Thus the object
AB (Plate II. fig. 28) is visible to an eye in

any part where the rays Aa, Ab, Ac, Ad,
Ac, Ba, B b, Be, Bd, Be, Ca, C b, Ce, Cd,
and Ce, can come. But though rays are re-

flected from eyery point of the object to

every part of the circumambient space, yet
it is evident that only those rays which pass

through the pupil of tiie eye can affect the
sense; and those rays also give the ideas.of
colour, according to the properties of those

bodies which transmit or reflect them.

As the d irection in which the extreme pencils

of light cross each other in the eye, bears a
due proportion to the angle in which they are

transmitted from the object to the eye, it is

evident that the image formed upon the retina

will be proportioned to the apparent magni-
tude

;
and thus we have our first ideas of the

size and distance of bodies, which, however,
in many cases are corrected by experience.

The nearer any object is to the eye, the larger

is the angle by which it will appear in the

eye, and therefore the greater will be the

seeming magnitude of that body. In Plate

II. fig. 24, let AB be an object viewed di-

rectly by the eye QR. From, each extre-

mity draw the lines AN and BM, intersect-

ing each other In the crystalline humour at I.

Then draw the line IK in the direction in

which the eye is supposed to look at the ob-

ject- Tins angle All) is then the- optical or
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visual angle
;
and the line IK is called the op-

tical axis, because it is the axis of the lens or

crystalline humour continued to the object.

'Phe apparent magnitude of objects, then,

depending thus on the angle under which
they are seen, will evidently vary according
to their distances. Thus different objects, as

AB, CD, EE, the real magnitudes of which
are very unequal, may be situated at such
distances from the eye as to have their appa-

rent magnitudes all equal ; for if they are si-

tuated at such distances that the rays AN,.
BM, shall touch the extremities of each, they
will then appear all under the same optical

angle, and the diameter MN of each image
on the retina will consequently be equal.

In the same manner object's of equal mag-
nitude, situated at unequal distances, will ap-

pear unequal. For let AB and GII, two
objects of equal size, be placed before the

eye at different distances, IK and IS; draw
the lines CP and HO, crossing each other in

I ; then OB, the image formed by the object

GH on the retina, is evidently of a greater

diameter than the image MN, which repre-

sents the object AB; in other words, the ob-
ject GH will appear as large as an object of

the diameter TV, situated at the same place 1

as the object AB.

To render the subject still clearer, suppose
the object P1K (see Blate II.. fig. 27) to be at.

a hundred yards distance, it will form an an-

gle in the eye at A. At two hundred yards
distance the angle it makes will be twice as

small in the eye at B. Thus to whatever mo-
derate distance the object is removed, the

angle it forms in the eye will be proportion-

ably less, and therefore the object will be di-

minished in the same proportion.

Hence it follows, that objects situated at

different distances, whose apparent magni-
tudes are equal, are to each other as their'

distances from the eve ; and by the same
rule, equal objects situated directly before-

the eye, have their apparent magnitudes in a
reciprocal proportion to their distances.

T his last proposition must, however, be re-

ceived with some allowance
;

for it is only
applicable to very distant objects, and to

those where the sense is notcorreeted by the
judgment. For if the objects are near, we
do not judge of their magnitude according to

the visual angle. Thus, if a man of six feet

high is seen at the distance of six feet under
the very same angle as a dwarf of only two
feet high at the distance of tw-o feet, still the
dwarf will not appear as large as the man, be-
cause the sense is corrected by the judg-
ment.

In most cases, however, where the dis-

tance is considerable, the rule will be found
accurate

;
and as it lias its foundation in na-

ture, most of the phenomena of vision will

be explained by having recourse to the prin-

ciples here laid down. If the eye is placed
above a horizontal plain, the different parts

of this plain will appear elevated in propor-
tion to their distance, till at length theyr will

appear upon a level with it. For in propor-
tion as the different parts are more distant)

the rays which proceed from them form an-
gles with the optical axis IK (Plate 11. fig;

24) more and more acute, and at length be-
come almost parallel. This is the reason
why, if we stand on the sea-shore, those

parts o£ the ocean which^ are at a great diy-
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lance appear elevated : for the globular form
ot the earth is not perceptible to the eye

;

and if it was, the apparent elevation of the
sea is far greater than the arch which a seg-
ment ot the globe would form within any dis-
tance tint our eyes are capable of reaching.

l or the same reason, if a number of objects
are placed on the same plane and at the same
height below the eye, the more distant will
appear taller than the others

; and if the
same objects are placed on a similar plane
above the eye, the more distant will appear
the lowest.

1 he distant parts of a long wall, for the
same reason, appear to a person who stands
near one end to curve, or incline towards
him. In the same manner the high wall of a
lofty tower seems to a spectator, placed di-
rectly under it, to bend over him, and
threaten him with instant destruction. If anv
person inclined to make the experiment will
lie down on his back in a situation of this de-
scription, at the distance of five or six feet
from the wall of which he contemplates the
tremendous height, he will immediately be
made sensible of the phenomenon.

If the distance between two objects forms
an insensible angle, the objects, though in re-
ality at some distance from each other, will

appear contiguous. This is assigned by some
astronomers as the reason why the ring or
belt of Saturn appears as one mass of light,

while they contend that it is formed from a
number of little stars or satellites ranged with-
in a certain distance of each other.

If the eye is carried along, as in a boat,
without being sensible of its own motion, tiie

objects which are stationary on each side will

appear to move in a contrary direction. Thus
we attribute to the sun and the other heavenly
bodies a diurnal motion, which only affects

the earth which we inhabit.

If two or three objects at a considerable
distance, and on which the eve of the spec-

tator is fixed, mo.e with equal velocity past

a third object which is at rest, the moving ob-
jects will appear to be actually at rest, and
that which is really stationary will appear in

motion. Thus the clouds which pass over
the face of the moon appear at rest, while the

moon itself appears to proceed rapidly along

in an opposite direction. This happens, be-

cause the eye which is fixed upon the clouds

follows their motion mechanically, and there-

fore the moon appears to move and not the

clouds ;
as in the boat we do not perceive its

motion, but conceive the banks are retiring

behind us.

If the centre of the pupil, that is, the op-

tic axis, is directed along the surface of any
slender object in a perfectly right line, this

line w ill appear only a point, because, in fact,

the extremities only are visible.

An extended and distant arch, viewed by
an eye which is exactly in the same line, will

appear as a plane surface ; because all the

parts appearing equally distant, the curvature

will not be perceived.

If a circle is viewed obliquely it will ap-

pear an oval, because the diameter which is

perpendicular ‘o the eye is shortened
;

in

other words, the rays which proceed from
the extremities form an angle so much the

more acute as the obliquity is greater
; on

the contrary, the diameter which is parallel

to the eye is apparently extended.

Such are the general principles upon which
vision is performed ; but the sense of sight is

limited not only with respect to distant ob-

jects, but with respect to those which are

near. Every person will easdy perceive that

if a book, or arty other object, is held too

close to the eye, the letters or the object will

appear very indistinct and confused. This
distance varies with respect to different eyes.

Very near-sighted persons can see at the dis-

tance of one or two inches
; but Where the

eye is in a sound state, the point of distinct

vision varies from six to ten inches, or eight

inches as a medium.

To understand the reason of this, it is ne-

cessary to remember that objects are made
visible by cones >f diverging rays proceed-
ing from every luminous point of an object

;

but to have the object clearly painted on the

retina, the rays must not enter the pupil of
the eye too divergent. Indeed they ought to

come in almost a parallel direction, more in

the form of a cylinder than a cone, otherwise-

the humours of the eye will not make them
converge at the proper points on the retina.

Thus, let us suppose CD (Plate HI. fig. 22)
to be the diameter of the pupil of the eye

;
()

is then a luminous point of any object si-

tuated at the distance of about six inches

and OC and ODare divergent ray s proceed-
ing from this point. Let AC and BP then
be parallel rays. It will then be evident that

the divergency of the rays OC and OJ) is so

very small, that they are almost parallel when
they arrive at the pupil

; and consequently
the eye will be able to converge them in such
a degree as to produce distirtet vision.

If, on the contrary, the point O was nearer
to the pupil, or if the pupil was larger, they
would fall more diverging upon the eye, and
the image ot 'he object would be formed at a
point behind the retina, so as to be very im-
perfect and confused. Hence w e may easily

perceive the use of a single lens of a short

focus, or high magnifying power, such as is

employed in the single microscope. It ren-

ders these divergent rays less divergent ; and
consequently, assists the eye in making them
converge to that point which is necessary to

distinct vision.

From the principles laid down it may ea-
sily be understood why very minute objects
are imperceptible to the naked eye. If those
objects could, consistently with distinct vi-

sion, be brought near to the eye, they would
be perceived as well as by the aid oV a mi-
croscope: hence some very near-sighted per-
sons may be said to have microscopic eyes;
but at six or eight inches (the limit of distinct

vision) these objects subtend too small an an-
gle to be perceptible. ' Opticians say that the
eye -is not capable of perceiving any object
which subtends an angle of less than half a
minute of a degree. The image on the re-

tina is in this case less than the part of

an inch, and the object itself at six inches dis-

tance less than the part of an inch

broad. AU smaller objects are invisible.

All very distant objects, upon the same
principles, appear indistinct ; for their images
on the retina are so extremely small, that

the distinction of parts is not perceptible.

Thus if a man, of six feet stature, is viewed
at the distance of a mile, his image on the re-

tina will not be more than the thousandth
part of an inch in length. We cannot be

surprised, therefore, if the eye can discern
nothing of his features, or the minuter pari#
of his body.

Distant objects, however, appear not only
indistinct but obscure • and this last effect is

from a deficiency of light, very many of the
rays being intercepted in ‘their passage
through the air. Hence the difference in the
appearance of such objects in a dark and
cloudy day, w hen the air is impregnated with
vapours, from that which they assume when
the sun shines full and strong upon them.

With a single glass the defects in sight,
with respect to many objects, either too near,
or at too great a distance, for the persons la-

bouring under them, are remedied
; but there

are cases where the object is so far distant, or
so minute, that, though its outline may reach
the eye, its parts must still, even with the aid
ot a single lens, be indistinctly perceived.
The art of man has discovered a remedy, in a
great degree, for this imperfection

; and by
means of a combination of glasses lias open-
ed a wide field for iiis researches into the
wonders of nature: he can now trace the
limbs of an insect invisible to the naked eye;
or he can make the celestial objects appear
to him as if their distance had been on a sud-
den diminished by many million - of miles.

Ordeal in tmmcv s .—From w hat has been
i-d ted concerning vision, the principle of the
single microscope will be easily understood.
Since the eye cannot have a distinct percep-
tion ot any obje< t at a nearer distance than
six or eight inches, and since there are many
objects wh ch at that distance must be wholly
imperceptible, or at be t appear as points,
an instrument which can render them visible,

is a very desirable attainment.

It has been sufficiently explained that ob-
jects appear larger or smaller m proportion
to the angle under which they are seen. Since
therefore the rays by w hich small objects are
rendered visible by the microscope, must
come from the extreme points of that object,
it is manifest that though tb-- apparent mag-
nitude is increased by the interposition of the
lens, its real magnitude remains the same,
i he lens enables us to view it at a shorter
distance

;
it will therefore appear exactly as

much larger in diameter through the lens', as
its distance from the glass is less than the
nearest distance of distinct vision with the
naked eye.

Let A (Plate III. fig. 1) be then a point
of an object not visible to the eye at a less
distance than AB, because the rays are too
divergent for distinct vision. Mow if the
same object is placed in the focus C of the
lens D, the rays which proceed from it will
be rendered parallel by passing the lens ; and
therefore the object is rendered distinctly vi-
sible to trie eye at E. It will then of course
appear as much larger through the lens than
to the naked eye, as CD is less than AB.

it the object AB is in the one focus of the
lens DE, and the eve in the other focus F
(fig. 2), as much of the object will be visible
as is equal to the diameter of the lens

; for
the rays AD and BE proceed through the
extremities of the lens, and are united at the
focus F, and render the extreme parts of the
object visible. Hence a maxim in optics,
“ that when an object is placed in one focus
ot a lens, and the eye in the other, the object
appears just twice as large as it would to the
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Baked eye, whatever the size of fhe lens:”

for the lines FD and FE, if protracted to the

distance of A and B, would form an image
exactly twice as large. “

If, oil the other

hand, the eye is nearer to the lens than the

focus, it will see the object still larger ; and if

it is farther than the focus it will not see it so

large
; and in all cases the visible part of the

object will be to the lens, as the focal dis-

tance of the lens is to the distance of the

eye.”

From what has been said, the reason will

be very plain why the magnitude of objects

seen through a double-convex lens, that is, a
single microscope, will be in the proportion

which the focus o£the lens bears to the limits

of distinct vision. Thus, suppose AB, tig. ],

to be that distance, or about six inches, so

that the eye B can but just perceive the ob-
ject A, and let the focal distance of the lens

D be one-half of an inch
;
then since CD is

but one-twelfth of'AB, the length of the object

at C w'ill appear twelve times as large as at

A, and its surface will appear magnified 1 44
times.

The most powerful single microscopes are

very small globules of glass, which any cu-

rious person may make for himself by melting

the ends of line threads of glass in the flame
of a candle

;
or by taking a little fine pow-

dered. glass on the point of a -very small nee-

dle, and melting it into a globule in that way.
It was with such microscopes as these that

Lewenhoeck made all his wonderful disco-

veries, most of which are deposited in the Bri-

tish Museum.

The double or compound microscope dif-

fers from the preceding in this respect, that it

consists of at least two lenses, by one of which
an image is formed within the tube of the

microscope
;
and this image is view ed through

the eye-glass, instead of the object itself as in

the single microscope. In this respect the

principle is analogous to that of the telescope,

only that, as the latter is intended to view
distant objects, the object-lens is of a long fo-

cus, and consequently of a moderate magni-
fying power, and the eye-glass of a short fo-

cus, which magnifies considerably the image
made by the object lens. Whereas the mi-
croscope being intended only for minute ob-

jects, the object-lens is consequently of a

short focus, and the eye-glass in this case is

not of so high a magnifying power.

A single figure will serve to explain the

principles on which all these instruments are

constructed. Suppose therefore LN (Plate

III. fig. 3) to he the object-lens, and FG to

be the eye-glass.
r

I he object OB is placed a

little beyond the principal focus of LN. 'Fhe

cones or pencils of rays then proceeding from
the different points of the object, are by the

lens made to converge to their respective

foci, and form an inverted image of the ob-
ject at PQ. This image is seen through the

eye-glass FG, and the rays of each pencil

will proceed in a parallel direction to the pu-
pil of the eye. ^

The compound microscope was thus origi-

nally constructed of two glasses, but it was
found that what is called the field of view was
too confined in instruments of this construc-

tion. For the pencil of rays which emanates
from the point O of the object, qnd is con-

verged by the lens to D, would’ proceed af-

terwards diverging towards II, and therefore

Vol. II.

would never arrive at the lens FG, nor enter

the eye at E ; but the pencils which proceed
from o and b will be converged to the lens

EG, and sent to the eye at E in a parallel

direction. Hence if the object is large, a

very small part of it will be visible, because
several pencils will fall without the eye-glass

FG, and the field of view will consequently be
j

very limited.

To remedy this inconvenience, a broad
lens DE is interposed, either of a plano-con-
vex, or of a double-convex, form. By this,

it will be perceived, the pencils which would
have proceeded towards II and I, will be re-

fracted to the eye-glass, and the figure will

be completely formed as in the plate. This
glass is called by opticians the body-glass, be-

cause it is situated in the body of the mi-
croscope. Some artists now make these in-

struments with two eye-glasses, made rather
thin, which in some degree corrects what is

called the aberration, or dispersion of the
rays. In all these microscopes the object is

seen in an inverted position ;
but this is of

little importance with regard to small insects

and other minute bodies.

The solar microscope is a kind of camera
obscura, which, in a darkened chamber,
throws the image on a wall or screen. It

consists of two lenses fixed opposite a hole in

a board or window-shutter
;
one, which con-

denses the light of the sun upon the object
(which is placed between them), and the
other which forms the image. There is also

a plain reflector placed without, moved by a
wheel and pinion, which may be so re-

gulated as to throw the sun’s rays upon
the outer lens. The reader may form
some idea of this by inspecting the Plate
III. fig. 12, of the camera obscura, only
supposing the figures on the wall to be a

microscopic object magnified by the lens.

Mr. Adams’s most ingenious invention, the

lucernal microscope, is also to be considered
as a kind of camera obscura

;
only the light in

this latter case proceeds from a lamp, instead

of from the sun, which renders it convenient
to be used at all times. But for a descrip-

tion of this elegant and most amusing instru-

ment, we must refer to his Microscopical
Essays.

From what has been said on the nature of

the compound microscope, the principle of

the telescope maybe easily understood. Te-
lescopes are, however, of two kinds : the one
depending on the principle of refraction, and
called the dioptric telescope ; the other on
the principle of reflection, and therefore

termed the reflecting telescope.

The parts essential to a dioptric telescope

are, the two lenses AD and EY (Plate III.

fig. 4). As in the compound microscope,
AD is the object-glass, and EY is the eye-
glass ; and these glasses are so combined in

the tube, that the focus F of the one is ex-
actly coincident with the focus of the other.

Let OB then represent a very distant ob-

ject, from every point of which pencils of

rays will proceed so little diverging to the

object-lens AD, that they may be considered
as nearly parallel ; 1M will then be the image
which would be formed on a screen by the

action of the lens AD. For supposing OA
and BD two pencils of rays proceeding from
the extreme points of the object, they will

unite in the focal point F, and intersect each

Qq

other. But the point F is also the focus of
the eye-glass EY

; and therefore the pencil
of rays, instead of going on to diverge, will

pass through it in nearly a parallel direction,
so as to cause distinct vision.

It is then plain that, as in the compound
microscope, it is the image which is here
contemplated

; and this will account for the
common sensation when people say the ob-
ject is brought nearer by a telescope. For
the rays, which after crossing proceed in a
divergent state, fall upon the lens EY, as if

they proceeded from a real object situated at
F. All that is effected by a telescope then
is, to form such an image of a distant object,
by means of the object-lens, and then to give
the eye such assistance as is necessary for

viewing that image as near as possible
;
so

that the angle it shall subtend at the eye shall

be very large compared with the angle which
the object itself would subtend in the same
situation. This is effected by means of the
eye-glass, which refracts the pencils of rays,
so that they may be brought to their several
foci by the humours of the eye, as has been
described.

To explain clearly, however, the reason
why it appears magnified, we must again have
recourse to the figure. OB being at a great
distance, the length of the telescope is incon-
siderable with respect to it. Supposing,
therefore, the eye viewed it from the centre
of the object-glass C, it would see it under
the angle OCB : let OC and BC then be
produced to the focus of the glass, they will
then limit the image IM formed in the focus.
If then two parallel rays are supposed to pro-
ceed to the eye-glass EY, they will be con-
verged to its focus Id, and the eye will see
the image under the angle EHY.' The ap-
parent magnitude of the object seen by the
naked eye is, therefore, to that of the ima<*e
which is seen through the telescope, as the
magnitude of the angle OCB, or ICM, to
that of EHY, or 1GM. Now the angle
IGM is to ICM as CF to FG ; that is, as the
focal length of the object-glass to that of
the eye-glass.

The magnifying power of these glasses
may be augmented to a considerable degree,
because the focal length of the object-glass,
with respect to that of the eye-glass, may be
greatly increased. This however would re-
quire a tube of immense length

; because an
eye-glass of a very short focus would cause
such a dispersion of the rays of light, parti-
cularly towards the edges of the glass, that
the view would be intercepted by the prisma-
tic colours.

Another manifest defect in these telescopes-
is, that the image appears inverted: this,
however, is of no consequence with respect
to the heavenly bodies ; and on this account
it is still used as an astronomical telescope.
One of almost a similar construction is also
used on board of ships as a night-glass, to
discover rocks in the ocean, or an enemy’*
fleet. Notwithstanding the inconvenience' of
exhibiting the objects inverted, more glasses
than two cannot be employed from the pau-
city of lrglit

; and habit soon enables the per-
sons who use them to discern objects with to-
lerable distinctness.

Galileo, who had heard of the invention
of telescopes, but had not seen one, con-
structed a telescope upon theoretical princi-
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pies, and adopted a concave lens as an eye-

glass, but whether with a view of obviating

the disagreeable effect produced by the in-

version of the image or not is uncertain.

This effect is however produced by the Gali-

lean telescope, the construction of which is

as follows : Let AB, fig. 5, be a very dis-

tant object, from every point of which pencils

of rays proceed to the convex lens DR, and
are refracted towards their foci at FSG. But
a concave lens HI, the virtual focus of which
is at FG, being interposed, the rays are not
suffered to converge to that point ; but being

made less convergent, as is the effect of these

glasses, enter the pupil almost parallel, and
are converged by the humours of the eye to

their proper foci on the retina at FQR : and
the object will appear erect, because the

pencils of rays cross each other only once,
as in natural vision. Objects are seen very
distinct through this telescope ; but the field

of view is so small, tiiat its use is almost ex-

clusively confined to the common opera-

glasses. For if the focus of the eye-glass is

short, the pencils of rays are rendered so di-

vergent, that but a few7 of them can enter the

pupil.

it was necessary then, to render the diop-

tric telescope useful for terrestrial purposes,
to cause the image to be seen in an erect po-

sition. This was effected by the addition of

two other convex lenses; of this Kepler sug-

gested the idea, though it was not reduced to

practice till thirty years after his time. The
principle on which this telescope is construct-

ed will be easily understood from what has

been premised, and by inspecting the Plate,

tig. 6. It will be seen there, that to the com-
mon astronomical telescope, there are added
two other eye-glasses of the same focus as

the first, L'vl and QR ; and the first of these

is placed at twice its focal distance from III.

Alter the rays therefore have passed the first

eye-glass HI, instead of being received by
the eye, as in the former case of the astrono-

mical telescope, they pass on; the rays which
constitute each pencil being rendered paral-

lel : and in this state the respective pencils

cross each other in the common focus, and
the rays are received in this parallel state by
the second eye-glass LM. The rays then

constituting the respective pencils converge

lo their foci at NO, where a second image is

formed, but inverted with respect to the

former image EF. This then is the image

which is viewed through the third eye-glass

QR ; and being in the same position as the

object itself, is painted on the retina at XZY,
and causes the object to be seen erect, as if

no glasses had been interposed. The appa-

rent magnitude of the object is not changed

by these glasses
; and depends, as before, on

the focal lengths of the hrst object-glass and

the lens nearest to it. The brilliancy of the

object, however, will be diminished, since

several rays will be lost in their passage

through the two additional glasses. In placing

the glasses in this telescope, care must be

taken that the axes of the lenses coincide, or,

as it is evident from our principles, indistinct

vision only will be produced.

The brightness of the appearance through

any of these telescopes or microscopes, de-

pends chiefly on the aperture of the object-

glass. For if the whole of that glass was

covered except a small aperture in the mid-

dle, the magnitude of the image would not
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be altered ; but fewer rays of every pencil

being admitted, the object would appear ob-

scure.

In few words, the apparent distinctness or

confusion of any object, viewed through

glasses, depends bn the mutual inclination of

the rays in any one pencil to each other,

when they fall on the eye; the. apparent

magnitude depends upon the inclination of

the rays of different pencils to each other

;

the apparent situation depends upon the real

situation of the extreme pencils ;
and the ap-

parent brightness or obscurity depends on

the quantity of rays in each pencil.

As the magnifying power of all dioptric te-

lescopes depends on the proportion which

the focal length of the eye-glass bears to that

of the object-glass ; and as an eye-glass of

very high magnifying powers ctuld not be

used on account of the aberration or disper-

sion of the rays, from the unequal thickness

of the glass ;
various contrivances were in-

vented for tlie sake of employing object-

glasses of a very long focus. Wooden tubes

of a very great length were found unma-

nageable.' At length the famous Huygens
invented a mode of dispensing with the tube.

He attached the object-glass to a high pole,

with a piece of mechanism which enabled

him to raise or lower it at pleasure ;
and he

made the eye-glass correspond to it by a silk

cord, which he held tight in his hand. This

method is, we believe, still in use on the

continent for celestial objects, and distin-

guished by the name of the aerial telescope.

These inventions were however all render-

ed nugatory by the discovery of the reflect-

ing telescope. For a dioptric or refracting

telescope, even of one thousand feet focus, if

it could be used, could not be made to mag-
nify with distinctness above one thousand

times
;
whereas a reflecting telescope of the

length of eight or nine feet will magnify with

distinctness 1200 times.

The well-known property in concave spe-

culums, of causing the pencils of rays to con-

verge to their foci, and there forming an

image of any object that may be opposed to

them, gave rise to the reflecting telescope.

In this the effect is precisely the same as that

produced by the dioptric telescope; only

that in the one case it is produced by reflect-

ed, and in the other by refracted, light. Re-
flecting telescopes are made in various forms

;

and those principally in use in this country

are distinguished by the names of their re-

spective inventors, and are called the New-
tonian, Gregorian, and Hersehelian tele-

scopes. The reflecting telescope on the Gre-
gorian principle, which is the most common,
as it is found to be the most convenient, is

consructed in the following manner :

At the bottom of the great tube (Plate

HI. fig. 7) TTTT, is placed a large

concave mirror DUVF, whose principal fo-

cus is at rn: and in the middle of this mirror is

a round hole P, opposite to which is placed

the small mirror L, concave toward the great

one ; and so fixed to a strong wire M, that it

may be removed further from the great mir-

ror, or nearer to it, by means of along screw

in the inside of the tube, keeping its axis still

in the same line Pmn with that of the great

one. Now, since in viewing a very remote

object, we oan scarcely see a point of it but

what is, at least, as broad as the great mii-

ror, we may consider the rays of each pen-
cil, which now from every point of the ob-

ject, to be parallel to each other, and to co-

ver the whole reflecting surface DUVF. But

to avoid confusion in the figure, we shall only

draw two rays of a pencil flowing from each
extremity of the object into the great tube ;

and trace their progress through all their re-

flections and retractions to the eye j at the

end of the small tube tt, which is joined to
tlie great one.

Let us then suppose the object AB to be at

such a distance, that the rays C may flow

from its upper extremity A, and the rays E.

from its lower extremity B; then the rays C
falling parallel upon the great mirror at D,
will be thence reflected converging in the,

direction DG ; and by crossing at I in the

principal focus in the mirror, they will form
the lower extremity of the inverted image
IK, similar to the upper extremity A of the

object AB ; and passing on to the concave
mirror L (whose focus is at n), they will fall

upon it at g, and be thence reflected, con-

verging in the direction gN, because gm is-

longer than gn ; and passing through the hole

P in the large mirror, they would meet some-
where about r, and form the upper extre-

mity a of the erect image ab, similar to the
i upper extremity A of the object AB. But by
I passing through the plano-convex glass R ia

their way, they form that extremity of the

image at a. In the same manner the rays E,
which come from the bottom of the object

AB, and fall parallel upon the great mirror
at F, are thence reflected, converging to its

focus ; where they form the upper extremity
I of the inverted image IK, similar to the

lower extremity 13 of the object AB : and
thence passing on to the small mirror L, and
falling upon it at h, they are thence reflected

in the converging state AO ; and going on
through the hole P of tlie great mirror, they
would meet somewhere about q ,. and form
there the lower extremity b of the erect

image ab, similar to the lower extremity ft

of the object AB ; but by passing through,

the convex glass R in their way, they meet
and cross sooner, as at b, where that point of

the erect image is formed. The like being
understood of all those rays which flow from
the intermediate points of the object between
A and B, and enter the tube TT, all the in-

termediate points of the image between a and
b will be formed ; and the rays passing on
from the image- through the eye-glass S, and
through a small hole e in the end' of the lesser’

tube tt, they enter the e\ e j\ which sees the

image ab (by means of the eye-glass) under
the large angle ced, and magnified in length

under that angle from c to d.

In tlie best reflecting telescopes, the focus

of the small mirror is never coincident with
the focus m of the great one, where the first

image IK is formed, but a little beyond it

(with respect to the eye) as afen; the conse-

quence of which is, that the rays of the pen-
cils will not be parallel after reflection from
the small mirror, but converge so as to meet
in points about q, c, r ; where they would
form a larger upright image than ab, if the
glass R was not in their way, and this image
might be viewed by means of a single eye-

glass properly placed between the image and
the eye : but then the field of view would be
less, and consequently not so pleasant

;
for



that reason the glass R is still retained, to en-
large the scope or area of the field.

To find the magnifying power of this te-

lescope, multiply the local distance of the
great mirror by the distance of the small
mirror from the image next the eye, and mul-
tiply the local distance of the small mirror by
the local distance of the eye-glass; then di-

vide the product of the former multiplication
*by that of the latter, and the quotient will

express the magnifying power. The differ-

ence between the Newtonian and Gregorian
telescope is, that in the former the spectator
looks in at the side through an aperture upon
a plane mirror, by which the rajs reflected
from the concave mirror are reflected to the
eye-glass

; whereas in the latter the reader
will see that he looks through the common
eye-glass, which is in general more conve-
nient.

r

l he immensely powerful telescopes of Dr.
Ilerschel are oi a still different construc-
tion. '1 his assiduous astronomer has made
several specula, which are so perfect as

to bear a magnifying power of more than six

thousand times in diameter on a distant ob-
ject. The object is reflected by a mirror as

in the Gregorian telescope, and the rays are
intercepted by a lens at a proper distance, so
that the observer has his back to the object,
and looks through the lens at the mirror.
The magnifying power will in this case be the
same as in the Newtonian telescope; but
there not being a second reflector, the bright-

ness of the object viewed in the Herschelian
is greater than that in the Newtonian or
G regorian telescope. In conclusion, sir Isaac
Newton’s excellent maxim must not be
omitted: “ The art,” says he, “ of con-
structing good microscopes and telescopes
may.be said to depend on the circumstance
of making the last image as large and dis-

tinct and luminous as possible.”

There are some instruments of rather an
amusing than a useful description, the effects

ot which depend on a proper combination
of plane or convex glasses. Our limits will

not admit the notice of more than two of this

kind, namely, the magic lanthorn, and the
camera obscura. The former is a micro-
scope upon the same principles as the solar

microscope, and may be used with good ef-

fect for magnifying sma l transparent objects

;

but in general it is applied to the purpose of
amusement, by casting the image of a small
transparent painting on glass upon a white
wall or screen, at a proper distance from the
instrument.

Let a candle or lamp C (fig. 8) be placed
in the inside of a box, so that the light may
pass through the plano-convex lens NN, and
strongly illuminate the object OB ; which is

a transparent painting on glass, inverted and
moveable before NN, by means of a sliding

piece in which the glass is set or fixed. This
illumination is still more increased by the re-

flection of light from a concave mirror SS,
placed at the other end of the box, which
causes the light to fall upon the lens NN, as

represented in the figure. Lastly, a lens LL,
fixed in a sliding tube, is brought to the re-

quisite distance from the object OB, and a

large erect image 1M is formed upon the op*
posite wall.

The camera obscura has the same relation

to the telescope us the solar microscope has
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to the common double microscope, and is

thus constructed:

Let CD (fig. 12) represent a darkened
chamber perforated at L, where a convex
lens is fixed, ihe curvature of which is such,
that the locus of parallel rays falls upon the

opposite wall. Then if AB is an object at

such a distance that the rays which proceed
from any given point of its surface to the
lens L may be esteemed parallel, an inverted
picture will be formed on the opposite wall

;

lor the pencil which proceeds from A will

converge to a, and the pencil which proceeds
from B will converge to b, and the interme-
diate points of the object will be depicted
between a and b.

For the use of painters these instruments
are now constructed in a very convenient
mode. The lens is made to slide in a small
wooden box, so as to be easily adjusted to a
proper focus

; and the image falls upon a
plane mirror, placed obliquely at the back
part of the box, from which it is reflected on a
piece of ground glass, or on a sheet of white
paper extended over. The picture which is

thus formed is very tender and beautiful,

i he moving objects give it animation ; and
the outline formed is so perfect that it mav
be easily traced, even by a person who is

little skilled in drawing or perspective.

Of the doctrine of colours, or chromatics.
—In some of the preceding sections we had
occasion to use the word aberration, though
we had not then an opportunity of explaining
it

;
since in the optics of the mind, as well as

in those of which we are treating, when too
many images are presented at once, a certain
degree of confusion must necessarily ensue.
As there is no “ royal road to science,” so
philosophy gradually developes her secrets,

and the possession of one fact prepares the
mind for another.

We have hitherto assumed as a principle,
that a convex lens unites in one point,

which we have called the focus, all the rays
proceeding from any given point of an ob-
ject. If this was exactly the case, the images
formed by these glasses would be perfectly
distinct and unconfused. The principle,

however, holds strictly true only with respect
to those rays which pass nearly through the
centre ol the lens

;
for those which pass near

the extremities or edges of the glass, meet in

foci still more distant, and from this multipli-

cation of images great indistinctness results.

To shew the reason of this it is necessary
to have recourse to a figure. Let PP then
(Plate III. fig. 10) be a convex lens; and
Ee an object, the point E of which corre-
sponds with the axb of the lens, and sends
forth the rays EM, EN, EA, EM, and EN,
all ot which reach the surface of the glass,

but in different parts. Now it is manifest,
upon the principles already explained, that
the ray EA, which passes through the middle
of the glass, suffers no refraction; the rays
EM, EM, also, which pass through near to

EA, will be converged to a focus at F, which
we iiave been accustomed to consider as the
locus of the lens. But the rays EN, EN,
which are nearer to the edge of the glass, will

be differently refracted
; and will meet about

G, nearer to the lens, where they will form
an ther image Gg. Hence it is evident that
the first image I/is formed only by the union
of those rays which pass very near the centre

30?

of the lens
; but, in truth, as the rays of light

proceeding from every point of an ob ect are
very numerous, there is a succession of

images formed according to the parts of the

lens where they penetrate, which necessarily

produces great indistinctness and confusion ;

and this is what is meant by the word aberra-
tion.

This confusion or dispersion of the rays is

increased in proportion as the arcs PAP,
PBP, are larger segments of their respective

circles: hence in very thick and convex
lenses the aberration is such as to be intoler-

able. Even in the object-glasses of tele-

scopes, though they are made thin, and are

segments of large circles, and though from
these reasons the dispersion of the rays may
be insensible in itself, still the magnifying
power multiplies it as often as the object it-

self. lienee the greater the magnifying
power, the smaller should be the aperture of
the object-glass

; and when the dispersion of
the rays is very great, the defect is in some
degree remedied by covering the edge of the
lens with an opaque ring

; but in this case,

while distinctness is restored, the brightness
of the image is necessarily diminished. Op-
ticians have therefore endeavoured to form
such combinations of lenses, both concave
and convex, varying in their respective foci,

as must unite all the rays in a single point,

and thus present a distinct image. Calcula-
tions have been formed for these combina-
tions, but the hand of the artist has never
been able to bring the speculations of theo-
rists to entire perfection.

The plan most generally adopted by prac-
tical opticians is, to combine two shallow
lenses together in such a manner that they act
as a single lens. They use often plano-con-
vex, for that figure admits of less aberration
than any other ; but shallow lenses of a dou-
ble-convex kind will answer. In this combi-
nation the lenses are set near together, so that
the second lens acts only in bringing the rays
which pass through the first to a nearer focus.
Thus in Plate III. fig. 9, AB and CD are
two lenses of this description

;
and the focus

of AB would be at F, but, by the second
lens, the rays are made to converge at a
nearer focus/: thus they act together as a
single lens of double their magnifying power,
with this advantage

;
that as the curvatures of

both conjointly, are less than the curvature
of a single lens of equal power, the aberration
is greatly lessened.

The aberration which we have been describ-
ing results from the spherical form of the
glasses

; but there is another kind of aberra-
tion, which depends immediately upon the
nature and properties of light itself. Each
ray or beam of light, indeed, which gives us
the sensation of white, is found to be com-
pounded of seven other rays; and these com-
ponent rays are each of them differently re-
frangible. Hence objects viewed through
very convex glasses are often found to have
their edges tinged with various colours. This
effect was long felt, but it remained for New-
ton to explain the cause.

In the short history contained in the first

part of this article, the discoveries on colours
were briefly related

; but it will perhaps be
satisfactory to the reader to have the experi-
ment described in the words of Newton him-
self, which will at the same time afford an ex-
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ample of the style and manner of this first of

philosophers.

“ In a very dark chamber, at a round hole

F (Plate III. fig. 14), about one-third of an

inch broad (says he), made in the shutter of a

window, I placed a glass prism ABC, whereby
the beam of t he sun’s light, SF, which came
in at that hole, might be refracted upwards,

toward the opposite wall of the chamber, and

there form a coloured image of the sun, re-

presented at PT. The axis of the prism

(that is, the line passing through the middle

of the prism, from one end of it to the other

end, parallel to the edge of the refracting an-

gle) was in this and the following experiments

perpendicular to the incident rays. About
this axis 1 turned the prism slowly ;

and saw

the refracted light on the wall, or coloured

image of the sun, first to descend, and then

to ascend. Between the descent and ascent,

when the image seemed stationary, I stopped

the prism, and fixed it in that posture.

“ Then I let the refracted light fall perpen-

dicularly upon a sheet of white paper, MN,
placed at the opposite wall of the chamber;
and observed the figure and dimensions of the

•solar image PT, formed on the paper by that

light. This image was oblong, and not oval,

but terminated by two rectilinear and paral-

lel sides, and two semicircmar ends. On its

sides it was bounded pretty distinctly ; but on

ifs ends very confusedly .and indistinctly, the

light there decaying and vanishing by de-

grees. At the distance of 181 feet* from the

prism, the breadth of the image was about

2$ inches, but its length was about lOf inches,

and the length of its rectilinear sides about 8

inches
;
and ACB, the retracting angle of the

prism, whereby so great a length was made,

was 64k With a less angle the length of

tire image was less, the breadth remaining the

same. It is farther to be observed, that the

rays went on in straight lines from the prism

to the image ; and Therefore at their going

out of the prism had all that inclination to

one another from which the length of the

image proceeded. This image P I was co-

loured, and the more eminent colours lay in

this order from the bottom at T to the top at

P; red, orange, yellow, green, blue, indigo,

violet, together with all their intermediate

degrees, in a continual succession, perpetu-

ally varying.”

The philosopher continued his experi-

ments, and by making the rays thus decom-

pounded pass, aswas formerly related, through

a second 'prism, he found that they did not

admit of farther decomposition ;
and ihat ob-

jects placed in the rays producing one colour

always appeared to be of that colour. He
then examined the ratio between the sines of

incidence and refraction of these decom-

pounded rays ;
and found that each of the

seven primary colour-making rays, as they

may be. called, had certain limits within

which they were confined. Thus, let the

sine of incidence in gdass be divided into

fifty equal parts, the sine of refraction into

air* of the least and most refrangible rays

will con ta n respectively 77 and 78 such

parts, fhe sines of refraction of all the de-

grees of red will have tne intermediate de-

grees of magnitude, from 77 to 77f ; orange

from 77f to 771.
;
yellow from 77 | to 77f;

green from 7/y to 77^ »
blue from //a to
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77J ; indigo from 77J to 77^. ;
and violet

from 77^. to 78.

According to the properties of bodies in

reflecting or absorbing these rays, the co-

lours which we see in them are formed. If

every ray falling upon an object was reflected

to our eyes it would appear white; if every
ray was absorbed it would appear black ; be-

tween these two appearances innumerable
species of colours may be formed by reflection

or transmission of the various combinations
of the colour-making rays. If the rays also

of light were not thus compounded, every

object would appear of the same colour, and
an irksome uniformity would prevail over
the face of nature.

To leave, however, for the present, tire

further prosecution of this subject, and to

return to that of the errors arising in optical

glasses from the dispersion of the rays of light,

it must be evident that, in proportion as any
part of a glass bears a resemblance to the

form of a prism, the component rays must be
necessarily separated. The edges of every

convex lens approach to this form
;
and it is

on this account that the extremities of objects

viewed through them are found to be tinged

with coloured rays. In reality, as all the dif-

ferent colour-making rays are differently re-

frangible, in such a glass these different rays

will have different foci, and will form their

respective, images at different distances from
the glass. Thus imagine PP (Plate III.

fig. 11) to be a double-convex lens, and 00
an object situated at some distance from it. If

the object 00 was red, the rays proceeding

from it would form a red image at Rr; if it

was violet, an image of that colour would be
formed at Vv nearer the glass ; and if the ob-

ject was white, or any other combination of

the colour-making rays, these rays would
have their respective foci at different dis-

tances from the glass, and form a succession

of images, in the order of the prismatic co-

lours, between the space Rr and Vv.

This dispersion depends on the focal length

of the glass, the space which the coloured

images occupy being about the 28th part.

Thus, if the glass is of 28 feet focus, the

space between Rr and Vv will be about one
foot, and so in proportion. Now when view-

ed through one eye-glass or more, this suc-

cession of images will seem to form but one
image, but that very indistinct, and tinged

with various colours
;
and as the red image

Rr in the figure is largest, or seen under the

greatest angle, the extreme parts of this con-

fused image will be red, and a succession of

the prismatic colours will be formed with this

red fringe, as is frequently found in telescopes

upon the old construction.

This defect in telescopes was long regarded

as without a remedy ; but who shall set

bounds to the inventive powers of the human
mind ? It was in the different refractive

powers of various media that a remedy
was sought for this property in glasses, so ad-

verse to tne hopes and wishes ot philosophers.

Sir Isaac Newton had hinted the practicabi-

lity of this plan
;
but he was too deeply en-

gaged in the vast discoveries which the use

of the reflector opened to his view, to pur-

sue practically the idea. As water is known

to have very different refractive pow. rs from

glass, the great Euler, proceeding upon tint

hint of Newton, projected an object-glass of

two lenses, with water between them. The
memoir of Euler excited powerfully the at-

tention of Mr. Dollond, a practical optician

in London ; and after trying the refractive

power of water combined with glass in the

form of a prism, lie conceived- tnat the re-

fractive powers of different glasses might
serve to correct each other. He app ied

himself therefore to examine the qualities of

every kind of g'ass he could procure, aacl

found that the two which differed most es*-

sentially in their refractive powers were t lie-

common crown or window glass, and the

white flint glass. He then formed two prisms,

one of the white flint of an angle of about 25
degrees, and another of flint of 29. They,

refracted very nearly alike, but their power
of making the colours diverge was very dif-

ferent. lie next ground several others of

crown glass, till he procured one which was
equal as to the divergency of light with that

of the flint glass. He placed them together,

therefore, but in opposite directions, so as to

counteract each other ; and he found tiiat the

light which passed through them was per-

fectly white. 'Fliis discovery, it was obvious,

was immediately applicable to the object-

glasses of telescopes. To make the glasses

act as the two prisms, to refract the light in

contrary directions, it was plain that the one
must he concave and the other convex -. and
as the rays are to converge to a real locus, the

excess of refraction ma t be in the convex
lens. As the convex lens is to refract most
also, it appeared from his experiments that it

must be of crown glass. He therefore em-
ployed two convex lenses of crown glass,

with a concave lens of flint glass ; and these

are the telescopes most in use at present, and
well known by the name of achromatic te-

lescopes. Some opticians however, we. be-

lieve, now construct them with two lenses, one
convex and the other concave.

In fig. 13, a and c shew the two convex
lenses, and bb the concave one, of this tele-

scope. They are all ground to spheres of dif-

ferent radii, according to the refractive pow-
ers of the different kinds of glass, and the in-

tended focal distance of the object-glass of

the telescope. According to Boscovich, the

focal distance of the parallel rays for the con-

cave lens is one-half, and for the convex
glass one-third, of the combined focus. When
put together thev refract the rays in the fol-

lowing manner: Tet ab, ab (fig. 18), be two
red rays of the sun’s light falling parallel on
the first convex lens c. Supposing there was
no other lens present but that one, they would
then be converged into the lines be, be, and
at last meet in the focus q. Let the lines

gh, gh, represent two violet rays falling on
the surface of the lens. These are also re-

fracted, and will meet in a focus ; but as they
have a greater degree of refrangibility than

the red rays, they must of consequence con-

verge more by the same power of refraction

in the glass, and meet sooner in a focus, sup-

pose at r. Let now the concave lens of flint

glass dd be placed in such a manner as to in-

tercept all the rays before they come to their

focus. If this lens was made of the same
materials, and ground to to the same radius

with the convex one, it would have the same
power to cause the rays to diverge that the

former had to make them converge. In

this case, the red rays would become paral-
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lei, and move on in the line on, oo: but the

concave lens, being made of hint glass, and

upon a shorter radius, has a greater refrac-

tive power, and therefore they diverge a little

alter they come out of it ; and if no third

lens was interposed, they would proceed di-

verging in the lines opt
,
opt ; but, by the in-

terposition of the third lens ovo, they are

again made ;o converge, and meet in a focus

somewhat more distant than the former, as

at x. By the concave lens the violet rays are

also refracted, and made to diverge : but,

having a greater degree of refrangibility, the

same power of refraction makes them diverge

somewhat m ire than the red ones ; and thus,

if no tim'd lens was interposed, they would
proceed in such lines as hnn, Imn. As the

tliilerentl v-coloored rays then fail upon the

third ien's with different degrees of diver-

gence, it is plain that the same power of re-

faction in that lens will operate. upon them in

such a manner as to bring them all together

to a focus very nearly attiie same point. The
red rays, it is true, require the greatest

power of refraction to br.ng them to a focus;

but they fall upon liie lens \\ ;th the least de-

gree of divergence. I'he violet rays, though

they require the least power of refraction,

yet have the greatest degree of divergence ;

and thus all meet together at the point x, or

very nearly so. It was afterwards demon-
strated by M. Zelker of Petersburgh, that it

is the lead used in the composition of the

crown glass, which gives it this remarkable

property of dispersing the extreme rays
;
and

he found that this property w as increased in

proportion to the quantity of minium, or red

lead, which was employed in the manufacture

of the glass.

The more we investigate the works of na-

ture, the greater reason have we to admire

the v isdom of its author, and that wonderful

adaptation of oar organs, in the minuter par-

ticulars, to the general laws which pervade

the universe. The subject before us affords

a striking instance to corroborate this remark.

We have hitherto supposed the eye to be a

lens capable only of enlargingand contracting,

and consequently, from the description now
given of the rays of light, it must be incapa-

ble of obviating the confusion which must

arise from their different degrees of refrangi-

bility. But here the use of that wonderful

structure of parts, and the different fluids in

the eye, is clearly seen. M he eye is, in fact,

a compound lens. Each fluid has its proper

degree of refrangible power. The shape of

the lenses is altered at will, according to the

distance of tiie object ;
and the three sub-

stances having the proper powers of refrangi-

bility, the effects of an achromatic glass are

without difficulty produced by the eye,

whose mechanical structure and exact ar-

rangement ot substances it is in vain for the

art of man to imitate.

From what lias , been stated, the principal

phenomena of colours may, without much
difficulty, be explained.

If all the different-coloured rays which the

prism affords are reunited in the focus of a

convex lens, the produce will be white
;
yet

these same rays, which, taken together, form

white, give, after the point of their reunion,

that is, beyond the point where tiiey cross

each other, tne same colours as those which

departed from the prism, but in a reversed

order, by the crossing of the rays: the reason

of which is clear ; for the ray being white be-

fore it was divided by the prism, must ne-

cessarily become so by the reunion ot its

parts, which the difference of refrangibility

had separated, and this reunion cannot ifi any

mariner tend to alter or destroy the nature of

the colours ; it follows then that they must

appear again beyond the point of crossing.

A similar effect will be produced, if the dis-

persed rays are received.from, the prism upon

a concave reflector. In the locus of the re-

flector they will unite and form a white cr

colourless image of the sun. But it is cu-

rious to remark, that if any ore of the colours

is stopped in its progress to the reflector by
the interposition of a wire, or any other slen-

der opaque body, then the image in the focus

will be an imperfect white, or a mixed co-

lour. Beyond the focus the rays separate

again, as in the case of their passing through

a convex lens, and form the coloured spec-

trum, only the order of the colours from the

crossing of the rays is inverted.

In the same manner, if we mix a certain

proportion of red colour with orange, yellow,

green, blue, indigo, and violet, a colour will

be produced which resembles that which is

made by mixing a little black with white,

and which would be entirely white if some of

the rays were not lost or absorbed by the

grossness of the colouring matter.

A colour nearly approaching to white, is

also formed by colouring a piece of round

pasteboard with the different prismatic co-

lours, and causing it to be turned round so

rapidly, that no particular colour can be per-

ceived.

If to a single ray of the sun, divided by
the prism, which will then form an oblong

coloured spectrum, a thick glass deeply co-

loured with one of the primitive colours is

applied, for example red, the light which

passes through will appear red only, and will

form a round image.

The component rays of light may be sepa-

rated by other means than by the prism. It is a

common amusement of children to blow round

bubbles of soap, dissolved in water, from the

bowl of a tobacco-pipe ;
and these bubbles

will, in the sunshine, commonly exhibit most

of the prismatic colours. Indeed the same

tiling may be at any time observed in the

bubbles made by agitating soap and water.

As these bubbles are thin vesicles ol the mat-

ter dissolved in the fluid, they are commonly
supposed to vary in their thickness, and to act

in this w'ay in separating the rays. If two

pieces of glass, also of an unequal surface, are

gently pressed together, round the point ot

contact circles of different colours will be

formed. Sir Isaac Newton employed for

this experiment the object-glasses ot two te-

lescopes of a long focus, which it is well

known are much less convex than the com-

mon spectacle-glasses. One was a plano-

convex for a telescope of 14 feet, and the

other a double-convex for one ot 50 feet.

Upon pressing the glasses close together, at

the point of contact circles ol coloured light

appeared, and they increased in number and

si/.e as the pressure was increased. I he or-

der of the colours next to the point in con-

j

tact, w hicn was black, w as blue, yellow,

|
white, yellow, and red. W ithout this circle

j

another appeared, consisting of violet, blue.
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green, yellow, and red. A third succeeded

of purple, blue, green, yellow, and red ;
and

a fourth of green and red.
r

! he outer circles

were paler, and more obscure, than those

within.
_ . , r

The appearance of these circles is ue.i-

neated in flg. 15. where a, b, c, d, t ,

f, g, h, i, k ; /, in, n, o, p ; q, ry s, t ; u,

x
; y, z ; denote the colours in order mom

the centre, namely, black, blue, green,yellow,

red
;
purple, blue, green, yellow, red ;

green,

red: greenish blue, red; greenish blue ;
red-

dish white.

Various theories have been offered to ac-

count for this separation of the rays, but none

of them are quite satisfactory. Perhaps it

Mr. Deleval's experiments on transmitted

and reflected light were carefully pursued*

,

phenomenon.
If two thick glasses, the one red and die

other green, are placed one upon another,

they will produce a perfect opacity, though

each of them, taken separately, is transpa- -

rent; because the one permits the red rays

only to pass through it, and the othei only

green ones ;
therefore when these two glasses

are united, neither of those kind of rays can

reach the eye
;
because the first permits only

red rays to pass, and green ones are the only

raws which the second can transmit.

If the rays of the sun are made to fall yeiy

obliquely upon the interior surface oi a prism,

the violet-coloured rays wall be reflected, ana

the red, &c. will be transmitted ;
if the obli-

quity of incidence is augmented the blue will

be also reflected, and the other transmitted ;

the reason of which is, that the rays which

have the most refrangibility are also tlio^e

which are the easiest reflected.

In whatever manner we examine the co-

lour of a single prismatic ray, we shall al-

ways find, that neither refraction, reflection,

nor any other means, can make it forego its

natural hue ;
but if we examine the artificial

colouring of bodies by a microscope, it will

appear a rude heap of colours, unequally

mixed. If we mix a blue and yellow to

make a common green, it will appear mode- -

rate!: beautiful to the naked eye; but when
we regard it with microscopic attention, it

seems a confused mass of yellow and blue

parts, each particle reflecting but one sepa-

rate colour.

Ofthe rainbozv,
and other remarkable phe-

nomena of light .—Since the rays of light are

found to be decompounded by refracting >ur-

faces, we can no longer be surprised at the

changes produced in any object by the inter-

vention of another. T he vivid colours which

gild the rising or the setting sun, must ne-

cessarily differ from those which adorn its

noon-dav splendour. There must be the

greatest variety which the liveliest fancy can

imagine. The clouds will assume the most
fantastic forms, or will lour with the darkest

hues, according to the different rays which .

are reflected to our eves, or the quantity ab-

j

sorbed by the vapours in the air. Theigno-
rant mu. titude will necessarily be alarmed by

! the sights in the heavens ; by the appearance •

at one time of three, at another of five, - uns ; .

of circles of various magnitudes round the.-

sun or.moon ;
and thence conceive that some -

iata change must taive place in the physical 1

or the moral world, some fall of dnpoe. or

tremendous earthquake : while the optician
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contemplates them merely as the natural and
beautiful effects produced by clouds or va-
pour in various masses upon the rays of
light.

One of the most beautiful and common of
tnese appearances deserves particular inves-
tigation,. as, when this subject is well under-
stood, there will be little difficulty in ac-
counting for others of a similar nature, de-
pendant on the different reffangibility of the
rays of light. Frequently, when our backs
are turned to the sun, and there is a shower
either around us, or at some distance before
us, a bow is seen in the air, adorned with all

or some of the seven primary colours. The
appearance of this bow, in poetical language
called the iris, and in common language the
rainbow, was an inexplicable mystery to the
antients

; and, though now well understood,
continues to be the subject of admiration to
the peasant and the philosopher.

AN e are indebted to sir Isaac Newton for
tne explanation of this appearance; and by
various easy experiments we may convince
any man that his theory is founded on truth.
It a glass globe is suspended in the strong
light of the sun, it will be found to reflect the
different prismatic colours exactly in propor-
tion to the position in which it is placed; in

other words, agreeably to the angle which it

forms with the spectator’s eye ami the inci-

dence of the rays of light. 'Hie fact is, that
innumerable pencils of light fall upon the
surface of. the globe, and each of these is se-

parated as by a prism. To make this matter
still clearer, let 11 s suppose the circle BAW
(Plate Ilf. fig. 16) to represent the globe, or
a drop of rain, for each drop may be consi-
dered as a small globe of water. The red
rays, it is well known, are least refrangible ;

they will therefore be refracted, agreeably to

their angle of incidence, to a certain point A
in the most distant part of the globe ; the
yellow, the green, the blue, and the purple
rays, will each be refracted to another point.

A part of the light, as refracted, will be trans-

mitted, but a part will also be reflected ; the
red rays at the point A, and the others at

certain other points, agreeably to their angle
of refraction.

It is very evident that if the spectator’s eye
is placed in the direction of MW, or the
course of the red-making rays, he will only
distinguish the red colour; if in another si-

tuation, he will see only by the yellow rays

;

in another by the blue, &c. : but as in a

shower of rain there are drops at all heights

and all distances, all those that are in a cer-

tain position with respect to the spectator

will reflect the red rays, all those in the next

station the orange, those in the next the

green, &c.
To avoid confusion let us, for the present,

imagine only three drops of rain, and three

degrees of colours in the section of a bow
(Plate III. fig. 20). It is evident that the

angle CEP is less than the angle BEP, and
that the angle AEP is the greatest of the

three. This largest angle then is formed by
the red ravs, the middle one consists of the

green, and the smallest is the purple. All

the drops of rain, therefore, that happen to

be in a certain position to the eye of the

spectator, will reflect the red rays, and form a

band or semicircle of red
; those again in a

certain position will present a band of green,

&e. If he alters his station, the spectator will

6

still see a bow, though not the same bow as

before ; and if there are many spectators
they will each see a different, bow, though it

appears to be the same.

'1 here are sometimes seen two bows, one
formed as has been described, the other ap-
pearing externally to embrace the primary
bow, and which is sometimes called a secon-
dary or false bow, because it is fainter than
the other ; and vvliat is most remarkable is,

that in the false bow the order .of the colours
appears always reversed.

In the true or primary bow we have seen
that the rays of light arrive at the spectator’s

eye after two refractions and one reflection ;

in the secondary bow the rays are sent to our
eyes after two refractions and two reflections,

and the order ot the colours is reversed, be-
cause in this latter case the light enters at the
inferior part of the drop, and is transmitted
through the superior. Thus (fig. 19) the ray
of light which enters at B is refracted fc A,
whence it is reflected ±0 P, and again reflect-

ed to W, where, suffering another refraction,

it is sent to the eye of the spectator. The
colours of this outer bow are fainter than
those of the other, because, the drop being
transparent, a part of the light is transmitted,

and consequently io,t, at each reflection.

The phenomenon assumes a semicircular
appearance, because it is only at certain an-
gles that the refracted rays are visible to our
eyes. The least refrangible, or red rays,

make an angle of 42 degrees two minutes,
and Hie most refrangible or violet rays an
angle of 49 degrees 17 minutes. Now if a

line is drawn horizontally from the spectator’s

eye, it is evident that” angles formed with
this line, of a certain dimension hi every di-

rection, will p reduce a circle ; as will be evi-

dent by only attaching a cord of a given
length to a certain point, round which it may
turn as round Its axis, and in every point will

describe an angle with the horizontal line of
a certain and determinate extent.

'Let HO, for instance (Plate III. fig. 19),
represent the horizon, BVv a drop of rain at

any altitude, SB a line drawn from the sun to

the drop, which will be parallel to aline S-M
drawn from the eye of the spectator to the
sun. The course of part of the decom-
pounded ray SB maybe first by refraction

from B to A, then by reflection from A to
W, lastly by refraction from W to M. Now
all drops, which are in such a situation that

the incident and emergent rays SB, MW,
produced through them make" the same an-
gle SNM, will be the means of exciting in

the spectators the same idea of colour. Let
MW turn upon IiO as an axis, till W meets
the horizon on both sides, and the point W
will describe the arc of a circle : and all the
drops placed in its circumference will have
the property we have mentioned, of trans-

mitting to the eye a particular colour. When
the plane 11MWA is perpendicular to the
horizon, the line MW is directed to the ver-
tex of the bow, and WK is its altitude.

T his altitude depends on two things, the
angle between the incident and emergent
rays, and the height of the sun above the ho-
rizon

; for since SM is parallel to SN, the
angle SNM is equal to NM1 : but SMH, the
altitude of the sun, is equal to KMI

; therefore
the altitude of the bow WMK, which is equal
to the difference between WMI and KMI,

is equal to the difference between the angles
made by the incident and emergent rays and
the altitude of the sun.

The angle between the incident and emer-
gent rays is different for the different colours,
as was already intimated

; for the red, or
least refrangible, rays, it is equal to 42° 2y •

lor the violet, or most refrangible, it is equal
to 40 1-7'

; consequently when the sun is

more than 42° 2' above the horizon, the red
colour cannot be seen

; when it is above 40°
17' the violet colour cannot be seen.

The secondary bow is made in a similar
manner; but the sun’s rays suffer, in this
case, two reflections within the drop. The
ray SB (Plate III. lig. 19) is decompounded
at B ; and one part is refracted to A, thence
reflected to P, and from P reflected to W,
where it is refracted to M. The angle be-
tween the incident and emergent rays SNM
;is equal as before to NM ! ; and NMK, the
height of the bow, is equal to the difference
between the angle made by the incident and
emergent rays and the iieght of the sun. In
this case the angle SNM, for the red rays, is

equal to 50° V, and for the violet rays it is

equal to 54’ 7'; consequently the upper part
ot the secondary bow' will net be seen when
the sun is above 54’ 7' above the horizon,
and the lower part of the bow will not be
seen when the sun is 50° T above the hori-
zon.

In the same manner innumerable bows
might be formed by a greater number of re-
flections within the drops ; but as the secon-
dary is so much fainter than the primarv
that all the colours in it are seldom seen, for
the same reason a bow made with three* re-
flections would be fainter still, and in general
altogether imperceptible. Since the^-ays of
light, by various reflections and refractions
are thus capable of forming, by means of
drops of rain, the bows which we so fre-
quently see in the heavens, it is evident that
there will be not only solar and lunar bows
but that many striking appearances will be
produced by drops upon the ground, or air
on the agitated surface of the water. Thus a
lunar bow will be formed by rays from the
moon affected by drops of rain

; but as its
light is very faint in comparison with that of
the sun, such a bow will very seldom be seen,
and the colours of it, when seen, will be faint
and dim.

The marine or sea bow' is a phenomenon
sometimes observed in a much agitated sea •

when the wind, sweeping part of the tops of
the waves, carries them alott, so that the sun’s
rays, falling upon them, are refracted, &c. as
in a common shower, and paint the colours
of the bow.

Rohault mentions coloured bows on the
grass, formed by the refraction of the sun’s
rays in the morning dew.

Dr. Langwith, indeed, once saw' a bow ly-
ing cm the ground, the colours of which were
almost as lively as those-ot the common rain-
bow. it was extended several hundred yards,
ft was not round, but oblong, being, as he
conceived, the portion of an In perbola. The
colours took up less space^ and were much
more lively, in those parts of the bow which
were near him than in those which were at a
distance.

The drops of rain descend in a globular
form, and thence we can easily account for
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the effects produced by them on the rays of

light ; but in different states of the air, in-

stead of drops of rain, vapour falls to the

earth in different forms of sleet, snow, and
Bail. In the two latter states there cannot be
a refraction of the rays of light ; but in the

former state, when a drop is partly in a con-

gealed and partly in a fluid form, the rays of

light will be diiFerently affected, both from
the form of the drop and its various refract-

ing powers. Hence we may expect a variety

of curious appearances in the heavens ; and
to these drops, in different states, we may at-

tribute the formation of halos, parhelia, and
many other phenomena, detailed in the Phi-

losophical Transactions, or in tire histories of

every country.

The halo, or corona, is a luminous circle

surrounding the sun, the moon, a planet, or

a fixed star. It is sometimes quite white,

and sometimes coloured like the rainbow.

Those which have been observed round the

moon or stars are but of a very small diame-

ter ; those round the sun are of different

magnitudes, and sometimes immensely great.

When coloured,, the colours are fainter than

those of the rainbow, and appear in a dif-

ferent order, according to their size.. In those

which sir Isaac Newton observed in 1692,

the order of the colours, from the inside next

the sun, was in the innermost blue, white,

red
;

in the middle purple, blue, green,, yel-

low, pale red
;
in the outermost pale blue,

and p^le red. Huygens observed one red

next the sun, and pale blue at the extre-

mity. Mr. YVeidler has given an account of

one yellow on the inside, and white on the

outside. In France one was observed, in

which the order of the colours was w hite, red,

blue, green, and a bright red on the out-

side.

Artificial coronas may be made in cold

weather, by placing a lighted candle in the

midst of a cloud of steam
; or if a glass win-

dow is breathed upon, and the flame of a

candle placed at some distance from the win-

dow, while the operator is also at the distance

of some feet from another ’part of the win-

dow, the flame will be surrounded with a co-

loured halo..

When M. Bouguer was on the top ofmount
Pichinea, in the Cordilleras, he and some
gentlemen who accompanied him, observed

a most remarkable phenomenon. When the

sun was just rising behind them, and a white

cloud was about thirty paces from them,
each of them observed his own shadow (and

no other) projected upon it. All the parts

of the shadow were distinct ; and the head

was adorned with a kind of glory, consisting

of three or four concentric crowns, of a very

lively colour, each exhibiting all the varieties

of the primary rainbow, and having the cir-

cle red on the outside.

Similar to this appearance was one which
occurred to Dr. M’Fait, in Scotland. This
gentleman observed a rainbow round his sha-

dow in a mist, when he was situated on an

eminence above it. In this situation the

whole country appeared to be immersed in a

vast deluge, and nothing but the tops of hills

appeared here and there above the tlood
;

at

another time he observed a double range of

colours round his shadow.
The parhelia, or mock suns, are the most

splendid appearances of this kind. We find

these appearances frequently adverted to by
the antients, who generally considered them
as formidable omens. Four mock suns were

seen at once by Scheiner at Rome, and by

Muschenbroeck at Utrecht ; and seven were

observed by Hevelius at Sedan, in 1661.

The parhelia generally appear about the size

of the true sun, not quite so bright, though

they are said sometimes to rival their parent

luminary in splendour. Wlien there are a

number of them they are not equal to each

other
.
in brightness. Externally they are

tinged with colours like the rainbow. They
are not always round, and have sometimes a

long (iery tail opposite the sun, but paler to-

wards the extremity. Dr. Haller observed

one with tails extending both ways. Mr.
Weidler saw a parhelion with one tail point-

;
ing up and another downward, a little crook-

ed ; the limb which was farthest from the

sun being of a purple colour, theother tinged

with the colours of the rainbow.

Coronas generally accompany parhelia :

some coloured, and others white. There is

also, in general,, a very large white circle, pa-

rallel to the horizon, which passes through all

the parhelia
;
and, if it was entire, would go

through the centre of the sun : sometimes
there are arches of smaller circles concentric

to this, and touching the coloured circles

which surround the sun ;
they are also tinged

with colours, and contain other parhelia.

One of the most remarkable appearances

of this kind was that which was observed at

Rome by Scheiner, as intimated above ; and
this may serve as a sufficient instance of the

parhelion.

This celebrated phenomenon is represent-

ed in Plate 111. tig. 17, in which A is the

place of the observer, B his zenith, C the true

sun, and AB a plane passing through the ob-

server’s eye, the true sun, and the zenith.

About, the sun C there appeared two con-

centric rings,.-not complete, but diversified

with colours. The lesser of them, DEF, was

fuller, and more perfect ; and though it was

open from I) to !', yet those ends were per-

petually endeavouring to unite, and some-

times they did so. The outer of these rings

was much fainter, so as scarcely to be dis-

cernible. It had, however, a variety of co-

lours, but was very inconstant. The third

circle, KI.MN, was very large, and entirely

white, passing through the middle of the

sun, and every where parallel to the horizon.

At first this circle was entire
;
but towards

the end of the phenomenon it was weak and
ragged, so as hardly to be perceived from M
towards N.

In the intersection of this circle and the

outward iris GKl, there broke out two par-

helia, or mock suns, N and K, not quite per-

fect, K being rather weak, but N shone

brighter and stronger. The brightness of

the middle of them was something like that

of the sun ; but towards the edges they were
tinged with colours like those of the rain-

bow, and they were uneven and ragged. The
parhelion N was a little wavering ; and sent

out a spiked tail NP, of a colour somewhat
fiery, the length of which was continually

changing.

The parhelia at L and M, in the horizontal

ring, were not so bright as the former, but
were rounder, and white, like the circle in

which they were placed. The parhelion N

disappeared before K; and while M grew

fainter, K grew brighter, and vanished the

last of all.

It is to be observed farther, that the order

of the colours in the circles DEF, GKN, was

the same as in the common halos, namely,

red next the sun ; and the diameter of the

inner circle was also about 45°, which is the

usual size of a halo..

Parhelia have been seen for one, two,

three, and four hours together ;
and in North

America they are said to continue some days,

and to be visible from sun-rise to sun-set.

When they disappear it sometimes rains, or

snow falls in the form of oblong spicuke.

Mr. Wales says, that at Churchill, in Hud-
son’s-bay, the rising of the sun is always pre-

ceded by two long streams of red light. These
rise as the sun rises ; and, as they grow
longer, begin to bend towards each other, till

they meet directly over the sun, forming
there a kind of parhelion, or mock sun.

These two streams of light, he says, seem
to have their source in two other parhelia,

which rise with the true sun
; and in the win-

ter season, when the sun never rises above
the haze or fog which he says is constantly
found near the horizon, all these accompany
him the whole day, and set with him in the
same manner as they rise. Once or twice he
saw a fourth parhelion under the true sun ;

but this, he adds, is not common.

The cause of these is apparently the reflec*

tion of the sun’s light and image from the
thick and frozen clouds in the northern at-

mosphere, accompanied also with some de-
gree of refraction. To enter upon a mathe-
matical analysis of these phenomena would
be only tedious, and very foreign to our pur-
pose. From what has been said upon this

subject it is evident, that all the phenomena
of colours depend upon two properties of
light, the refrangibility and reflexibility of its

rays..

Of the inflection of light .—The direction,

of the rays of light is changed, as we have
seen, in their approach, to certain, bodies, by
reflection and to fraction

; and consequently
we must admit that there is some power in
these bodies by which such effects are uni-
versally produced. If reflection was pro-
duced simply by lire impinging of particles
of light on hard or elastic bodies, or if they
were in themselves elastic, the same effects
would follow as in the impulse of other clastic
bodies

;
but the angle ot incidence could not

be equal to the angle of reflection, unless the
particles of light were perfectly elastic, or the
bodies on which they impinged were per-
fectly elastic. Now we know that the bodies
on which these particles impinge are not per-
fectly elastic

; and also that if the particles of
light were perfectly elastic, the diffusion of
light from the reflecting bodies would be
very different from its present appearance:
for as no body can be perfectly polished, the
particles of light, which are so inconceivably
small, would be reflected back by the inequa-
lities on the surface in every direction

; con-
sequently we are led to this conclusion, that
the reflecting bodies have a power which
acts at some little distance from their sur-
faces.

If this reasoning is allowed to be just, it

necessarily follows, that if a ray of light, 'in-

stead of impinging on a body, should pass so
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near to it as to be within the sphere of that
‘

power 'pvhich the body possesses, it must ne-

c .•ssarilv suffer a change in its direction. Ac-
tual experiments confirm, the truth of this po-

sition
; and to the change in the direction of

a particle of light, owing to its nearness to a

body, we give the name of inflection.

From one of these experiments, made by
sir Isaac Newton, the whole of this subject

will be easily understood. At the distance of

two or three feet from tire window of a dark-

ened room, in which was a hole three-fourths

of an inch broad, to admit the light, he placed

a black sheet of pasteboard, having in the

middle a hole about a quarter of an inch

square, and behind the hole the blade of a

sharp knife, to intercept a small part of the

light which would otherwise have passed

through the hole. The planes of the paste-

board and blade were parallel to each other
;

and when the pasteboard was removed at

such a distance from the window, as that all

the light coming into the room must pass

through the hole in the pasteboard, he re-

ceived what came through this hole on a

piece of paper two or three feet beyond the

knife, and perceived two streams of faint

light shooting out both ways from the beam
of light into the shadow. As the brightness of

the direct rays obscured the fainter light, by

making a hole in his paper he let them pass

through, and had thus an opportunity of at-

tending closely to the two streams, which

were nearly equal in length, breadth, and

quantity of light. That part which was

nearest to the sun’s direct light was pietty

strong for the space of about a quarter of an

inch, decreasing gradually till it bedame im-

perceptible ; and at the edge of the knife it

subtended an angle of about twelve, or, at

most, fourteen degrees.

Another knife was then placed opposite to

the former, and he observed, that when the

distance of their edges was about the four-

hundredth part of an inch, the stream divid-

ed in the middle, and left a shadow between

the two parts, which was so dark, that all

light passing between the knives seemed lo

be bent aside to one knife or the other ; as

the knives were brought nearer to each

oilier, this shadow grew broader, till upon

the contact of the knives the whole light dis-

appeared.

Pursuing his observations upon this ap-

pearance, lie perceived fringes, as they may
be termed, of different-coloured light, three

made on one side by the edge of one knife,,

and three on the other side by tile edge of

the other ;
and thence concluded, that as in

refraction the rays of light are differently

acted upon, so are they at a distance from

bodies by inflection ;
and by many other ex-

periments of the same kind lie supported his

position, which is confirmed by all subse-

quent experiments.

We may naturally conclude, that from this

property of inflection some curious changes

will be produced in the appearances of exter-

nal objects. If we take a piece of wire of a

less diameter than the pupil of the eye, and

place it between the eye and a distant object,

the latter will appear magnified (Plate III.

fig. 21). Let A be a church-steeple, B the

eye, C the wire. The rays by which the

steeple would have been otherwise seen are

intercepted by the, wire ;
and it is now seen

by inflected rays, which make a greater an-

gle than the direct rays, and consequently
the steeple will be magnified.

In nearly shutting the eyes, and looking at

a candle, there appear rays of light extend-

ing from it in various directions, like comets’
iaiis ; for the light, in passing through the

eye-lashes, is inflected
;

and consequently

many separate beams will be formed, di-

verging from the luminous object. The
power of bodies to inflect the rays of light

passing near to them will produce different

effects, according to the nature of the rays

acted upon
; consequently a separation will

take place in the differently refrangible rays,

and those fringes which were taken notice

of by sir Isaac Newton will appear in other

objects which are seen by the means of in-

flected rays. From considering thus the ac-

tion of bodies upon light, we come to this ge-

neral conclusion, for which we are indebted

to our great philosopher : that light, as well

as all other matter, is acted upon at a dis-

tance
; and that reflection, refraction, and

inflection, are owing to certain general laws

in the particles of matter, which are equally

necessary for the preservation of the beauti-

ful harmony in the objects nearest to us, and
to produce by their joint action that great law

by which the greater bodies in their system
are retained in their respective orbits.

OPTION. Every bishop, whether creat-

ed or translated, is bound immediately after

confirmation, to make a legal conveyance to

the archbishop of the next avoidance of such

dignity or benefice belonging to the see, as

the said archbishop shall choose, which is

therefore called an option.

OR, in heraldry, denotes yellow, or gold-

colour. See Heraldry.
ORANG E. See Citrus.
ORBICULARIS. See Anatomy.
ORBIT. See Astronomy.
ORCHARD, a plantation of fruit-trees.

In planting an orchard great care should be
taken that the soil is suitable to the trees

planted in it
; and that they are procured

from a soil nearly of the same kind, or rather

poorer than that laid out for an orchard. As
to the situation, an easy rising ground, open
to the south-east, is to be preferred. Mr.
Miller recommends planting the trees four-

score feet asunder, but not in regular rows ;

and would have the ground between the trees

plowed, and sown with wheat and other crops,

in the same manner as if it was clear from
trees ; by which means the trees will be more
vigorous and healthy, will abide much longer,

and produce better fruit, if the ground has

been pasture, the green sward should be
plowed in the spring before the trees are

planted ; and if it is suffered to lie a summer
fallow, it will greatly mend it, provided it is

stirred two or three times to rot the grass,

and prevent the growing of weeds. At Mi-
chaelmas it should be plowed pretty deep, in

order to make it loose for the roots of the

trees, which if the soil is dry, should be
planted in October

;
but if it is moist, the be-

ginning of March will be a better season. If

several sorts of fruit-trees are to be planted

on the same spot, you should observe to

plant the largest-growing trees backwards,

and so proceed to those of less growth, con-

tinuing the same method quite through the

whote plantation
;
by which means the sun

and air will more easily pass through the

whole orchard. When you have planted the

frees, you should support them with stakes,

to prevent their being blown cut of the

ground by the wind ;
and the following

spring, if the season should prove dry, cut a

quantity of green turf, and lay it about the

roots, with the grass downwards ; by which
means a great expence of watering will be

saved, and after the first year they will be

out of danger. Whenever you plow the

ground betwixt these trees, you must be

careful not to go too deep amongst their

roots, which would greatly damage the trees

;

but if \ ou do it cautiously, your stirring the

face ot the ground will be of great service to

them : though you should observe, never to

sow too near the tree, nor to suffer any great

rooting weeds to grow about them ; be-

cause this would starve them, by exhaust-

ing the goodness of the soil, which every

two or three years should be mended with
j

dung or other manure, I hese trees, after
j

they are planted out, will require no other

pruning besides cutting oft" their bad branches,

or such as cross each other.

ORCTilS,/or//-A'ffwcw, a genus of the gy-
nandria diandria class of plants, the corolla

of which is of a cornicuiated form ; and its
j

fruit is an oblong unilocular capsule, contain-

ing numerous scobiform seeds.

The essential character is, nect. a horn or

spur behind the flower. There are 50 species
]

of tliis gemiSjWhich exceedingly resembles the i

oplirys. The most remarkable species are

the following

:

1. 'l’he maseula, or male fool-stones, has a
root composed of two bulbs, crowned with

oblong, broad, spotted leaves
;

upright

stalks, a foot high, with one or two narrow
amplexicaule leaves, and terminated by a long

spike of reddish-purple flowers having the

petals reflexed backward ; a quadrilobed cre-

nated lip to the nectarium, and an obtuse
;

horn. The flowers of this species possess a
very agreeable odour.

2. The morio, or female orchis, has a few

amplexicaule leaves
;
and terminated by a

short loose spike of flowers, having counivent

petals, a quadrified crenated lip to the necta-

rium, and an obtuse horn.

3. The militaris, or man-orchis, has erect

flower- stalks, eight or ten inches high, termi-

nated by a loose spike of ash-coloured and
reddish flowers, having confluent petals

; a

quinquefid, rough, spotted lip to the necta-

rium, and an obtuse horn. The structure of -

the flowers exhibits the figure of a naked man

;

and is often of different colours in the same
flower, as ash-colour, red, brown, and dark- j

striped.

All the orchises are very hardy perennials* ;

with bulbous fleshy roots. The flowers ap-

pear in May, June, and July, but principally

inJur/e: their mode of flowering is univer-

sally in spikes, many flowers in each spike ;

and" each flower is composed of five petals in

two series, and a nectarium. The season for 1

removing them is in summer, after they,have
done flowering, when their leaves and stalks

decay: plant them three inches deep, and,
lei them remain undisturbed several years ;

-

for the less they are removed the stronger

they will flower.

This plant flourishes in various parts of

Europe and Asia, and grows in our country

spontaneously, and in great abundance, ft

is assiduously, cultivated in the East ; and the,

root of it forms a considerable part of the

1

1



ORB ORE O 11 E 311

diet of the inhabitants of Turkey, Persia, and

Syria, From it is made the alimentary pow-

der called salep ;
which, prepared from fo-

reign roots, is sold at five or six shillings per

pound, though it might be furnished by our-

selves at a sixth part of that price, if we chose

to pay any attention to the culture of this

plant." The orchis mascula is the most va-

lued for this purpose. A dry, and not very

fertile soil, is best adapted to its growth.

The properesttime for gathering the roots

is when the seed is formed, and the stalk is

ready to fall; because the new bulb, of

which the salep is made, is then arrived to its

full maturity, and may he distinguished from

the old one, by a white bud rising from the

top of it, which is the germ of the orchis of

the succeeding year.

ORDEAL, a form of trial, or of discover-

ing innocence or guilt, formerly practised

over almost all Europe, and which prevailed

in England from the time of Edward the

Confessor, till it was abolished by a declara-

tion of llenry HI. It was called purgatio

vulgaris, or judicium, in opposition to hel-

ium, or combat, the other form of purgation.

In England an offender, on being arraign-

ed, and' pleading Not. guilty, had it in his

choice to put himself upon (tod and his

country ; that is, upon the verdict of a jury ;

©r upon God alone, on which account it was

called the judgment of (tod, it being pre-

sumed that God would deliver the innocent.

The more popular kinds of ordeal were those

of red-hot iron and water: the tivst for free-

men and people of fashion, and the last

for peasants. Eire ordeal was performed

either bv taking up in the hand a piece

of red-hot iron, of one, two, or three pounds

weight ; or else by walking barefoot and

blindfold over nine red-hot ploughshares,

laid at unequal distances ; and if the party

escaped unhurt he was adjudged innocent, it

not he was condemned as guilty. Water or-

deal was performed either by plunging the

bare arm up to the elbow in boiling water,

and escaping unhurt thereby: or by casting

the person suspected into a river or pond of

water ;
and if he floated therein, without any

action of swimming, it was deemed, an evi-

dence of his guilt ; but if he sunk he was ac-

quitted. 4 Black. 340.

ORDER, See Architecture.
ORDERS, or Ordination. No person

shall be admitted to the holy order of deacon

under S3 years of age ; nor to the order of

priest unless he is 24 complete ; and none

shall be ordained without a title, that is, a

nomination to some cure or benefice, and he

shall have a testimonial of his good behaviour,

for three years past, from three clergymen :

and the bishop shall examine him, and if he

sees cause mav refuse him. And before he is

ordained he shall take the oath of allegiance

and supremacy before the ordinary, and sub-

scribe the thirty-nine articles

ORDINARY, in ,common and canon

lav/, is one who has ordinary or immediate

jurisdiction in ecclesiastical causes in such a

place. In which sense archdeacons are ordi-

naries, though the appellation is more fre-

quently given to the bishop of the diocese,

who has the ordinary ecclesiastical jurisdic-

tion, The archbishop is the ordinary of the

whole province, to visit and receive appeals

from inferior judicatures,

ORDINATES, or Ordinate appli-

Yol. II,

cates, in geometry, arc parallel lines, MM,
mm (Plate Miscefl. tig. 178), terminating in a

curve, and bisected by a diameter, as AD.
The half of these, as MP, mp, is properly the

semiordinate, though commonly called ordi-

nate.

ORDNANCE, a general name for all

sorts of great guns used in war. See G un-

nery.
Ordnance, boring of. Guns are thus

bored: the piece A (Plate Observatory, fig.

7.) is placed upon two standards Bn, by-

means of two journeys, turned round by *a

water-wheel; the breech D being introduced

into the central line ot the wheel, with the

muzzle towards the sliding carriage E, which

is pressed forwards by a ratch F and weights.

Upon this sliding carriage is fixed,- truly ho-

rizontal and central to the gun, the drill-bar

G, to the end of which is fixed a carp’s tongue

drill or cutter H ; which, being pressed for-

ward upon the piece whilst it is turning round,

perforates the bore, which is afterwards

finished with bars and cutters.

The machinery for boring of ordnance is

sometimes put in motion by a steam-engine

:

and in this way, from 18 to 24 great guns

have been boring at the same time ; the borer

in each piece being brought up to its proper

place in the gun, by a lever and weights. In

this method of bringing up the borer the

pressure may always be made equable, and

the motion of the borer regular; but the dis-

advantage is, that without due attention the

borer may work up too far towards the

breech, and the piece be spoiled. In the

royal arsenal at Woolwich, only one piece is

bored at a time in the same mill : the gun to

be bored lies with its axis parallel to the ho-

rizon, and in that position is turned round its

axis by means of wheel-work, moved by one

or more horses. The borer is laid, as above

described, in the direction of the axis of the

gun, and is incapable of motion in any direc-

tion except that of its length ; and in this di-

rection it is constantly moved by means of a

small rack-wheel, kept in proper motion by-

two men, who thus make the point of the

borer so to bear against the part of the gun

that is boring, as to pierce and cut it. The
outside of the gun is smoothed at the same

time byr men with instruments fit for the pur-

pose, whilst it turns round, so that the bore

may be exactly in the centre of the metal,

bee Gregory’s Mechanics.

Ordnance, office of, an ofliee kept within

the Tower of London, which superintends

and disposes of all the arms, instruments, and

utensils of war, both by sea and land, in ail

the magazines, garrisons, and forts, in G rest

Britain.

ORES, METAU.TC. This class compre-

hends all the mineral bodies, composed either

entirely of metals, or of which metals con-

stitute the most considerable and important

part. It is from the minerals belonging to

this class that all metals are extracted ; for

this reason they have obtained the name of

ores,

As the metals at present known amount to

23, we shall divide this class into 23 orders,

allotting a distinct order for the ores of every

particular metal.

Metals exist in ores in one or o'ther of the

four following states: 1. In a metallic state,

and either solitary, or combined with each

other. 2. Combined with sulphur. 3. In

R r

the state of oxides. 4. Combined with acids.

Each order therefore may be divided into the

four following genera

:

1. Alloys. 3. Oxides.

2. Sulphurets. 4. Salts.

It must be observed, however, that every

metal has not hitherto been found in all these

four states, and that some of them are hardly

susceptible of them all. Some of the orders,

therefore, want one or more genera, as may
be seen from the following table, taken from

Dr. Thomson’s incomparable work on che-

mistry ; a work of which every student of

that science, or of natural philosophy, ought

to be possessed.

Order I. Gold.

1.

Alloys.

Order II. Platinum

I. Alloys.

Order HI. Silver

,

1. Alloys.

2. Sulphurets.

3. Oxides.

4. Salts.

Order IV. Mercury.

1

.

Alloyrs.

2...Sulphurets.

3. Oxides.

4. Salts.

Order V. Copper

.

1

.

Alloys.
• 2. Sulphurets.

3. Oxides.

4. Salts.

Order VI. Iron.

1. Alloys,

2. Sulphurets.

3. Oxides.

4. Salts.

Order VII. Tin.

1. Sulphurets.

2. Oxides.

Order VIII. Lead.

1 . Sulphurets.

2. Oxides,

3. Salts,

Order IX, Nickel.

1. Sulphurets.

Order X. Zinc.

1. Sulphurets.

2. Oxides.

3. Salts.

Order XI. Antimony .

1. AUovs.

2. Sulphurets.

3. Oxides.

4. Salts.

Order XII. Bismuth ,

1. Alloys,

2. Sulphurets.

3. Oxides.

Order XIII. Tellurium.

1. Alloys.

Order XIV. Arsenic.

1. Alloys,

2. Sulphurets,

3. Oxides.

4. Salts,
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Order XV. Cobalt.

t . Alloys.

2. Sulphurets,

3. Oxides. .

4. Salts.

Order XVI. Manganese .

1. Oxides.

2. Salts.

Order XVII, TmigsicnC

1. Oxides.

Order XVIII. Molybdenum.

1. Sulphurets.

Order XIX. Uranium.

1. Oxides.

Order XX. Titanium.

1. Oxides.

Order XXI. Chromium.

1. Oxides.

Order XXII. Columbium.

1. Alloys.

Order XXI II. Tantalum.

L Oxides.

Ores, analysis of.
r
\ lie diversity of me-

tallic ores is so great, that no general method
of analysis can be given. We shall there-
fore follow the different orders, and point
out the proper method of analysing each.
In the rules ' we shall follow Bergman, ro
whom we are indebted for the first precise
treatise on the analysis of ores, except when
his methods have been superseded by the
improvements of succeeding chemists.

Gold ores. The presence of gold may
easily be detected by treating the mineral

3osed to contain it with nitro-muriatic
and dropping muriat of tin into the so-

lution. If the solution contains any gold, a
purple precipitate immediately appears.

Native gold ought to be dissolved in nitro-
muriatic acid : the silver, if any is present,
falls to the bottom in the state of muriat, and
inay be separated by filtration, and weighed.
Pour sulphat of iron into the solution, and
the gold is precipitated in the metallic state.

'Fhe copper, if any is present, may be preci-
pitated by means of a plate of iron. The
presence of iron may be ascertained by
dropping tincture of nytgalls into a portion
of the solution.

The auriferous pyrites may be treated with
diluted nitrous acid, which dissolves the iron,

and separates the sulphur. The gold remains
insoluble, and is found in the state of small
grains.

Ores of platinum. Proust’s method is,

first to separate the sand with which the
grains of platinum are mixed, by exposing
them to a blas,t of air. By heat he evapo-
rates the mercury, which still adheres to
them, and then picks out the grains of gold,
which are always mixed witli platinum, and
which are thus rendered visible. The ore
is then dissolved in an acid, composed of one
part of nitre, and three parts of muriatic acid.

A black powder remains. This powder,
when roasted, gives out phosphorus and sul-

phur. After this it is dissolved by nitro-mu-
riatic acid, except a small residuum, which is

plumbago. The solutions are then to be
mixed. They consist of muriats of platinum,
and oxymuriats of copper and iron. By eva-
porating till tiie liquid when cold assumes a

consistency greater than honey, and inclining

the retort, the oxymuriats run off, and leave
the muriat of platinum, which may be ob-
tained pure by repeated solutions and crystal-

lizations. The solution containing the mu-
riats, and perhaps also a little platinum, is to

be, diluted with a great proportion of water,
and pure ammonia dropt in. 'Fhe red oxide
of iron precipitates, and may be estimated by
weighing it. When the Solution is somewhat
concentrated, ammonia precipitates the pla-

tinum in the state of a triple salt; and the
copper, which now only remains, may be
precipitated by a plate of iron.

Ores of silver. The analysis of the ores
of silver lias been always considered as very
important, on account of the great value of
the metal which they contain in greatest

abundance.
1. Native silver is to be dissolved in nitric

acid. Fhe gold, if the ore contains anx, re-

mains in the state of a black powder^..-and
may be dried and weighed. The silver may
be precipitated by common salt. One hun-
dred parts of the precipitate dried denote
about seventy-live part s of silver. The pie-

sence of copper may be ascertained by the
greenish-blue colour of the solution, and bv
the deep-blue colour which it assumes on
adding ammonia. The copper may be pre-
cipitated by a plate of iron, or by ’ the rules

laid down hereafter. "When the ore contains

arsenic, its proportion may be estimated by
weighing before and after fusion

;
for the ar-

senic is dissipated by heat, or the ore may be
dissolved as before hi nitric acid, which acidi-

fies the arsenic. After the separation of the
silver, the arsenic acid may be precipitated by
nitrat of lead, 100 paits of the dry precipitate

indicating about 22 of arsenic.

2. Alloy of silver and antimony is to be
treated with nitric acid, -which dissolves the
silver, and oxidizes the antimony. .The sil-

ver is estimated as above. The oxide of an-
timony may be reduced by fusion with four
times its weight of black" flux and a little

soap.

3. Sulphuret of silver is to be treated with
diluted nitric acid, which dissolves the silver,

leaving the greater part of the sulphur un-
touched. The residuum is to be dried, and
then the sulphur burnt off. The loss -of
weight gives the sulphur. The residuum, if

any, is undecomposed sulphuret, to be treat-

ed as at first. M he silver is to be precipitated
by common salt ; and the other metals, if any
are present, may be ascertained as above.
Part of the sulphur is always acidified. The
acid thus formed may be precipitated by ni-

trat of barytes, 100 parts of the dried precipi-
tate indicating about 1 4.5 of sulphur.

4. Autimoniated silver ore was analysed
by Klaproth in the following manner: 100
parts of it were boiled in diluted nitric acid.
'Fhe residuum, washed and dried, was 26.
These 26 were digested into nitro-muriatic
acid. 4’he residuum now weighed 13 (so
that 13 had been dissolved), 12 of which
were sulphur, and burnt away, leaving be-
hind them one part of silica. The nitro-
muriatic solution, when -diluted largely with
water, let fall a precipitate which weighed 13
{or 10 of pure antimony), and had the pro-
perties of- oxide of antiomony; for they did
not evaporate till heated to redness, but at
that temperature were dissipated iu a grey
smoke.

The nitric solution was green. Common
salt occasioned a precipitate which weighed
*>7.75, equivalent to 65.8.1 of pure si.ver.

After the separation ot this muriat of silver,

sulphat of soda occasioned no precioitate.

therefore the solution contained no lead.
When supersaturated with soda, a grey pre-
cipitate fell, weighing five parts. On-burn-
ing coals this precipitate gave out an arse-
nical smell. It was redissolved in nitric
acid

; sulphurated alkali occasioned a smutty
brown precipitate

; and prussic alkali a Prus-
sian blue, which alter torrefaction was mag-
netic. Ifence he concluded, that these five
parts were a combination of iron and arsenic
acid.

4 he nitric solution which had been super-
saturated with ammonia was blue

; he there-
fore suspected that it contained copper. To
discover this, he saturated it with sulphuric
ncid, and put it into a. polished plate ot iron.
The quantity of copper was so small, that
none c ould be collected on the iron.

5. Sulphuret ot silver and copper max be
analysed as No. 3. separating the copper by
means of a plate of iron.

6. Black silver ore may be analysed as No.
2. separating the copper", if any is present, by
means of an iron plate, and estimating the
carbonic acid that escapes when the cue is

heated or dissolved in nitric acid.

7. Red silver was analysed by Vauquelin
in the following manner: one hundred parts
of it were digested in 500 parts of nitric acid
previously diluted with water. The undis-
solved residuum, being washed and dried,
weighed 42,06. Being treated with muriatic
acid, it was all dissolved except 14.66 parts,
which were sulphur. The muriatic solution’
when diluted with a great quantity of water,
deposited a white -powder, which weighed
21.25, and was-oxide of antimony. The nitric
acid solution remained still to lie examined.
Muriatic acid occasioned a heavy precipitate,
which weighed 72.66 parts, and which was
muriat of silver. Reagents shewed that the
acid retained no other substance of solution.

8. Muriat of silver was analysed by Klap-
roth :- one hundred parts- of it were mixed
with thrice their weight of pure carbonat. of
potass, and melted together in a glass retort.

The mass was dissolved in water, and tiie so-
lution filtred. A residuum remained, which
was dissolved in nitric acid, with the excep-
tion of a red powder, which, treated with
nitro-muriatic acid, was dissolved, except a
little muriat of silver, which, when reduced,
yielded .5 of pure silver. Ammonia precipi-
tated from the nitro-muriatic solution 2.5
parts of oxide of iron. The nitric solution
was precipitated by common salt; the muriat
of silver, thus obtained, yielded, when re-
duced, 67.25 of pure silver.

The original aqueous solution of the alka-
line mass was saturated with acetous acid, on
which it deposited 1.75 parts of alumina.
'Fhe solution was evaporated to dryness, ami
the dry mass treated with alcohol, which
dissolved the acetite-of potass. The resi-
duum, amounting to 58.75 parts, was dissolv-
ed in water, and being treatedwilKmuriat of
barytes, 15 part- of sulphat of barytes pre-
cipitated, indicating the presence of "about .5
of sulphuric acid, or 0.75 sulphat of potass.
The remaining 58 parts were muriat of po-
tass, indicating about 21 parts of muriatic
acid.



Ores of mercury. We have very few ex-

act analyses of the ores of mercury, owing,

perhaps to the facility with which the mer-

cury is extracted from them by distillation.'

Native mercury and amalgam may be dis-

solved in nitric acid. The gold, if any is

present, remains in the state of powder, and
maybe estimated by its weight. The affu-

sion of water precipitates the bismuth, if the

solution happens to contain any. Common
salt precipitates the silver, and also part of

the mercury; but the latter may be redissolv-

ed by a sufficient quantity of water, or,

which is far better, of oxymuriatic acid,

while the muriat of silver remains insoluble.

Lastly, the mercury may be precipitated by
sulphat of iron, and estimated.

2. Native cinnabar may be treated with a

mixture of three parts muriatic and one part

nitric acid, which dissolves the mercury, and

leaves the sulphur. The mercury may be
estimated as in the last paragraph.

3. Hepatic mercurial ore has not been

analysed. Its analysis may be attempted as

in No. 2. or by dissolving it in nitric acid.

4. Muriat of mercury may be digested in

muriatic acid till the whole is dissolved.

Muriat of barytes precipitates the sulphuric

acid, 100 parts of which are equivalent to'

186 of sulphat of mercury; and the propor-

tion of this salt being known, we have that

of the muriat.

Ores of copper. Native copper sometimes

contains gold, silver, or iron. It may be dis-

solved in nitric acid; the gold remains in the

state of a blackish or rather violet-coloured

powder; the silver may be separated by a

polished plate of copper (or it may be preci-

pitated from a separate portion of the solu-

tion by common salt); the iron may be sepa-

rated by boiling the solution to dryness, and
treating the residuum with water. By this

process, the nitrat of iron is decomposed ; the

oxide of iron remains, while the water dis-

solves the nitrat of copper. This last salt

may be decomposed by boiling it with potass;

the precipitate dried in a red heat, is black

oxide of copper. One hundred parts of it

denote 80 of metallic copper.

2. Sulphuret of copper may be dissolved

in diluted nitric acid. Part of the sulphur

remains unaltered, and may be estimated by
weighing it, and burning it off. Part is aci-

dified, and may be precipitated by nitrat of

barytes; 100 parts of the dried precipitate

indicating 1 4.5 of sulphur. Bv evaporation

to dryness, and solution in water, the iron is

separated ;
and the copper may be estimated

as in the last
,

paragraph ; or muriatic acid

may be used instead of nitric; but in that

case it is more difficult to obtain a complete

solution.

3. Grey copper ore was analysed by Kla-

proth in the following manner : three hun-

dred parts of it were digested with four times

their weight of nitric acid. This operation

was repeated, and the two acid liquids mix-

ed. The undissolved residuum was 188 parts.

The nitric solution was green, and when
common salt was added toi.t, muriat of silver-

precipitated. The solution being now super-

saturated with ammonia, 9.5 parts of a fieaky

red precipitate were obtained, which was

found to be composed of silica, alumina, and

iron, by dissolving it in muriatic acid, and

proceeding by the rules laid down in the first
[
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section. A polished iron plate precipitated

I
from the nitric solution 69 parts of copper.

The 188 parts of residuum were boiled

with six times their weight of muriatic acid;

105.5 parts remained undissolved, which

were sulphur and silica. The muriatic acid

solution being concentrated, yielded a little

muriat of silver. Being diluted with a large

portion of water, a white powder precipitat-

ed, which weighed 97.5 parts, and was oxide

of antimony.
4. tied copper ore has only to he dissolved

in muriatic acid, and the copper precipitated

by a plate of iron; 88 parts of the precipi-

tated copper being equivalent to 100 of the

orange oxide of which the ore is composed.
5. The analysis of the oxides and carbo-

nats of copper scarcely requires any remarks.

The water and carbonic acid must be esti-

mated by distillation iu close vessels, and
collecting the products. The ore may then

be dissolved in nitric acid, and its copper as-

certained as above.

6. Arseniat of copper was analysed by Mr.
Chenevix, in the following manner : the ore

was dissolved in diluted nitric acid, and ni-

trat of lead poured in. The solution was eva-

porated till a precipitate began to appear,

and then mixed with alcohol. Arseniat of

lead precipitated. One hundred parts of this

salt indicate 33 of arsenic acid. The copper
was separated from the nitric acid by boiling

it with potass.

Ores of iron. Notwithstanding the great

variety of iron ores, they may be all, as far as

analysis is concerned, arranged under three

heads; namely, 1. Sulphurets
;

2. Oxides
;

and 3. Salts.

1. Pyrites, or sulphureted iron, may be
treated repeatedly with boiling nitric acid

till the sulphur is acidified. Muriatic acid is

then to be added, and the digestion continued

till the whole is dissolved. Muriat of barytes

is then to be added to precipitate the sulphu-

ric acid; 100 of the dried .precipitate indi-

cate 14.5 of sulphur. If the solution con-

tains only iron, it may be precipitated by
carbonat of socla, calcined to redness, and
weighed. But if earths or manganese are

present, we must proceed by the rules laid

down in the first section.

2. If the oxides of iron are pure, that is,

contain nothing but iron, we have only to

dissolve them in muriatic acid, and precipi-

tate them as above. But it is very seldom
that ores possess this perfect degree of purity.

The iron is usually combined with manga-
nese, alumina, silica, or with all of these to-

gether. The analysis is to be conducted ex-

actly according to the rules already laid

down.
3. The sparry iron ore may be analysed in

the same manner, excepting only that the

carbonic acid gas must be separated by dis-

tillation or solution in close vessels.

4. Arseniat of iron was analysed by Mr.
Chenevix in the following manner : One hun-
dred parts of it were boiled with potass till

the* arsenic acid was separated. Nitrat of

lead was mixed with the solution
; 100 parts

of the precepitate indicated 33 of arsenic acid.

That portion of the ore which eluded the ac-

tion of the potass was treated with muriatic

acid; the undissolved residuum was silica.

The muriatic acid was supersaturated with
ammonia. The iron precipitated; but the

copper was dissolved by the ammonia,
R r 2

Ores of iin. 1. The sulphuret of tin was
thus analysed by Klaproth: 120 parts of the
ore were digested with nitro-muriatic acid;

43 parts remained undissolved. Of these,

30 burnt away with a blue flame, and were
sulphur ;

of the remaining 13, eight dissolved

in nitro-muriatic acid. The undissolved live

were heated with wax, and yielded a grain
of iron attracted by the magnet. The rest

was a mixture of alumina and silica. The
nitro-muriatic solution was completely pre-
cipitated by potass, and the precipitate re-

dissolved in muriatic acid. A cylinder of tin

precipitated 44 parts of copper from this so-

lution, and lost itself 89 parts of its weight.
A cylinder of zinc precipitated 130 parts of
tin; so that, deducting the 89 parts of tin dis-

solved during the precipitation of the copper,
41 remain for the tin contained in the ore.

2. Tin stone was thus analysed : One hun-
dred parts of the ore were heated to redness,
with 600 parts of potass, in a silver crucible

;

and the mixture being treated with warm
water, 11 parts remained undissolved. These
11, by a repetition of the treatment with po-
tass, were reduced to lfth. This small resi-

duum dissolved in muriatic acid. Zinc pre-
cipitated from the solution one-half part of
tin, and the Prussian alkali gave a blue pre-
cipitate, which indicated one-fourth part of
iron.

The alkaline solution was saturated with
muriatic acid

; a. white precipitate appeared,
but it was redissolved by adding more acid.
The whole was precipitated by carbonat of
soda. The solution, which had a yellowish
colour, was redissolved in muriatic acid; arid

a cylinder of zinc being inserted into the so-
lution, 77 of tin were obtained, indicating
nearly 98 parts of oxide of tin.

Ores of lead. 1. Sulphuret of lead usually
contains a little silver, and sometimes also
antimony and zinc. It may be treated with
diluted nitric acid, which leaves only the sul-

phur undissolved, the weight of which is to
be taken, and its purity determined by com-
bustion. If antimony is present, it will either
remain in the state of a white oxide, or if

dissolved, it will be precipitated by diluting
the solution with water. Muriatic'acid is to
be added, and the solution evaporated till it

is reduced to a small portion. Muriat of lead
and of silver precipitate. The first of these'
may be dissolved in boiling water, the second
remains insoluble. Westrum separated the
muriat of silver by digesting the precipitate
with ammonia. The liquid from which the
muriats were separated may contain iron,

zinc, copper, 't he iron may be precipitated
by ammonia added in excess; the copper,
by a plate of zinc ;

the zinc may be precipi-
tated by carbonat of soda reduced to the me-
tallic state, and weighed; subtracting what
had been separated from the plate of zinc.

2. Arseniated peroxide of lead was thus
analysed by Vauquelin: 100 parts roasted
for half an hour; and occasionally treated with

'

a little tallow, lost 38 parts, which were con-
sidered as oxide of arsenic. The residue was
treated with concentrated muriatic acid, and
boiled in it for a quarter of an hour. The
liquid assumed a red colour, and emitted
abundance of oxymuriatic acid gas. A white
needleform salt was deposited, and some of
it was obtained by evaporation. This salt,

dissolved iu water, and treated with sulphat
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of soda, yielded 25 parts of sulphat of lead,

= 20.2 parts of lead. The liquor thus freed

from lead was treated with ammonia. The
precipitate obtained weighed 39 parts. It

consisted of oxide of iron mixed with oxide

of arsenic The production of oxymuriatic

.

acid induced Vauquelin to consider the lead

as in the state of peroxide.

3. Carbonat of lead was thus analysed:

One hundred grains were thrown into 200

grai ns of nitric acid diluted with 300 grains

of water. It dissolved completely with ef-

fervescence. The loss of weight was 1

6

grains. It was equivalent to the carbonic

acid. The solution, which was colourless,

was diluted with water, and a cylinder of zinc

put into it. In 24 hours the lead was preci-

pitated in the metallic state. It weighed 77

grains, = 82 grains oxide. If muriatic acid

is suspected, it may be easily detected, and

its weight ascertained, by means of nitrat of

silver.

4. Sulphat of lead was thus analysed by Kla-

proth : One hundred grains of the ore, heated

to redness, lost two grains, which were con-

sidered as water, it was then mixed with

400 grains of carbonat of potass, and heated

to redness in a platinum crucible. The red-

dish yellow mass thus obtained was digested

in water, and the whole thrown on a tiltre.

The oxide of lead thus obtained weighed 72

grains, it was dissolved in diluted nitric

acid. One grain of oxide of iron remained

behind. Into the solution a cylinder of zinc

was put. The lead thrown down weighed
6bij grains. The alkaline solution was super-

saturated with nitric acid, and then treated

with acetat of barytes. The sulphat of

barytes obtained weighed 73 grains, which
Klaproth considers a; indicating 25 grains of

sulphuric acid.

5- Phosphat of lead was thus analysed

:

One hundred grains were dissolved in diluted

nitric acid. Nitrat of silver dropt into the

solution formed a precipitate weighing 11

grains, =- 1.7 grains muriatic acid. The so-

lution was mixed with sulphuric acid. The
sulphat of lead precipitated weighed 106

grains, == 78.4 oxide oi lead. The solution

was freed from sulphuric acid by means of

nitrat of barytes, and then almost neutralized

with ammonia. Acetat of lead was then dropt

in. The phosphat of lead which precipitated

weighed 82 grains, = 1 8.37 phosphoric acid.

The solution was now mixed with muriatic

acid, evaporated to dryness, and the dry

mass washed in alcohol. The alcohol, when
evaporated, left a small residue, which dis-

solved in water, and formed Prussian blue

with prussiat of potass, It contained about
.Ay grain of oxide of iron.

6. Moiybdat of lead was thus analysed by
Mr. Hatchet. The ore was boiled repeat-

edlv with sulphuric acid till the acid refused

to dissolve any more. The solution con-

tained the molybdic acid. The undissolved

{

jowder (sulphat of lead) was boiled for an

lour with carbonat of soda, and then washed.

Nitric acid now dissolved it, except a little

silica. The lead was precipitated from this

solution by sulphuric acid ; after which am-
monia separated a little oxide of iron. The
sulphuric acid solution was diluted with 16

parts of water, and saturated with ammonia;
a little oxide of iron gradually precipitated.

The solution was now evaporated to dryness,

and the mass strongly heated to separate the
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sulphat of ammonia. The residuum repeat-
edly treated with nitric acid was converted
into yellow molybdic acid.

Ores of nickel. Kupfer nickel may be dis-

solved in nitric acid, by which the greatest
part of the sulphur will be separated. The
arsenic may be afterwards precipitated by
the affusion of water. A plate of iron will

expel the copper, if any should be present.
Precipitate by potass added in excess, and
boil tire precipitate, which will separate the
arsenic and sulphur completely. Dissolve
the precipitate (previously exposed moist for

some time to the air) in acetic acid, and add
an excess of ammonia. The iron is precipi-
tated

; but the cobalt and nickel remain in

solution. Evaporate, and the cobalt is de-
posited

; then by continuing the evaporation
to dryness the nickel is obtained.

Ores of zinc. 1 . Blende may be treated
with diluted nitric acid, which will separate
the sulphur, the siliceous gangue, &c. The
purity of the sulphur is to be ascertained by
combustion, and the residuum analysed in

the manner formerly described. Precipitate
the nitric solution by soda, redissolve in mu-
riatic acid, precipitate the copper (if any
should be present) by a plate of iron

;
sepa-

rate the iron by adding an excess of ammo-
nia. The zinc now only remains in the so-

lution, which may be obtained bv evaporat-
ing to dryness, redissolying in muriatic acid,

and precipitating by soda.

2. Calamine may be digested in nitric

acid, noting the loss of weight for carbonic
acid, and the insoluble residuum boiled with
muriatic acid repeatedly; what remains after

dilution with boiling water is silica. The
nitric solution contains zinc, and probably
also iron and alumina; evaporate to dryness,
reckssolve, and add an excess of ammonia.
'1 lie iron and alumina either remain imdis-
so'ived or are precipitated, and they may be
separated by potass. The zinc may be pre-
cipitated by an acid, or by evaporation to

dryness. The muriatic solution probably
contains iron and alumina, which may be
precipitated by the rules already laid down.

Ores of antimony. Native antimony was
thus analysed: One hundred grains were di-

gested in nitric acid till the whole was con-
verted into a while powder. When the acid
emitted no longer any nitrous gas, the mix-
ture was diluted with water and thrown upon
afiltre. The solution was then treated with
nitrat of silver. The precipitate yielded by
reduction one grain of silver. The prussiat

of potass threw down from the residuum so-

lution a precipitate which contained ^ grain

of iron. The white oxide formed by the ni-

tric acid was digested in muriatic acid
; the

whole dissolved and formed a transparent
solution. It was diluted with six times its

weight of water, and the precipitate redis-

solved in muriatic acid, and a cylinder of

zinc put into it. The antimony obtained
weighed 98 grains.

2. Sulphuret of antimony is to be treated
with nitro-muriatic acid. The sulphur and
the muriat of silver (if any silver is present)
will remain. Water precipitates the anti-

mony
;
sulphuric acid, the lead

; and ammo-
nia the iron.

3. Klaproth analysed the red ore of anti-

mony as follows: One hundred grains were
digested in muriatic acid till the whole dis-

solved, exeept If grains of sulphur. A little

sulphuret of antimony rose with the sulphu-
rated hydrogen gas exhaled, and was depo-
sjted in the beak of the retort. The solution
was diluted with water. The whole preci-
pitated in the slate of a white powder; for

potass threw nothing from the liquid. The
powder was redissolved in muriatic acid, au
excess added, and the solution diluted. A
plate of iron threw down 67^ grains of anti-

mony. 1 he ore then contained 78.3 grains
of oxide of antimony. One hundred grains
of the ore yielded by solution in muriatic acid
37 cubic inches of sulphureted hydrogen gas.
From tins, Klaproth concluded that it con-
tained 20 grains of sulphur.

Ores ofbismuth. Native bismuth maybe
treated witli nitric acid. Repeated concen-
trations and affusions of water precipitate the
bismuth, and perhaps the arsenic; but this

last may be redissolved in boiling w aler.

I he cobalt. remains, and may be examined
by the rules to be hereafter laid down. T he
same analysis succeeds with the other ores
of bismuth. The sulphur when present re-
mains undissolved.

4\ e shall give as an example of these ores
Klaproth’s analysis or a sulphuret of bismuth.
II ifty grains ot the ore were digested in nitric
acid. 1 lie whole w:as dissolved except
grains ot sulphur.

r

l he solution being diluted
with water, a white powder precipitated.
1 he iiitred solution was treated with com-
mon salt ; at first it produced no change,,

j

but by and by the whole became milky.
The precipitate consisted, like the last, ofox-
ide oi bismuth. 1 he solution continuing. I

clear tor some time, indicated that no silver
]

was present. Ihe vvlnte precipitate was not
altered by exposure to thq light; an addi-
tional proof that no silver was present.

Ores of tellurium. Klaproth dissolved
the white gold ore of Fatzbay in nitro-muri-

j

atic acid, and added potass in excess to the !

solution. A brown precipitate remained iin-

dissolved, which was a mixture of gold and
iron. It w^as redissolved in nitro-muriatic
acid, the gold tirst precipitated by nitrat of
mercury, and then the iron by potass. The
potass in the tirst solution being saturated j

with muriatic acid, the oxide ot tellurium
j

precipitated.

The other ores may be analysed in the
]same manner; only the precipitate occasion-
]ed by the pota SS must be treated accord.ng

to the metals of which it consists. The rules
J

have been already laid down.

Ores oj arsenic. Native arsenic may be 1

treated with nitro-muriatic acid. The silver
]

and gold remain; the first in the state of a 1

muriat; the second may be dissolved by 1

means of nitro-muriatic acid, and pretipi- 1

tated by sulphat of iron. The arsenic may
]

be precipitated by concentrating the nitric
]

solution, and then diluting with water. The I

iron may then be precipitated by ammonia.
2. The sulphureted ores of arsenic may

|
likewise be treated with diluted nitro-muri-

]
atic acid. The sulphur remains undissolved;

j

the arsenic may be precipitated by concern-
tration and the affusion of water

;
the iron by

ammonia.
3. Oxide of arsenic may be dissolved in 1

sixteen parts of water. The solution displays
acid properties, and nitrat of silver and of
mercury occasion precipitates in it
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Ores of cobalt. White cobalt ore was

thus analysed by Tassaert. Jo ascertain

the proportion ot arsenic he treated the ore

with diluted nitric acid, and obtained a com-

plete solution. Crystals of white oxide of

arsenic were deposited, and uy repeated eva-

porations he separated the whole of the arse-

nic, and ascertained its weight. 1 Ie then

boiled a new portion of the ore with lour

times its weight oi nitric acid, and thus aci-

dified the arsenic, and obtained a solution.

This solution was treated with potass, which

retained the arsenic acid, aud separated the

other bodies. A precipitate of arsemat ot

cobalt, which had fallen when the nitric solu-

tion was diluted with water, was treated with

potass for the same reason. The residuum,

together with the precipitate occasioned bv

the potass, was dissolved in nitric acid, and

ammonia added in excess. Part was retained

in solution by the ammonia; but part was

precipitated. 1 he precipitate was dissolved

in acetic acid, and the solution repeatedly

evaporated to dryness. By this piocess the

oxide of iron gradually separated in the form

of a red powder.
r

l he dissolved part was

acetat of cobalt. It was decomposed by the

addition of ammonia in excess, which redis-

solved the cobalt. By these pioeesses the

arsenic and iron were separated ;
the cobalt

was retained by the ammonia, and was ob-

tained by evaporation. to ascertain the

proportion of sulphur in the ore a new por-

tion was boiled with nitric acid. On cooling,

crystals of white' oxide of arsenic vyere de-

posited. These being separated, nitr.it ot

barytes was added to the solution ; 100 paits

of the dried precipitate indicated Id. 5 or

sulphur.
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The other ores of cobalt may be analysed

nearly in the same way.

Ores of manganese. 1. Barytated manga-

nese was treated by Vauqueiin with muriatic

acid; oxymuriatic gas passed over, and the

whole was dissolved except a little cnaicoal

and silica. The solution when evaporated

yielded crystals ot muriat of barytes. I hese

were separated ; and the liquid, evaporated

to dryness, yielded a yellow mass soluble in

alcohol, and tinging its tiame with yellow bril-

liant sparks. The proportion of barytes was

ascertained by precipitating it in tire state of

a sulphat ;
the manganese, by precipitating

it by carbonat of potass.

2. The grey ore of manganese was treated

by the same chemist with muriatic acid,

some silica remained undissolved. Carbonat

of potass was added to the solution. I he

precipitate was at iirst white, but became

black when exposed to the air. It was treated

with nitric acid, which dissolved every thing

but the manganese and iron (it a>iv had been

present). The nitric solution, when mixed

with caibonat of potass, deposited only car-

bonat of lime. The black residuum was

mixed with sugar, and treated with nitric

acid. The solution was complete ;
therefore

no iron was present.

The same processes will succeed with the

other ores of manganese. When iron is pre-

sent, it may be separated either as above, or

bv the rules laid down in the first section ; or

what succeeds better, we may dissolve the

mixture in acetic acid, and evaporate to diy-

ness two or three times repeatedly. The

oxide of iron is left behind, while the acetat

of manganese continues soluble in watei

.

Ores of tungsten. Wolfram was analysed

pearl v as follows*. The ore was boiled with

muriatic acid, and then digested with ammo-

nia alternately til! the whole was dissolved

The ammoniacal solutions being evaporated

to drvness and calcined, left the yellow oxide

of tungsten in a state, ot purity. 1 he muriatic,

solutions were mixed with sulphuric acid,

evaporated to dryness, and the residuum re-

dissolved in water. A little silica remained.

Caibonat of potass precipitated a brown

powder from this solution. 1 ins pov del was

treated with boiling nitric acid repeatedly,

till the iron which it contained was oxidized

to a maximum. It was then digested in

acetic acid, which dissolved the manganese,

and left the iron. Finally, the manganese

was precipitated bv an alkali.

Tun<»stat of lime was thus analysed by

Klaproth : One hundred grains of it were

digested in nitric acid. The yellow-coloured

residue was washed and digested in ammonia.

The residue was digested in nitric acid and

ammonia alternately, till a complete solution

was obtained. Two grains ot silica lemaine

behind. The nitric acid solution was mixed

with ammonia, but no precipitate appeal ei

.

It was then mixed with a boiling solution o

[

carbonat of soda. The precipitate dried

!
weighed 33 grains. It was carbonat of lime;

|

but when redissolved in nitric acid, it left one

l grain of silica. Thirty-two grains of caibo-

i
nat are equivalent to 17.6 ot lime. 1 lie am-

j

mouiacal solution, by evaporation yielded

|

small needleform crystals. V hen heated to

' redness in a platinum cruible, they left

grains of oxide of tungsten.

Ores of moli/bdeitum. Molybdena may

be treated with nitric acid successively boil-

ed upon it till it is converted into a white

powder. This powder, washed and dried, is

molvbdic acid. The liquid obtained by wash-

ing the acid, on the addition of potass, depo-

sits some more molvbdic acid. 1 his being

separated, muriat ot barytes is to be dropt

into it as long as any precipitate appears.

One. hundred parts of this precipitate indi-

cate 1 4.5 ot sulphur,
. ,,

Ores of uranium. 1. Pechb ende or the

black ore of uranium, was dissolved by Kla-

proth in nitric acid. The undissolved part is

a mixture of silica and sulphur. By evapo-

ration the solution, nitrat ot lead was preci-

pitated; then nitrated uranium in crystals.

The solution being now evaporated to drv-

ness,'and treated again with nitric acid, left

the iron in the state ot red oxide.

2. Uranitic ochre may be treated with

nitric acid, which dissolves the uranium, and

leaves the iron. The purity of the iron may

be tried by the rules already laid down.

3 Green mica was dissolved by Klaproth

in nitric acid, and ammonia added in excess

to the solution. The oxide of uranium was

rlatic acid. White oxide of titanium preci-

pitates. Separate the precipitate, and eva-

porate the solution to dryness. Redissoive

the residuum in water, lhe silica remains

behind. Precipitate the solution by an al-

kali ;
add the precipitate to the white oxide

obtained at first, aud dissolve the whole m
sulphuric acid. From this solution phospho-

ric acid precipitates the titanium, but leaves

the iron.
_ . ,

The third species, which contains lime and

no iron, is to be fused with potass, dissolved

in muriatic acid, and the silica separated in

the usual way. After this the titanium is first

to Ire separated from the muriatic solution bv

ammonia ; and afterwards the hme by an al-

kaline carbonat.

Ores of chromium. Vauquelin analysed

the chromat of lead in the following manner

:

When boiled with a sufficient quantity ot cai -

bonat of potass, a lively effervescence takes

place; the acid combmes with the potass,

and the carbonat of lead is formed, and re-

mains undissolved. It may be dissolved in

nitric acid, and its quantity ascertained by

precipitation with sulphuric acid. Or the

chromat mav be treated with muriatic acid,;

muriat of lead precipitates, and chromic acid

remains in solution. This process must be

repeated till the whole of the ore is decom-

posed. There remains in solution chromic

acid mixed with a little muriatic, which may

be separated by means of oxide of silver.

ORGAN, in general, is an instrument or

machine designed for the production ot some

certain action or operation; in which sense

the mechanic powers, machines, and even

the veins, arteries, nerves, muscles, and

bones of the human body, may be called or-

precipitated ; that of copper retained.

Ores of titanium, lhe ores ol titanium,

reduced as usual to a fine powder are to be

fused with potass or its carbonat. I he melted

mass is then to be dissolved in hot water. A

white precipitate gradually separates, which

is the white oxide of titanium, this is all

that is necessary to analyse the first species.

But when iron and silica are present, the fol-

lowing method of Cheneyix may be adopt-

ed : Saturate the alkaline solution with mu-

The organs of sense are those parts of the

body by which we receive the impressions or

idea's of external objects, being commonly

reckoned live, viz. the eye, ear, nose, palate,

and cutis.

Organ, a wind-instrument blown by

bellows, and containing numerous pipes of

various kinds and dimensions, and multifa-

rious tones and powers. Ot all musical in-

sruments this is the most proper for the sa-

cred purpose to which it is most generally

applied in all countries wherever it has been

introduced. Its structure is lofty, elegant,

aud majestic ;. and its solemnity, grandeur,

and rich volume of tone, have justly obtained

it an acknowledged pre-eminence over every

other instrument.

An organ, when complete, is of threefold

construction, aud furnished with three sets ot

keys ;
one for what is c alled the great organ,

and which is the middle set , a second (or

lower set) lor the choir organ; and a thii

d

(or upper set) for the swell. In the great

organ, the principal stops are the two diapa-

sons, the principal, the twelfth, the filter nth,

the sesquialtra, the mixture or furniture^ the

trumpet, the clarion, aud the cornet. I he

chdir organ usually contains the stopt diapa-

son, the dulciana, the principal, the flute,

the twelfth, the bassoon, and the vox bu-

rn,ana. The swell comprises the two diapa-

sons, the principal, the hautboy, trumpet,

and cornet. Besides the complete organ,

there are other organs of lesser sizes, and

more limited powers, adapted to church,

chapel, and chamber use. There is also ths
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barrel or hand organ, consisting of a move-
aLne turning cylinder called a barrel, on
winch, by means of wires, pins, and staples,
are set the tunes it is intended to perform.
1 hese pins and staples, by the revolution of
the barrel, act upon the keys within, and give
admission to the wind from the bellows to
the pipes. lhe barrel organ is generally
portable; and so contrived that the same ac-
tion ot the hand which turns the barrel, sup-
plies the wind by giving motion to the bel-
lows.

I he invention of the organ, which is attri-
buted to the Greeks, is very antient, though
it i^ generally allowed to have been little
used before the eighteenth century.

It has been a subject of debate at what
time the use of organs was first introduced
into the church. Some writers say', that they
were first applied to sacred use in the time

P°Pe ^ Italian, about the year 660; others
that they were not employed in that way till
the ninth century. A learned author 'has,
however, shewn that neither of these dates
can be just : and Thomas Acjuinas expressly
says, that in his time (about the year 1250)
the chu

i

,(:h did not use musical instruments*
and Bingham says, that Marinos Sauutus
who lived about the year 1290, first intro-
duced the use of them into churches. But if
we may give credit to the testimony of Ger-
vas, the monk of Canterbury, who flourished
at the beginning of the thirteenth century
organs were introduced more than one hun-
dred years before his time. Bede, who diedm /35, says nothing of the use of organs or
other musical instruments, in our churches or
convents, though he minutely describes the
manner in which the psalms and hymns were
sung

;
yet Mabillon and Muratori inform us

that organs, during the 10th century, became
common in Italy and Germany, as well as in
England

; and that about the same time they
had admission into the convents throughout
.Europe. °

The church-organ consists of two parts •

the main body, called the great organ, and
the positive or little organ, which forms a
small case or buffet, commonly placed before
the great organ. The size of an organ is ge-
nerally expressed by the length of its largest
pipe; thus they say, an organ of 8, 16^3'?
feet, &C; The organ in the cathedral church
at Urn in Germany is 93 feet high and 28
broad; its largest pipe is 13 inches diameter
and it has 16 pair of bellows.

Plate Organ, represents a barrel-organ made
by Mr. Lincoln, Hoi born, A, figs. 2 and 6
is the handle by which it is played

; on its
spindle is a crank -a, that works the bellows
which supply the organ with air: these bel-
lows are in two distinct parts BD; and as the
lower boards move round/ as a centre, one
of the sides is always filling with air by a
valve in its under side, while the other is

forcing its way through a valve in the board
E into the regulator F, the moveable or
upper board of which is pressed down by two
wire springs bb. When the handle A is
turned, the crank a by the rod d, moves the
lower boards BD of the bellows up and down
so that they force the air alternately through
*heir respective valves into the regulator:
when a great quantity of air is forced into
the regulator, it overcomes the springs, and
raises the upper board; and during the time
that the bellows supply no air, which is when
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the valves in the boards BD are shutting, the
springs bb force down the board ofthe regu-
lator and drive tiie air out of it for the sup-
p y of the organ, till the bellows begin to act.
rhe board Lhasa hole cut through it, which
communicates with a passage ee, fig. 2; which
conveys the air from the regulator to a trunk

[

g, called the wind-chest, and which extends
the whole length of the organ under the
pipes G and H : the board which forms the
top ot this has a hole through it under every
pipe and is covered by a valve as h. i is a
small wire, the end of which rests upon the
valve, so as to open it when the wire is pushed
down the passage

;
for the air is conveyed

through the upper board of the wind-chest
under two sliders Id, called stops, which have
handles (shewn in fig. 6.) coming through
the frame, by which they can be moved in or
out: these stops slide in tubes, lined with
leather, which they fit very exactly, so as to
prevent any air getting through by the sides
oi them

; and the stops have as many holes
cut through them as there are valves and
pipes, and at the same distance from one
another

; so that when the stops are pushed
in, the holes in them coincide with the pas-
sage from the valves to the pipes GH, so as
o give the aii hee vent

;
and when they are

drawn out, the spaces between the holes in
the stops are brought over the passages, so as
to close them, and prevent any air getting
through. From the stop k the air is con-
v eyed by a crooked passage to the wooden
pipes f 1 and the slider / is to intercept the
air for the metal pipes G. A section of each
kind of pipe is shewn in rigs. 3 and 4 : aa fig.
0 is a cylmdnc pipe, usually of lead; to one
end Oi this is soldered a conical pipe bboi the
same metal at the end d of which the air is
admitted. IN ear the junction of the two pipes a
piece of metal e is soldered, which fills up all
the pipe, except a small cavity on one side,
which is cut straight

.; and the edge of the
conical pipe bb is bent straight, so as to leave
a srhall crack, through which the air issues.
1 fie edge n of the cylindric .pipe is cut to a
sHarp edge, and bent down to the line with
the opening through which the air copies:
when the air is blown through the end d it
rushes through the opening between the
piece <? and the edge of the pipe bb, the sound
is formed by the edge n dividing the current
or air, and the vibration of the air in the re-
maindcr of the tube aa: in large pipes a small
pi ece of metal o, called the ear, is soldered on
which adds much to the sound. The wooden
pipe, fig. 4, is composed of a square trunk
ot wood aa: in one end a block of wood b is
glued

; a small wooden pipe d is inserted into
the lower end of this block to bring the air to
the pipe, the end of which is partly closed by
a plug of wood to adjust the quantity of air'

•

in the lead/i pipes this is done by pinching
them up at the end. On one side of the block

V1 P Ie<
r
e G/ak is glued, between the edge

o which and the block b the air issues, and is
divided, as m the metal pipes, by the edge of
one of the boards of the trunk, which is cut
sharp for the purpose: the ends of the wooden
pipes are closed by a plug of wood h, which is
slid farther in or out, to adjust the pipe to the
proper note. The spindle of the handle A
hg. 6, has an endless screw m upon it, which
works into a wheel L, the barrel K (shewn
separately in fig. 1.). This barrel is made of
wood, and lias pins drove into it, which pins.

as it is turned round, lift up the keys ft fi r

6. shewn in fig. 5, where A is tiie barrel’ the
pins of which, as it turns, take hold of theend c oi the keys n, and lift them up : thesekeys are supported by a bar B called thekey-hame, on each side of which a brass
plate bb is screwed, which lias notches cut in

- to guide each key: a wire d is put through
each key, round which it moves as a centre :

the end/ of the key has a piece of mahogany
fastened to it, to which is jointed the rod /by a piece of leather. The lower end of this

hi'
the

i

vire
i
’ iig - by which

v-1
.

ve h 'S opened as before described-
the spring under this valve throws the rod 1upwards; and to prevent the end e of the keytrom touching the barrel, a screw p is putthrough the key-frame, the bottom of winch
ts covered with leather, to catch the keywithout making any noise. The operation
of the machine is as follows: When the handle
-V, fig- 0 , is turned, it works the bellows by the

fiu
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f°rceS the air to the wind chest g,

ban-elK I'
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r
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J
cre'v m turns tiieoantl K, fig. 6, slowly round: the pins in its

whfow/
111 l 'P ,h<

;

en
*

d
f’

,ig ' of the key,

r f
resses

.

the other end, and by the
1

?.
h 1

f
ncl wire*, hg- 2, opens the valve, andallows the air (if the stops k or l are opcn'i toenter the piped the proper note, and sound

it. As the barrel turns, that key is dropped
'

and the spring shuts the valve
; another pipe’

corresponding to the next note of the tune is

uleled
Pei

|f t|

and
i

S° °ntill
-
the tui,eis com-

plcted. It the tune is wanted to be played
‘ high key, the stop / is drawn out, andthe metal pipes are used

; if in a low key thewooden pipes, which are an octave lowerare played, by pulling out the stop K andpushing m the other; if the tune is to beplayed very loud, both are drawn out • andwhen both are pushed in, no sound is pro-

l

AS
-

a d
T’ent (

>
uan,it y of air is want-ed foi playing the metal and wooden pipes

horl1
0WS are n,

,

a<1<

1

' lar8e enough to supplyboth at once; and when only one is used, thean escapes through a valve in the upperboard of the regulator F: this valve has alo ig handle, and is kept shut by a wire sprint-w len the board of the regulator is raised toa certain height, the handle of the valve mmeets a part of the frame, the valve is open-
ed, and the air escapes. The frame in whichthe barrel is mounted, fig. i. js s [i (| int
groove M, figs. 2 and 6 : to one of tiie uprights
or the frame, a piece of brass N fi-r j ; s

boa'rcroi- f?’

S Pr°jeCtS tl

!

r0Ugh U ' e Outsideboaid of the organ, as shewn in fig. 7, andhas as many notches cut in it as the barrel
ays different tunes; a holt O slides into anyo these notches, so as to keep the piece N inany place where it is set over the end of thisbolt; another bolt P slides so that P must bewithdrawn before O can be moved. The boltP has a wire figs. 2, 5, and 6, projectinghorn the back ot it through the board • thiswire acts upon one end of the lever so as

ThfAp 'V
knVn

r r
U tliS

-

bolt is tlr»wn back,

to
lg ' 5’ 1S not fastened downto the frame of the organ, but has two pieces

of iron plate g fastened to the ends of it - the
otlrei end of this moves round a screw, as acentre, so that the frame and keys can beturned up clear ot the barrel

; it l/as a wirespang b, to keep it down, and a screw t regulates its distance from the barrel whendov\n. One end of the lever;- is put under
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the key-frame, so that when the outer end is

pushed down by drawing back the bolt P, fig.

7, the other will raise the key-frame : the bolt

O is then at liberty to be drawn back
;
and

the piece N can be set, and fixed at another

notch, which causes the organ to play another

tune, by moving the barrel along a small dis-

tance, which brings a fresh set of pins under
the keys, which are differently disposed. By
the arrangement of the bolts as above, the

barrel can never be moved without first

fitting up the keys, so that there is no danger

i
of breaking the keys of pins in the barrel.

The pannels ol' the organ are slid into

grooves cut in the four uprights of the frame.

ORJB'ASIA, a genus of the monogynia
order, in the pentandria class of plants

,
and

in the natural method ranking under the

forty-seventh order, stellatie. J he Corolla is

small, tubulated, and monopetalous. lire

pericarpium is a globular 'berry, grooved
longitudinally

;
is cjuinqueloculat, and con-

tains one seed. Of this there are six species,

i all natives of the wanner parts of America,

viz. 1. Officinalis: the natives of Guiana
make infusions of the leaves, and give them
in cases of spasmodic asthma. 2. Racemosa.
3. Yiolaceal. 4. Lutea. 5. Paniculata. 6.

Longiflora.

ORICHALCUM. See Zinc.

ORIGANUM, origan’/, or marjoram, a

genus of the gymnospermia order, in the

didynarnia class of plants, and in the natural

method ranking under the forty-second order,

verticillatae. There is a strobilus or cone
collecting the calcyes together. The prin-

cipal species are, two hardy perennials and

:
an annual for the open ground, and live per-

ennials tor the greenhouse: viz. 1. The

|
vulgare, or wild pot-marjoram. 2. The he-

> racleoticum, or winter sweet-marjoram,

i
These are finely-scented aromatics, excellent

for culinary purposes, particularly for broths,

Soups, &c. they have likewise merit for me-
dical uses, and for giving fragrance to oint-

ments ; so that the plants are proper both
for kitchen and physic gardens, and may
also be employed in the pleasure-ground as

plants of variety. 3. The marjorana, or an-

nual sweet-marjoram, is an aromatic of the

highest fragrance, is admirable for kitchen

use, and excellent for nosegays. It is often

called knotted marjoram, from the flowers

growing in close, knotted-like heads. The
following mostly assume an undershrubby
growth ; frequently with abiding stalks, if

they shelter here in winter : 4. The dictain-

nus or dittany of Crete. 5. The sipyleum,

or origanum of mount Sipvlus. 6. The ere-

ticum, or Cretan origany. 7. The smyr-
nxum, or Smyrna origany. 8. The aegypti-

hcum, or Egyptian origany. There are four

other species.

ORIGENISTS, in church-history, a
Christian sect in the fourth century, so call-

ed from their drawing their opinions from
the writings of Origen. The origenists main-
tained, that the souls of men had a pre-

existent state, that they were holy intelli-

gences, and had sinned in heaven before the

body was created : that Christ is only the

son of God bv adoption.

. ORIGINAL, in the court of king’s bench,
•the usual original writ issued in the actions,

as for action of trespass upon the case. And
this court does not issue originals in actions

O R I

of debt, covenant, ar account, he. whereas
the court of common-pleas proceeds by •ori-

ginal in all kinds of actions
;
but to arrest

and sue a party to outlawry, it is used in

both cases. See Impey’s B. U. and C. B.

ORIOLUS, oriole, in ornithology, a germs
belonging to the order of pica?. The bill in

this genus is straight, conic, very sharp-point-

ed ; edges cultrated, inclining inwards
;
man-

dibles of equal length. Nostrils small, placed
at the base of the bill, and partly covered,

longue divided at the end. d oes, three

forward, one backward
; the middle joined

near the base to the outmost one. These
birds are inhabitants of America, except in

a few instances; they are a noisy, gregarious,

frugivorous, granivorons, and voracious race,

very numerous, and often have pensile nests.

I lie several species, which are very numer-
ous, since Mr. Latham describes no less

than forty-five, seem to be principally dis-

tinguished by their colour.

1.

The first species, is called the oriolus

Baltimore, by Liimams, and the Baltimore

oriole by Remnant, and is an inhabitant of

North America, which country it quits be-

fore winter, and probably retires to Mexico
;

the xochitotl of Fernandez seeming to be of

the same species. The head, throat, neck,

and upper part of the back of the male, are

described to be black
;
the lesser coverts of

the wings orange
; the greater black, tipt

with white; the breast, belly, lower part of

the back, and coverts of the tail, of a bright

orange. The head and back of the female

are orange, edged with pale brown ; the tail

dusky, edged with yellow. The length

both of the male and female is seven inches.

This bird suspends its nest to the horizontal

forks of the tulip and poplar trees, formed of

the filaments of some tough plants, curiously

woven, mixed with wool, and lined with

hairs. It is of a pear-shape, open at lop,

with a hole on the side through which the

young are fed. Jn some parts- of North
America, this species, from its brilliant co-

lour, is called the fiery hang-nest. It is

named the Baltimore bird, from its colours

resembling those in the arms of the late lord

Baltimore, whose family were proprietors of

Maryland.
2. The sharp-tailed oriole is about the size

of a lark; the bill is dusky; the crown is

brown and cinereous
;
the cheeks are brown,

bounded above and below with deep dull

yellow. The throat is white; the breast,

sides, thighs, and vent, are a dull pale yel-

low, spotted with brown; the belly is white
;

the back is varied with ash-colour, black,

and white; the wing-coverts are dusky, with

ferruginous edges.

The other species of the oriole, (see Plate

Nat. Hist. figs. 301 and 302.) according to

Mr. Pennant’s enumeration, are the white-

backed, the bastard, the black, the brown-
headed, the rusty, the white-headed, the

Hudsonian white-headed:, the olive, the yel-

low-throated, the unalaschka; the sharp-

tailed, and the red-wing. This last species is

known in America by the name of the red-

winged starling and the swamp blackbird.

Although they appear at New York only

from April to October, they probably con-

tinue through the whole year in the southern

parts
;
at least, Catesby and Latham make

no mention of their departure. 1 hey are

seen at times in such prodigious Hocks, as

5
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even to obscure the sky. They were es-

teemed the pest of the colonies, making most
dreadful havock among the maize and other
grain, both when newly-sown and ripe. They
are very bold, and not to be terrified by a
gun; for, notwithstanding the sportsman
makes A' lighter in a flock, the remainder
will take a short flight, and settle again in

the same field. The farmers sometimes at-

tempt their destruction, by steeping the

maize before they sow it in a decoction of

white hellebore. The birds that eat this pre-

pared corn, are seized with a vertigo, and
tall down, which sometimes drives the rest

away. This potion is particularly aimed at

the purple grackles or purple jackdaw, which
consorts in myriads with this species, as if

in conspiracy against the 1 hours of the hus-

bandman. I'll e fowler seldom tires among
thb flocks without killing some of each. They
appear in the greatest numbers in autumn,
when they receive additions from the re-

tired parts of the country, to prey on the ripen-

ed maize. Some of the colonies eslabli.-hed a
reward of three-pence a dozen for the ex-

tirpation of the jackdaws; and in New Eng-
land, the intent was almost effected at the
cost of the inhabitants

;
who discovered, at

length, that Providence had not formed these

seemingly destructive birds in vain. Not-
withstanding they caused such havock
among the grain, they made ample recom-
pence, by clearing the ground of the noxious
worms, the caterpillar of the bruchus pisi, or

peas -beetle, in particular, with which it

abounds. As soon as the birds were destroy-1

ed) the reptiles had full leave to multiply ;

and the consequence was the total loss of

the grass in 1749, when the New Englanders,,

repenting too late, were obliged to get their

hay from Pennsylvania, and ey.en from Great
Britain.

ORION, in astronomy, a constellation of
the southern hemisphere. See Astronomy.

Orion’s ring, in astronomy, a constella-

tion more usually called Eridamis. See Eiu-
DANUS.

OKNITIIOGALUM, star of Bethlehem,
a genus of the hexandria monogynia class of

plants, the corolla whereof consists of six

petals, of a lanceolated figure from the base

to the middle, erect from thence to the

points, piano-patent; they are permanent,
but lose their colour : the fruit is a round
angulated capsule, formed of three valves,

and containing three cells
;

the seeds are

numerous and roundish, the receptacle co-
lumnar.

There are thirty-five species, all of thenv
herbaceous and perennial, rising from three
to six feet high, having stalks terminated with
long spikes of hexapetalous, star-shaped,

white and yellow flowers. Six cf the spe-

cies are very hardy, and will prosper in any
situation: but one,-nainely the capense, a

native of the Cape of Good Plope, requires-

the assistance of artificial warmth to preserve
it in this country.

ORNITHOLOGY, that branch of zoo-

logy, which treats of birds. See Bird. Lin-
naeus, whose ornithology we have followed,

arranges the whole class of birds under six.

orders, according to the different figures of

their beaks, viz.

1 . Accipitres, upper mandible with an an-
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gu'av projection. 2. Pica*, bill compressed
convex; with feet formed for perching or

climbing. 3. Anseres, bill covered with

skin, broad at the tip ; some with and some
without teeth. 4. Grailuc, bill roundish, tongue
fleshy ; some with three some with four toes.

5. Gallin;e, bill convex, upper mandible
arched. 6. Passeres, bill conic, sharp-pointed.

ORN 1 1110PLS, bird’sfoot, a genus of

the diadelphia decandria class of plants, with

a papilionaceous Power: its fruit is an ob-

long jointed pod, of a cylindrical figure, and
containing in each joint a single roundish

seed
;
add to this, that several of these pods

usually grow together. There are five

species.

The leaves of this plant are said to be
good for a hernia, and for breaking and
expelling the stone of the kidneys or bladder.

ORNITHORIIYNC ! 1US PARADOX-
US, from New South Wales, a singular qua-

druped, which has not yet been properly

classed in the Linnsean system. The most
remarkable eircumstauce’iu this curious ani-

mal, is the great similarity of its head with

tiiat of a duck, which, however, is still more
striking in its internal structure. From the

external form of the scull of this animal, one
might be more easily led to conclude that it

belonged to such an' aquatic bird, • than to a

creature of the mammalia tribe. Both the
jaws are as broad and low as in a duck,
and the calvaria has no traces of a suture,

as is generally the case in full-grown birds.

There is likewise a singularity in the cavity

of the scull, of which nothing like it is

known in any quadruped animal of the mam-
malia, though there exists something ana-

logous in the class of birds, namely, a con-
siderable bony falx, which is situated along
the middle of the os frontis, and the ossa

bregmatis. This processus is in general

scarcely to be seen in the mammalia, even
in those that have a bony tentorium cere-

helli. The mandible of this animal is very
singular, consisting of a beak, the under part

of which has its margin indented as in ducks,

and of the, proper instrument for chewing
that is situated behind, within the cheeks.

This has no teeth, nor even the traces of

alveoli, but only two broad processes of a

peculiar formation on each side, whose un-

dulated superficies lit one another. Dr.
Shaw says of the specimen he examined,
that it had no teeth, “ dentium nulla sunt

vestigia,” But sir Joseph Banks informs us,

that Mr, Home has found, in a specimen
that belongs to the Society of Natural His-

tory at Newcastle, on each side of the jaws,

two small and flat molar teeth. The’ fore

part of this anomalous mandible, or the. beak,

is covered and bordered with a coriaceous

skin, in yrhich three parts are to be distin-

guished : 1. The proper integument of the

beak (integumentum rostri), 2. The labiated

margins of it (murgines iabiales), 3. A cu-

rious edge of the skin of the beak (limbus

tfadversaries). Into these three parts of

that membrane numerous nerves are distri-

buted, of which those in the upper part of

the beak arise from the second branch .of the

fifth pair, viz, hi the limbus trausversarius

;

chat which penetrates through the foramen
infraorbitale, in the margo labiulis

; that

which comes forth behind the ossa inter-

maxillaria, and to the integumentum rostri,

three branches, which run out between the

oss:f intermaxillaria. From this quantity of

nerves, with which the integument ot the

beak is provided, no doubt is left of this part

being intended as the organ of feeling, a sense

which, besides men and the quadrumanes,
very few mammalia enjoy, that is to say,

few animals possess the faculty of distin-

guishing the form of external objects and
their qualities by organs destined for that

purpose ; a property that is different from
the common feeling, bv which every animal
is able to perceive the temperature and
presence of sensible objects, but without
being informed by the touch of them, of

their peculiar qualities. Thus, for instance,

the skin in the wings of a but, and its ear,

serve probably as organs of common feeling,

by means of which they are enabled to flut-

ter, after being blinded, without flying

against any thing. The whiskers (vibrissae)

of many animals seem likewise to serve for

the purpose of informing them of the pre-

sence of sensible bodies, on which account
Dr. Darwin compares them with the antenna:

of insects ; but they are not able to inform
themselves of the properties of those objects.

It is true that the snout of a mole has been
considered by Derham, and the snout and
tongue of many other animals likewise by
Burton, as organs of touching ; but this seems
only to be their secondary use. The same
may be said of the elephant’s trunk, which
Burton also conceives to be an organ of

touching, although from its manner of liv-

ing, the necessity of such an organ of touch-

ing does not appear. The ornithorhynchus,
however, is an animal which, from the si-

milarity of its abode, and the manner of

searching for food, agrees much with the

duck, on which account it has been equally
provided by nature with an organ for touch-
ing, viz. with the integument of the beak,
richly endowed with nerves. This instance

of analogy in the structure of a singular or-

gan of sense in two species of animals from
classes quite different, is highly instructive

for comparative physiology, and on this ac-

count the ornithorhynchus belongs to one of

the most remarkable phenomena of zoology,
and may in general be looked upon as one
of the most interesting discoveries with which
that part of natural history has been enrich-

ed during the last century. See Plate Nat.
Hist, fig, 303.

OROBANCHE, broom-rape, a genus of
the didynamia augiospertnia class of plants,

ranking under the 40lh order, nersonatax
The corolla is monopetalous and ringent

;

and its fruit an oblong capsule formed of

two valves, and containing a great many
minute seeds ; the calyx is bifid. There is a
glandule under the base of the germen,
There are fourteen species.

OHQBUS, bitter vetch, a genus of the

decandria order, in the diadelphia class of
plants

; and in the natural method ranking
under the 32d order, papilionaceae, The
style is linear; the calyx obtuse at the
base, with the upper segments deeper and
shorter than the rest. There are 16 species.

AH of them have fibrated roots, which are per-

ennial, but are annual in stalk, rising early in

spring and decaying in autumn. They are
very hardy plants, and prosper in any com-
mon soil of a garden. Most of the sorts are

t>
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very floriferous, and the flowers conspicuous
ami ornamental for adorning the flower-com-
partments. The Scotch Highlanders have a
great esteem for the tubercles of the roots

of the tuberosus, or species sometimes called

wood-pea. They dry and chevy them in ge-
neral to give a better relish to their liquor ;

they also affirm that they are good against
most disorders of the breast, and that by
the use of them they are enabled to resist

hunger and thirst for a long time. In Bread-
altjane and Ross -shire, they sometimes
bruise and steep them in water, and make
an agreeable fermented liquor with them.
They have a sweet taste, something like the
roots of liquorice

; and, when boiled, we are
told, they are nutritious and well flavoured ;

and in tunes of scarcity have served as a
substitute for bread.

ORONTIUM, a genus of the monogynia
order, in the hexandria class of plants

; and
in the natural method ranking under the
second order, piperita:. The spadix is cy-
lindrical, covered with florets ; the corolla
hexapetaluus and naked ; there i? no style ;

the follicles are monospermous. There are
two species, marsh plants of Canada and
Japan,

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

ORPiMENT. See Arsen ;c.

ORRERY, a curious machine for repre-
senting the motions and appearances of the
heavenly bodies. We shall in this place
merely shew the_ theory of the wheels, leav-

ing a more particular description for the ar-

ticle Planetarium. We must first com-
pare and find out the proportion which the
periodical times, or revolutions, of the pri-

mary planets, bear to that of the earth ; and
they are such as are expressed in the table
below j where the first column is the time of
the earth’s period in days and decimal parts;

the second, that of the planets ; the third

and fourth are numbers in the same proper*
tion to each other : as

364.25 : 88 $ : : 83 : 20, for Merc.
365.25 ; 224,7 $ : : 52 : 32, for Venus.

365,25

: 686,9 S : i 40 : 75, for Mars.
365.25 : 4332,5 If. : : 7 : S3, for Jupiter.

305.25 : 10759.3 I? : : 5 : 1 48, for Saturn.

If we now suppose a spindle or arbor with
six wheels fixed upon it in an horizontal po-
sition, having the number of teeth in each
corresponding to the numbers in the third

column, viz. the wheei AM (see Plate
Observatory, fig. 6.) of 83 teeth, BL
of 52, CK of 50 (for the earth), DI of 40,
Ell of 7, and FG of 5 ; and another set of
wheels moving freely about an arbor, having
the number of teeth in the fourth column,
viz. AN of 20, BO of 32, CP of 50 (for the
earth), DQ ol 75, ER of 83, and FS of 148 ;

then, it those two arbors of fixed and move-
able wheels are made of the size, and fixed

at the distance from each other, as here re-

presented in tire scheme, the teeth of the
former will take those of the latter, and turn
them very freely, when the machine is in

motion.

These arbors, with their wheels, are to be
placed in a box of an adequate size, in a per-
pendicular position: the arbor of fixed
wheels to move in pivots at the top and bot-

tom of the box ; and the arbor of moveable
wheels to move in pivots at the top and



O R Y O S C OST 32i

bottom of the box
;
and the arbor of move-

able wheels to go through the top of the
box, on a proper height, on the top of which
is to be placed a round ball, gilt with gold,

to represent the sun. On each of the move-
able wheels is to be fixed a socket, or tube,

ascending above the top of the box, and
having on the top a wire fixed, and bent at

a proper distance into a right angle upwards,
bearing on the top a small round ball, re-

presenting its proper planet.

If then on the lower part of the arbor of

fixed wheels is placed a pinion of screw-
teeth, a winch turning a spindle with an
endless screw, playing in the teeth of the

arbor, will turn it with all its wheels
; and

these wheels will move the others about
with their planets, in their proper and re-

spective periods of time, very exactly. For,
while the fixed wheel CK moves its equal
CP ouce round, the wheel AM will move
AN a little more than four times round, and
so will nicely exhibit the motion of Mercury;
and the wheel EG will turn the wheel ES

about _J— round, and so will truly repre-
29,5

sent the motion of Saturn, and the same is to

be observed of all the rest.

O IPTEG I A, a genus of the class and order

triandria monogynia. The calyx is five-

leaved ; corolla none ; capsule one-celled
;

seeds many. There are two species, trailing

plants of Spain and Italy.

ORTHOGRAPHY, that part of grammar
which teaches the nature and affections of

Letters, and the just method of spelling or

writing.

Orthography, in geometry, the art of

drawing or delineating the fore-right plan of

any object, and of expressing the heights or

elevations of each part. It is called ortho-

graphy, from its determining things by per-

pendicular lines falling on the geometrical

plane.

Orthography, in architecture, the ele-

vation of a building.

Orthography. Sec Perspective.
ORTOLAN. See Emberiza.

ORYZA, rice, a genus of the digvnia

order, in the hexandria class of plants ; and
in the natural method ranking under the 4th

order, gramma. The calyx is a bivalved

imifiorous glume ; the corolla bivalved, near-

ly equal, and adhering to the seed. There
is but one species, namely, the sativa or com-
mon rice. This plant is greatly cultivated

in most of the Eastern countries, where it is

the chief support of the inhabitants
; and

great quantities of it are brought into Eng-
land and other European countries every year,

where it is much esteemed for puddings,

&c. it being too tender to be produced in

these northern countries without the assist-

ance of artificial heat ; but from some seeds

which were formerly sent to Carolina there

have been great quantities produced, and it

is found to succeed there as well as in the

Eastern countries.

This plant grows upon moist sods, where
the ground can be llowed over with water
after it is come up.

Rice is the chief commodity and riches of

Damieta in Egypt, and L)r. Hasselquist

gives the following description of the mariner

in which they dress and separate it from the

Rusks, “ It is pounded by hollow iron pes-

Vol II.

[

ties of a cylindrical form, lifted up by a

wheel worked by oxen. A person sitting

between the two pestles, pushes forward the

rice when the pestles are rising; another
sifts, winnows, and lays it under the pestles.

In this manner they continue working it un-
til it is entirely free from chaff and husks.

YV hen clean, they add a thirtieth part ol

salt, and pound them together; by which
the rice, formerly grey, becomes white. Af-
ter this purification, it is passed through a

fine sieve to part the salt from the rice; and
then it is ready for sale.” Damieta sells

every year 60,800 sacks of rice, the greatest

part of which goes to Turkey, some to Leg-
horn, Marseilles, and Venice.

Rice, according to Dr. Cullen, is prefer-

able to all other kinds of grain, both for

largeness of produce, quantity of nourish-
ment, and goodness. This, he says, is plain
from macerating the different grains in wa-
ter

; for, as the rice swells to the largest size,

so its parts are more intimately divided.
Rice is said to affect the eyes; but this is

purely prejudice. Thus it is alleged a par-
ticular people of Asia, who live on this grain,

are blind-eyed
; but if the soil is sandy, and

not much covered with herbage, and the
people are much employed in the field, this

affection of their eyes may be owing to the
strong reflection of the rays of light from
this sandy soil

;
and our author is the more

inclined to this opinion, because no such ef-

fect is observed in Carolina, where rice is

commonly used.

OSHECK IA, a genus of the octandria mo-
nogynia class and order. The cal. is four-
cleft

; cor. four and five-petalled
; stani.

eight or ten; anthers beaked
;
caps, inferior,

four-celled. There is one species, a trifling

plant of China.

OSCILLATION, in mechanics, the vi-

bration, or reciprocal ascent and descent, of
a pendulum. See Pendulum.

It is demonstrated, that the time of a com-
plete oscillation in a cycloid, is to the time
in which a body would fall through the axis
of that cycloid, as the circumference of a
circle to its diameter; whence it follows, 1.

That the oscillations in the cycloid are all

performed in equal times, as being all in the
same ratio to the time in which a body
falls through the diameter of the generating
circle. 2. As the middle part of the cycloid
may be conceived to coincide with the ge-
nerating circle, the time in a small arch of
that circle will be nearly equal to the time
in the cycloid; and hence the reason is evi-

dent, why the times in very little arches are
equal. 3. The time of a "complete oscilla-

tion in any little arch of a circle, is to the time
in which a body would fall through half the
radius, as the circumference of a circle, to

its diameter ; and since the latter time is

half the time in which a body would fall

through the whole diameter, or anv chord,
it follows that the time of an oscillation in

any little arch, is to the time in which a
body would fall through its chord, as the

semicircle to the diameter. 4. The times
of the oscillations in cycloids, or in small

arches of circles, are in a sub-duplicate ratio

of the lengths of the pendulums. 5. But if

the bodies that oscillate are acted on by un-
equal accelerating forces, then the oscillation

will be performed in times that are to one
S s

another in the ratio compounded of the di-

rect subduplicate ratio of the lengths of the.

pendulums, and inverse subduplicate ratio

of the accelerating forces. Hence it appears
that if oscillations of unequal pendulum- are

performed in the same time, the accelerating

gravities of these pendulums must be as their

lengths; and thus we conclude, that the.

force of gravity decreases as you go to-

wards the equator, since we find that the
lengths of pendulums that vibrate seconds
arc always less at a less distance from tire

equator. 6. The space described by a fall-

ing body in any given time, may be exactly
known

;
for finding, by experiments, what

pendulum oscillates in that time, the half

of the pendulum will be to the space
required, in the duplicate ratio of the dia-
meter of a circle to the circumference.

Centre ofOscillation. See Centre.
OSMITES, a genus of the class and order

syngenesia polygamia frustranea. The cal.

is imbricate, scariose
; cor. of the ray ligu-

iate ; down obsolete; recept. chaffy. There
are four species, shrubs of the Cape.

OSMUNDA, moon-zuort ;
a genus of thb

order of filices, in the crvptogamia class of
plants. There are twenty-seven species;
the most remarkable of which is the regalis,

osmund-royal, or flowering fern. This is a
native of Britain, growing in putrid marshes.
Its leaf is doubly winged, bearing bunches of
flowers at the ends. The root boiled in
water is very slimy

;
and is used in the north

to stiffen linen instead of starch. Some of
the leaves only bear flowers.

OSSIFICATION, the formation of bones.
See Concretions.

OS'l EOLOGY. See Anatomy.
OS 1 EOSPEUMl >M, a genus of the class

and order syngenesia polygamia necessaria.
1 he cal. is simple, in two rows, mam-leav-
ed, almost equal

;
seeds globular, coloured,

bony; down none
; recept. naked. There

are 17 species, shrubs of the Cape.
OS I RAC ION, in ichthvologv, a genus

of the branchiostegous order of ‘fishes^ of a
globose, oval, or ovato-quadvangular figure j

the skin is always very firm and hard
; and

is in some species smooth, in others entiiely
covered with spines

; and, finally, in some
the spines entirely occupy only particular
places

;
there are lio belly-fins, aiid the others

are live in number, viz. two pectoral or la-

teral fins, one on the back, the pinna ani,
and the tail. There are 12 species of this
genus : the triqueter has a triangular body
unarmed; inhabits India; the back appear-
ing as if covered with rhombic marks cut
transversely. The quadricornus, with frontal
and subcaudal spines, inhabits India and
Guinea.
Ostrac ion, trunk-fish, a genus of fishes,

of the order nantes; tire generic charac-
ter is, teeth pointing forwards, cvlindric,
rather blunt ; body mailed by a bony co-
vering.

1. Ostracion triqueter, triquetral trunk-
fish ; the ostracions or trunk-fishes are so
strikingly distinguished by their bony crust
or covering, that no difficulty can arise to the
ichthyological student in referring them to
their proper genus. The investigation of the
species however demands a greater degree
of attention, and such is the similarity be-
tween some of these, that it remains clcmhu



322 O T IO S T

fill whether they should be considered as

truly distinct, or as constituting mere sexual

differences.

The triquetral trunk-fish measures about

twelve inches in length, and is, as its name
imports, of a trigonal shape, the sides slop-

ing obliquely from the ridge of the back,

and the abdomen being flat ; the whole ani-

mal, except to within a -small distance from

the tail, is completely enveloped in a bony

covering, divided into well-defined hexago-

nal spaces, and covered (as in the whole

genus) with a transparent epidermis like that

of the armadillo among quadrupeds ;
the

usual colour is a subferruginpus brown, with

a white spot in the centre of each hexagon,

which is also marked by fine rays diverging

from the centre to the edges : the tins are

yellowish, and the tail rounded ;
the naked

part of the extremity of the body or base of

the tail being marked with white specks,

similar to those on the crustaceous part of

the animal : the pectoral fins are rather small

than large, and of a rounded shape : the dor-

sal and anal are also rather small, and are

situated opposite each other towards the ex-

tremity of the body, and, like the rest of the

genus, this lisk is destitute of ventral lins.

It is a native of the Indian and American
seas, and is supposed to feed on the smaller

Crustacea, shell-fish, and sea-worms. It is

said to be considered as an excellent fish

for the table, and is held in high estimation

among the East Indians. There are ten

species.

2. Ostracion quadricornis, four-horned

trunk-fish ; length twelve inches
;
shape sub-

trigonal ; the back, when viewed in profile,

strongly arched, and having a smooth outline

;

mail divided into large hexagons marked with

numerous and very small tubercles ; ou

the top of the head' two very strong spines

pointing forwards ; and from the hind

part of the abdomen, immediately be-

fore the anal fin, two more spines pointing

backwards
;
colour of the mailed part sub-

violaceous brown, with darker streaks irre-

gularly dispersed over the whole; naked

part of the body near the tail, yellowish-

brown, marked with deep-brown spots
;

fins

and tail yellowish-brown. Native ot the

Indian and American seas. See Plate Nat.

Hist. fig. 304.

OSTREA, the oyster, in zoology, a genus

belonging to the order of vermes testacea.

'The shell has two unequal valves ; the cardo

has no teeth, hut a small hollowed one with

transverse lateral streaks. There are thirty-

one species, principally distinguished by pe-

culiarities in their shells. The common oys-

ter is reckoned an excellent food ; and is

eaten both raw and variously prepared.

The character of the genus, in the words of

Barbut, is, “ The animal a tethys ; the shell

bivalve, unequivalve, with something like

ears ;
the hinge void of teeth, with a deep

oval hole, and transverse streaks on the

sides. There is no womb nor anus.” The
genus is divided into four families, of which

ostrea is the last.

The oyster differs from the muscle in

being utterly unable to change its situation.

It is entirely without a tongue which an-

swers the purposes of an arm in the other

animal, but nevertheless is often attach-

ed very firmly to any object it happens to

approach. Nothing is so common in the

rivers of the tropical climates, as to see ovs-
j

ters growing even amidst the branches of
j

the forest. Many trees, which grow along i

the banks of the stream, often bend their

branches into the water, and particularly

the mangrove, which chiefly delights in a

moist situation. To these the oysters hang

in clusters, like apples upon the most fertile

trees
;
and in proportion as the weight of the

fish sinks the plant into the water, where it

still continues growing, the number of oys-

ters encrease, and hang upon the branches.

This is effected by means of a glue proper

to themselves, which when it cements, the

joining is as hard as the shell, and is as dif-

ficultly broken.

Oysters usually cast their spawn in May,
which at first appears like drops of candle-

grease, and sticks to any hard substance it

falls upon. These are covered with a shell

in two or three days
;
and in three years the

animal is large enough to be brought to

market. As they invariably remain in the

places where they are laid, and as they grow
without any other seeming food than the af-

flux of sea-water, it is the custom at Col-

chester, and other parts of England, where
the tide settles in marshes on land, to pick

up great quantities of small oysters along

the shore, which, when first gathered, seldom
exceed the size of sixpence. These are

deposited in beds where the tide comes in,

and in two or three years grow to a toler-

able size. They are said to be better tasted

for being thus sheltered from the agitations

of the deep
;
and a mixture of fresh water

entering into these repositories, is said to

improve their flavour, and increase their

growth and fatness.

The oysters, however, which are prepared

in this manner, are by no means so large as

those found sticking to rocks at the bottom
of the sea, usually called rock-oysters.

These are sometimes found as broad as a

plate, and are admired by some as excellent

food. But what is the size of these com-
pared to the oysters of the East Indies, some
of whose shells have been seen two feet

over ! The oysters found along the coast of

Coromandel, are capable of furnishing a

plentiful meal for eight or ten men ; but

it seems universally agreed that they are no
way comparable to ours for delicacy of fla-

vour.

OSTRICH. See Struthio.

OSYRIS, poet’s rosemary, a genus of the

dicecia triandria class of plants, without any
flower-petals ; the fruit is a globose unilocu-

lar berry, containing a single osseous seed.

There are two species. This whole shrub

is astringent, and consequently good in

fluxes.

OTIIERA, a genus of the tetrandria mo-
nogynia class and order. The cal. is four-

parted; pet. four; stigma sessile; caps.

There is one species, a shrub of Japan.

OTHONNA, a genus of the polvgamia
necessaria order, in the syngenesia class of

plants ;
and in the natural method ranking

under the 49tn order, composite. The re-

ceptacle is naked; there is almost no pap-

pus
;
the calyx is monophyllous, mnltifid,

and nearly cylindrical. There are 27 spe-

cies.

OTIS, the bustard, in ornithology, a dis-

tinct genus of birds, of the order of the gal-

O V I

lina*, the characters of which are these : there
are three toes on each foot, all turned for-

wards ; and the head is naked, or has no
comb. There are four species, principally

distinguished by their colour. Owe of the spe-

cies, the tarda, or bustard (see Plate Nat.
Hist. tig. 305.), is the largest of the British

land fowl, the male at a medium weighing
25 pounds

;
there are instances of some very

old ones weighing 27 : the breadth nine
feet

; the length near four. Besides the size

and difference of colour, the male is distin-

guished from the female by a tuft of feathers

about live inches long on each side of the

lower mandible. Its neck and head are ash-

coloured ; the back is barred transversely

with black, and bright rust-colour; the greater

quill-feathers are black; the belly white;
the tail is marked with broad red and black
bars, and consists of twenty feathers

;
the

legs dusky.

The female is about half the size of the

male : the crown of the head is of a deep
orange, traversed with black lines

; the rest

of the head is brown. The lower part of the
fore-side of the neck is

_
ash-coloured

;
in

other respects it resembles the male, only
the colours of the back and wings are more
dull.

The birds inhabit most of the open coun-
tries of the souih and east parts of this is-

land, from Dorsetshire as far as the Wolds
in Yorkshire. They are exceedingly shy,

and difficult to be shot
;
run very fast

; and
when on the wing can fly, though slowly,

many miles without resting. It is said, that

they take flight with difficulty, and are some-
times run down with greyhounds. They keep
near their old haunts, seldom wandering
above twenty or thirty miles. Their food
is corn and other vegetables, and those large

earth-worms that appear in great quantities

on the downs before sun-rising in the sum-
mer. These are replete with moisture, an-

swer the purpose of liquids, and enable

them to live long without drinking on those
extensive and dry tracts. Besides this, na-

ture has given the males an admirable ma-
gazine for their security against drought,

being a pouch whose entrance lies immedi-
ately under the tongue, and which is capable

of bolding near seven quarts; and this they
probably till with water, to supply the hen
when sitting, or the young before they can
fly. Bustards lay only two eggs of the size

of those of a goose, of a pale olive-brown,

marked with spots of a dark colour ; they
make no nest, only scrape a hole in the
ground. In autumn they are (in Wiltshire)

generally found in large turnip-fields near the

downs, and in flocks of 50 or more.

OTTER. See Mustela.
OVAL, an oblong curvilinear figure,

otherwise called ellipsis. The proper oval,

however, or egg-shape, differs considerably

from that of the ellipsis, being an irregular

figure, narrower at one end than at the

other
;
whereas the ellipsis, or mathematical

oval, is equally broad at each end
;
though

it must be owned, these two are commonly
confounded together, even geometricians

calling the oval a false ellipsis.

OVARIES. See Anatomy, and Com-
parative Anatomy.
OVIEDA,a genus of the didynamia angio-
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spermia class and order. The cal. is five-

cleft
;

cor. tube subylindric, superior, very

long ; berry globular. There are two spe-

cies, shrubs of South America.
QVER-IIALE, in the sea language. A

rope is said to be overhaled when drawn too

Stiff, or haled the contrary way.
Over-rake, among seamen : when a ship

riding at anchor, so overheats herself into

a head-sea, that she is washed by the

waves breaking in upon her, they say the

waves over-rake her.

OVERSEERS of the poor. The proper
number of overseers of the poor for each

parish, must be duly appointed, and sworn
before two justices of the peace, one whereof
must be of the quorum.
The overseers thus appointed, and taking

on t hem the office, shall within fourteen days,

receive ’the books of assessments, and of

accounts, from their predecessors, and what
money and materials shall be in their hands,

and reimburse them for their arrears. 17

Geo. N. c. 38.

And shall take order from time to time,

with the consent of two such justices as

aforesaid, for setting to work the children of

such parents who shall not by the said over-

seers be thought able. to keep or maintain

them, and using no ordinary or daily trade

of life to get their living by. 43 Eliz. c. 2.

By the 17 Geo. II. c. 38. if any person

shall be aggrieved by any thing done or

omitted by the churchwardens and overseers,

or by any of hi? majesty’s justices of the

peace, he may, giving reasonable notice to

the churchwardens or overseers, appeal to

the next, general or quarter-sessions,where
the same shall be heard, or finally determin-
ed ; but if reasonable notice is not given,

then they shall adjourn the appeal to the

next general or quarter-sessions
;

and the

court may award reasonable costs to either

party, as they may do by 8 and 9 W. in

case of appeals concerning settlements. See
Poor.

OVERT ACT. In the case of treason

in compassing or imagining the death of the
king, this imagining must be manifested by
some open act; otherwise being only an act
of the mind, it cannot fall under any judicial

cognizance. Bare words are held not to

amount to an overt act, unless put into writ-

ing, in which case they are then held to be
an overt act, as arguing a more deliberate

intention. No evidence shall be admitted
©f any overt act, that is not expressly laid in

the indictment. 7 W. c. 3.

OVIS, sheep, a genus of quadrupeds of

the order pecora: the generic character is,

horns hollow, wrinkled, turning backwards,
and spirally intorted ; front-teeth, eight in

the lower jaw
;
canine-teeth, none.

1.

Ovis amnion, argali. As the capra rega-
j

grus, or Caucasan ibex, is supposed to "be !

the original of the domestic goat, so the ovis I

amnion, argali, or musimon, is believed to be
the chief primaeval stock from which all the
kinds of domestic sheep have proceeded

;

many of which differ full as widely both
from each other and their archetype as the

goats.

Argali, or wild sheep, is an inhabitant of

!

rocky or mountainous regions, and is chiefly !

found in the alpine parts of Asia. It was first

observed by Dr. Pallas throughout the vast

,

chain of mountains extending through the
middle of the continent to the Eastern sea.

In Kamtschatka il is plentiful
; it occurs

also in Barbary, in the mountains of Greece,
and in the islands of Corsica and Sardinia;
differing merely in a few slight particulars
of colour and size, according to its climate.
The general size of the argali is that of a

small fallow deer. Its colour is a greyish
ferruginous brown above, and .whitish "be-

neath
; the face is also whitish, and behind

each shoulder is often observed a dusky spot
or patch

;
the legs, at least in the European

kind, are commonly white ; the head strong-
ly resembles that of a ram, but the ears are
smaller in proportion, the neck more slender;
the body large

; the limbs slender butstrong;
the tail very short, being hardly more than
three inches in length

;
the horns in the full-

grown or old animals, are extremely large,

placed on the top of the head, and stand
close at their base, rising first upwards, and
then bending down and twisting outwards as
in the common ram

;
the body is covered

with hair instead of wool, in which particular
consists its chief difference from the general
aspect of a sheep ; but in winter the face,

and particularly the part about .the tip of
the nose, becomes whiter, the back of a more
ferruginous cast, and the hair, which in sum-
mer is close, like that of a deer, becomes
somewhat rough, wavy, and a little curled,
consisting of a kind of wool intermixed with
hair, and concealing at its roots a tine white
woolly down

;
the hair about the neck and

shoulders, as well as under the throat, is con-
siderably longer than on the other parts. The
female is inferior in size to the male, and has
smaller and less curved horns.

In Siberia the argali is chiefly seen on the
tops of the highest mountains exposed to

the sun, and free from woods. The animals
generally go in small flocks

; they produce
their young in the middle of March, and
have one, and sometimes two, at a birth.

The young, when first born, are covered with
a soft, grey, curling fleece, which gradually
changes into hair towards the end of sum-
mer.

The horns of the old males grow to a vast

size, and have been found of the length of
two Russian yards, measured along the
spires ; weighing fifteen pounds each. We
are assured by father Rubruquis, a traveller

in the thirteenth century, that he had seen
some of the horns so large that he could
hardly lift a pair with one hand, and that

the Tartars make great drinking-cups of
them. A more modern traveller lias asserted,

that young foxes occasionally shelter them-
selves in such as are here and there found in

the deserts.

In Corsica, the argali is known by the
name of mufro ; where it is so wild as rarely
to be taken alive, but is shot by the hunt-
ers, who lie in wait for it among the moun-
tains. When the young are taken, however,
which is sometimes the case when the parent
is shot, they are observed to be very readily
tamed.

From the above description it will suffi-

ciently appear, that the wild sheep is by no
means that seemingly helpless animal which
we view in a state of confinement in artificial

life
; but in the highest degree active and

vigorous, ft is supposed to five about four-
teen years.

2. Ovis aries, the common sheep. This ani-

mal is so generally known, that a particular

description of its form and manners becomes
unnecessary. The domestic sheep, in its

most valuable or woolly state, exists hardly
any where in perfection except in Europe,
and some of tiie temperate parts of Asia.
When transported into very warm climates,
jt loses its peculiar covering, and appear
coated with hair, having only a short wool
next the skin. In very cold climates also,
the exterior part of the wool is observed to
be hard and coarse, though the interior is

more soft and fine. In England, and some
other European regions, the wool acquires a
peculiar length and fineness, and is best-

adapted to the various purposes of commerce.
That of Spain is still finer, but less .proper
for using alone

; and is mixed with the
English tor the superior kinds of clotb.
Of all the domestic, animals, none is so

subject to various disorders as the sheep.
Of these, one of the most extraordinary,
well as the most fatal, is the rot, owing to
vast numbers of worms, of the genus fasciola,
which are found in the liver and gall-bladder’
I hey are of a flat form, of an oval shape,
with slightly pointed extremities, and bear a
general resemblance to the seeds of a gourd.

3. Ovis strepsciccros, Cretan sheep ; this
variety is principally found in the island of
Crete, and is kept in several parts of Europe*
for the singularity of its appearance

; the
horns being very large, long, and twisted in
the maimer of a screw

; those of the male
are upright, those of the female at right-
angles to the head. This animal is ranked
as a distinct species in the Systema Nature.
See Plate Nat. Hist. fig. 306."

4. Ovis Guineensis, African sheep. This,
which is sometimes termed the Cape sheep,
and which is erroneously mentioned in Buf-
fon s Natural History as of Indian extraction,
is supposed to be most frequent in Guinea,
and is distinguished from others by its re-
markably meagre appearance, length of neck
and limbs, pendant ears, and long arched
or curved visage. It is covered rather with
hair than wool, and has a pair of pendant
hairy wattles beneath the neck, as in goats.
The horns are small, and the tail long- and
lank. 1 his variety is also considered as a
distinct species in the twelfth edition of the
Systema Natural. See Plate Nat. Hist fms
307, 308.

°

5. Ovis laticaudata, broad-tailed sheep

;

this extraordinary and awkward variety oc-
curs in Syria, Barbary, and Ethiopia. It is

also found in Tartarv, Tibet, &c. Its 'ge-
neral appearance, as' to other parts of the
body, scarcely differs from that of the Eu-
ropean sheep, and in Tibet it is remarkable
for the exquisite fineness of its wool. The
tails of these sheep sometimes grow so large,
long, and heavy, as to weigh, according to*

some reports, from fifteen to fifty pounds ;
anti in order to enable the animal to graze
with convenience, the shepherds are often
obliged to put a board, furnished with small
wheels, under the tail. This part of the
sheep is of a substance resembling marrow,
and is considered as a great delicacy.

o. Ovis pudu. dins is a newly discovered
species, having been first described by Mo-
lina, in his Natural History of Chili'. H e
•informs us that it is a native of the Andes •
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that it b of a brown colour; about the size

of a kid of Haifa Year old ; with very much
the appearance of a goat ; but with small

smooth horns, bending outwards, and without
any app >arance of beard. It in of a gre-

garious nature, and when the snow falls on
the upper parts of the mountains, descends
into the valleys in large herds, to feed in the

plains of Chili, at which time it is easily

taken, and readily tamed. The female is

without horns.

OUNCE, a little weight, the sixteenth

part of a pound avoirdupois, and the twelfth

part of a pound troy
;

the ounce avoirdu-
pois is divided into eight drams, anil the

ounce troy into twenty pennyweights.
Ounce. See Feus.
OUTLAW,' RY, is being put out of the*

law, or out of the king’s protection. It is a

punishment inflicted tor a contempt in re-

lu .ing to be amenable to the process of the
higher courts. By outlawry in civil actions,

a person is put out of the protection of the
law, so that he is not only incapable of suing
for the redress of injuries, but may be impri-

soned, and forfeits all his goods and chattels,

and tlje profits of his land ; his personal chat-

tels immediately upon the outlawry, and his

chattels real, and the profits of his lands, when
found by inquisition. 1 Salk. 393.

It seems that originally process of outlawry
<only lay in treason and felony, and was after-

wards extended to trespass of an enormous
nature ; but the process of outlawry at this

day lies in all appeals, and in all indictments
of conspiracy and deceit, or other crimes of
a higher nature, than trespass vi et arm is

;

but it lies not in an action, nor on an indict-

ment on a statute, unless it is given by such
statute either expressly, as in the case of a

prxnnmire; or impliedly, as in cases made
treason or felony by statute

;
or where a re-

covery is given by an action in which such
process lay before, as in case of forcible entry,

rttaundf. 192.

Process of outlawry. The exigent must
be sued in the county where the party really

resides, for there all actions were originally

laid
;

and because outlawries were at first

only for treason, felony, or very enormous
trespasses, the process was to be executed at

the torn, which is the sheriff’s criminal court;

and this held not only before the sheriff, but

before the coroners, who were antient con-

servators of the peace, being the best men
in each county, to preside with the sheriff in

his court, and who pronounced the outlawry

in the county-court on the parties being

quinto exactus; and therefore antiently there

was no occasion for any process to any other

countv than that in which the party actually

resided. But the modern practice being dif-

ferent, the reader is referred to Titkl’s Bract.

K. B.

Of the reversal oj outlawries. There are

two ways of reversing an outlawry: first, by

a writ of error returnable coram nobis ; se-

condly by motion founded on a plea, aver-

in mt, or suggestion of some matter appa-

rent; as in respect of a supesedeas, omission

of process, variance, or other matter apparent

on the record.

OUTLICKER, in a ship, a small piece of

timber made fast to the top of the poop, and

standing out right astern. At the outmost

end thereof is a hole, into which the standing

part of the sheet is reeved.

OUJ^YORKS, in fortification, all those

works made withoutside the ditch of a forti-

fied place, to cover and defend it. See For-
g ification.
OX. See Bos.
OXALATS, salts formed by the oxalic

acid. This genus of salts was first made
known by Bergman, who described the

greater number of them in his Dissertation

on Oxalic Acid, published in 1776. These
salts may be distinguished by the following

properties: 1. When exposed to a red heat,

their acid is decomposed and driven olf, and

the base only remains behind. 2. Lime-
water precipitates a white powder from their

solutions, provided no excess of acid is pre-

sent. This powder is soluble in acetic acid,

after being exposed to a red heat. 3.
r

l he

earthy oxalats are in general nearly insoluble

in water: the alkaline oxalats are capable of

combining with an excess of acid, and form-

ing supevoxalats much less soluble than the
i

oxalats. > 4. The insoluble oxalats are ren-

dered easily soluble by an excess of the more
powerful acids.

OXALIC ACID. When nitric acid is

poured upon sugar, and a moderate heat ap-

plied, the sugar soon melts, an effervescence

ensues, a great quantity of nitrous gas and
carbonic acid gas is emitted; and when the

effervescence ceases, and the liquid in the

retort is allowed to cool, a number of small

transparent chrystals appear in it. These
chrystals constitute a peculiar acid, which

has received the name of oxalic acid, because

it exists read} -formed, as Sclieele has proved,

in the oxalis acetosella, or vvoodsorrel. At
first, however, it was called the acid of sugar,

or the saccharine acid.

Oxalic acid is in the form of four-sided

prisms, whose sides are alternately larger,

and they are terminated at the extremities

by two-sided summits. They are transpa-

rent, and of a fine white colour, with consi-
j

derable lustre. They have a very acid taste,

and redden vegetable blues.

When this chrystallized acid is exposed to !

heat in an open vessel, there arises a smoke
from it, which affects disagreeably the nose

and lungs. The residuum is a powder of a

much whiter colour than the acid had been.

By this process it loses three-tenths of its

weight, but soon recovers them again on
x

exposure to the air. When distilled, it first

loses its water of chrystallization, then lique-

fies and becomes brown ; a little phlegm
passes over, a white saline crust sublimes,

some of which passes into the receiver; but

the greatest part of the acid is destroyed,

leaving in (he retort a mass one-fiftieth of the

whole, which has an empyreumatic smell,

blackens sulphuric acid, renders nitric acid

yellow, and dissolves in muriatic acid without

alteration. That part of the acid which sub-

limes is unaltered. When this acid is dis-

tilled a second time, it gives out a white

smoke, which, condensing in the receiver,

produces a colourless line hrystallizable acid,

and a dark-coloured matter remains behind.

During all this distillation, a vast quantity

of elastic vapour makes its escape. From
279 grains of oxalic acid, Bergman obtained

109 cubic indies of gas, half of which was

carbonic acid, and half carbureted hydrogen.

Fontana, from an ounce of it, obtained 430

cubic inches of gas, one-third of which was

carbonic acid, the rest carbureted hydrogen.

From these fads, it is evident, that oxalic

acid is composed of oxygen, hydrogen, atitl

carbon.

T he chrystals of oxalic acid are soluble in

their own weight of boiling water. W ater at

the temperament of 65.7° dissolves half its

weight of them. The specific gravity of the
solution is 1.0393. One hundred parts of

boiling alcohol dfRolve 56 parts of these dirys-
tals; but at a mean temperature only 40
parts. Liquid oxalic acid has a very a rid

taste when it is concentrated, but a very
agreeable acid taste when sufficiently diluted
with water.

It changes all vegetable blues, except in-

digo, to a red. One grain of chrystallized

acid, dissolved in 1920 grains' of water, red-
dens the blue paper in which sugar-loaves
are wrapt: one grain of it, dissolved in 3600
grains of water, reddens paper stained with
turnsole. According to Morveau, one part
of the chrystalline acid is sufficient to com-
municate a sensible acidity to 2633 parts of
water.

Its fixity is such, that none of it is sublimed
when water containing it in solution is raised
to the boiling temperature.

Oxalic acid is not affected by exposure to
the air, or to the action of oxygen gas. The
effect of the simple combustibles on it lias

not been tried.

It is capable of oxidizing lead, copper,
iron, tin, bismuth, nickel, cobalt, zinc, and
manganese.

It does not act upon gold, silver, platina,
nor mercury.

Oxalic acid combines with alkalies, earths,
and metallic oxides, and forms salts known
by the name of oxalats.

Muriatic and acetic acids dissolve oxalic
acid, but without altering it. Sulphuric acid
decomposes it partly by the assistance of
heat, and a quantity of charcoal is formed.
Nitric acid decomposes it at a boiling heat,
and converts it into water and carbonic acid,

From this result, and from the products ob-
tained by distilling pure oxalic acid, it fol-

lows, that this acid is composed of oxygen,
hydrogen, and carbon. Fourcroy informs

i us, that Vauquelin and he have ascertained

that it is composed of

77 oxygen
13 carbon
10 hydrogen

100 .

But the experiments upon which this result

is founded, have not been published
; so that

it is impossible to judge of their accuracy.
Tliy affinities of oxalic acid, according to

Bergman, are as follows

:

Lime,
Barytes,

Strontian,

Magnesia,

Potass,

Soda,

Ammonia,
Alumina.

This acid is too expensive to be employed
for the purposes of domestic economy

; but
it is extremely useful in chemistry to detect
the presence of lime held in solution. For
this purpose, either a little of the pure acid,

or of the solution of oxalat of ammonia, is

dropt into the liquid supposed to contain
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lime. Tf any is present, a white powder im-

mediately precipitates. The reason of this

is, that oxaiat of lime is altogether insoluble,

and oxalic acid in consequence is capable of

taking lime from every other acid.

OXALIS, ZL’oorfsorre!, a genus of the pen-

tagvnia order, in the decandria class of plants,

and in the natural method ranking under the

1 4th order, gruinales. The calyx is penta-

phyllous, the petals connected at the heels,

the capsule pentagonal, and opening at the

angles. There are 9b species; of which the

common woodsorrel grows naturally in moist

shady woods, and at the^ sides of hedges, in

many parts of Britain, and is but seldom ad-

mitted into gardens. The roots are com-
posed of many scaly joints, which propagate

in great plenty. The leaves arise immedi-

ately from the roots upon single long foot-

stalks, and are composed of three heart-

shaped lobes. They are gratefully acid, and

of use in the scurvy and other putrid disor-

ders. The bulbous kinds from the Cape are

elegant ornaments of the greenhouse.

OXIDE, any substance combined with

oxygen, in a proportion not sufficient to pro-

•duce acidity.

Oxygen is capable of combining with bo-

dies usually in various proportions, consti-

tuting a variety of compounds with almost

every substance with which it is capable of

uniting. Now the whole of the compounds

into which oxygen enters, may be divided

into two sets: 1. Those which possess the

properties of acids ;
and, 2. Those which

are destitute of these properties. The first

set of compounds are distinguished by the

term acids ;
to the second, the term oxide

has been appropriated. By oxide, then, is

meant a substance composed of oxygen and

some other body, and destitute of the pro-

perties which belong to acids. It is by no

means uncommon to find a compound of the

same base and oxy gen belonging to both of

these sets, according to the proportion of

oxygen which enters into the compound. In

al|"these cases, the smaller proportion of oxy-

gen constitutes the oxide
;

the larger the

acid. Hence it follows, that oxides always

contain less oxygen than acids with the same

base.

Oxygen combines with three distinct set of

bodies, the simple combustibles, the incom-

bustibles, and the metals, and forms oxides

with every individual belonging to these sets.

These oxides vary as the substance which con-

stitutes the base ;
but all the oxides of the

simple combustibles are combustible, except

the oxide of hydrogen, which is a product of

combustion; all the oxides of the simple in-

combustibles are supporters of combustion
;

and all the oxides of the metals are either

products of combustion or supporters. Of

course, the first set of oxides (except that of

hydrogen) cannot be formed by combustion ;

neither can the second set ;
but part of the

third set are formed by combustion, a part

by the union of the oxygen of supporters

without combustion.

Besides these oxides, which may be con-

sidered as simple, because they contain but

one ingredient combined with oxygen, there

is another set much more numerous than

they, consisting of oxygen united at once

with two or more simple substances. These
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bodies may be distinguished from the others

by giving {hem the name of compound ox-

ides.

Oxides are often distinguished according

to the degree of oxygen they contain. Thus
the protoxide or first oxide denotes a metal

combined with the least portion of oxygen
;

deutoxide, or second oxide, a metal com-
bined with two doses of oxygen; and when a

metal has combined with as much oxygen as

possible, the compound is called a peroxide.

Oxide, carbonic. When a mixture of

purified charcoal and oxide of iron or zinc

is exposed to a strong heat in an iron retort,

the metallic oxide is gradually reduced, and
during the reduction a great quantity of gas

is evolved. This gas is a mixture of carbo-

nic acid gas, and another which burns with a

blue flame. This last is.carbonic oxide.

OXYBAPHIJS, a genus of plants as yet

unclassed, nearly allied to the mirabilis, a

native of Peru.

OXYGEN, in chemistry, a simple sub-

stance that enters into the composition of

water and air. The term oxygen signifies

that which generates or produces acids. This,

one of the most characteristic properties of

this body, was discovered by l)r. Priestley

in 1774. It was at first called dephlogisti-

cated air, and afterwards successively known
by the names of eminently-respirable air,

pure air, vital air, as long as it was not known
that this aerial form is merely one of its states

of combination ; which, notwithstanding its

frequency, and its being less impure in this

than in any other condition, does not prevent
its being concealed in other states; and more
particularly as, by combining with many bo-

dies, it loses this elastic state or appearance
of air. As soon as this truth was well proved,
and clearly explained by Lavoisier, the ne-

cessity was admitted of giving it a different

name, which might be applicable to all the

states in which it could exi>t, as well that of

gas as of the liquid or solid form. Lavoisier

first called it {he oxygenous principle; and
the French school having decided for the

word oxygen, by admitting a simple change
of termination in the first word proposed
by Lavoisier, this name became generally

adopted.

The effect of oxygen is of such import-

ance, that its presence must be stated as the

most indispensable condition of combustion

;

which would not otherwise take place. It

truly constitutes the essential part of that

process, because its most decided and exten-

sive character is its indispensability in that

process.

Oxygen, like many other natural bodies, is

found in three states, but in neither of them
is it alone or insulated. In the gaseous form
it is dissolved in caloric; in the liquid and
solid form it is combined with different sub-

stances, and can never exist concrete and
pure without combination, like many other

substances no less decomposable than itself.

And though we can, in imagination, conceive

it alone, insulated, pure, and in a solid state,

experiment has never yet exhibited this fact,

it is a discovery which still remains concealed

in the bosom of nature ; or may exist, ill un-

derstood, under the name of some substance

yet unknown in our collections of minerals.

As oxygen is frequently contained in a

more or less solid form in several natural
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fossils which have undergone combustion,

anil as it has much attraction for caloric, it

is only required that some one of those fos-

sils should be heated more or less, or pene-

trated with a great quantity of caloric, in or-

der to disengage this principle, and obtain" it

in the form of a ; r or gas. 1 his is done by

chemists to procure oxygen gas. '1 hey ex-

pose certain substances, particularly metals

burned by nature or by art, to a lire of con-

siderable activity in -closed vessels, so dis-

posed as to conduct and receive, under in-

verted jars, the elastic fluid intended to be

collected. The burned matter passes again

to a combustible state ; and the ox\ gen w hie

h

gave it the burned state, being separated and

fused by caloric, for which it lias a great at-

traction, becomes developed in the form of

gas. It is the product of a true combustion.

Of the two bodies which form oxygen gas,

the caloric, which is the solvent, and gives it

the state of invisibility and elastic fluid, not

being ponderable; the solidiliable base which

is dissolved, or oxygen, being the only pon-

derable and fixable body in all the substances

with which this gas can combine ;
and che-

mists having no other means of obtaining

oxygen in a simpler state than that of gas,

in which they use it for a great number of

operations or combinations ;
many of them

are habituated to denote this gas by the

simple name of oxygen. This is, neverthe-

less, an error of nomenclature, and inimical

to the perspicuity of chemical doctrine ; be-

cause the word oxygen ought only to be used

to denote the base of this gas considered

alone, or in all tjie possible states, but par-

cularly in the numerous combinations wherein
jt possesses the liquid or solid state.

Oxygen gas. See Air.

OXYMEL, in pharmacy, a composition

of vinegar and honey.

OXYMURIATIC ACID. This acid was

discovered by Scheele in 1774, during his

experiments on manganese. He gave it the

name of dephlogisticated muriatic acid, from
the supposition that it is muriatic acid de-

prived of phlogiston. The French chemists,

after its composition had been ascertained,

called it oxygenated muriatic acid; which
unwieldy appellation Kinvan has happily

contracted into oxymuriatic acid.

It may be procured by the following pro-

cess: Put into a tubulated retort a mixture
of three parts of common salt, and one pait

of the black oxide of manganese in powder.

Place the retort in the sand-bath of a furnace,

plunge its beak into a small water-trough,

and lute a bent funnel into its mouth. When
the mixture has acquired a moderate heat,

pour into it at intervals through the bent

funnel two parts of sulphuric acid, which
ought to be somewhat diluted with water.

An effervescence ensues ; a yellow-coloured

gas issues from the retort, which may be re-

ceived in large phials fitted with ground stop-

pers.

Oxymuriatic acid gas is of a yellowish-

green colour, its odour is intolerably acrid

and suffocating. It cannot be breathed with-

out proving fatal. The death ot the inge-

nious and industrious Pelletier, whose chemi-
cal labours have been so useful to the world,

was occasioned by his attempting to respire

it. A consumption was the consequence of
this attempt, which, iu a short time, proved
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liitj!, \\ hen atmospheric air containing a
imxtuie ot it is breathed, it occasions a vio-
ient and almost convulsive cough, attended
with much pain in the chest. This cough
usually continues to return at intervals for a
day or two, and is accompanied with a co-
pious expectoration.

.

^ capable of supporting combustion;
m man s c tses even more capable than com-
mon air. When a burning taper is plunged
into it, the flame is diminished, and acquires
a v ei \ led colour; a great quantity of smoke
is emitted, and at the same time the taper
consumes much more rapidly than in com-
mon air. I lie facility with which bodies
take tire in this gas, seems to depend on the
ease with which it parts with its oxygen.

I nis gas is neither altered by exposure to
light nor to caloric. It passes unaltered
through red-hot porcelain tubes.

It does not unite readily with water.
Scheele found, that after standing 12 hours
over water, four-fifths of the gas were ab-
sorbed: the remainder was common air,
which no doubt had been contained in the
vessel before the operation.

It renders vegetable colours white
; and not

red, as other acids do
; and the colour thus

destroyed can neither be restored by acids
nor alkalies. It lias the same effects on yel-
low wax. If the quantity of vegetable colours
to which it is applied is sufficiently great, it

is found reduced to the state of common mu-
riatic acid. Hence it is evident, that it de-
stroys these colours by communicating oxy-
gen- Hhis property has rendered oxymu-
riatic acid a very important article in bleach-
ing.

VI hen a mixture of oxymuriatic acid gas
and hydrogen gas is made to pass through a
red-hot porcelain tube, a violent detonation
takes place. By electricity a feeble explo-
sion is produced.
When melted sulphur is plunged into it,

inflammation also takes place, a'nd the sul-

phur is converted into sulphuric acid; but
•cold sulphur, though it is partly acidified by
this gas, does not take fire in it.

T> the fifteenth letter of the alphabet, as
1

5 an abbreviature, stands for Publius,

pondo, &c. ; PA. DIG. for patricia dignitas

;

P. C. for patres conscript!
; P. F. for Publii

Alius
;
P. P. for propositum, or propositum

publice; P. R. for populus Romanus
;
PR.S.

for praetoris sententia; and PRS. P. for prases
provincial In the Italian music, P. stands for

piano, or softly
; P.P. forpiu piano, i. e. more

softly; and PPP. for pianissimo, or very soft-

ly. Among astronomers, P. M. is used to

denote post meridiem, or afternoon ; and
sometimes for post mane, i. e. after midnight.

As a numeral, P. signifies the same as G,

viz. 400
;
and with a dash over it, thus G,

400,000. Among physicians, P. denotes pu-
gil or the eighth part of a handful; P. iE.

p ves cequales, or equal parts of the ingre-
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Y\ lion phosphorus is plunged into this gas,
it immediately takes fire, burns with consi-
derable splendour, and is converted into
phosphoric acid.

Oxymuriatic acid oxidizes all the metals
without the assistance of heat. Several of
them take fire as soon as they come into con-
tact with the gas. All that is necessary is, to
throw a quantity of the metal reduced to a
fine powder info a vessel filled with the gas.
The inflammation takes place immediately;
the metal is oxidized ; tv Idle the acid, decom-
posed and reduced to common muriatic
acid, combines with the oxide, and forms a
muriat. Arsenic burns in oxymuriatic acid
gas with a blue and green flame; bismuth,
with a lively bluish flame; nickel, with a
white flame, bordering on yellow; cobalt,
with a white flame, approaching to blue;
zinc, with a lively white flame; tin, with a
feeble bluish flame; lead, with a sparkling
white flame

; copper and iron, with a red
flame. Several ot the metallic sulphurets,
as cinnabar, realgar, sulphuret of antimony,
take fire when thrown in powder into this

When oxymuriatic add gas and ammoniacal
gas are mixed together, a rapid combustion,
attended with a white flame, instantly takes
place

; both the gases are decomposed, wa-
ter is formed, while azotic gas and muriatic
acid are evolved. The same phenomena are
apparent, though in a smaller degree, when
liquid ammonia is poured into the acid gas.

The same decomposition takes place, though
both the acid and alkali are in a liquid state.

If four-fifths of a glass tube are filled with oxy-
muriatic acid, and the remaining fifth with
ammonia, and the tube is then inverted over
water, an effervescence ensues, and azotic
gas is extricated. It was by a similar expe-
riment that Berthollet demonstrated the com-
position of ammonia.

Oxymuriatic acid is composed of
84 muriatic acid

16 oxygen

100 .

P

PACE, passus, a measure taken from the
space between the two feet of a man in

walking
; usually reckoned two feet and a

half, and in some men a yard or three feet.

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

PACK, in commerce, denotes a quantity
of goods, made up in loads or bales for car-
riage. A pack of wool is 1 7 stone and two
pounds, ora horse’s load.

PACKERS, persons whose employment it

is to pack up all goods intended for exporta-
tion

; which they do for the great trading
companies and merchants of London, and are
answerable if the goods receive any damage
through bad package.
PACOS. See Camelus.
P.EDERIA, a genus of the pentandria

P M O
Though oxymuriatic acid has hitherto been

placed among acids by chemists, it does not
possess a single property which characterises
that class of bodies. Its taste is not acid but
astringent

; it does not convert vegetable
blues to red, but destroys them; it combines
very sparingly with water, and is incapable
of combining with alkalies,- earths, or metal-
lic oxides. It-Ought, therefore, to be placed
among the oxides rather than the acids.

Oh ER of deed, is when a man brings
an action upon a deed, bond, &c. and the
defendant appears and prays that he may
hear the bond, &c. wherewith he is charged,
and the same shall be allowed him: and he is

not bound to plead till he has it, paying for
the copy of it.

The time allowed for the plaintiff to give
oyer of a deed, &c. to the defendant, is two
days exclusive after it is demanded. Carth.
454. 2 Durnf. & East, 40.

Oyer and terminer, is a court held by-
virtue of the king’s commission, to hear and
determine all treasons, felonies, and misde-
meanors. This commission is usually di-
rected to two of the judges of the circuit, and
several gentlemen of the county

; but the
judges only are of the quorum, "so that the
rest cannot act without them. 4 Black. 26y.
See Assizes.

OYES, or Oyez, signifies hear ye; and
is frequently used by the cryers in our courts
on making proclamation, or to enjoin si-

lence.

OYSTER. See Ostrea.
OZiENA, a malignant ulcer of the nose,

frequently accompanied with a caries of ail
the bones of that part. See Surgery.
OZOPHYLLUM, a genus of the class and

order monadelphia pentandria. It is one-
styled; calyx five-toothed

;
petals five, long ;

filaments sheathing; the style five-toothed at
top

;
teeth anheriferous

; stigma one
; cap-

sules five-celled. There is one species, a
native of Guiana.

monogynia class and order. It is contorted
;

berry void, brittle, two-seeded; style bifid.

I here are two species, climbers of the East
Indies.

PvEDEROTA, a genus of the monogynia
order, in the pentandria class of plants^ and
in the natural method ranking under the 30th
order,- contort*. The berry is empty, brittle,

and dispermous; the style' bilid. There are
three species.

P/EONIA, peon//, a genus of the digynia
order, in the polyand ria class of plants, and
in the natural method ranking under the 26th
order, miiltisiliquae, The calyx is penta-
phyllous

;
the petals five

; there are no styles

;

the capsules are polyspermous. There are
five species, most of them hardy. They are
large herbaceous flowery perennials, with
tuberous roots, sending up strong annual
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Stalks from one to three feet in height, ter-

minated by very large flowers of a beautiful

red colour, and much larger than any rose.

The common officinal, or male peony, is

also remarkable for its capsules turning back-
ward, opening and displaying their red in-

side, together with the numerous seeds in-

a

singularly agreeable order, appearing very
ornamental alter the flower is past. The
plant may be propagated either by parting

the root or by seed. This plant was formerly
celebrated in nervous distempers, but the pre-

sent practice pays very little regard to it.

PAGE, a youth of state retained in the

family of a prince or great personage, as an
honourable servant, to attend in visits of ce-

remony, carry messages, bear up trains, robes,

& c. and at the same time to have a genteel

education, and learn his exercises. The
pages in the king’s household are various,

and have various offices assigned them, as

pages of honour, pages of the presence-

chamber, pages of the backstairs, &c.
PAGOD, or Pagoda, a name whereby

the East Indians call the temple in which
they worship their gods. The pagod usually

consists of three parts; the first is a vaulted

roof, supported on stone or marble columns:
it is adorned with images; and, being open,

all persons without distinction are allowed to
j

enter it. The second part is filled with gro-

tesque and monstrous figures, and no person

is allowed to enter it but the bramins them-
selves. The third is a kind of chancel, in

which the statue of the deity is placed. It is

shut up with a very strong gate.

Pagod, or Pagoda, is also the name of

a gold or silver coin, current in several parts

of the East Indies, value 5s.

PAINTING, is the art of representing all

objects of nature visibly, by lines and co-

lours on a plain surface. It has also the

power of expressing by the same means con-

ceptions and images of the mind which do
not actually exist in any of the usual forms

of nature. It is to be considered as an art

displaying either conjointly or separately the

powers of imagination and imitation: and
may be divided into invention, which regards
the original thought or conception of the sub-

ject ;
and into composition, design, and co-

louring, which regard the execution of the

work.
Invention consists generally in the choice

of such subjects as are best calculated to an-

swer some great and interesting end ; and
particularly in discovering or selecting such
subjects as are capable of being most appro-

priately expressed by painting, and of pro-

ducing a powerful effect by such means as

are distinctively placed within the compass of

that art.

Composition regards the arrangement of

the subject both as to forms, and to the gene-
ral effects of light and shade, and of colour.

It comprehends the general distribution and
grouping of the figures, their combination or

contrast, the choice of attitudes, the disposal

of draperies, the situation of the scene itself,

as well as the distribution and connection of

all the various parts of scenery and orna-

ment.
The Important objects which design em-

braces, will be found fully explained under
that article. See Design.

Colouring regards, first, the infinite variety

of hues with which nature distinguishes her
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forms, agreeably to the degree and mixture
of the rays of light winch their surfaces re-

flect
; and, secondly, the distribution, appo-

sition, and accompaniment, of various hues or
tints, so as to produce the effect most pleas-

i

ing to the sight, a circumstance in which na-
'

ture not always delights. It embraces also !

the light and shade of objects, as far as by !

the diminution or increase of these the har-
j

|

niony of tints before-mentioned can be ef-

fected
; but that mixed effect of colour and

of light and shade which is denominated chi-

!
aro-scuro, is more justly regarded as a branch

|

of composition.

Art of painting. The art of painting is

justly ranked among the highest of that class

of arts which are denominated liberal. Its

tendency and powers are congenial with those
of poetry, and it has of course been consi-

dered as an employment worthy of men in

the most elevated ranks of life. The honours
with which it lias been distinguished in va-

rious countries, will be found in the history
of its professors.

We shall proceed, in consistence with a

general plan, to describe, first, the means by
which the student may hope to forward his

progress in this admirable but difficult art.

We shall then state the different branches of
painting, and the methods of practice

;
and

shall lastly add a summary of its history in

all ages and countries.

Course and methods of stud// requisite to at-

tain the art ofpainting.

The process of study requisite for the at-

tainment of the art of painting, has been in

part already described under the article

Design ; the knowledge of design being, as
was there said, the basis of painting, and
its various attainments the necessary steps

by which the painter must commence his

advance in the art. The student having
completed the various studies which lead
to excellence in drawing, must proceed to

transfer the principles he has learned to his

canvas
;

and, before he can arrive at emi-
nence, must acquire a complete mastery of
the new materials in which he is to display at

once the stores of his mind and the skill of
his hand. For this purpose, he must add to

the knowledgejie already possesses, the study
of colours and colouring in all their branches.
It is the knowledge of this department of art

which peculiarly characterizes the profession

he is about to undertake. The various
branches of design have formed the com-
mencement of his studies, and he may be
supposed a perfect master of them

; but
these alone cannot constitute him a painter;
neither can he acquire that title by the know-
ledge of every rule of invention or composition.
If we consider a painter in regard of these
last powers of skill, we rank him with the poet
or the draughtsman

; if in regard of anatomic
knowledge or'perspective, we confound him
-with the anatomist or the mathematician; if

in regard of symmetry, grace, and propor-
tions of forms, we cannot distinguish him from
the geometer or the sculptor. The painter,

who is supposed the perfect imitator of na-
ture, necessarily makes colouring his chief
object, since he only considers nature as she
is imitable : she is only imitable by him as

she is visible
; and she is only visible as she.

is coloured.

Although the perfect idea, therefore, of a
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painter depends on invention, compositions

design, and colouring, conjointly, yet it is by
the last of . these only that he can establish a

special idea of his art, since by this we distin-

guish him from such other artists as have for

their object the various powers which can be
expressed by design (whose art cannot come
up to that perfect imitation of nature, which
is wiihin the scope of painting) ; and by this

only we can be decidedly understood to speak
of a painter.

To this it is to be added, that as colouring

specifically distinguishes the art of the painter

from all the other arts of design, so it is the

ultimate accomplishment of ali his studies in

the art of painting.

We shall, therefore, first treat of colouring,

and proceed to consider more minutely the

component parts which form the art of co-

louring.

Colouring. Colouring is that mode of art

by which the artist imitates the appearance
of colours in all natural objects, and gives to

artificial objects those hues which are most
calculated to please or to deceive the sight.

It is the duty of the colourist to consider,

that as there are two sorts of objects, the na-

tural or real, and the artificial or painted, so

there are also two sorts of colours, viz. the
natural, or that which makes all the objects

in nature visible to us, and the artificial, or

that which, by a judicious mixture of simple
colours, imitates those natural ones in all their

various situations and circumstances.
The painter must first endeavour to acquire

a perfect knowledge of these two sorts of co-

lours; of the natural, in order to distinguish

with precision which of them he ought to

imitate
; and of the artificial, in order to com-

pose the tint most proper for representing tiie

natural colour. These acquirements include
the study of dioptrics, or that part of optics

which has for its object the nature of light and
colours, and an acquaintance at least with the

general principles of chemistry. (See Op-
tics.) He will learn also that the natural

colour is of three sorts: 1st, the true colour
of the object; 2d, the reflected colour; 3d,

the colour of the light incidental to the object.

In the artificial colours, he will distinguish

their force and softness separately and by
comparison, in order that he may use a pro-

per judgment in heightening or attenuating
them, according as his subject may require.

To this end he will also consider, that a
picture is, for the most part, a flat superficies;

that, some time after the colours are laid On,
they necessarily lose their freshness ; and
that the distance at which a picture is viewed
takes from it much of its brightness and vi-

gour
;
and it is therefore impossible to guard

against these drawbacks on the effect of his

pencil, without a complete mastery of that
artifice which is the chief object of the art of
colouring.

Although imitation is the principal aim of
colouring, the painter must by no means be
the slave of natural objects, but the judge
and judicious imitator of them : he must not
imitate all the colours which present them-
selves indifferently to his eye; but he must
chuse the most proper for his purpose, and
add or temper with others, to complete the
beauty of effect in his work. lie must some-
times abate the vivacity of life, and some-
times strive to heighten it by superior force
and brightness of colours, in order to.convey
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to the eye with precisian and truth the spirit

and real character of the object. There are
few, and those only among the greatest
painters, who have: arrived at the perfect ma-
nagement of tiiis difficult part of art.

On the apposition of colours, and on the
knowledge of chiaro-scuro, depends all the
harmony of colouring. In what that happy
arrangement of colours consists, which pro
duces effects delightful to the eye, no rules

can pretend to ascertain. If the source of
information in this point is not in the mind of
the painter, he will in vain seek for it else-

where. Improvement, however, may, and
must, be superadded to natural discrimina-
tion: to acquire the necessary improvement,
Jie will find the best school in the works of

those great masters who have possessed the
power of colouring in an eminent degree.
Such are Titian and Rubens. But he must
be careful that, in studying even these great
examples of the art, he does not forget that

he is only learning from them the road to na-
ture, the linal source of his imitation.

Of the few maxims which can be offered
on the subject of colouring, the following are
the least questionable:

We must learn to view nature to advan-
tage, in order to represent her well. There
are two manners of colouring: the one de-
pending on habit, the other on the true know-
ledge of colours. The first is confined, the
second unlimited.

I he harmony of nature in her colours
arises from objects participating of one ano-
ther by reflection; for there is no light which
does not strike some body

;
nor is there anv

enlightened body which does not reflect it's

light and colour at the same time, in propor-
tion to the force of the light, and according
to the nature of the colour. 'This participa-

tion of reflection in light and colour, consti-

tutes that union of colouring which it is the
business of the painter to imitate.

This desirable union of colour is sometimes
considerably aided in pictures by the process'

«f glazing; that is, by the use of colours which,
having little body, are diaphonous ; and are,

by means of a light brush or pencil, passed over
(or, as painters express it, scumbled over) such
parts of the work as are unpleasantly staring

or otherwise discordant. This use of trans-

parent colour is by some called toning, or

tuning; and probably affords the jusfest ex-

planation of the well-known passage in Pliny,

where he speaks of the atrmnentum used by
one of the antient painters to give harmony
and sweetness to his pictures.

Variety of tints, very nearly of the same
tone, employed in the same figure, and often

upon the same part, with moderation, contri-

bute much to harmony.
The turn of the parts, and the outlines

which insensibly melt into their grounds and
artfully disappear, bind the objects toge-

ther, and preserve them in union
;

as they

seem to conduct the eye beyond what it sees,

and persuade it that it sees what it really does
not see, or at least that it conceives that con-

tinuity which the extremities of the objects

conceal.

Any loading or overcharging of colouring,

for whatever purpose it is used, must be so
j

discreetly managed, as not to destroy the
;

character of the object.

The repetition of the same colour in a !

picture is to be avoided, unless where it

serves to connect the various masses of a

composition,. The eye becomes tired with

viewing the same object: it loves variety art-

fully presented to it.

The apparent value of colours in a picture

(as in all things) arises from comparison.

Several colours which, placed unmixed by
one another, have a kind of aerial brightness,

when mixed together, prodm e a disagree-

able earthy colour : for instance, ultramarine

with fine yellow, or tine vermilion.

Colours which by mixture lose strength

and become harmonious, are called broken
colours, and contribute as greatly to the

sweetness and softness of tones in pictures

as they subtract from the.ir brightness.

Chiaro-scuro. The knowledge of lights

and shades evidently forms a part of that es-

sential distinction of painting, w hich w e have
just described under the head of colouring,

and is requisite to that part of colouring

which refers to composition. But the inci-

dence of particular lights and shades on bo-

dies placed on certain planes and exposed to

certain lights (a knowledge to be gained from
the study of perspective), is a very small part

of that general knowledge of effect which is

denominated chiaro-scuro, by which is meant
the art of skilfully distributing the lights and
shades which ought to appear in a picture

as well for the repose as satisfaction of the

eye. The incidence of light may be demon-
strated by lines supposed to be drawn from
the source of that light to the body enlight-

ened ; whereas the chiaro-scuro depends en-

tirely on the painter’s imagination, who, as he
invents the objects, may dispose them to re-

ceive such lights and shades as he proposes
for his picture, and introduce such accidents
of colour as he deems most advantageous to

the effect of the whole.

Chiaro-scuro, therefore, demands a per-

fect knowledge of the effects Of light and
shade, of aerial perspective, of the propor-

tional force of colours, or of those qualities

by which they appear to advance to, or re-

cede from, the eye, and of their various de-

grees of transparency or opaqueness.

The art of chiaro-scuro consists, 1st, in

connecting and combining the figures or ob-

jects of a composition in such masses of light

and of shade, as are both the most pleasing

to the eye and the best calculated for the just

developement and display of the subject.

2dly, In assigning to each object the colour
most corresponding (on account of the force

or qualities above-mentioned) to its respective

place in the general mass or group, and at

the same time best harmonizing with the

other colours of the picture, either by its

natural and proper tone, or by the reflected

hues which it receives from adjoining or sur-

rounding objects. The beauty of these re-

flexes depends on the skilful adaptation of

transparent or opaque colours. 3<iiy, In the

judicious introduction of such accidents as

contribute to strengthen the general effect

and character of the work. It is bn chiaro-

scuro, says Mengs, that depends the expres-

sion of the character of a picture, whether it

is gay or gloomy, cheerful or solemn.

The distribution of objects forms the masses

I

of chiara-scuro, by combining or connecting

;

their lights and shades in such a manner as to

I prevent the eye from wandering confusedly

: over the work'. Titian exemplified this pre-

cept in the Instance of a bunch of grapes, of

which each grape, if seen separately, would
have its light and shade in a similar degree,

and thus distracting the sight, would produce
a tiresome contusion ; but when collected in

one hunch; and becoming but one mass of

light and shade, the eye is capable of em-
bracing them all together as a single object.

The distribution of colours has an evident

power of uniting the masses of light and
shade ; as the painter may for instance intro-

duce a figure clothed in dark-brown drapery,

so nearly approaching in colour to the shade
of any two objects between which it is placed,

that they will appear but one mass, and will

be embraced by the eye as such. The same
effect will be produced by the apposition of
similar or accordant colours iu various ob-
jects.

The distribution of accidents, by which ac-

cessory lights or shades are introduced, has
the same obvious tendency to unite the
masses of visible colour. Torches, clouds,

&c. are comprized under this head.

The art of chiaro-scuro is that which, of all

others comprehended under the general head
of painting, appears to have the greatest

power of attracting the eye of the spectator,

and of exciting the admiration of the artist in

particular.

In the same manner that we have here
endeavoured to define the general principles

of that distinctive branch of the painter’s art
called colouring, and as we have before fully-

described the requisite progress of study in

drawing or design, we shall now proceed to
the remaining branch, composition ; and
afterwards add a few words respecting in

vention.

Composition. Composition may be di-

vided into the general distribution of objects,

the grouping, the choice of attitudes, the
contrast, the cast of draperies, and the ma-
nagement of the hack-ground or the connec-
tion of the whole effect.

^
In composition, as far as regards the gene-

ral distribution of objects, the painter ought
to contrive that the spectator may, at the
first sight, be struck with the general charac-
ter of the subject, or at least may compre-
hend its principal scope. This effect is most
readily produced by placing the most essen-
tial figures in the most conspicuous places,

provided it can be done without violence or
impropriety. Besides this distinctness in the

general expression of the subject, the beauty
of the composition will depend on the variety,

connection, and contrast, displayed in the dis-

tribution of objects; provided, in like manner,
that these are conformable to the nature of
the subject, whether gay, familiar, full of mo-
tion and hurry, or still, solemn, and melan-
choly.

The grouping regards both design and chi-

aro-scuro. In the former, it respects the
figures principally concerned in the expression
of the subject, which must necessarily be
near to, or distant from, one another, as their

actions, conversations, or other mutual rela-

tions, require. In the latter, it regards those
masses which are formed from objects w hich
may be properly arranged together, and those

effects of light and shade which are formed
in consequence of such assemblage qr union.
These are the points to which the attention

must be principally and diligently directed

in forming the groups of a composition,
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The choice of attitudes is the principal sub-

ordinate division of grouping. Whatever

attitude is given, it must -not only contribute

its due portion to the completion, of the

group, but the greatest care rou^t be taken

by the painter, that it does not appear to be

introduced for that purpose merely. It must

be appropriate to the character of the huti-

vicinal figure, and expressive of its requisite

action ; and it must, at the same time, com-

bine whatever beauty otferm can be shewn

by such a selection of turns or views of the

body, as the necessary circumstances will ad-

mit. The knowledge of generic characters,

under the various modifications of sex, age,

and condition ; of the various operations ot

the passions in the human mind ;
and a tno-

I'ough acquaintance with the circumstances

of the history dr other subjects to be repre-

sented : are the best guides to a good choice

of attitudes.'

To the effect produced by well-chosen at-

titudes, contrast. gives the most powerful aid.

Contrast has been already defined (see C on-

trast) ; and it is only to be observed lieie

that in composition it extends not to human

figures only, but to objects of every kind,

animate or inanimate, and also to the effects

ef light or clmro-scuro,

Of draperies, and the proper modes of

casting or disposing them, notice has been

taken under the article Drawing.

The management of the back-ground, or

connection of the general effect, is, of all

other parts of composition, at once the most

difficult to be defined or performed. It con-

sists in the general accordance and subordi-

nation of objects with and to one another, so

that they shall all concur to constitute but

one single object. It is to the whole what

t he grouping of lines, forms, and chiai o-scuro,

is to a part. It is effected by a due combina-

tion of fights and shades, by an union ot co-

lours, and by such oppositions or contrasts

as are sufficient tc relieve the distinct groups,

and to give repose to the eye. Amidst se-

veral gi pups (if the picture consists of such),

it requires that one should be justly predo-

minant in force and colour, ancl that all de-

tached objects should be so united with their

respective grounds as to form togetuer one

general mass of repose for the support of

the principal object.

The satisfaction of the eye is the ultimate

purpose of this difficult part of composition.

Invention. It now remains to eniaige on

the most arduous attainment of the painter,

and which we have placed the last in the ol-

der of his studies, because it is that waich

gives the highest character to the artist, as it

affords the greatest opportunities of display-

ing the powers ot his mind.

Invention comprises every kind of subject

which can be represented to sight; but it is

generally divided into historical, allegorical,

and mystical.

Invention simply historical, is the selection

of such objects as plainly relate to or repre-

sent a subject. Its degrees are more or less

valuable according to its matter or subject,

and its requisite properties are fidelity and

perspicuity. It extends also to the introduc-

tion of all" such embellishments as are con-

sistent and congenial with the history repre-

sented, in the same manner as in poetry.

The same illustration by collateral erudition,

Vol. II.

the same enlivening by incidental ornament,

the same blending ot poetic imagery (not

over-stepping trutn), is admired in the painter

as in the poet.

I lie cartoons of Kaffaelle are among the

works which present the finest examples ot

this species of invention. The battles of Con-
stantine, and some others by the same mas-

ter, in the Vatican, are equally excellent.

Allegorical invention is a choice of objects

which serve to represent either wholly or

partly what they are not; and of which the

expression arises from illusion. Calumny
dragged in, at the feet of Truth, as described

by Lucian, and sketched by Ruffaelle, is

wholly of this class. Such also is Hercules

placed between Virtue ami Pleasure (gene-

rally called tjie Choice of Hercules); and

such also is the picture of the School ol

Athens, by Raffaelle, in which many persons

of various times, countries, and conditions,

are brought together, to represent the various

modes of philosophy.

Other works are partly allegorical and
partly historical

;
in which the spectator easily

distinguishes the figures purely historical from

others mixed with them in the same picture,

and entirely allegorical. Such are the well-

known pictures of the history of Mary de
Medici, painted by Rubens.

The first great requisite of allegorical

painting is, that it be intelligible. An alle-

gory not understood, is a loss of labour both

to painter and spectator. For this purpose,

it must, in general, consist of such symbols
as are established on good authority, or, if

new, are obvious to the mind.
In addition to this first requisite, the pro-

per choice of allegory demands, either that

the subject could in no other way be repre-

sented, or that it could not be represented

by historical invention in an equal degree of

force and beauty.

Mystical invention respects the expression

of such ideas as are inculcated in our minds
by the precepts of religion. The paintings

in the Gapella Sistina at Rome, by Michael

Angelo, exhibit an illustrious instance of this

kind of invention
;
and the student (with cer-

tain modifications) can enter no betfer school

of this part of art. The Transfiguration of

our Saviour, by Raffaelle, the Annunciation,

Holy Families, Sec. of numerous painters,

are of the same kind.

The style of mystical painting is sometimes

familiar and tender, as in subjects of the

Holy Family, but chiefly majestic and ele-

vated.

We have thus accompanied the painter,

and slightly, but it is hoped justly, traced

his path, through the long course of his stu-

dies; in the prosecution of which he must

himself contribute the fullest share of unwea-

ried diligence and attention. Nor are his

pursuits to be considered as bounded by the

rules which have been given. Enough re-

mains behind to exercise both his industry

and genius.

Beyond the complete possession of the va-

rious component parts of art which have been

enumerated, expression, in all its distinct

powers of vivacity, justness, and delicacy,

calls for every exertion of talent. See Ex-
pression. And to all this, in order to at-

tain perfection, must be superadded the rare

and transcendant charm of grace, that inde-

finable excellence which no painters are al~

Tt
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lowed (o have reached, except Apelles, Kaf-

faelle, and Correggio.'

Of the different classes of painting.

Painting is chiefly divided into historical

(comprehending allegorical and mystical),

grotesque, portrait,. fancy, animals, fruits and

flowers, battles, Lndscape, sea-views, archi-

tecture, still life. The subordinate divisions

of all these are endless.

I lie first lias been sufficiently spoken of

under the head of invention, in the present

article.

Grotesque painting being also already ex-

plained under its proper article, it is only

necessary here to add, that the finest exam-

ples of this species are to be found in the

celebrated Loggia of the Vatican palace at

Rome, painted from the designs of Raffaelle,

and in If le ceiling of the portico of the Capi-

tol, carved from those of Michael Angelo.

Of portrait, as being a branch of painting

to which our country is peculiarly addicted,

it is requisite to give a more detailed ac-

count.

Portraiture. If the accurate imitation of

nature is, on any occasion, capable of form-

ing the principal merit ot a picture,, it must

certainly be in portraiture, which not only

represents a man in general, but such an one

as may be distinguished from all other men.

The greatest perfection of a portrait is ex-

treme likeness, and the greatest fault is the

resemblance of a person tor whom it was not

designed, unless we are inclined to except a

still more grievous detect, viz. the want of

resemblance to any person whatever.
.

I.he

resemblance of men to one another, is in-

deed frequently found in living nature, but

it is seldom or never so complete and entire,

but that some particular turn or view of the

face will betray the difference ;
and it is the

business of the "artist ever to discriminate, and.

to appropriate to his pencil, those peculiar

features, lines, and turns of the face, the re-

presentation of which will effectually convey

to the spectator the distinct especial idea of

the person w hose portrait is set before him.

Various difficulties attend, and not seldom,

impede, the execution of this task. Il is

true, that there is not a single person in the

world, of whatever age, sex, or condition,

who lias not a peculiar character both in

body and face ; but it is also the essential

duty of portraiture, that it not only imitate

what we see in nature, but that it exhibit such

views of nature as are confessedly the mos-t

advantageous to the person represented. The
moment that the idea raised by the sight of

the portrait is inferior to that raised by the

sight of the person, the labour of the artist

sinks into the debasing region of caricature.

Likeness, however, being the essence of

portrait, it is unquestionably the part of the

painter to imitate defects as well as beauties,

since, by this means, the resemblance will be
more complete. He is only to be aware that

lie strictly preserves that balance which con-

stitutes the character of the object. It has

been sometimes suggested by those who are

more willing to court favour than fame, that

all appearances of deformity, when the air,

temper, and general likeness of the face, can be
discerned without them, ought to be omitted

or corrected in portraiture ; but this must be

done at least with considerable discretion;

for, by too strenuous endeavours to correct
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nature, it vs always found that the painter

Insensibly falls into a habit of giving. a general

air to his portraits, as suitable to one person

as to another, or perhaps properly suited to

none.

In the portraits of pailicularlv distinguished

characters, of men illustrious either for rank,

virtue, great actions, or exalted talents, ex-

actitude of representation, whether in beau-

'ties or defects, cannot he too closely pursued.

Portraits of such persons are to become the

'Standing monuments of their high name to

posterity; and in this instance every thing is

precious that is faithful.

The resemblance, as well as every other

excellence, of a portrait, depends on feature,

expression, air, colouring, attitude, and at-

tire.

The features require to be carefully exa-

mined and studied by inspection in many dif-

ferent views, so that at the moment when
the painter puts his pencil to the canvas, he
may be possessed not only of the apparent
form of each particular feature in the view in

which he represents it, but of its real and
characteristic form also, the full expression

of which is not discernible in every view.

Each particular feature should appear so dis-

tinctly shaped, as that an exact model of

the real head could he formed from the pic-

ture, if requisite; and tiiey must be at the

same time so blended in the general mass of

five face, that no one shall obtrude itself oil

the eye beyond the rest. The peculiar mode
of touch, or execution, whereby each feature

is best discriminated, can only be learned

from practice, and the attentive study of the

best masters.

For expression, the student is referred to

the general rules already given under that

article. See Expression. In addition to

which, it is requisite to observe, that the

greatest care is to be used in a portrait, in

order that the expression of the features is

uniform and consistent with each other. Er-

rors in this respect are among the most fre-

quent in portrait-painting. The mouth is

sometimes represented smiling, while the

eyes are sad, and vice versa, ivc. The
painter must therefore constantly bear in

mind the general idea that he has formed of

the countenance he intends to express, and

most be watchful of the corresponding forms

of the features in moments of similar expres-

sion. The portraits of Titian and Ratlaelle

are pre-eminent in this point. The same re-

mark here applied to the various minute

parts of the face may be extended to ail the

larger portions of the iigure. The same ex-

pression must he clearly perceived in the

motion or direction of the hands, arms, legs,

and body, that appears to prevail in the

countenance and turn of the head. It is

this combination only which can give the

exact resemblance of the expression of na-

ture, under the impulse of which no particular

limb ever deviates from the general intention

«f the whole body. See Expression,
The air principally regards the lines of the

face or figure, the attire of the head or per-

son, and the stature or make of the general

form.

The proper lines of the face or figure de-

pend on accuracy of drawing, and an enlire

agreement of the parts of the same form with

one another. Nothing so entirely disguises

or alters the appeal ante of an individual
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person as the change of head-dress, whether
it is the adjustment of hair or attiru. The
greatest attention, therefore, is to be used in

adapting the arrangement of this part of the

portrait to the general character of live per-

son represented.

'I lie stature and make, in the same man-
ner, contribute to the force of resemblance
(as the least observation on nature will teach
us), and never fail considerably to inlluence

the air of the person. It is therefore requi-

site for the truth of portrait, that this part of

the picture should be as faithfully studied

from the sitter as the lace itself.

With regard to the methods of proceedng
in the execution of a portrait, they have
been, and are, so exceedingly various in va-

rious masters, that a discussion of them would
lead to an endless labyrinth. We shall,

how ever, select a curious statement of Van-
dyck’s mode of practice, in the latter time of

his eminence in this branch of painting, as it

is related by Du Piles, on the authority of
Jabac, a man well known to all the lovers of
the line arts, and a friend of Vandyek, who
thrice painted his portrait:

Yandyck’s custom, as Jabac told me, was
this: lie appointed both the day and hour for

the person’s sitting, and worked not above an I

hour on any portrait, either in rubbing in or
|

finishing; so that as soon as the clock in-

formed him that the hour was out, he rose,

and dismissed his sitter, appointing another
hour on some other day. His servant then
came to clean his pencils, and brought a

fresh pallet, w hile he was receiving another
sitter, whose day and hour he had also ap-

pointed.
j

“ After having lightly dead-coloured the

face, he put the sitter into some attitude

w hich he had before contrived ; and on grey
paper, with white and black crayons, he de-

signed in a quarter of an hour his shape and
drapery, which he disposed in a grand man-
ner, and an exquisite taste. This drawing I

he gave to skilful persons whom he kept
about him, to paint from the sitter’s own
clothes, which at Vandyck’s request were
sent to him for that purpose. When his

disciples had done the most they could to

these draperies, he lightly went over them
again ; and so in a little time, by his great

knowledge, displayed the art and truth which
we at this day admire in them.”

Nothing varies more quickly, more dis-

cernibly, or more frequently, than the colour
of a sitter’s face. Great care must therefore

be taken to establish an uniform judgment
of the sitter in this respect also; for t lie co-

louring of the skin or complexion, being an
effusion of nature, tending to discover the

true tempers of persons, exactness of imita-

tion here becomes essential to the exhibition

of character. It may be therefore expedient
to watch the first moments of the appearance
of colour in the sitter, who, sooner or later,

from a continuance in one posture, loses

those spirits, which, at his first sitting down,
gave to every part of the face a livelier and
fresher hue. There is no other point of paint-

ing in which the paradox may be more truly

asserted, “ that the painter who only paints

what he sees will never arrive at perfect imi-

tation.”

The other classes of painting are sufficient-

ly denoted by their names, excepting, the

j

last, viz. still life, of which it may be requisite
; to add that the term is applied to all inani-

j

male objects, but chielly to household furni-

;

lure, ornaments, and instruments of use, &c.
Sic. Ac.

Modes and materials of painting.

The different modes of painting now by
! use are:

|

Oil painting; preferable to all other me-
i tliods, as it admits of a perfect gradation of
i tints in the most durable of all materials, ex-
;

cept those of

j

Mosaic painting
; in which an imitation of

! objects is produced by the junction of a great
!
number ot small pieces of natural marble cf

j

different colours fixed in stucco, a mortar, so

j

that if the mortar is well prepared, the mo-
I

mmienls of this art may descend to the most
i
remote ages. Some of the w orks of the great

|

Italian masters have been excellently copied

|

in mosaic, and are to be seen in St. Peter’s
church at Rome.

Fresco painting; which Is performed with
|

colours diluted in water, and laid on a wall,

j

newly plaistered, with which they incorpo-
rate, and are sometimes as durable as the
stucco itself.

_

Crayon painting; in which colours, either
simple or compound, are ground in water
mixed with gum, and made into small rolls-
of a hard paste, which arc then used on paper
or parchment.

Miniature painting; which consists of co-
lours prepared with water or gum, and laid
on vellum or ivory. It is of course confined
to works ofa very small size.

Enamel painting ; which is performed on
copper or gold, with mineral colours, dried
by tire. This method is also very durable.
W ax, or encaustic painting; performed by.

the mixture of wax with ihe varnish and co-
lours.

Painting on glass, too well known to need
description, and performed by various me-
thods.

Painting in distemper; which is with co-
lours mixed with size, whites of eggs, or any
thin glutinous substance,, and used on paper,
linen, silk, board, or wall.

Painting in water-colours, more properly
called limning: it is performed with colours
mixed with water, gum, size, paste, &c. on
paper, silk, and various other materials.

1 o these is to be added elydorie painting,,
consisting of a mixed use of’ oil-colours and*
water.

For a full account ofsome of these methods,
•=ee their repesetive articles in this work
I hose of which a farther explanation remains
to be given are distemper, fresco, oil-painting,
miniature, mosaic, and the elydorie method
The three former shall be treated of accord-

ing to their order in point of time.
Fresco. Fresco is the most antient of all

kinds ol paints, the most speedily executed,
and sometimes the most remarkable for its
durability. Norden speaks of some ruins of.

Egyptian palaces, on the walls of which are
colossal paintings, which are shewn by Winck-
elman to have been executed in fresco.
The fragments of antient painting handed
down to us by the Romans are likewise in
fresco. Could this stability of colour be cer-
tain and constant, this mode of art would be
preferable to all others, particularly in the
decoration of palaces, temples, or other-Jar^e
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dour, and vigour, unknown either to oil _or

water-colours. It is at the same time the

most diflicult of accomplishment, requiring,

in the opinion of Vasari, “ the greatest force

of genius, boldness of execution, and readi-

ness of pencil.” The reasons for such an

opinion will be seen in the following account
of the mechanical process of this beautiful

mode of art.

Mi thnd ofpainting in fresco. Before you
begin to paint, it is accessary to apply two
layers of stucco on the place where your work
is to be executed. It you are to paint on a

wall of brick, the first layer is easily applied;

rf of free-stone closely joined, it is necessary

to make excavations in the stone, and to

drive in nails or pegs of wood, in order to hold

the laser together.

The lirst layer is made of good lime and
a cement of pounded brick, or, which is bet-

ter, river-sand, which latter forms a layer

more uneven, and better fitted to attach the

second smooth layer to its surface. The an-

tients appear to have possessed the art of

making this species of mortar superior to any
Sow in use.

Before applying the second layer, on which
you are to paint, it is requisite that the lirst

is perfectly dry, as the lime while moist

emits a pernicious effluvium.

When the lirst layer is perfectly dry, wet
it again with water, in proportion to its dry-

ness, that the second layer may more easily

incorporate with it.

The second layer is composed of lime,

6laked in the air, and exposed for a whole
year, and of river-sand of an equal grain, and
moderately line. The surface of this second
layer must be uniformly even. It is laid on
with a trowel; and the workman is provided

with a small piece of wood, to remove the

lai ge grains of sand, which, if they remained,

might render the surface uneven.

To give a tine polish to this surface, a sheet

of paper should be applied on it, and the

trowel passed and repassed over the paper
;

this caution will prevent any little inequali-

ties which might injure the effect of the paint -

ing at a distance.

The workman must not extend the layer

over a greater space than the painter is able

to finish in a day, as it is necessary that the

ground should always be fresh and moist

under his pencil ;
and it is on this account

that the readiness of the artist’s hand be-

comes so requisite a quality in the execution

of works in fresco.

The ground being thus prepared, the

painter begins his work; but as painting in

fresco must be executed rapidly, and as there

is not time to retouch any of the strokes of

the brush with good effect, he will first have
taken care to provide himself with large

finished drawings in chalk, or paintings in

distemper, of the same size as the work which

he lias to paint, so that he shall have only to

copy these drawings on the wall.

These drawings are generally made on
large sheets of paper pasted together, and
have thence been generally termed cartoons

•(cartoni).

The painter traces the outlines of the

figures on the plaister, by passing a steel point

over them, or pricking them closely and pass-

ing very finely powdered charcoal through
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the pricked holes. He then proceeds to the
completion of his work, having his chief tints
ready prepared in separate earthen pots, and
generally first trying their effect on a dry
smooth tile, which quickly imbibing their
moisture discovers the hue which they w ill

have when dry on the wall.

All natural earths are good for painting in
fresco. '1 he colours are ground and tem-
pered wilh water. It is to be remarked, that
all the colours used in this method ot paint-
ing brighten as they grow dry, excepting the
pavonazzo or red varnish, the brownish red-
ochre, ruth-ochre, and the blacks, particu-
larly those that are passed through the fire.

1 he be-t colours are white, made of old
lime, and white marble-dust (the propor-
tional quantity, ot the latter depends on the
quality ol the lime, and must be found by
trial, as too great a quantity of marble-dust
will turn the colour black ;) ultramarine-blue,
the black of charcoal, yellow ochre, burnt
vitriol, red earth, green of Verona, Venetian
black, and burnt ochre.

Other colours, which require to be used
with greater precaution, are amel, or enamel-
blue, and cinnabar. Enamel-blue must be
applied instantaneously, and while the lime
is very moist, otherwise it will not incorpo-
rate; and if you retouch w ith it, you must do
it an hour or more after the first application
of it, in order to increase its lustre.

Cinnabar has a splendour almost beyond
all other colours, but it loses it when mixed
with lime. It may, however, be employed
in places not exposed to the air, if proper
care is used in preparing it. For this pur-
pose, reduce a quantity of tire purest cinna-
bar to powder, put it into an earthen vessel,
and pour lime-water on it two or three times.
By this process the cinnabar receives some
impression from the lime-water, and you may
then use it w ith greater safety.

The white of lime is formed by mixing
lime, slaked a long time before, w'ith good
water. '1 he lime deposits a sediment at the
bottom of the vessel

;
when the water is

poured off, this sediment is the wdiite of lime.
Another kind of white may likewise be

made from egg-shells, pounded, in great
quantities, and boiled in w ater, together with
quick-lime, and afterwards put into a strainer
and washed repeatedly with spring water.

1 he shells must be again pounded until the
water employed for that purpose becomes
pure and limpid; and when the shells are
completely reduced to powder, they are
ground in water, made up in small pieces,
and dried in the sun.

The effect of this colour must be ascer-
tained by experiment.

Ochres of all kinds make good colours for

fresco, being previously burnt in iron boxes.
Naples yellow is dangerous to be used,

when the painting is much exposed to the air.

Blacks, from charcoal, peach-stones, and
vine-twigs, are good; that extracted from
bones is of no value.

There is another black used by the Italians,

which they call fescia da botta. It is made
j

of the lees of burnt wine.

Roman vitriol gathered at the furnaces,
and called burnt vitriol, being afterwards
ground in spirits of wine, resists the air ex-
tremely well. There is also a red extract
from this preparation, somewhat like that of
lac. This colour is a good preparatory for
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the layers where cinnabar is afterwards to be
used

; draperies painted with these two co-
lours are as bright as fine lac Used with oil.

Ultramarine never changes, and' seems to

communicate its permanent quality to tile

colours with which it is mixed.
Distemper . In addition to what has been

said ot this method of painting under its pro-
per article, the following particulars are wor-
thy of notice.

Until the discovery of oil-painting, the me-
thods most generally adopted by all Italian

painters were those of distemper and fresco.

In distemper, when they painted on
.

boards, they often pasted over the boards a
piece ot fine cloth, to prevent them from
parting ; they then laid on a layer of white)
after which, having tempered their colours
with water and paste (or rather with water
and yolks ot eggs beat together w ith little,

fig-tree branches, the milk of which mixed
with the eggs), they painted their pictures
with this mixture.

All colours are proper for distemper, ex-
cept the white ot lime, which is used in fresco
only.

Azure and ultramarine must be used with
a paste made ot glove-skin, or parchment, as
they will turn green when mixed with yolks
of eggs.

It the wrork is on walls, care must be taken
that they are quite dry. The painter must
even lay on turo layers of hot paste before he
applies the colours, which; it he pleases, he
may also temper with paste, the composi-
tion of eggs and fig-tree branches being
only retouching, and the paste rendering the
work more durable. When used, it must be
kept hot by fire. This paste, as lias beer!
said, is made of glove-skin or parchment.

All their designs- for tapestry were made
on paper, in the same manner as has been
mentioned in the account of the cartoons
used for fresco-painting.

\\ hen a painter in distemper would work
on cloth, he must chuse that which is very
old and smooth; then press pounded plaister
with glove-skin paste, and lay it over th»
cloth

;
when dry, add another layer of the

same paste.

AH the colours are pounded with water,
and as the painter wants them for his work,
lie tempers each with paste-water; or if he
will only make use of yolks of eggs, he takes
of water one glass, to which he adds an
equal quantity of vinegar, the yolk, white,*
and shell of an egg, and some ends of fig-tree
branches cut into small pieces, and beats them
all w ell together in an earthen pan.

If he w ishes to varnish his picture when
finished, lie must rub it with the-white of an
egg well beaten, and then put on a single
coat of varnish.

Oil painting. The principal advantage of
oil-painting over other methods consists in
the colours drying less speedily, so that it

allows the painter to finish, smooth, and re-
touch his works, with greater care and preci-
sion. The colours also being more blended

|

together, produce more agreeable gradations,
and a more delicate etfect.

The antients are said (see the historical
part of this article) to have been ignorant of
the secret of painting in oil, which is only
the grinding the usual colours in several
kinds of oil, as poppy-oil, nut-oil, and linseed-
oil. This method was likewise unknown to
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the first masters of (he modern Italian schools,

and is generally thought to have been disco-

vered in the 1 4th century. It was first used

on board or pannel, afterwards on plates ot

copper, and on linen cloth. Whichever ot

these materials is used for the purpose ot

painting on, it is requisite that a ground of

colour is previously laid, which is called the

priming; or else that they are covered with a

Haver of size, or other glutinous substance,

to preventthe oil from penetrating, and being

wholly absorbed during the painting of the

picture. These preparations are familiarly

known to all colourmen.

In some of the pictures of Titian and

Paolo Veronese, there is reason to believe

that they laid their ground with water-co-

lours, and painted over it with oil, which

contributed much to the vivacity and fresh-

ness of their works, by the ground gradually

imbibing sq much of the oil as may be requi-

site to preserve the brightness of the natural

colours.

As the superior beauty of oil-painting de-

pends on the vividness and delicacy ot du-

rable tints, we shall present the student with

the best rules drawn from a careful study of

the works of Vandyck and Rembrandt, two

of the most remarkable colourists in different

styles. These rules are arranged in so easy

a method, that the student may be led, step

by step, through all the difficulties of this

nice and pleasing progress.

We shall first treat of the painting of flesh,

next of draperies, then of tire back-ground,

and lastly of landscapes.

OF PAINTING FLESH.

Principal coloursfrom which all the tints

rf the flesh arc made, and their qualities in

painting.

Flake-white is the best white known to us.

This colour should be ground with the finest

poppy-oil that can be procured. It is olten

found to turn yellow, on account of the oil,

generally sold by that name, not being really

drawn from poppies.

"White comes forward to the eye with yel-

lows and reds, but retires with blues and

greens. It is the nature of all whites to sink

into whatever ground they are laid on, there-

fore they should be laid on white grounds.

Ivory-black is the best black : it is a co-

lour which mixes kindly with all the others.

It is the true shade for blue; and when mixed

with a little Indian red, it is the best general

shadow-colour that can be used. It is gene-

rally ground with linseed-oil, and used with

drying oil.

black is a cold, retiring colour.

Ultramarine is the finest blue in the world :

it is a tender retiring colour, and never glares,

and is a beautiful glazing colour. It is used

with poppy-oil.

Prussian-blue is a very fine blue, and a kind-

working colour : it is ground with linseed-oil,

though nutioil is more proper. It should

never be used in the flesh, but in green tints

and the eyes.

Light-ochre is a good mixing colour, and of

great use in the flesh: it is usually ground

with linseed-oil, but nut-oil is better. All yel-

lows are strengthened with red, and weaken-

ed with blues and greens.

Light-red is nothing but fine light ochre

burnt. This and wliite, in mixing, produce a
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most perfect flesh-colour. It is a beautiful,

clean colour ;
but too strong for the white,

and therefore will grow darker. It should be

ground and used with nut-oil.

No vermilion but what is made of the true

native cinnabar should be used. It will not

glaze ; but is a fine colour when it is glazed.

It is ground with linseed-oil, and should be

used with drying oil.

Carmine is the most beautiful crimson : it

is a middle colour, between lake and vermili-

on; is a fine-working colour, and glazes well

It should he ground with nut-oil, and used

with drying oil.

Lake is a tender deep red, but of no strong

body; therefore it should be strengthened

with Indian red. It is the best glazing co-

lour that, can be used. It is ground with

linseed-oil, and used with, drying oil.

Indian red is a strong pleasant-working

colour, but will not glaze well; and when
mixed with white, falls a little into lead: it is

ground and used as the lake.

Brown pink is a fine glazing colour, but of

no strong body. In the flesh it should never

join or mix with the lights, because this co-

lour and white antipathize, and mix ot a warm
dirty hue; for which reason their joinings

should be blended with a cold middle tint.

In glazing of shadows it should be laid be-

fore the other colours that are to enrich it:

it is one of the finishing colours, and there-

fore should never be used in the first paint-

ing. It is strengthened with burnt umber,

and weakened with terraverte; ground with

linseed-oil, and used with drying oil.

Burnt umber is a fine warm brown, and a

good working strong colour: it is of great

use in the hair, and mixes finely with the

warm shade.

Principal tints, composedfrom theforegoing

principal colours, and necessaryfor paint-
ing Jies/i.

Light red tint is made of light red and

white: it is the best-conditioned ot all colours,

for the general ground of the flesh. W ith

this colour and the shade tint, you should

make out all the flesh, like claro-obftc.uro, or

inezzotinto. Remember, that this colour will

grow darker, because it is in its nature too

strong for the white; therefore you should

improve it, by mixing vermilion and white

with it, in proportion to the fairness of the

complexion.
Vermilion tint is only vermilion and white

mixed to a middle tint: it is the most bril-

liant light red that can be. It agrees best

with the white, light red, and yellow tints.

Carmine tint is carmine and white only,

mixed to a middle tint; it is, of all colours,

the most beautiful red for the cheeks and

lips: it is one of tiie finishing colours, and

should never be used in the first painting, but

laid upon the finishing colours without mix-

ing.

Rose tint is made of the red shade and

white, mixed to a middle degree, or lighter:

it is one of the cleanest and most delicate tints

that can be used in the flesh, for clearing up

the heavy dirty colours, and in changing will

sympathize and mix kindly.

Yellow tint is olten made ofNaples yellow

and white ; but it is as well to use l ght ochre

and white, which is a good working colour.

The ochre is too strong for the white ; there-

fore you should make a little allowance in

using it. It follows, the light red tints and

yellows should always be laid before, tho

blues. If you lay too much of it, you may
recover the ground it was laid on with the

light red tints.

Blue tint is made of ultramarine and white,

mixed to a lightish azure : it is a pleasant-

working colour; with it you should blend the

gradations. It follows the yellows, and with

them it makes the greens
;
and with the reds

it produces the purples. No colour is so

proper for blending down, or softening the-

lignts into keeping.

'"Lead tint is made of ivory-black and tine

white, mixed to a middle degree : it is a
retiring colour, and therefore is ot great me
in the gradations, and in the eyes.

Green tint is made ot Prussian blue, light

ochre, and white. This colour will dirty the

lights, and should be laid sparingly in the

middle tints. It is of most use in the red

shadows, where they are too strong.

Shade tint "is made of lake, Indian red,

black, and white, mixed to a beautiful mur-
rey colour, of a middle tint. This is the

best mixture for the general ground of sha-

dows. It mixes well with the lights, and pro-

duces a pleasant clean colour, a little inclined

to the reddish pearl. As all the four colours

of its composition are ot a friendly sympa-
thizing nature, so consequently this will be

the same, and therefore may be easily chan-

ged by the addition of any other colours.

Red shade is nothing but lake and a very

little Indian red. It is an excellent working

colour, and a good glazer: it strengthens the

shadows on the shade tint, and receives, when
it is wet, the green and blue tints agreeably.

It is a good ground for all dark shadows.

Warm shade is made of lake and brown
pink, mixed to a middle degree. It is a line

colour for strengthening the shadows on the

shade tint, when they are wet or dry. Take
care that it does not touch the lights, be-

cause they mix of a dirty colour, and there-

fore should be softened off with a tender cold

tint.

Dark shade is made of Ivory-black and a

little Indian red only. This colour mixes

very kindly with the red shade, and blends

agreeably with the middle tints in the dead

colouring. It is excellent for glazing the

eyebrows and the darkest shadows.
^
Process. The process of oil-painting, par-

ticularly in the colouring of flesh and in land-

scape, is to be divided into three stages, or

paintings.

The colours and tints necessary for the

first and second stages of painting flesh, are ;

1. flake, or fine white; 2. light ochre and its

tints; 3. light red and its two tints; 4. vermi-

lion and its tint; 5. a tint composed of lake,

vermilion, and white; 6. rose tint; 7. blue

tint; 8. lead tint; 9- green tint; 10. half-

shade tint, made of Indian red and white ; 11.

shade tint; 12. red shades ; 13. warm shade.

The finishing pallet for a complexion re-

quires five more, viz. 1. carmine and its tint

;

2. lake; 3. brown pink; 4. ivory-black; a.

Prussian blue.

first stage, or dead-colouring offlesh.

The first lay of colours consists of two
parts; the one is the work of the shadows

only, and the other that of the lights.

The work of the shadows is, to make out all

the drawing very correctly with the shade
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t'ut, in the same manner as if it was to be

(1 me with this colour only; and remember to

drive or lay the colour sparingly,. The lights

should be all laid in with the light red tint,

in different degrees, as we see them m na-

ture. These two colours united, produce a

clean, - tender, middle tint. In uniting tne

lights and shades, you should use a long

softener, about the size of a large swau-ouili,

which will help to bring the work into cha-

racter, and leave the colouring more delicate;

then go over the darkest shadows with the

rid or warm shade, which will iinish the iirst

The warm shade being laid on the shade

tint, improves it to a warmer hue; but it laid

instead of the shade tints, it will dirty and

spoil the colours it mixes with ;
and it the red

shade is laid Iirst, instead of the shade tint,

the shadows would then appear too red;

therefore, notwithstanding these two colours

are the best that can be tor the shadows, yet

they are too strong to be laid alone, which

is a proof of the great use and merit of the

shade tint. Here we may observe that the

shade and light-red tints are so friend.y in

their nature, that even in continually alter-

ing and changing, they always produce a

clean colour of a pearly hue.

Next. In order to finish the first painting,

improve the reds and yellows to the com-

plexion, and after them the blues; observing,

that the blues on the reds make the purple,

and on the yellows produce the green. The

same method is to be understood of the sha-

dows ;
but be sure to leave them clean, and

not too dark ;
therefore allowance should be

made in the grounds with the light red, be-

cause glazing them will make them darker.

When the cloth is of a dark, or bad coloui,

there must be a strong body of colour laid all

over the shadows, such as will not sink into

the ground, but appear warm, and a little

lighter than the life, so that it may be of the

same forwardness to finish as it it had been a

light ground ;
therefore the business of (lead-

colouring is, that you leave it always in the

same order for finishing, though the colour

of the cloth is quite the reverse.

The grounds of shadows, in what we call

the dead-colouring, should be such as will

support the character of the finishing colours;

which ground must be clean, and a little

lighter than the finishing colours, because the

finishing of the shadows is glazing; and no

other method than glazing can leave such

brilliancy and beauty as they ought to

have. If you begin the first painting with

glazing, it will stare, and be of no use; and

the solid colours which are laid on it, will

look heavy and dull; therefore, all shadows

and colours that are to be glazed, should be

done with colours of a clean solid body, be-

cause the glazing is more lasting, and has

the best effect, on such colours. Remember

to leave no roughness, that is, none such as

will appear rough, and interrupt or hurt the

character of the finishing colours ;
which, by

examining the work, whiht it is wet, with a

soft tool, or when it is dry with a knife, may

be avoided, as it will easily take off the knots

and roughest parts.

1'he light red and white improved is supe-

rior to ail other colours for the first lay or

ground; which should be always done with

a full pencil of a stiff colour, made brighter

than the light, because it will sink a little in
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drying. This greater the body and quantity

of colour, and the stiller it is laid, the less it

will sink. Every colour in drying will sink,

and partake, in proportion to its body, of the

colour if is laid on ;
therefore,, ail the lights ol

the flesh, if not laid on a light ground, must

consequently change a little from the life, if

there is not allowance made. The shade tint

for the shadows should fall into the rose tint,

as the complexion grows delicate ;
- all which

should be lightly united, with a soft long

pointed hog-tool, to the lights, making out

the whole like mezzotinto. i he great mas-

ters very seldom softened or sweetened the

colours; but in uniting the first lay, they

were very careful in preserving the bright-

ness of their colours, and therefore did not

work them below the complexion: for to

force or keep up a brilliancy in the grounds,

can only be done with the whites, reds, and

yellows, which method will make up for the

deficiency of the white grounds; therefore,

the Iirst painting should be left bright and

bold, and the less the colours are broken the

better. You should forbear using any co-

lours that will produce them, and be content-

ed to add what is wanting in the next paint-

ing; where, ifyou fail, a clean rag will restore

the first ground.

Second painting,
or second stage.

The second painting begins with laying on

the least quantity, that can be, of poppy-oil;

then wipe it almost all off, with a dry piece

of a silk handkerchief.

The second painting is also divided into

two parts: one, the first lay of the second

painting; which is scumbling the lights, and

•lazing the shadows ; the other, finishing the

complexion with the' virgin tints, and im-

proving, as far as you can, without daubing.

First. Scumbling is going over the lights,

where they are to be changed, with the light

red tints, or some other of their own colours,

such as will always clear and improve the

complexion, with short stiff pencils ; but such

parts only as require it, otherwise the beauty

of the first painting will be spoiled.

The light red tint improved is the best co-

lour for scumbling, and improving the com-

plexion in general. Where the shadows and

drawing are to be corrected, you should do

it with the shade tint, by driving the colour

very stiff and bare, that you may the easier

retouch and change it with the finishing tints.

Some parts of the shadows should be glazed

with some of the transparent shadow-colours,

such as will improve and come very near to

the life; but be sure not to lay on toomuch
of it, for fear of losing the hue of the first

painting, the ground of which should always

appear through the glazing. Be very careful

in uniting the lights and shades, that they do

not mix dead and mealy; for the more the

lights mix with the shades, the more mealy

those shades will appear. Thus far the com-

plexion is prepared and improved, in order

to receive the virgin tints.

Second. Go over the complexion with the

virgin tints. These are the colours which

improve the colouring to the greatest per-

fection, both in the lights and shadows.

This should be done in the same manner

as you laid them in the second part of the

first painting; that is, with the reds, yellows,

and blues, blending them with delicate light

touches of the tender middle tints, without

softening. Leave the tints and their grounds

clean and distinct, and be content to leave

oil’ whilst the work is safe and unsullied, leav-

ing what is farther required tor the next sit-

ting
;

for in attempting the finishing touches

before the other is dry, you will lose the

spirit and drawing, and your colours will be-

come of a dirty hue.

Third painting, orfinishing.

It is to be supposed, the complexion now
wants very little more than a few light

touches ;
therefore there will be no occasion

for oiling.

Begin with correcting all the glazing; first,

where the glazing serves as aground or under

part; then determine what should be done-

next, before you do it, so that you may be

able to make the alteration on the part with

one stroke of the pencil. By this method

you preserve both the glazing and the tints;

but if it happens that you cannot lay such a

variety of tints and finishing colours as voir

intended, it is much better to leave off while

the work is safe and in good order; because*,

those few touches, which would endanger

the beauty of the colouring, may easily be

done, if you have patience to stay till the co-

lours are dry
;
and then, without oiling, add

those finishings with free light strokes of the

pencil.

Rembrandt touched up his best pictures

a great many times, letting them dry be-

tween. It was this method which gave them
their surprising force and spirit. It is much
easier to soften the over-strong tints when
thev are drv, than when they are wet; be-

cause you may add the very colours that are

wanting, without endangeaing the dry work.

If any of the colours of the pallet want to be

a little changed to the life, when you are

painting, ii is much better to do it with the

knife on the pallet than with the pencil, be-

cause the knife will mix and leave it in good
order for the pencil.

Ofpainting draperies.

In order to shew the nature and different

degrees of colours of tints' used in painting

draperies, we must first determine how many
divisions are absolutely necessary to make
the first lay of colours, and after that the re-

flections and finishing tints.

The l ight method of painting draperies in

general is to make out the whole, or the first

lay, with three colours only, viz. the lights,

middle tint, and shade tint.

Observe that the lights should rather in-

cline to a warmish hue; and the middle tint

should be made of friendly-working colours,

such as will always mix of a clean, tender,

coldish hue. The shade tint should be made
of the same colours as the middle tint, only
with less light; therefore this tint will also

mix of a tender clean colour. The beauty
and character of the folds, the shape, atti-

tude, and principal lights and shades, are all

to be considered, and made with these three
colours only ;

which should he done to your
satisfaction, before you add any of the re-

flects, or finishing tints.

The reflections of draperies and satins are
generally productions of their own, and are

always lighter than the shadows on which
they are found; and being produced by light,

will consequently have a light warm "colour,

mixed with the local colour that receives

them. Here it will be accessary to notice-
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the general method of managing the colours
ot the iir>t lay, and those of the re fleetions
and finishing tints.

in the first lay, the high lights should he
laid with plenty of stilt colours, and then
shaped and softened into character with tiie

middle tint very conectly. Where the gra-
dations ot the lights are slow, as in the large
j)aris, it will he proper to lay the middle tint

lii st at their extremities, with a tool that will

drive the colour, and leave it sparingly; be-
cause the lights will mix and lie the better
upon it. Next make out all the parts of the
shadows with the tint driven bare. After
this comes the middle tint, for the several
lights and gradations; which should he very
nicely wrought up, to character without
touching any of the high lights which finish

the lirsl lay.

4 he retiects and finishing tints are in ge-
neral the antipathies of the first lavs: thev
will, without great care, dirty the colours on
which they are laid

; and therefore should be
laid with a delicate light touch, without soft-

ening. It it is overdone, endeavour to n>
cover it with the colour of the part on which
it was laid: this maybe done directly, or
when it is dry. Whether the reflects proceed
from the same colour, or any oilier, the me-
thod of using them is the same.

Before we proceed to the particular co-
lours, it will be proper to make some obser-
vations on their grounds.

Jt often happens, that the colour of the
cloth is very improper for the ground of the
draper)

;
and when it is so, you should

change it with those colours winch are mqst
proper to improve and support the finishing

•colours. 4 his method of dead-colouring
joust consequently preserve them in the
greatest lustre. In dead- colouring, you
should lay the lights and shades in a manner
so as only to shew a fabt idea of them, with
regard to the shape and roundings of the
•figure, it you have a design to work from,
then it will be proper to make all the large
and principal parts in their places : which
should always be done with a colour that is

clean, and lighter than the intended drapery,
though in general of the same hue; and let

the shadows be no darker than a middle tint.

These should lie mixed and broke in a tender
iitanner, and then softened with a large tool,

so that nothing rough and uneven is' left to

interrupt or hurt the character of the finishing

colours.

IVkite satin. All whites should be painted
on white grounds, laid with a good body of
colour, because this colour sinks more into
the ground than any oilier.

There are four . degrees of colours in the
first lav, to white satin. The first is the fine

white for the lights; the second is the first

tint, which is made of fine white and a little

ivory-black, mixed to an exact middle de-
gree between the white and the middle tint.

This colour follows. the white
; and it is with

this you should shape the lights into cha-
racter before you lay on any other: and take
care that this first tint appears distinctly be-
tween the white and the middle tint, other-
wise the beauty and the character of the
satin will be spoiled.

The middle tint should be. made of white,
black, and a little Indian red. These three
colours are very friendly, and mix to a beau-
tiful clear colour of a pearly limp which has

tlie true brightness and warmth of the ge-
neral hue ot flic satin. Remember to allow
for the red hue changing a little to the lead.
It there is occasion to make am part in the
middle tint lighter, do

.
it with' the .first tint

only. This colour should also be laid spa-
ringly before the white, in all the little lights

that happen in the middle tints and shadows;
on which you should lay the white with one
light touch, and be sure not to cover all the
parts that were made with the first tin!

; if

you do, it will spoil the character; and -look
like a spot, tor w ant ot the softening edge or
border, which must be between the white
and the middle tint. The shade tint should
be made of the same colour as the middle
tint, but with less white, so that it is dark
enough for the shadows i» general; with
w hich make out all the parts of the shadows
nicely t o character, w hich is lire work of the
first lay..

Next follow the retiects and finishing tints.

Brown ochre, mixed with the colour of the
light, is the most useful colour in general for
all reflects in draperies, that are produced
from their own colours. All accidental re-
ilexes are made with the colour of the parts
from w hich they are produced, and the local

colours that receive them. There are but
two reflecting lints wanted for draperies in

general : one should be lighter than the mid-
dle tint, the other darker. These colours
may be a little changed on the pallet with
the lirst and middle tints, as occasion re-
quires, or lightly broken on the part that re-
ceives them

; but this last method is not so
sate as the other. The tint sufficient for
blending the dark shadows to the mellow
tender hue, is made with the shade tint and a
little brown ochre, which should be laid on
very sparingly, with soft light touches, for
fear of making them dull and heavy; if it is

overdone, recover it with the colour it was
laid upon.
We often see a little blue used in the first

tint ot white satin. \ an Haecken, who was
the best drapery-painter in England, did so;
and sometimes, instead of the blue, he used
blue-black, till he found it to be a pernicious
colour, and was therefore obliged to use
blue; because his middle tint, which was only
ot black and white, was so very cold, that no
other colour but blue would make a colder
tint; yet he managed these cold colours, in

all the lights and middle tints, so agreeably,
and so light and easy was his touch, that we
may learn something from him.

Bine satins. Blue satin is made of Prus-
sian blue and fine white.

The best ground for blue is, white for the
lights, and black and white for the shadow s.

J he lirst lay of colours for blue is divided
into three degrees or tints. First make the
middle tint of a beautiful azure

; then mix
the colour for the light about a middle der
giee, between that and white. Make the
'hade tint dark enough for the shadows in

general. AH the broad lights should be laid
with plenty of colour, and shaped to cha-
racter with the middle tint, before you lay
on any other colours. Remember, the less

colours are mixed, the better they will ap-
pear and stand; for the lights of blue should
be managed with as much care as those of
white satin. Next follow with the rest of
the middle tint, and then make out all the
shadows. Tbs more you drive the shade

tint, the better it will receive the reflec ts and
finishing tints. The shadows should be
strengthened and blended with ivory-black,
and some ot their own colour, Which will mix
with them into a tender mellow hue.

4 he reflects are made as those of white
satin, that is, with ochre, and some of the
light*

; which should -be perfectly clone, as

you intend them, .at once painting. 4 he, sha-
dows, when dry, may be a little improved, if

there is occasion to alter them, w ith the co-
lours they were made with. 4'he Prussian
proper to be used, is that which looks of the
most beautiful azure before it is ground; and
the sooner it is used after it is ground, the
better it will work and appear.

Velvet may be painted at once. 4’he me-
thod is, to make out the lirst lay w ith the
middle tint and shade tint; on which lay the
high lights, with light touches, and finish the
shadows in the same manner as those of
satin: but the nearest imitation of velvet is

done by glazing
; the method of which is, to

prepare a ground, or dead-colouring, with
such colours as will, when dry, bear out and
support the glazing colour in its highest per-
fection. 4'he nature of tin' glazing colour is

to be of a line transparent quality, and used
simply with oil only, so that whatever ground
it is laid on, the whole may appear distinctly
through it . 4'he best ground tor blue is made
with white and ivory-black: the white is for
the high lights, which, with the middle tint

and shade tint, makes out the first lay like
mezzotinto. Remember to make the mid-
dle tint lighter in proportion to the glazing,
•because that will make it darker. It is often
necessary to cover all but tire high lights,

with a thin glazing, laid in less quantity than
if it was to be done-once only. If any of it

touches the lights, wipe It off with a clean rag.
1 he very high lights should be improved,
and made ot a line white, and left to dry.
4 he glazing colour is Prussian, ground verv
fine with nut oil; and should be laid with a
large stitiish tool. It is on the last glazing we
should strengthen and finish the shadows.

4’he greatest fault in the colouring of dra-
peries is thepainting the rhadows with strong
glaring colours, which destroy the beauty of
the lights. 4 his is not only the reverse of
art, but of nature, whose beauty always di-
minishes in proportion with the lights. For
this reason, take care to blend and soften the
shadows with such friendly colours as will
agree with their local character and obscu-
rity. Here observe, that glazing the middle
tint, which is made of black and white, will
not produce a colour so blue as if it had been
prepared with Prussian and while; yet this

colour will preserve the beauty of the lights,

in the highest perfection, by reason of its

tender obscure hue, when tire blueness of the
other uvuld only diminish them. 4 his me-
thod of glazing the blue is the general rule
for all glazing.

When glazing blue, the lights may he
glazed with ultramarine, though all the other
parts are done with Prussian. T'iiis method
saves a great quantity of that valuable co-
lour, and answers the purpose as well as if it

had been done w ith ultramarine.

Though this general method of painting
satins is to make the first lay of colours with
three degrees, or tints, yet you should un-
derstand, in using them, that they produce
two more

; for the mixing of two differua*



colours together on the cloth vs ill make an-

other of u middle tint between them ;
so it is

v.th the lights and middle tints, and with the

middle tint and shade tint : the first answers

to the tirst tint in while satin, and the last

will consequently be a sort of gradating, or

half shade.

It the lights and middle tint mix to a

beautiful clean colour, of a middle hue be-

tween both, there will be no occasion tor a

colour to go between them, as in blue satin:

but if in mixing they produce a tint inclined

to a dirty warm hue, then another of a sym-

pathizing nature should be laid between them,

in order to preserve the beauty of the lights,

as the lirst tint in the white satin ; for if it was

not so, the red in the middle tint would cer-

tainly dirty and spoil the white.

It is highly necessary to understand these

principles of" the lirst lay of colours, in order

to have a perfect knowledge of the general

rule of colouring.

Scarlet and crimson. A light yellow red,

made of light ochre, light red, and white, is

. the proper ground for scarlet; the shadows

are Indian red, anil in the darkest parts mixed

with a very light black.

The second painting should be a little

lighter than you intend the finishing colour,

that is, in proportion to the glazing, which

will make it darker.

The high lights are vermilion and white

for satin and velvet, and vermilion for cloth.

The middle tint is vermilion, with a very

little lake or Indian red ; the shade tint is

| made with Indian red and lake, with the ad-

dition of a little black in the darkest shadows.

The difference between scarlet and crimson

is, that the high lights of crimson are whiter,

and the middle tint is made darker. Their

reflects are made with light red and vermi-

lion. The high light should be laid and ma-

naged in the same manner as those ot the

blue, for fear of dirting them ; and some-

times they require to be touched over the

second tune before we glaze them. 1 he

more the colours of the second painting are

drove, the easier and better they may be ma-

naged to character; but the high lights

should have a good body of colour, and be

left with a delicate light touch. After it is

well dry, finish with glazing the whole with

line lake, and improve the reflects and sha-

llows. Remember that the scarlet requires

but a very thin glazing; and it is better to

glaze the crimson twice over, than lay too

much at once painting.

Pink colour. There are two different

methods of painting a pink colour; one is by

glazing, the other is done with a body of co-

lours at one painting. The same grounds do

for both: which should be a whitish colour,

inclining to a yellow, for the lights ; and

Indian red, lake, and w hite, for the shadows.

The second painting, for the glazing me-

thod, is done with the same colours, and a

little vermilion and white for the high lights.

When it is dry, glaze it with fine lake, and

then oreak and soften the colours into har-

mony directly.

The other method is to make the high

lights with carmine and white; the middle

tint with lake, white, and a little carmine ;

and the shadows with lake and Indian red,

with a little vermilion for the reflections. But

remember, the shadows will require to be

broken, with some tender obscure tint,

4
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Yellow. Tne grotund for yellow should be
a yellowish white tor die lights, and a in ix-

I

U re of the ochres lor the shadows.
There are the same number of tints in the

I

yellow, as there are in the w hite satin, and
the method of using them is the very same.

Tie lights are made with king’s yellow,

ground with clean good drying oil. 'i he lirst

tint is light ochre, changed with a little of the

pearl tint, made with t he dark shade and
white, which should be laid and managed as

the first tint in white satin. The middle tint

is a mixture of the light and brown ochre,

| softened w ith the pearl tint. The shade tint

|

is made with brown pink and brown ochre;

;

these belong to the lirst lay.

I The reflects are light ochre, and sometimes
in the warmest parts mixed with a little light

red. The shadows are strengthened with

brown pink and burnt umber.

Green. The proper ground for green is a

light yellow green, which is made of light

!
ochre, a little white, and Prussian blue, tor

the lights, and the oclue, brown pink, and
I Prussian, for the shadows.

|

The finest green for draperies is made of

! king’s yellow, Prussian blue, and brown pink.

'Pile high lights are king’s yellow, and a very

little Prussian; the middle tint should have

j

more Prussian ; and the shadow tint is made
with some of the middle tint, brown pink,

|

and more Prussian
;
but the darkest shadows

are brown pink and a little Prussian. The
: lights and middle tint should be managed in

the same manner as those of the blues. The
shadow tint should be kept entirely from the

lights, because the brown pink that is in it

w ill, in mixing, dirty them, as the black does
those of the blues. Remember to allow for

their drying a little darker
; and that the

king’s yellow must be ground with good dry-

ing oil; for the longer it is drying, the more
it will change and grow darker; and the

sooner it is used, the better it will stand. It

is proper to have two sorts of king’s yellow,

one to be very light, for the high lights of

velvet.

Changeable colours. Changeable colours

are made with four principal tints, viz. the

high lights, middle tint, shade tint, aud re-

flecting tint.

The greatest art lies in finding the exact

colour of the middle tint, because it has more
of the general hue of the silk than any of the

others. The shade tint is of the same line

with the middle tint, though it is dark enough
for the shadow’s. The high lights, though

often very different from the middle tint,

should be of friendly-working colour, that

will, in mixing with it, produce a tint of a

clean hue.

The method of painting silks is to make
out the folds with the shade tint, and then fill

them lip in the lights with the middle tint.

This first lay should be done to your satisfac-

tion before you add any other colours
; and

the stiller the middle tint is used, the better

the high lights may be laid upon it. The re-

flecting tint falls generally upon the gradat-

ing half-shades, and should be laid with

tender touches sparingly, for fear of spoiling

the first lay.

This method of painting answers for all

coloured silks, as weil as changeable, with

this difference only; that the plain colours

require not so much art in matching the tints.
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as the changeable do. 1 he last part ot tlr

work is the finishing and strengthening th

shadows v ith an obscure tint, a little inclining

to a mellowish hue; such as will not catch

the eve, and interrupt the beauty of the

lights,

Black. The best ground for black is light

red for the lights, and Indian red and a little

black for the shadows.

The finishing colours are, for the lights,

black, white, and a little lake. The middle

tint has less while, and more lake and black;

the shade tint is made of an equal quantity of

lake and brown pink, with a very little black.

'I he method of painting black is very dif-

ferent from that of other colours ; for as in

these the principal thing is to leave their

lights clear and brilliant ; so in black, it is to

keep tiie shadows clear and transparent.

Therefore begin with the shade lint, and

glaze over all the shadows with it. 'Next lay

in the darkest shadows w ith black, and a little

of the shade tint, very correctly. After that,

fill up the whole breadth ot lights with the

middle tint onlv. All which should be done
exactly to the character of the satin, velvet,

cloth, &c. See. and then finish with the high

lights.

Here observe, the ground, being red, will

bear out and support the reds, which are

used in the finishing colours. '1 he lake in

the lights takes off the cold hue, and gives it

a more beautiful colour. It the shade tint

was of any other colour than a transparent

warm hue, the shadows would consequently

be black and heavy; because no other colours

can preserve the warm brilliancy which is-

wanting in the shadows of the black, like lake

and brown pink. Black is oi a cold heavy
nature, and always too strong for any other

colour; therefore you should make an allow-

ance in using it. There will be a few reflects

in satin, which should be added as those of

other colours ;
but they should be made of

strong colours, such as burnt umber, or

brown ochre, mixed with a little shade tint.

Though the grounds mentioned for the

draperies are absolutely necessary for the-

principal and nearest figures in a picture,,

such as a single portrait, or the like
;
yet for

figures which are placed behind the principal

or front figures, their grounds should always

be fainter in proportion to their local finishing

colours.

Linen. The colours used in linen are the

same as those in white satin, except the lirst

tint, which is made of white and ultramarine

ashes, instead of the black, and mixed to a

very light bluish tint.

lfi the dead-colouring, take particular care

that the grounds are laid very white and
broad in the lights. The shadows are made
with black, white, and a little Indian red,,

like the middle tint of white satin. These
should be left very light and clean, in order

to support the finishing colours.

The second painting begins with glazing

all the lights, with a stiff pencil and fine white,

only, driven bare, without using any oil;

The shadows maybe scumbled with poppy-
oil, and some oi the colour they were made
of. This is the first lay, on which you are

to follow with the finishing colours directly..

The middle tint of white satin is the best

colour for the general hue of the shadows..

With this and white, iu different degrees,

make out all the parts to character, w ith free
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fight touches, without softening
;
then, with

v. large long-pointed pencil and fine white,

lay the high lights very nicely with one stroke.

After this comes the fine light bluish tint,

which should be mixed light, and laid in the

tender gradations, very sparingly and lightly,

Without filling them up.

Remember, the first lay should he left clear

and distinct ; the more it appears, the better.

It is the overmixing and joining all the co-

lours together, which spoils the beauty of the

character; therefore it is better to let it dry
before we add the reflects and finishing tints.

The met!md of letting the beautiful clear

-colour dry, before you add the warm reflects,

and harmonizing tints, prevents them from
mixing and dirting each other.

The principal blending colours used in the

reflects are the yellow tint, green tint, and
rose tint; which last is made of lake, Indian

red, and white. Glazing the pearl and lead-

colour with white, though it seems to answer
our purpose at the time when it is done, will

certainly sink and be lost in the grounds on
which it is laid; therefore you should make
the dead- colouring as white as you intend the

finishing colours, hv reason they will sink a

little in proportion to the colour of the cloth,

which the glazing with pure white only will

recover.

Ofpainting back grounds.

The principal colours that are necessary

for painting of hack-grounds, as walls, build-

ings, or the like, are white, black, Indian red,

light and brown ochre, Prussian, and burnt

umber; from which the eight principal tints

are made, as follows

:

1. Pearl is made of black, white, and a

little Indian red.

2. Lead, of black and white, mixed to a
j

dark lead-colour.

3. Yellow, of a brown ochre and white.
I

4. Olive, of light ochre, Prussian, and
white.

5. Flesh, of Indian red and white, mixed
to a middle tint.

6. Murrey, of Indian red, white, and a

little black, mixed to a kind of purple, of a

middle tint.
j

7. Stone, of white, umber, black, and In-

dian red.

8. Dark shade, of black and Indian red

only.

Here the lead tint serves for the blues, the

flesh tint mixes agreeably with the lead, and
;

the murrey is a very good blending colour, ;

and of great use where the olive is too strong;

the umber, white, and dark shade,' will pro-

duce a fine variety of stone colours
; the dark i

shade and umber, used plentifully with dry-
|

ing oil, make an excellent warm shadow-
j

colour. All the colours should be laid with!

drying oil only, because they mix and set the I

better with the softener.

Where the marks of the trowel are so

strong in the priming of the doth, that one
bod v of colours will not be sufficient to con-

ceal it, lay a colour to prevent it, which :

should be dry before you begin with those
!

parts you expect to finish at once painting,
j

Process. The process of painting back-
j

ground is divided into two parts in stages ;

tiie first is .the work of the first lay, the second

that of the finishing tints.

Begin the first lay from the shadowed side

q{ the head, aud paint the lights first; from
6

them go into the gradations and shadows,

which should be done with a stiffish tool, very

sparingly, with the dark shade and white, a

little changed with the colours that will give

it more of the required hue, but very near in

regard to tone and strength, leaving them
like mezzotinto.

The dark and warm shadows should be
laid before the colours that join them. 'Phis

do with the dark shade and umber, driven

with drying oil. If those colours were laid

on first, they would spoil the transparency,

which is their greatest beauty. The more
the first lay is driven, the easier and better

you may change it with the finishing tints,

therefore you may lay them with the greater

body.

The second part is to follow directly,

whilst the first lay is wet, with those lints

that are the most proper to harmonize and

finish with.

Begin with the lights first, and remember,
as you heighten and finish them, to do it with

warmer colours; and let those be accompa-

nied with fine tender cold tints. The lightest

parts of the ground should be painted with, a

variety of light warm clear colours, which

vanish and lose their strength imperceptibly

in their gradations. Take care that you do

not cover too much of the first lay, but con-

sider it as the principal colour.

From the lights, go to the gradations and

shadows; for when the lights are well adapt-

ed to produce and support the figure, it is

easy to fall from them into whatever kind of

shadows you find most proper; then soften

and blend the whole with a long large hog-

tool; which, with the strength and body of

the drying oil, will melt and sweeten altoge-

ther, in such a manner, as will seem surpris-

ingly finished. Remember the tints will sink,

and lose a little of their strength and beauty

in drying. All grounds, as walls, &c. should

be finished at once painting; but if they want

to be changed, glaze them with a little of the

dark shade and drying oil, driven very bare;

on which, with a few light touches ot the co-

lour that is wanting, you may improve their

hue. The dark shadows may also be strength-

ened and improved by glazing, which should

be done after the figures are nearly finished,

for fear of making them too strong.

Rembrandt’s grounds are rather brighter in

the lights, and haveniore variety ©1 tints than

any other painter’s; for he had observed, that

those tints diminish in proportion with the

lights; therefore his shadows have but a faint

appearance of tints. He understood the gra-

dations in perfection, by mixing and break-

ing the first lay of colours so artfully, that

they deceive in regard to their real strength.

Vanclvck’s general method was, to break

the colours' of the ground with those ol the

drapery. This will certainly produce har-

mony.
Fresnoy says, let the field or ground of the

j

picture be pleasant, free, transient, light, and i

well united with colours which are of a j

friendly nature to each other; and of such a

mixture as that there may be something ifi

it of every colour that composes your work,

as it were the contents of your pallet.

Curtains should be dead-coloured when
we paint the ground; and should be done

with clean colours, of a near hue to the in-

tended curtain,.such as will support the finish-

ing colours ; do it with a fender sort of keep-

ing, and near in regard to their tone in the
lights, but .much softer in the shadows; all

which should be mixed and broken with the
colours ol the ground. Ii will often happen,
that we cannot make the folds the first paint-
ing; we should then leave the masses cl light

i and shadow, in regard to the keeping of the
!
picture, broad and well united together, such

;

as may seem easy to finish on. The colours
of the landscape, in back-grounds, should be
broke and softened also with those of the
parts which join them. This method will

make all the parts of the ground, as it were,
of one piece.

The sky should be broke with the lead and
the flesh-tints. The murrey tint is of great
use in the grounds of distant objects

; and the
umber and dark shades in the near grounds.
The. greens should be more beautiful than
you intend them, because they will fade and
grow darker. After all is painted, go over

i
the whole very lightly with the softener, as

; you did the grounds, which will make it look
! agreeably finished.

Ofpainting landscapes.

The principal colours used in landscapes
are; 1. flake white; 2. white lead, or com-
mon white; 3. fine light ochre; 4. brown
ochre ; 5, brown pink ; 6. burnt umber

; 7.

ivory black; 8. Prussian blue; 9. ultramarine;
10. terreverte ; 11. lake; 12. Indian red;

; 13. vermilion, or native cinnabar; 14. king’s

yellow.

The principal tints are, 1: Light ochre
and white; 2. Light ochre, Prussian blue,

and white; 3. Light ochre, and Prussian

blue; 4. The same darker; 5. Terreverte
and Prussian blue ; 6. Brown pink and
Prussian blue ; 7. Brown pink and brown
ochre; 8. Brown pink, ochre, and Prussian

blue; 9- Indian -red and white; 10. Ivory-

black, Indian red, and lake.

The colours necessary for dead -colouring,

are : common white, light ochre, brown
ochre, burnt umber, Indian red, ivory-black,

and Prussian blue.

The principal colours and tints for painting

the sky, are, fine white, ultramarine, Prus-
sian blue, light ochre, vermilion, lake, and
Indian red.

The tints are, a fine azure, lighter azure,

light ochre and white, vermilion and white
and a tint made of white, a little vermilion,

and some of the light azure, at your discre-

tion.

Process. Sketch or rub in your design

faintly, with burnt umber used with drying

011, and a little oil of turpentine; leaving the
colour of the cloth for the lights. Remem-
ber, in doing this, to leave no part of the

shadows so dark as. you intend the first lay

or dead-colouring, which also is to be lighter

than the finishing colours. Though the foli-

age of the trees is only rubbed, in faintly, yet
the trunks and bodies should be in their proper
shapes, with their breadths of ligbUnd shadow.
All kind of buildings should be done in the
same manner, leaving the colour of the cloth

for their lights. The figures on the fore-ground

may also be sketched in the same manner,
and then left to dry.

First painting or dead-colouring.

Let the first lay, or dead-colouring, be
without an) bright, glaring, or strong dark
colours; so that the effect is made more to



83 J
receive and preserve- (he finishing colours,
than to shew them in their lirst painting.
The sky should be done first, then all the

distances; and so work downwards to the
middle group, and from that to the fore-
ground, and nearest parts. Remember, all

the parts ot each group, as trees, buddings,
or the like, are all painted with the group
they belong to.

The greatest secretin dead-colouring is,

to find the two colours which serve for the
ground of shadows in general, the sky ex-
cepted; and the method of using theui with
the lights: the first of which is the dark
shade with a little lake in it ; the other co-
lour is only burnt umber. These should be
a little changed to the natural hue of the
oojects, and then laid on with drying oil, in
the same manner as we shade villi Indian
ink, which is a kind ot g’azing, ami as such
they should be left ; otherwise they will be
dark and heavy, and therefore would bo en-
tirely spoiled for the finishing glazing. Both
these colours mix and sympathize agreeably
with all the lights, but should be laid before
them.

The sky. The sky should be laid with a
good body of colours, and left with a faint

resemblance of the principal clouds, more in
(he manner of claro obscuro than with finish-

ing colours; the whiter it is left, the better it

will bear out and support them
; the distances

should be made out faint and obscurely, with
the dark shades, and some of their lights in
different degrees, and laid so as best to find
and shew their principal parts. All the
grounds of the trees should be laid or rubbed
in, enough only to leave an idea of their
shapes and shadows faintly. The ground of
their shadows must be clean, and lighter than
their finishing colours.

In painting the lights, it is better to incline
more to the middle tint, than to the very
high lights; and observe to leave them with
a sufficient body of clean colours, which w ill

preserve the finishing colours better; all which
may be done with a few tints. After this,
go over tlie whole with a sweetener very
lightly, which will soften and mix the co-
lours agreeably for finishing.

Second puinting.

Begin with the sky, and lay in all the
azure, and colours of the horizon

; then soften
them: after that, lay in the general tint of
the clouds, and finish on it with the high
lights, and the other tints that are wanting,
with light tender touches; then soften the
whole with a sweetener, very lighty . The
finishing of the sky should be done all at one
painting, because the tender character of the
clouds will not do so well as when the whole
is wet. Observe, that the stiffer the azure
and colours of the horizon are laid, the better
the clouds may be painted upon them.
The greatest distances ares chiefly made

with the colour of the sky; as they grow
nearer and darker, glaze and scumble the
parts very thin, with such glazing shadow-
colours as come nearest to the general hue
of the group the objects are in. This glazing
should be understood of a darkish hue

; and
that the first painting or dead-colour should
be seen through it distinctly. On this lay,

or ground, add the finishing colours.

Now, supposing this glazed ground pro-
perly adapted to the object and place, it will
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be easy to find the other colours, which are
wanted for the lights and finishings of the
same; but in laying them, you must take
care not to spoil the glazing'; therefore be
very exact in making those colours on the
pallet, and then be sure to lay them with
light free touches.

Before we proceed any farther, it will be
proper to say something of the most useful
glazing colours.

Lake, terreverte, Prussian blue, and brown
pink, are the four principal. The more you
manage them like ludianjnk, and the more
distinctly you leave them, the better their
transparent beauty will stand and appear,
provided you do it with good drying oil.

After these four glazing colours, burnt umber
is a very good glazing warm brown, and of
great use in the broken grounds and nearest
parts; but the most agreeable colour for
the darkest shadows, is the dark shade im-
proved with lake. It is a fine warm shade

;

mixes harmoniously with all the lights, as
well as the shadows; and is excellent in the
trunks and bodies of trees, and in all kinds
of buildings.

Make out all the ground of the objects
with such glazing shadow-colours as seem
nearest to the ’natural hue of the object in
that situation; but as the principal glazing
colours themselves are often too strong and
glaring, they should therefore be a little chan-
ged, and softened with such colours as are of a
near resemblance to themselves and the ob-
jects: thus, if it is in the distances, the terre-
verte and the azure, which are the principal
glazing colours, may be improved and made
lighter with some of the sky tints

; and as the
distance comes nearer with the purple. In
the middle group, the terreverte and Prussian
blue may be changed with some of the green
tints; such as are made without white, for

white is the destruction of all glazing colours.
As you approach the first group, there is less

occasion for changing them
;

but the fore-

ground and its objects require all the strength
and force of glazing, which the colours are
capable of producing.

After this glazing ground, follow with
strengthening the same in the shadows, and
darkest places, in such manner as will seem
easy to finish

;
which is the first lay of the

second painting.

The colours that come next for finishing,

are in the degree of middle tints: these
should be carefully laid over the greatest
breadth of lights, in such manner as^ not to

spoil and cover too much of the glazing.

Do it with a good body of colour, as stiff as

the pencil can agreeably manage. Remem-
ber, the colours of the middle tint should be
of a clean beautiful hue. According to these
methods, it will be easy to finish all the se-

cond painting down from the sky, through
the middle group. As you come to the first

group, where all the objects should he per-
fectly finished, finish their under or most
distant parts, before you paint any of the
other, which appear nearer. Observe this

method down to the last and nearest objects
of the picture: and where it so happens that
painting one tree over another does not
please, forbear the second until the first is

dry. Thin near trees of different colours
will do better, if you let the finder parts dry
before you add tl>e finishing colours,

¥ u

Third and last painting.

If oiling is necessary, lay the least quan-
tity that can be

;
which should be done with

a stump tool or pencil, proportioned to the
place that is to be oiled, so as to oil no more
than is wanted: then wipe the whole place
that is oiled, with a piece of silk handker-
chief.

When going to finish any objects, remem-
ber to use a great variety of tints, ver v nearly
of the same colour, but most of all when
finishing trees. This gives a richness to the
colouring, and produces harmony. The
greens will fade, and grow darker; therefore
it is highly necessary to improve aild force
them, by exaggerating the lights, and mak-
ing an allowance in using them so much the
lighter. For the same reason, take great
care not to overcharge and spoil the beauty
of the glazing; for if you do, it will be dull
and heavy, and will consequently grow
darker.

I he method of painting near trees is, to
make the lirst lay very near to nature, though
not quite so dark, but more in the degree of
a middle tint, and follow it with strengthen-
ing the shadows; then the middle tints

; and
last ot all lay the high lights and finishing
colours. All this cannot be done as it should
be, at one painting; therefore the best way
is, to do no more than the first lay with the
faint shadows, and leave it to dry.
Then begin with improving the middle

tints and shadows, and let them dry.
The third and last work is, adding all the

lights and finishing colours in the best man-
ner you are able. This method of leaving'
the first and second parts to dry separately,
not only makes the whole much easier, and
more agreeable, but leaves the colours in the
greatest perfection; because most" of the
work may be done with scumbling and glaz-
ing, and some parts without oiling. The
lights also may be laid with a better body of
colour, which will not be mixed and spoiled
with the wet ground.

d’he figures in the landscape are the last
work ot the picture ; those in the fore-ground
should he dqne first, and those in the dis-
tances should be done next ; for after the
figures in the first and farthest group are
painted, it will be much easier to find the
proportions of those in the middle parts of
the picture. And observe, that the shadows
of the figures should be of the same hue, or
colour, w ith those of the group or place they
are in.

Miniature.

The art of painting in miniature is of very
antient date. It is practised either on vellum
or ivory.

The best method, in painting on vellum
is to glue the edge of the vellum to a copper-
plate or board, over which it is strained, in
this manner : Let your vellum be every way
a finger’s breadth larger than what you
strain it on. Moisten the fair side of 'the
vellum with apiece of fine wet linen, and put
a piece of white paper to the other side.
Then apply it to the plate or board, stretch-
ing it equally in all directions, lap tlie edges
nicely round and glue them, taking care to
let no glue pass under the part of the vellum
on which you mean to paint. When the
glue dries, and the edges of your vellum are
thu# fastened^ you may proceed with yo’ux



333 PAINTING.

work; or you may (agreeably to the practice

of some painters) previously give the veil uni

a light wash of white lead well purified, to

serve as a ground.
But ivory being the material most fre-

quently used at present for painting in mini-

ature, we shall here give the most approved

rules for painting on ivory.
^

.

It is scarcely necessary to remark, that

the first essential point towards excellence

in this, as in all other branches of painting,

is a thorough and well-grounded knowledge in

drawing, both from plaister, and from the life;

without correctness of drawing the greatest

brilliancy of tints will at last be unsatisfac-

tory. We should therefore recommend to

the student in miniature, to continue, at his

leisure hours, to copy from large drawings or

busts, in chalks or water-colours, as correctly

as possible, which is the best means of giving

facility to the hand in the drawing of smaller

figures.

Painting in miniature is of all others the

most delicate and tedious in its process, being

performed wholly with the point of the pen-

cil. It is only fitted for works of a small

size, and must be viewed near.

Colours used, in miniature painting.

In painting the face, the yellows that are

used are five, viz. gall-stone, terra sienna,

Nottingham ochre, Roman ochre, and

Naples yellow; the latter three of which are

opaque colours, the other transparent I lie

greens are confined to one, which is sap-

green. The blues are verditer, Prussian,

indigo, smalt, ultramarine, and Antwerp.

The reds are, carmine, drop lake, Chinese

vermilion, and Indian red. Under the class

of reds, may also be put burnt terra Sienna,

its colour inclining much that way, though

more to the orange. The only browns, it

anv are used in the face, are burnt umber

and terra de Cassel, and they are only to

be used in the mixture of dark shades.

For painting draperies, we shall only add

to the above colours, lamp-black, king’s yel-

low, and Hake white.

Qualities of the above colours when used

in miniature.

Smalt is so hard that nothing but an agate

flag and m tiller will pulverize it sufficiently.

It is not to be depended on for permanency.
Indigo is a useful blue, though it must be

sparingly used, on account ot its extreme

depth ot colour, nearly approaching to black;

the best is called the rock indigo. The way
to judge of its qualities is to break it, and, it

good, it will have a copperish hue
;
but it

bad, it will be of a dead blackish cast.

Verditer is a tine blue, and much used by

miniature painters, not only in their sky-

grounds, but likewise in the delicate parts of

the face. It requires to be very finely

ground on a hard flag. As to durability, it

changes in time to a dirty greenish colour

;

on account of its being made from copper,

care should be taken not to put the pencil it

is used with much in the mouth, as its quali-

ties are pernicious.

Antwerp blue, is one of the greatest de-

ceptions in the world, being, when dry, a

mo't beautiful bright blue ; but when wet

and prepared, a very dingy colour, and to-

tally unfit for the face of a miniature. It

may be used in blue draperies or back-

grounds, but in nothing else.

Sap-green is a highly useful colour, when
judiciously mixed with other colours; pra-

ncing warm fleshy tints, which cannot be

produced without it. Its extreme trans-

parency and its permanency, are strong re-

commendations in its favour.

Reds. Carmine, is a fine bright crimson,

inclining to the scarlet, and is rather an

opaque colour : from it a variety of fine tints

may be made. There are various kinds of

it prepared by chemists, but the deep kind

is the best, the lighter sort being frequently

made so by adulteration.

Drop-lake, made from the shearings of

scarlet cloth, is a pleasing crimson colour:

its inclining to the purple makes it peculiarly

useful for the carnation tints in painting deli-

Yellom. Gall-stone is one of the finest

and brightest colours, and a lasting one ;
but

it should be sparingly used in the flesh tints,

its brilliancy being apt to overpower all the

other colours.

Terra di Sienna unburnt, is of a greasy

nature, but is used as a warm yellow: burn-

ed, it is more beautiful, partaking of three

tints, yellow, red, and brown.

Nottingham ochre works well ;
but on ac-

count of Its heavy qualities must be used with

caution.

Roman ochre is used with success in mini-

ature painting, as it works, when properly

portioned with gum-water, extremely sharp

and neat ;
and being in itself a warm colour,

communicates that quality to the tints it is

worked in.

Naples yellow, although adopted by some

artists, is of a sickly hue, and has this very

bad quality, that it absorbs all colours tha;

are either "worked on it, or mixed with it.

Blues. Ultramarine excels all others it

permanency.
Prussian blue has no substitute, on account

of its strength of effect and transparency.

cate subjects.

Chinese vermilion, when good, is a bright

red, and useful in miniature pictures, though

not to be freely used, its opacity rendering

it dangerous to mix much with other colours;

but by itself, in touching the parts that re-

quire extreme brightness, it is of wonderful

service. It is very difficult to find the real

kind, the common vermilion, mixed with lake

or carmine, being a general substitute ;
but

the spurious and the genuine kind very ma-
terially differ in working, the former being

thick and heavy, the other the contrary.

The native or mineral cinnabar, or ver-

milion, is likewise very fine in Spain; and
tire French have mines of it in Normandy.
There is a method of preparing factitious

cinnabar, viz. l ake six ounces of sulphur,

and eight of quicksilver, mix them well ;
then

set them on the fire, till part ot the sulphur

is consumed, and the pow der remains black ;

after this, it is sublimed twice in open pots,

at the bottom of which the cinnabar remains

very heavy, and streaked with the lines or

needles, some red, and others brilliant like

silver : then take it and purify it in the fol-

lowing manner : grind it well in fair water,

on a marble, put it into a glass or earthen

vessel to dry, then put urine to it, and mix
it so that it be thoroughly wet and swim;

hen let it settle, and the cinnabar being

precipitated or fallen, pour off the urine by
inclination, and put fresh in the room of it,

leaving it so all night, and repeating the

same charge four or nve days, till the cinna-

bar is thoroughly purified. Continne the
process with beating up tire white of an egg,

which mixing with fair water, pour it upon
the cinnabar, and stir the whole about with

a walnut-tree stick; change this liquor two or

three times as above, and keep the vessel

close covered from dust; when used for

water-colours, temper it with gum-water, and
a small quantity of saffron dissolved will add
to its brilliancy.

Indian red is an excellent colour, not only
for touching the deep red parts, but likewise

in strong flesh tints, in bright back-grounds,
and draperies.

Browns. Umber is very greasy, and
mixes unkindly

;
but, when burnt, is very

useful in many parts of miniature.

Terra de Cassel, or Vandyck brown, so

called from the very great estimation the

inimitable painter of that name held it in, is

the finest rich brown in the world; in itself

producing a more beautiful colour than can
be formed by the junction of any colours
whatever. It is, in its natural state, rather

coarse and sandy ; but when prepared, it

amply repays the labour.

Lamp-black is useful for mixing in hair

colour and in painting draperies. The smoke
of a candle received on a plate, is found the

best, being blacker than the common lamp-
black.

King’s yellowr is a bright opaque colour,

admirably calculated for painting lace, gilt

buttons, &c. &c. but is a rank poison, there-

fore should be cautiously used.

Flake white, or refined white lead, is not
to be used by itself as a white, for to a cer-

tainty it will turn black, which circumstances
should be nicely attended to by all artists.

If used in miniature painting, for linen, &c. it

should be immediately covered with a glass,

which method is the only one which stands a
(

chance of preserving its purity. For a farther

account of the qualities of these colours, see

Colour.
Among the above necessary colours, there

|

are three which require to be burnt; viz.

terra di Sienna, umber, and lamp-black.
For this purpose, the two former are to be
put in a crucible, which is to be covered and
placed on allot fire: and when you think]
that the lump of colour is hot through, take
the crucible from the fire, and let the colour

cool.

The lamp-black is to be prepared thus:

Take some of the common kind
;
put it on a

clean fire-shovel or plate of iron, over the

fire ;
immediately on receiving the heat, it

will begin to smoke, on the ceasing of which ;

you will find your lamp-black freed' from the i

oily substance it originally contained, and
fit for immediate use.

Gum water. Choose the large white
pieces of gum arabic, which are brittle and
clear. Put them into a clean phial; and pour
water on them, well-strained and divested of
all sandy particles. Let the gum-water be
about the thickness of water-gruel, that is,

so thick that you can feel it in your fingers,]

The fresher made, the better.

Grinding the colours
, arid preparing them

j

for the pallet.

Provide yourself, if possible, with an agate-

lag and muller
;
but if that cannot convtiuJ



entlv'he had, glass ones ’may answer, though
]

not quite so well. The glass muller and flag

must be lightly roughened with line flour

emery, which will give it a surface that will

continue a long time. Alter being particu-

larly careful that your flag, &c. are quite

dean, fay some of 'the colour to be ground

on it, bruising it whilst dry, gently with the

muller; then put a few drops of water on it,

and grind it very carefully, not making ii too

wet, as that will prevent it from keeping

sufficiently under tiro muller. When you

think it is finely ground in the water, take

your pallet-knife, or a thin -edged piece of

ivory, scrape your colour together in a little

heap on your flag, which let dry for a short

time, then add your gum-water to it gradu-

ally, having a piece of ivory near you, -on

which you are frequently to lay some of the

colour 'with a
#
camel-hair pencil, thin; and if

you perceive the colour in the smallest de-

gree to shine, when dry, it is gummed
enough; then you are to scrape it off your

flag and transfer it to your pallet.

t here are some colours which will not

bear a sufficient quantity of gum to make

them shine, without injuring their qualities,

as smalt, ultramarine, and verditer blues.

Ofhair pencils. Manner of choosing

them, fyc.

Pencils for painting in miniature are not

made of camel’s hair, but of the tips of squir-

rel’s tails, and of these there are two kinds,

the dark brown, and yellowish red. Pencils

made of the latter kind are called sable pen-

cils, and are of a stiller nature than the others.

They are a useful kind of pencil, as long as

the fine flue at the end of the hair remains,

on account of their elasticity ; but the instant

the flue is worn off, they, from their harsh-

ness, become useless
;

at all events, no pen-

cil can be superior to one made of the com-

mon kind of hair. The error too prevalent

amongst young miniature painters, is that of

preferring a very small pencil for their work,

vainly hoping, by the assistance of such a

one, to execute their picture with more
neatness and accuracy; but in this, they will,

by experience, find themselves mistaken;

the finest and most highly finished pictures

being executed with a middle-sized pencil,

the point of which being not only sufficiently

neat, but from its body containing a quantity

of colour in fluid, enables the artist to give

that mellow firm touch which is so generally

admired by connoisseurs in the art. The
young artist should choose a middle-sized

pencil, with a good spring and point, both

of which he will know by drawing the pencil

lightly through his mouth, and touching it

on Ins thumb-nail; it lie finds it, on being

moderately wet, to spring again into its form,

after being bent, it is a good sign ; but as

there are many pencils possessed of that

quality, which are deficient in another ma-
terial’ one, namely, that of a good point,

that must be very cautiously looked to, by

turning the pencil round on the nail, in every

direction, observing the hairs at tlce point

keep equally together of a length, and none

shooting out on either side (which is often

occasioned by the pencil-maker putting the

hair into the quill with a twist in it). All

these 'defects being carefully guarded against,

von are sure of being in possession of a very

principal material for miniature painting.

painting.

IVOP.Y.

Method of choosing',' bleaching, and prepar-

ing it.

Of ivory there are various kinds, the dis-

tinction ot which in this art is of very ma-

terial consequence. Ivory, newly cut, and

full of sap, is not easily to ‘be judged of; the

general transparency it exhibits in that state,

almost precluding the possibility of discover-

ing whether it is coarse-grained or fine,

streaky or the contrary, unless (o the artist

who, by a long course of experience, is famili-

arised to it. The best way to discover the

quality of it is, by holding it grainways to

the light, then holding it up and looking

through it, still turning it from side to side,

and very narrowly observing whether there

are any streaks in it; this you will, unless the

ivory is very freshly cut, easily discover ;

and’ in this you cannot be too particular.

There is a species of ivory which is very bad

for painting on, although it has no streaks

in it, being of a horny coarse nature, which

will never suffer the colours to be thrown

out in the brilliant manner a fine species of

ivory will; you are therefore not only to be

cautious in choosing ivory free from streaks,

but likewise that which has the finest grain

and close. We shall now proceed to treat

on the manner of preparing the ivory for

painting on.

You are to heat a smoothing iron in so

small a degree that you can hold your hand

on the face of it, so 'long as you can reckon

three or four in moderate time : then put

your ivory between a clean piece of folded

paper, on which place the hot iron, turning

your ivory frequently, until it becomes a

transparent white ; for you are to observe that

very paiticuiarly, an opaque white not an-

swering for face-painting in miniature, as it

would give a harshness and unpleasant ap-

pearance to your picture.

When you think your ivory is sufficiently

white for your purpose, lay it under some

flat weight until it cools, as that will prevent

its warping. Then proceed to prepare it

:

for which purpose you must pound some

pumice-stone in a mortar, as clear and fine

as you can, which put into a fine linen or

cambric bag, tying it about midway, tight,

but leaving room for the pumice-dust to sift

through the bottom. Then get a long mus-

tard-bottle, perfectly clean and dry, in which

suspend the pumice-dust, covering the top

W ith the muzzle of the bag, so that nothing can

come out; then shake the bottle smartly in

your hand, when the fine particles ot the

pumice will sift out, and remain at the bot-

tom of the bottle, thereby preventing any

coarse grains horn being amongst what you

are going to use, which would very materi-

ally injure your ivory. A our pumice-dust

being prepared, scrape the leaves of ivory

with a sharp pen-knife, until the scratches

of the cutting saw are entitely obliterated

;

then take either a piece of Dutch polishing

rush, or a piece of middling fine patent glass

paper, and carefully polish your ivory with

it, not by passing your hand backwards and

forwards, but in a circular manner, until you

have it pretty level ; then strew some of

your pumice-dust on the ivory, and put a

few drops of water on it: which done, with

j your muller work on it in a circular maimer
U u 2
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as before, until you find every part lias equally

received the pumice, which you will know
by its exhibiting' a dead grave appearance;

those parts which have not received the pu-

mice continuing to shine in spots, which you

must still labour to do away with your pu-

mice and muller. When you find it pumiced

to your satisfaction, take a clean sponge and

fair water, with which gently wash your

ivory free from the pumice-dust; taking care

not to rub it hard, for fear of giving the ivory

a gloss that would prevent your colours from

taking on it so pleasant as you could wish ;

after this lay your ivory to dry, and in a few

hours it w ill be fit for use. 1 hen paste it on

a piece of wove paper, by touching the back

of it merely at the edges
;

as gum yvater, or

any other cement, being put near the centre

of your ivory, will cause a dark unpleasant

spot perhaps to appear through, in the very

part where your face is to be painted.

Instructionsfor mixing compound tints

for theface.

Purple is formed of either ultramarine,

Prussian blue, smalt, or indigo, mixed with

either carmine or drop lake. Ultramarine,

although the most beautiful aud brilliant of

colours by itself, yet in any mixture it. loses

that perfection, but still retains a sufficient

seare of brightness to render it a desirable

tint in the purplish grey shadows of the face.

Prussian blue mixed as before-mentioned,

makes a bright or dark purple, according as

the quantities of either colours are portioned;

but indigo makes still darker, owing to its

great natural depth of colour. Smalt and

carmine, or lake, form nearly the same tint

as ultramarine, and may be used nearly tor

the same purposes.

Grey. Of grey tints there are various

kinds,' according to the subjects they arc

required for. A warm grey tint may be

made by duly portioning burnt terra Sienna,

Prussian blue, anil drop lake : the more
terra Sienna in it, the warmer the tint; the

more Prussian blue and lake, tire colder-

Another grey tint, used with success by some
eminent miniature painters, was composed
of Prussian blue and Chinese vermilion, but

on account of the unkind maimer with which

vermilion incorporates with any other co-

lour, it required a greater proportion oi gum
than ordinary to make them work or keep

together. A third grey tint, which is an ex-

cellent one, is formed of drop lake, sap green,

and Prussian blue.

Olive tints. A very fine olive tint is

formed of gal! stone, Nottingham ochre, and

carmine, or iake ;
and another of sap green

and lake simply.

Of hair tints. A beautiful hair colour,

either dark or light, according to the quan-

tities of colours, "is made of carmine, lamp-

black, and sap green. The manner of form-

ing it is only to be acquired by practice'; hut

when once attained, will be found worth the

time of the trial. That very difficult tint

which is often to be met with in children’s

hair, by the proper junction of these colours

will be’ produced to perfection. Other hair

tints may be made of terra de Cassel simply,

or by the addition of lamp-black. Sony ex-

cellent painters make all their hair tints of

burnt terra Sienna, lamp-black, and Not-

tingham ochre, the latter being added only
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when there is light hair wanting to be repre-

sented. Burnt umber has been substituted

tor term Sienna, along with the lump-b'ack,

and forms a good tint; but care must be
taken to avoid cither the greenish or reddish

cast, winch it is apt to produce.

Tints fir fine fintn, gauze, fc. Of all

tints in transparent painting, such as are the

miniature works of the present day, there

are none more difficult to ascertain; for the

delicacy not only of mixture, but the deli-

cacy of touch, conveys t lie idea of beauty in

the thinness and folding of line linen or

gauze, the true painting of which throws a

veil over the defects in other parts of the

picture. We shall therefore only observe,

that any of the tints, under the head of grey,

will, properly managed, answer the purpose.

Having now pointed out the manner ot pre-

paring the delicate transparent tints for mini-

ature painting, we proceed to treat of the

grosser ones, namely, those for draperies.

Ofcolours properfor men’s draperies.

We shall, under this head, make some ge-

neral observations
;
the lirst of which is, that

in all cloth draperies for men’s portraits, it

is necessary to add some flake white
; as it

not only gives the colour the dead appear-

ance which cloth exhibits, but likewise its

being incorporated with the flake w'hite,

gives it a body which makes the tlesh tints

appear to more advantage. The next ob-

servation is, that in grinding up your dra-

peries, you are to make them appear several

degrees lighter in colour than you want
them to be when dry, for this reason; the

Hake white is a colour so very heavy, that,

after you float in your coat, it wall sink to

the bottom, and leave your colours- several

degrees darker than when it was wet
; and

finally you are not to be too heavy or thick

in floating in your draperies, but merely to see

that your colour is evenly spread over the

part.

There are four modes of working in mini-

ature painting ; namely, floating, washing
in, handling, and marking. The first pro-

cess, which is floating, and is chiefly used for

draperies, is thus performed: Having marked
with your pencil where your drapery is to

be, grind up your colour on your flag (not

putting a quantity of gum water, that would
make it shine, as it would frustrate your pur-

pose) ;
then take a large soft hair pencil, and,

having previously laid your ivory on a very

level table, fill your pencil plentifully with

the colour, and lay it quick all over the parts

of the ivory you want covered, seeing that

it runs on every part equally, which, if kept

in a proper fluid state, it will readily do;

then lay it in some place to dry, where it is

not likely to receive dust, when you will

have a fine level surface ready to work the

shadows of your drapery on in a couple of

hours. Washing in is performed when your
picture is on your desk, by filling your
pencil moderately with colour, and giving

a very broad stroke rather faintly, as the

contrary would not answer; this manner
is chiefly used in beginning the hair, back
grounds, and likewise in laying on the gene-

ral flesh tint of the face. Tt is also used in

the first touches of the dark shadows, which
ought to be begun faint and broad. Hand-
ling is the manner in which all the fleshy

parts of the miniature must be worked, after

PAINTING.

the first washing in; and lastlv, marking
consists in tiie sharp-spirited touches given to
the different features, in order to give that
animated appearance so necessary to consti-
tute a line picture.

Biack drapery is formed of lamp -black
burnt, and ii.ike white; and must be laid in

with a good deal of the latter, as otherwise it

would be very difficult-to manage the sha-
dows so as to produce a pleasing effect.

Blue drapery may be made of either Prus-
sian blqe, or Antwerp blue, mixed with
white

; indigo being too much inclined to a
blackish cast.

Green drapery is well made of king’s yel-
low, and Prussian and Antwerp blue. The
more blue, the darker the green

; and the
more yellow, the contrary.

Yellow drapery cannot be so well repre-
sented by any colour asking’s yellow', laid
thin, with a moderate quantity of gum in it.

Drab-colour is well represented by a ju-
dicious mixture of umber, in its raw state,
and flake white.

A queen’s brown, as it is 'called, is made
of burnt Roman ochre, a little lamp-black
and lake, with flake white amongst it.

Claret colour may be well represented by
a mixture of terra de Cassel, a little lamp-
black, and lake. The more black and lake,
the deeper the colour.

Dark brown can be formed by a junction
of Nottingham ochre, lake and Jamp-black.

Lilac is made of carmine, Prussian blue
and flake white.
Grey can be formed only of lamp-black,

flake-white, and the smallest quantity of lake
laid in very thin.

Reddish brown is best made of Indian red,
very little lamp-black, and flake white.

Scarlet is a colour very difficult to Jay
down rules for making, as in some pictures
it is dangerous to make it too bright, for fear
of hurting the effect of the face, by its bril-
liancy catching the eve too readily

; conse-
quently, if the subject you are painting from
life is very pale, you run a wery great risk
by annexing a very bright scarlet to his pic-
ture. We shall therefore only mention that
a very bright scarlet is made of Chinese ver-
milion and carmine, ground together (without
any flake and white)

; and if you want it still

rendered brighter, when it is dry, fill your
pencil with plain carmine, mixed with thin
gum-water, and glaze over it nicely; but if,

on the contrary, you wish to sadden, or take;
away a share of its brilliancy, add a litPe
flake white to it, and that wfil Live the de-
sired effect.

Ofpainting theface in miniature.

A on are first to provide yourself with a
mahogany desk for painting on, which is a
box about fourteen inches high, and a foot
broad on the top

; there is to be a lid cover-
ed with green cloth, which is to have a pair
of small hinges at the front, and to lift oc-
casionally with a supporting rail at the back,
and notches, so as readily to adjust it to any
height. About the middle of the green cloth
there is to be a slip of very thin mahogany,
glued at each end, but the centre of it left
free, to fasten your ivory by, slipping it be-
tween the mahogany and green cloth.
The next thing you are to observe is the

choice of your light, which in this kind of

painting cannot be too. particularly attended
to; it not being like oil-painting, “where the
rays of the sun may be kept out by blinds,
&r. without causing any material inconveni-
ence. A north light, or as nearly as possible
to it, must ire attained, b there are more
than one window in the room, the second
must be closed, so as to admit no light; and
tiie one you sit at is to have a green baize
curtain against the lower part of it, to reach
about a toot higher than your head, as you
fit at your painting desk, with your ’left

hand towards the light.

Having placed your sitter at the distance
of about a yard and a half from you, begin
drawing the outlines oi the face

; “and in this
be very particular, as much depends on it.

W hen you have them drawn correctly, be-
gin to lay in the colour, faintly, of the iris

of the eye, the shadows under the eve brows
in a grey tint, and under the nose' rather a
warm purple, in broad faint washes: ever
keeping this in your mind

; that you must,
m the process of painting the face of a mini-
ature picture, go on faintly at the beginning,
and not hurry in your colours, as such con-
duct will, to a certainty, make your tints
look dirty, and your picture harsh and dis-
agreeable. Having, as before observed, laid
in your grey tints where your shadows are
to fall, go on heightening them by. degrees*,
working in hatches with a middling full pen-
cil, not too washy, nor too dry

;
as the former

would be the means of muddying your co-
lours, and the latter would make them raw.W hen you think you have pretty strongly
marked out, and worked up the shadows,
mix a wash of either gall stone, or Notting-
ham ochre, and drop lake, with which faintly
go over the fleshy pasts of the face, where
the shadows do not come; and then proceed
to heighten the carnations on the cheeks,
the colour of the beard, if any such appears,
still working in the handling maiuier already
mentioned, in various directions; so that,
after some time working, the intersections
appear like so many nice points or dots.
Observe, as a general rule, that it is much
easier to warm the tints of your face, than to
cool them, by working proper colours over
it. It is therefore best to begin with cool
greys and purples, and towards the finishing
of the picture, to add warmth, if necessary,
by gradually working such colours as gall-
stone, terry Sienna, or the like, over, in
addijj^u to the carmine or lake that may be
necessary to produce the tint of nature.

General Observations.

From the variety of style adopted by differ-
ent miniature painters, it is very difficult for
a young beginner to ascertain which is best
to be followed

;
and as there is a certain de-

gree ot mechanical attention to be paid to
the management of the water-colours, to pre-
serve them clear and free from muddiness,
which is difficult to attain, we recommend to
the young artist to procure a good miniature,
if possible, and keep it by him, .observing the
style ot penciling and management of the
colour, at the same letting nature be his guide
in the marking of his features and colouring
of his picture.

In the management of back-grounds, the
young painter is to observe their twofold
purpose: that of giving the lights their proper
value

; and on the other hand, of harmonizing



riie colour* of the face, by artfully engaging
the eye with somewhat of similitude in the

back -ground to a tint in the face, which
otherwise, in course of working to express a

particular part, might appear too prevalent.

In painting a head, on an oval piece of

ivory', such as the present form of a mini-

ature picture, draw’ the chin as nearly as pos-

sible in the centre of the ivory, unless the

perstn is very tall, in which case it must be
higher up; and if very short, the contrary'.

Mosaic painting. This w onderful branch
of art, improperly called painting, almost de-

fying the hand of time, has been practised in

many countries; but the finest works of their

kind, and those by which the moderns have
retrieved the art, which was in a manner lost,

are those in the church of St. Agnes, formerly

the temple of Bacchus, at Borne, at Pisa,

Florence, and other cities of Italy.

The most esteemed among the works of the

moderns are those in the church of St. Peter,

at Rome. There are aiso very good ones at

Venice.

Mosaic work is composed of small pieces

|

of glass, marble, precious stones, &c. of va-

rious colours, cemented on a ground of stucco

or mortar, in imitation of painting. It is ge-

}

nerally employed in copying original pictures

of the highest value in the art.

In performing this work, it is requisite to

provide little pit ces of glass of as many dif-

ferent colours as can possibly be got.

For this purpose a glass -maker's furnace be-
!

ing prepared, and the pots and crucibles full

of the matter of which glass is made, put into

each crucible what colour or dy e you think

lit, always beginning with the weakest, and
augmenting the strength of the colour from
crucible to crucible till you come to the

deepest tincture.

When the glass has been thoroughly con-

j cocted, and the colours are in their perfection,

j

take out the glass, hot as it is, and pour it on

I a smooth marble. Hatting it down with ano-

ther similar marble, and then cut it into slices

of equal bigness, and about the thickness of

an inch and a half.

Then with an instrument, which the Italians

call bocca dicane, you mu t make some pieces

square, and others of different forms and
sizes, as occasion requires. These pieces are

to be orderly disposed in cases, as in painting

in fresco. It is usual to range all the different

tints in shells, and according to their colour.

If it is desired to have gold, either in the

’ ground of the painting, or in the ornaments
I or draperies, take some of the pieces of glass,

formed and cut in the manner before men-
tioned ; moisten these on one side with gum-
water, and afterwards lay them over with

leaf gold; then put this piece, or several

pieces at a time, on afire-shovel, and place it

in' the mouth of the furnace, after you have

first covered them with another hollow piece

of glass. Let these stand till they are just

red-hot, then draw the shovel out ail at once,

and the gold will become so firmly attached

to the glass, that it will never afterwards come
off.

Now in order to apply these several pieces,

and, out of them, to form a picture, in the first

place provide a cartoon or design, as this is

to be transferred to the ground or plaister by
calking, as in painting in fresco. See Fresco.
As the plaister is to be laid thick on the

wall, and therefore will continue fresh and
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soil tor a considerable time, there may be
enough prepared at once to serve for as much
work as will take up three or four days.

This plaister i? composed of lime 'made of
hard stone, with brickdust very line, gum
tragacanth, and whites of eggs; and having
been thus prepared and laid on the wall, and
the design of what is to be represented trans-
ferred to it, take out the little pieces of glass
with a pair of plyers, and range them one after

another, still keeping strictly to the light,

shadow, different tints and colours which are
to be represented

;
pressing or Hatting them

down with a ruler, which serves botli to sink
them within the ground, and to render the sur-
face even.

A long time and tedious labour are re-

quisite to finish the work, which will be more
beautiful as tiie pieces of glass are more uni-
form and ranged at an even height.

Pi eces of mosaic 'work performed with
exactness appear as smooth as a table of mar-
ble, and a 3 finished and masterly as a painting
in fresco, with this advantage, that they have
a fine lustre and will last for ages.

Mosaic work ofmarble, andprecious stones,

These two kinds of mosaic bear so near a

resemblance to each other, as to the manner
of working, that, to avoid repetition, we shall

give them both under one, taking notice as

we proceed, wherein the one differs from the
other, either in the sawing or the ranging of
the stones.

Mosaic work of marble is used in large
works, as in pavements of churches and
palace's, and in the incrustation and veneering
of the walls of edifices of the same kind
Mosaic of precious stones is only used in

small works, as ornaments for altar-pieces,

tables for cabinets, &c. on account of the ex-
ceeding price of the materials.

Process ofmosaic painting.

The ground of mosaic works wholly mar-
ble, is usually a massive marble, either white
or black.

On this ground the design is cut with a
chisel, after it has been first calked.

After it has been cut of a considerable
depth, i. e. an inch or more, the cavities are
filled up with marble of a proper colour, (first

selected according to the colours of the de-
sign, or original picture to be copied,) and
reduced to the, thickness of the indentures
with various instruments.

To make t he pieces thus inserted into the
indentures cleave fast, (whose several colours
are to imitate the tints of the original design,)
a stucco is composed of lime and marble-dust,
or a kind ot mastic, which is prepared by each
workman after a different manner peculiar to
himself.

The figures being marked out, the painter
or sculptor himself draws with a pencil the
colours of the figures not determined by the
ground, and in the same manner makes strokes
or hatchings in the place where shadows are
to be

; and after he lias engraven with the
chisel all the strokes thus drawn, he fills them
up with a black mastic, composed partly of
Burgundy pitch poured on hot, taking off

afterwards what is superfluous with a piece of
soft stone or brick, which, together with water
and beaten cement, takes away the mastic,
polishes the marble, and renders the whole so
even that one would imagine it only consisted
of one piece.
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'I his is tlie kind of mosaic work that is seen
in the church or the Invalids in Paris, and the
chapel at Versailles, and with which some en-
tire apartments of that palace are incrustated.
As tor mosaic work of precious stones, other

and finer instruments are required than those
used in marble, as drills, wheels, &c. used by
lapidaries, and engravers on stone.
As none but the richest marbles and stones

are used in this work, to make them go the
further they are sawn into the thinnest slices

or coats imaginable, scarce exceeding half a
line in thickness: die block to be sawn is

fastened firmly with cords on the bench, and
only raised a little on a piece of wood one or
two inches high.

I wo iron pins, which are on one side o
the block, and which serve to fasten it, are put
into a vice contrived for the purpose; and
with a kind of saw or bow, made of line brass
wire bent on a piece of spungy wood, to-

gether with emery steeped in water, the slice

is gradually fashioned by following the stroke
of the design made on paper and glued on the
piece.

When there are pieces enough fastened to
form any one entire part ot the design, they
are applied to the ground.
The ground which supports tills mosaic-

work is usually of free- stone.

'Fhe matter with which the stones are joined
together is a mastic, or a kind of stucco, laid
very thin on the slices of marble, &c. as they
are fashioned; this being done, the slices are
applied with plyers; and if in any part they
are not either squared or rounded sufficiently,

so as to fit the place exactly into which they
are to be inserted, they are brought down,
when too large, with a brass file'of rasp

; and
when too little, a drill, and other instruments
used by lapidaries, are used to supply the de-
ficient part.

Manner of performing mosaic work of
gypsum.

Gypsum is a kind of coarse talc, or a shin-
ing transparent stone, found in the quarries of
Mont-Martre, near Paris, it is different from
the plaister of Paris, but retains the name
which the Romans gave to the plaister, viz.

gypsum.
Of this gypsum, or stone calcined in a kiln,

and beaten in a mortar, and silted, the French
have made a sort of artificial marbles, imitat-

ing precious stones, and of these thev compose
a kind of mosaic work, which does' not come
far sho: t either of the durabteness or the
vivacity of the natural stones ; and which, be-
sides, has this advantage, that it admits ot con-
tinued pieces or paintings of entire compart-
ments without any visible joining.

Some make the ground of plaister of Paris,

others of free-stone. If it is of plaister of
Paris, they spread it in a wooden frame, of the
length and breadth of the work intended, and
in thickness about an inch and a half.

This frame is so contrived that the tenons
being only joined to the mortises by single
pins, they may be taken asunder, and the
frame be dismounted, when the plaister is dry.
The frame is covered on one side with a

strong linen cloth, nailed all round, which be-
ing placed horizontally with the linen at the
bottom, is filled with plaister passed through
a wide sieve.

When the plaister is half-dry, the frame is

set up perpendicularly, and leit till it i,s quit®
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dry. then it is taken out by taking the frame

to pieces.

in tills kind of mosaic the ground is the

mo4 important part.

Now, in order to the preparation of this

sifted'gvpsum, which is to be applied on this

ground, it should be dissolved and boiled in

the best English glue, and mixed with t lie co-

lour that it is to be of; then the whole is to be

worked up together in the usual consistence

of plaister, and then taken and spread on the

ground live or six inches thick-.

Observe, that if the work is such that

mouldings are required, they are to be formed

With gouges and other proper instruments.

It is on tiiis plaister, thus coloured like

marble or precious stone, and which is to

serve as a ground to a work, either of lapis,

agate, alabaster, or the like, that the design to

be represented is drawn, having first been

pounced or calked.

To hollow or impress the design, you must

use the same instruments that sculptors do,

the ground whereon you are to work not be-

ing much less hard than marble itself.

The cavities being thus made in the ground,

are to be tilled up with the same gypsum
boiled in glue, only differently coloured, and

thus are the different colours of the original

represented.

in order that the necessary colours and

tints may be ready at hand, quantities of the

gypsum must be tempered with the several

colours in pots.

After the design has been thus filled and

rendered visible, by half-polishing it with brick

and soft stone, it is to be gone over again,

cutting such plates as are either to be weaker

or more shadowed, and tilling them with

.gypsum; which work is repeated tiil all the

colours being added one after the other, re-

present the original perfectly.

When the work is finished, it is scoured

with soft stone, sand, and water ; after that,

w ith a pumice-stone ;
and, in the last place, po-

lished with a wooden mullet and emery.

Then, lastly, it is smeared over with oil,

and rubbed a long time with the palm of the

hand, which gives it a lustre no ways inferior

to that of natural marble.

if vou would only make a variegated table,

or other work, of several colours, without

mosaic figures, the process is somewhat dif-

ferent.

Then you are to prepare separately, in

bowls, as 'many colours as nature shews in the

marble which you would imitate ; and after

you have incorporated these with gypsum

and glue-water, take a trowelful of each and

dispose them in a trough without any order;

then, without mingling them, and only by

cutting or crossing the gypsum ofeach trowel

once with each of the rest, you will give them

the appearance of beautiful natural marble.

Of these you may make tables, or lay them in

a mould, according to the nature of the work.

Elydoric painting.

This new method of painting was invented

by M. Vincent, of Montpetit. It is little

known. It takes its name from two Greek

words, expressing oil and water, both these

liquids being employed in its execution.

Its principal advantages are, that the artist

is able to add to the mellowness of oil-paint-

ing, the freshness of water-colours, and the

jfigh finishing of miniature, in such a manner

that the work appears like a large picture seen
through a diminishing glass.

’1 he following is the manner of proceeding:
A piece -of very line l.iien or wiiite taffetyT
si/ed with starch in the most equal manner
possible; or pieces of glass about two inches

square, the angles o; which are blunted in

order that the cloth may be without wrinkles.

When these pieces of cloth are sufficient!}

dry, a layer of white lead finely ground in oil

of pinks or poppies (the whitest that can be
procured) is applied on them with a knife.

To this layer, when dry enough to admit of

scraping, more may be added if necessary.

As it is of the greatest importance for the

preset vation of tins kind of painting;, t licit the
layers are purged of oil, in order t hat they may
imbibe the colours laid on them, it is necessary
that their surface is made very smooth, and
is very dry and hard.

The artist is next provided with a circle of

copper, nearly two inches in diameter, and
one- fourth of an inch in height, extremely
thin, and painted on the inside with black.

This circle is employed to contain the water
on the surface of the picture.

Water distilled from rain or snow is prefer-

able to any other; ordinary water, on ac-,

count of the salts which it contains, being per-
nicious, to this mode of painting.

The colours, also, must be ground between
two Oriental agates, most carefully preserved
from dust; and mixed with oil of poppies, or

any other siccative oil, which has been ex-
tracted without iiie, and limpid as water.

All the colours being ground, are pieced in

a small heap, on a piece of glass covered with
distilled water, in a tin box.

The materials being thus prepared, the
subject to be painted is faintly traced with a
black-lead pencil on one of the pieces of cloth

above-mentioned.
4 he tints are formed on the pallet from the

little heaps under the water, and the pallet

placed as usual in the left hand.
The picture is held between the thumb and

tore finger, supported by the middle, and the
necessary pencils between the third and little

fingers. The hand rests on the back of a

chair, to give a full liberty of bringing the
work near, or removing it from, the eye.
The pencils are cleaned with essence of

rectified t urpentine.

After having made the rough draught with
the colours still fresh, the circle of copper
which ought to surround the picture is lilted

exactly to the surface.

The distilled water is poured within this

circle till it rises to the height of one-eighth of

an inch, and the eye is held perpendicular
over the object. The third linger of the
right hand must rest on the internal right angle

of the picture.

The artist retouches his work, adding co-

lour and softening as he finds requisite.

As soon as the oil swims on the top, the

water is poured off, and the picture carefully

covered with a watch-glass, and dried in a
box by a gentle heat.

When it is dry enough to be scraped nearly

smooth with a knife, the artist repeats the

same method till he is satisfied with his work.

It is at this period that the advantage of this

new method particularly shews itself for the

purpose of finishing; as the water poured on
the picture discovers every fault of the pen-

cil, and gives the power of correcting and
perfecting with certainty.

When the work is finished, it is put under
a crystal, from which the externa! air is ex-

cluded, and it is then dried by means of a

gentle heat.

HISTORY OF PAINTING.

Rise, progress, and decline of the art among
ike antients.

As far as history reaches back into past

ages, it presents us with manifest proofs of the
antiquity of painting and the other arts of de-
sign. 1 he first writers of history were in no
little degree indebted to those arts for their

best materials and surest vouchers in com-
piling their records

: painting, sculpture, and
other monuments, having been employed in

j

the most antient times to preserve the me- 1

mory of facts, and likewise to represent re-

ligious and philosophical opinions.

it is natural to imagine that a certain rude I

way of delineating objects has in all countries
]

preceded the more artificial communication 1

of the thoughts by letters, and hence we hear ’

of the picture-writing of the Mexicans, and I

the hieroglyphic symbols of Egypt.
Pliny express!} says that the art of paint- 1

ing was unknown in the times described by
Homer, the most antient of authors, in the
Iliad; but he acknowledges that sculpture was
in use at the siege of Troy, from whence it is i

evident that design, which is the basis and
j

essential part of painting, was even then well
]

understood. Although the name of the art i

is not to be found in the writings of Homer,
j

yet the art itself is there plainly described, as

it consists in . design and colouring. We can,
!

therefore, hadlv doubt that painting was
I

practised even at that early period ; at least, 1

Homer himself must be allowed by everyone -

who reads his lively descriptions of carvings, f

statues, sculptures, tapestries, and picturesque
j

ornaments of all kinds, to have had very per-
fect ideas of all the arts of design, not only of
statuary and sculpture, but of painting.

But the t arliest date of painting appears to

have been in Persia, India, and China, if we
]

give credit to the writers of those countries,
j

Neither the Persians, however, nor the
j

Chinese, appear to have at any time attained
;

to excellence in painting. The former, as
]

well as the Arabians, had, at one period, some 1

knowledge ofmosaic, and their carpets, worked
with various figures, were in high estimation

j

in the time of Alexander the Great; but all
j

such productions are of an inferior class, as

they must necessarily be copied from other
j

works. Painting, among the modem Per-
sians, is still in the same low degree.

The Chinese paintings have little other
merit than the brightness of their colours.

]

The pictures of the Chinese artists are totally

deficient in drawing and perspective.

In India, painting appears to have been
confined in the earliest times to the represen-

j

tation of monstrous forms, connected with the !

superstition of the country. The paintings of
Thibet are said to be remarkable for the fine-

1

ness of the penciling, but to have no other
merit. Some of the idols are painted in imi-
tation of relievo, but are wholly destitute uf
beauty.

in Egypt, according to the accounts given
by Plato, painting had been practised for se-
veral thousand years before his time, but we
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do not know with what degree of progress.

The monuments of Egyptian painting, says

\\ inckelman, with which we are best acquaint-

ed, are the chests of their mummies, which

have endured so long that they appear to be

secure from the injuries of time. That learned

antiquarian gives' the following account of the

method of painting used on these chests:

“ White, made of white lead, is first laid

|

on as a ground, and the outlines of the figure

|

are traced on this ground with black. The
colours afterwards used are four in number,

namely, blue, red, yellow, and green, and

these are laid on without any mixture or shad-

inn-. The red and blue prevail most, and

seem to have been prepared in the coarsest

manner. The light is formed by leaving the

white-lead ground, where it is necessary, in

the same manner as white paper is treated in

drawings/’

In the travels of Norden in Upper Egypt,

there is a description of some colossal figures,

coloured in the same manner as themummies.

The colours are laid on a ground prepared in

the manner of fresco, and they are said to

have retained their freshness for many thou-

sand years.

The painting of the chests of mummies, of

earthen-ware,
' and of ornaments on their

barges, appears to have been the chief em-

ployment of the Egyptian artists. Pliny re-

lates that they painted also on the precious

metals, but in what manner they exercised

this latter branch of art is unknown.

This style of Egyptian painting is supposed

to have continued till the reign of the

Ptolemies.

In antient Etruria, now called Tuscany, the

arts flourished at a very early7 period. Pliny

savs that painting was carried to- great per-

fection in Italy before the foundation of

Kome; and it appears that even in his time

the painters of Etruria were held in great

esteem.
The only Etrurian paintings which are

now remaining were found in the tomb of the

Tarquins. They consist of long painted

frizes, and pilasters adorned with large figures

which occupied the whole space from the

base to the cornice. These paintings are on a

ground of thick mortar, and many of them in

a high state of preservation.

Winckelman is of opinion, that in Cam-

pania also the arts had been introduced by the

colonies of Greeks who settled at Naples and

Kola ;
but considers as purely Campanian

works some medals of Capua and Teanum,

whither the Greeks had not reached, and

praises the beauty of several. The authority,

however, of these medals is questioned.

There have been discovered also, says the

learned abbe, a great number of painted Cam-

panian vases, which, for design, are worthy of

a place in the works of Rafl'ael, and give us

a high idea of the perfection of antient art.

But it is in Greece that the history of

painting is first deserving of particular atten-

tion. The Greeks have, with most singular

diligence, preserved the names of their artists

from the ear lest introduction of the arts

amongst them. Ardices of Corinth, and Te-

lephones and Crato of Sicyon, are noticed at

a period wh n painting had advanced no

farther than the mere circumscription of sha-

dows bv single lines. To this mode of design

they gave the name of sciographia. Those

artists taught something of the effect of light
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andshade,and of course gave an appearance of

roundness to the object represented. 1 his

step of art was first called graphice. 1 o these

succeeded the monochromatists', a numerous

list ; the first of whom was Cleophantes the

Corinthian, who filled up his outline with a

single colour, every where of equal force, and

thence gave the name of monochroms (or ob -

jects of one colour) to his paintings.

Cimon Cleonams invented the art of vary-

ing the attitudes of his figures, distinguishing

the joints and muscles, and imitating the folds

of draperies. But the highest encomium given

of him by /Elian, is that lie somewhat im-

proved the rude art of his time.

The antient schools were those of Sicyon,

Rhodes, Corinth, and Athens. Pliny men-

tions that the authority of Eupompus, an artist

of Sicyon, was ot so great weight that, whereas

before him there were only two schools, the

Asiatic and the Grecian, they were froth his

time divided into three, the Attic, Sicyonian,

and Ionic.

Aglaophon and Polvgnotus of Thasos, who

lived about 420 years before Christ, were the

first painters of eminence. Polygnotus is

said to have been the first who gave a pleas-

ing air to the draperies and head-dresses of

his female figures, and to have opened the

mouth so far as to shew the beauty of the

teeth. Aristotle speaks of him as excellent

in expression. But the art of painting may

be still considered to have been in an inferior

state till the time of Timanthes, Parrhasius,

and Zeuxis, who nourished about the period

of the Peloponnesian war.

In the contest between the two latter of

these great painters, Zeuxis declared himself

to be overcome, because a cluster of grapes,

painted by him, bad only deceived the birds,

but lie was himself deceived by a curtain

painted by his rival. I he principal works ot

Zeuxis, according to Pliny, were his Penelope,

in which he appeared to have expressed the

manners of that princess; a Jupiter surrounded

by the gods; the infant Hercules strangling

the serpents in the presence of Amphitryon

and Alemene ;
Helen; and Marsyas bound by

Apollo. Lucian also gives an account of a

picture by Zeuxis, representing male and fe-

male centaurs; in describing which, after

speaking of the composition itself, he proceeds

to notice the execution of the work: and

praises particularly the truth and delicacy of

the drawing, the perfect blending of the co-

lours, the skilful shading, and the scientific ob-

servance of proportion and harmony, through-

out the whole performance.

Parrhasius was esteemed superior to others

iu correctness of outline and softness ot co-

louring. Timanthes is chiefly celebrated for

expression, and, in particular, for his picture

of the sacrifice of Iphigenia; in which he co-

vered the face of Agamemnon with a mantle,

because he thought it impossible to represent

any expression adequate to the feelings of his

situation.

The fame of these great artists was sur-

passed by the class of painters who imme-

diately succeeded them. Protogenes, Pam-

pliilus, '
Melanthius, Antiphilus, Theon, Eu-

phranor, and, finally, Apelles, carried the art

of painting to the utmost perfection which it

has ever attained. These were chiefly emi-

nent in separate provinces ot art. Euptiranor

united a great skill in various branches, and

Apelles eclipsed all other painters in hn

powers of giving elegance and grace to Ins

figures.

From the time of these pre-eminent mas-

ters, painting gradually declined in Greece ;

and, the Romans becoming masters of the

whole country, the arts sunk into insipidity

and insignificance.

The undisputed and unrivalled excellence

of the Greek schools appears to have con-

sisted in drawing and expression. None of

their greatest works remaining to our time,

we caii only take the accounts of historians

respecting their powers of colouring ;
but it

is evident that they were capable ot making

very nice distinctions in this branch oi ait,

from the comparison made between two

pictures of Theseus, painted by different art-

ists, in one of which the hero was said to ap-

pear as if he had been fed on roses, and in the

other on flesh.

It is still more particularly doubtful w Ae-

ther the anlients possessed the know ledge of

chiaro-scuro in so eminent a degree as it lias

since been shewn in the works of the Lom-

bard and Flemish schools. The present re-

mains of antient paintings do not certainly

warrant any conclusion in their favour, al-

though many passages in their historians tend

to make us believe them skilled in this point;

and, as the works that remain are undoubtedly

executed by inferior artists, their authority

may be thought of little weight against the

general testimony on the contrary side.

The character of the antient school of art

is thus given by a Greek writer:

“The paintings of the antients,” says Dio-

nysius of Halicarnassus, “ were at first simple

and unvaried in their colouring, but correct

in their drawing, and distinguished by their

elegance. Those which succeeded, less cor-

rect in their drawing, were more finished,

more varied in their fight and shades, trusting

their effect to the multitude of their colours.”

Roman art. We have already seen tnat

before the foundation of Rome the arts were

cultivated in Etruria. Pliny also mentions

some paintings at Ardeaq Lanuvium, and

Care, older than Rome, but it is uncertain

by what artists these were executed. As long

as the Romans employed artists of other

countries, they were indifferent to the cul-

tivation of the arts; but towards the year of

Rome 450, and 303 years before Chri -t, one

of the Fabii, a patrician family in Rome,

thought it no discredit to employ himself in

painting. He painted the temple ot the

goddess Salus, and assumed the name of

Fabius Pictor, or the painter. His works re-

mained till the temple itself was destroyed by

fire in the reign of Claudius.

The example of Fabius did not excite imi-

tation. More than a century elapsed before

the tragic poet Pacuvius followed his ex-

ample, and painted the temple of Hercules.

Turpilius, a Roman knight, was also a painter,

contemporary with Pacuvius. Painting did

not come into great repute till the time of

Messala, who, as well as Lucius Scipio, paint-

ed representations ot his own victories. Few
names ot Roman painters, even in the time of

Augustus, are mentioned by writers. The
ans, however, flourished m hign reputation

under manv of the emperors, particularly from

die time ot Nerva to Antoninus; and Nero
is said to have prided himself on his skill in

painting. A colos,al painting of 120 ieet in

height was executed by his orders, and was.
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.afterwards destroyed by lightning. This was
tiie only work which is particularly mentioned
by antient authors to have been painted on
cloth..

*

In the. time of Claudius and Nero, the arts
had considerably degenerated, and in the de-
c.ine and fall ot the Roman empire they were
neglected and lost for many centuries.

'

The best authority to be consulted on the
state. ot Grecian and 'Roman painting, -is the
relation Pliny in his 35th book of .natural
history

; where the reader will find a complete
list ot the Greek and Roman painters, and of
their works, arranged in their due classes of
merit.

/Elian, Pausanias, Quinctilian, Velleius
Paterculus, and Cicero, may also be referred
to for instructive accounts of various works of
fhe Greek masters^

Of ihe methods of painting
,
and colours

employed by the antients.

Ihe paintings of the antient artists were
• either moveable, or on the ceilings or com-
partinents of buildings. According to Plinv,
the most eminent painters were employed on
moveable pictures. The latter were' either
on fir-wood, larch, box-wood, or canvas, as
in the instance or the colossal picture men-
tioned above, and sometimes on marble.
When they employed wood, they laid on
first.ii. white ground. Among the antiqui-
ties tP Herculaneum are four paintings on
•white marble.

I heir immoveable paintings on walls were
•either in fresco, or on the dry stucco in dis-
temper. Indeed, all the antient paintings
may be reduced to, first, fresco-painting

;

secondly, water-colour or distemper-painting
;

and thirdly, encaustic painting.

I he antient fresco-paintings appear to
have been always on a white stucco-ground.
Ihe outlines of the antient paintings on
fresco, were probably done at once, as ap-
pears from the depth of the incision, and the
boldness and freedom ot the design.

In general, the antiems painted on a dry
ground, even in their buildings, as appears
from the Herculaneum antiquities, most of
which are executed in this manner. At
Rome and Naples, the first (deepest) coat is

of true Puzzolana (of the same nature with
the terras now used in mortar, required to
keep out wet), about one finger thick

; the
next of ground marble, or alabaster, and
sometimes of pure lime or stucco, in thick-
ness about one-third of the former. Upon
this they appear to have laid a coat of
black, and then another of red paint

; on
which last the subject itself was executed.
Such seems to have been their method of
painting on walls

; but in their moveable
pictures, and in the performances of their
first artists, and where effect of shade and
light was necessary, they doubtless used
•white.

The colours employed, they seem to have
mixed up with size: this appears to have
made the colours so durable and adhesive,
that the ancient paintings lately found, bear
washing with a soft cloth and water, and
sometimes even diluted aquafortis is employ-
ed to clean their paintings in fresco. Pliny
says, that glue dissolved in vinegar, and then
dried, is not again soluble.

What the encaustic painting of the an-

tients was, has been much disputed. From
the works of Vitruvius ami Plinv, it appears
evidently that it was of three kinds :

first, where a picture painted in the com-
mon way, was covered with a varnish of wax
smelted, diluted with a little oil, and laid on
warm with a brush;

Secondly, where the colours themselves
were mixed up with melted wax, and the
mixture used while warm

; and

thirdly, where a painting was executed
on ivory by means of the oestrum or vin-
culum.
Some experiments on this last method by

Mr. Colebrook may be found in the Phil.
Trans, vcl. 51 and more particular direc-
tions in Muntz’s treatise on encaustic paint-
ing. See Encaustic.

It appears from antient writings of the
best authority, that in the earliest and pur-
est times of this art, the painters used few
colours, perhaps not mire than four. Rut
no certain conclusion can be drawn, that the
more early among the great painters of the
antients, such as ApoRodorus, Zeuxis, Ti-
manthes, Ac. had no more colours than
four to use, merely because they did not
use them. On the contrary, it may be
conjectured with some degree of probabi-
lity, from their chasteness in. design, and
from the complaints Pliny makes of the
gaudy taste of the Roman painters, that the
Greeks in general were designedly chaste in
their .colouring, and not so merely from ne-
cessity.

Of white colouring substances, the antients
had white lead variously prepared, a white
from calcined egg-shells, and a preparation
from cretaceous and argillaceous earths. The
moderns, in addition, have magistery of bis-

j

ninth, little used; and ought to have the

j

calces of tin and zinc.

J _

Of blacks, the antients had preparations

j

similar to lamp, ivory, blue, and Frankfort

j

hUck ; also to Indian ink, and common writ-
ing ink ; and they used what we do not, the

j

precipitate of the black-dyers’ vats.

I
The antients possessed a species of ver-

j

railion, or fine cinnabar, a coarser cinnabar,
i
red lead; various earths burnt and unburnt’

I apparently similar to our red ochre
; Vene-

i

I‘an red, Indian red, Spanish brown, burnt

j

terra di Sienna, and scarlet ochre
; they had

i

rilso a substance alike in colour and in name
j

to our dragon s-blood. See Colours.
|

The yellow pigments of the antients were

j

generally the same with our orpiments, king’s

i

yellow, Naples yellow, &c. They did not

|

possess turbeth mineral, mineral yellow, or
gamboge; nor do they appear to have known
ot gall-stone as a pigment.

Of blue paints they had preparations from
the lapis syanus, and lapis armenus. Indigo
they had, and perhaps bice and smalt

; for
they made blue glass, but whether from some
ore of cobalt or of wolfram must be uncer-
tain

; they had not Prussian blue, verditer,
nor litmus, which we have. We do not use
the blue precipitate of the dyers’ vats, nor
mountain blue, which they certainly em-
ployed.

Of green colours they had verdigris,
terra vert, and malachite, or mountain green.
1 lie latter is not in use among us. Sap
grwen, green verditer, and Scheeld’s green.

appear fo have been known to them : like
us, they procured as many tints as they
pleased, from blue and yellow vegetables.

J

We have no original purple in use : that
from gold, by means of tin, though very
good when well prepared, is too dear per-
haps, and unnecessary. Their purple was
a tinged earth. Their orange of Sandarac,
(red orphrient) we also possess. Hence
there does not appear to have been any
gieat want of pigments, or any material dif-
ference between the colours they used, and
such as we generally employ. 'Perhaps the
tml effect of colouring may be obtained
without the use of exceeding brilliant pig-
ments, depending chiefly on the proportion
and opposition ot tints.

Ihe antients could not know any thin"
about the spirit varnishes, distillation beiim
a modern invention; but they were mi-
doubtedly acquainted with the use of the
better oil varnishes, that is, with the use and
ellect of resinous gums, dissolved in boilinjr
inspissated oils.

15

One of the best preserved mummies in the
l-i itish Museum, has an astonishing bright-
ness ot colours on the outside of the coffin.
1 fiousands of years have not impaired them -

liiey are as fresh as if they had been laid on
yesterday.

From an accurate observation of one of
those mummies belonging to the university

°, Cambridge, it appeared that the varnish
which covered the colours could not be dis-

;

solved, nor in the least affected by common
: water, and that it equally resisted the dis-
solving powers of the strongest spirits

; hence
it is reasonable to conclude, that the coffins
of the mummies were not covered with size
whites of eggs simple gums, or any prepara-
11011 of wax, but with a fine transparent oil-
varnish. It was discovered at the same time
the colours themselves were not prepared or
mixed with oil ; tor where the external
glossy skin was damaged, broken, or rubbed
of even common water would wash the co-
lours away, and affect the chalk ground
under them.

Pliny has described the general and par-
ticular effects of the varnish of Apelles, under
the name of atrament, so distinctly, that no-
oody can mistake the thing, or the mixture
he is speaking of. He has mentioned the
shining glossy skin of the varnish, which ex-
cites the brightness of the colours, and pre-
serves them against dust

; lie observed, that
this skm was laid on so thim, that it could
not be discerned at any distance

; nor was
fie less accurate in reporting the particular
effects of that mixture which Apelles made
use of ; it harmonized, and lowered the tone
of the brightest florid colours in an inipei^
ceptible manner, ami the whole appeared as
it it had been seen through isinglass. The
chemists and connoisseurs are fully of opi-
nion that no liquid substance or mixture of
any kind is fit to produce these effects be-
sides the oil-varnishes

; and if there are not
Apelles and the Greeks were certainly ac-
quainted with these varnishes : a fact, which
might be strongly urged in behalf of their
knowledge of colours.

1 ho black outlines of the figures of the
most ancient Greek paintings yet extant
that is, on Etruscan vases, are so sharp, so
thick, and drawn in so easy and masterly a
manner, that one cannot help looking upon
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them as having been drawn in oil-colours.

Had they been in distemper or water-colours

on the red clay ground on which they are

applied, they would have been imbibed and
soaked into it. Our china and enamel paint-

ers, prepare and apply their colours with

spike or other liquid oils; and the Greek
masters seem to have done the same, uni ess

they should appear to have burnt their vases

before they painted them, or to have used a

mixture of dissolved wax or gum for giving

ft body to their colours, which might have
answered the same end as oils. And (his is

jfne more probable, as there is some reason

to believe, that these vases went through
two different fires, that of baking them, and
that of smelting or burning-in their colours.

The Greek and Roman paintings that have
been preserved or discovered at Rome and
Herculaneum do not countenance the sup-

position of oil-colours. On the other hand,
Vitruvius, who has left us so many valuable

notices of the antient arts, acquaints us that

there was a kind of painting, which absolute-

ly required a mixture of oil.

From these observations, the evidence

which the antients have given us in behalf of

themselves, and of their knowledge of oil-

painting, may be summed up in few words.

Their having been acquainted with the

white ch.dk ground which many modern
masters use for oil-painting on boards, proves

no more than that the antients might have
done the same.

The oil-varnishes used by the Egyptians
and Apelles might have brought them to the

discovery of oil-painting ; but as it appears

both from mummies, and from the works of

Pliny, that their colours were not prepared and
mixed with that varnish, and as it is plain

rather that this varnish was externally laid

over the finished pictures, no other conclu-

sion can be drawn, except that they were
within sight of the discovery, and that it: is

a matter of wonder that they should not

have laid hold of it.

The outlines of the old Greek or Etruscan
vases are merely fallacious appearances.

The old Greek and Roman paintings on
walls and stones are either painted in dis-

temper or fresco, or they have not been
sufficiently examined.
The oil used in the coarser wax and wall

paintings, proves at most, that experiments
had been tried with oils

; but we have no
direct proofs of oil-painting having been un-
derstood or used by the Egyptians, Greeks,
or Romans ; and however great their skill

or ingenuity, they might very well have
been within sight and reach of the dis-

covery, and nevertheless have missed it.

Rise and progress of painting among the

moderns.

Itah/. The revival of painting in Italy

was owing to Giovanni Cimabue, born at

Florence in the year 1240 He acquired his

first instructions from some inferior Greek
painters then employed in that city, and
laid the foundation of the art in his own
country.

His immediate followers were Giotto and
his scholars, whose manner, like that of

their master, was dry and hard ; but the ad-

miration bestowed on their works excited a
f general emulation, and they were succeeded
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by Masolini and Masaccio, the latter of
wiiotn began to advance the art by giving
a superior air to his figures. Ghirlandaio
added a greater knowledge of distribution

in the subject:, of his pictures, as well as

greater correctness of design.

Andrea Castagna was the first Florentine
who painted in oil. But Lionarda da Vinci,
and Michael Angelo Buonaroti, were the
glory of the Florentine art. Lionardi, pos-
sessing a line imagination, and full of sensi-

bility, entered into all the details of painting,

and devoted himself to the expression of
the affections of tiie soul. If, in this sublime
branch of the art, he was afterwards surpass-

ed by Raffaele, fie could at least boast not
only of excelling all the painters who went
before him, but of having pursued and in-

vestigated a path which none of them had
attempted to enter. His design is remark-
able for purity, and the most diligent exact-
ness of forms.

Michael Angelo delighted in seeking the !

great and the terrible, rather than the grace-
;

tul and pleasing. Being well acquainted with
\

every part of anatomy, he knew more ac-
j

curately than any other artist in what manner
j

to express (he forms and joinings of the
j

bones, and the office of every muscle, its
|

origin and insertion. “ In his figures,” says

Mengs, “ the articulations of the muscles
are so easy and free, that they appear to be
made for the attitude in which he represents
them.” His style possessed a degree of

grandeur beyond any other painter. He
did not possess, in the opinion of Reynolds,
so many delightful parts of the art as Raf-
faele, but those which he had acquired were
of a more sublime nature.

He informs us in one of his letters (con-
tinues sir Joshua), that he modelled in clay,

or in wax, all the figures which he intended
to paint, a method familiar to the painters
of that time.

Vasari has recorded that he painted but
one picture in oil, and resolved never to

paint another; saying it was an employment
for women and children.

Michael Angelo was born at Castel Caprese
in Tuscany in 1474, and died at the age of

ninety. His principal work is the capella

Sistina in the Vatican, which was painted by
order of pope Julius the Second. It repre-
sents, in various compartments, the origin of
the human race, and its progress to society

;

the empire of religion
;
and the lastjudgment.

The contemporary of Lionardo da Vinci,
was Pietro Perugino, the master of Raffaelle
Sanzio d’Urbino.

Raffaele was born in 1483, and was at an
early age the pupil of Pietro. His first man-
ner was that of his master; but endowed
with a transcendant genius, after carefully

studying, and uniting in himself, all the ex-
cellences of Ills predecessors and contem-
poraries, he formed a style more perfect than
that of any painter who went before, or
lias succeeded him. He was sent for to
Rome bv pope Julius the Second, who em-
ployed aim to paint several apartments of
the Vatican palace.

It was fortunate for Raffaele, says M.engs,
that he was born in what he terms the infancy
of the art, and that lie formed himself by
copying nature, before he had access to the
works of any great master. He began by
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studying, with great exactness, the simple
truth in his figures ; and thus habituated to

imitate nature with precision, it was not
diflicu t for him to carry flic same accuracy
into the superior style which he adopted,
first on the sight of the works of the great

Florentine masters, and afterwards in. imita-

tion of the antients.

Composition and expression are the chief'

excellences of Raffaele. He had too high
an idea of painting to consider it as a mute
art : he made it speak to the heart ;

and this

could only be done in subjects which re-

quired expression. If Raffaele did not attain

an excellence equal to the Greeks, he saw,
at least, and imitated, whatever was most
beautiful and expressive in nature. “ The
Grecians sailed majestically,” says Mengs,
“ between earth and heaven

;
Raffaele walked

with propriety on the earth.”

At Venice, about the same time with Li- *

onardo da Vinci, flourished the Bellinis and
Mantegna. Giovanni Bellini contributed
greatly to the progress of painting. He is

accounted (he founder of the Venetian
school, by introducing the practice of oil-

painting, which he managed very skilfully,

and by teaching his scholars to paint after

nature. He gave a noble air to his heads,
and there is somewhat of harmony in hi*

pictures
;
but his greatest glory is that he

was the master pf Giorgione and Titian®
Vecelli, who carried the Venetian colouring
to perfection.

Giorgione died in- his 32d year, having
excited the emulation of Titian, who sootv
greatly surpassed him.

Titian was instructed to copy nature i*^

the most servile manner in the school of
Bellini, but after seeing the works of Gi-
orgione, he conceived the ideal excellence
of colouring. The beauties of his works are
to be found in the happy disposition of co-
lours, both proper and local, an art which
he carried to the extreme of skill. The art-

ists in the Florentine and Roman schools had
painted chiefly in fresco and distemper, and
linished their large works from previous
sketches ; but as Titian painted in oil, ami
finished directiy from the objects in nature,
this practice, joined to his natural talents,

gave him extraordinary advantages, and the
greatest truth to his pictures.

He is not eminent in historical pictures
alone, but also in landscape. In this pro-
vince his scenes are well chosen, his trees are
bold and varied in their forms, and thep*

foliage admirably executed. He generally
selected for bis landscapes some singular ap-
pearance of nature.

In Lombardi/, about the same period also,

Bianchi, born at Modena, instructed in paint-

ing Antonio Allegri, better known by the
name of Correggio. Correggio began, like

the other painters of his time, to imitate na-
ture alone, but soon enlarged his manner,
and gave ease and grandeur to his designs.

He painted chiefly in’ oil, a kind of painting

susceptible of the greatest delicacy and
sweetness, and he gave a pleasing and cap-
tivating tone to his pictures. His method
was to lay his colours very thick on the
brightest parts of his pictures, in order to
make them capable of receiving afterwards

the highest degree of light. He perceived
that the reflections of light correspond witfc
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the colour of the borly which reflects them,
and 011 these principles founded his system
of colouring.

A delicate taste in colours, a perfect know-
ledge of chiaro-scuro, the art of uniting light

to ligiit and shade to shade, together with

that of detaching all objects from their

ground, and an inimitable harmony of design,

placed Correggio in the class of the greatest

masters whom Italy has known.
From these great masters descended the

schools of Florence, Rome, Venice, and
Lombardy, fn wlrch the most distinguished

painters were Fra Bartolomeo di San Marco,
Andrea del Sarto, Giulio Romano, Vasari,

Polydoro,' Michael Angelo da- Caravaggio,
Tintoretto, Paolo Veronese, the Bassans,

Pordenone, Parmigiano, and lastly, the

Carraccis, 'who combining the merits of the

various schools, became themselves the head
of a school cailed the Bolognese school, from
the place of their birth.

Ludovico Carracci was the master of the
other two, Annibale and Agostino. He had
studied the works of Titian and Paolo Vero-
nese at Venice, those of Andrea del Sarto at

Florence, those of Correggio at Parma, and
those of Giulio Romano at Mantua; but he
chiefly endeavoured to imitate the manner
©ft-orreggio.

Annibale studied equally Correggio and
Titian, but he is principally esteemed for his

knowledge of design. Agostino possessed a

mind greatly cultivated by learning, and lie

devoted part of his time to poetry and music.
These three painters often united their skill

Sn the performance of the same picture, and
their works are often confounded together,

although the style of each is strongly differ-

ent from the other two. Ludovico had less

tire, but more gracefulness and grandeur;
Agostino’s conceptions were more spirited

;

and Annibale is characterized by boldness, by
a more profound design, and a more power-
ful readiness of execution. “ Ludovico,”
»ivs sir Joshua Reynolds, “ appears, in his

best works, to approach the nearest to per-

fection. His unaffected breadth of light and
shadow, the simplicity of colouring, and the

solemn effect of that twilight which is diffused

over his pictures, appear to correspond
with grave and dignified subjects better than

the more artificial brilliancy of sunshine,

which enlightens the pictures of Titian.

The Carraccis established an academy at

Bologna, which their zeal for the arts in-

duced them at first to cal 1’Academia dee
Desiderosi, but it was soon called by the

name of the founders, because none more
honourable could be given to it. In the

schools of this academy were taught the art

of modelling, perspective, and anatomy

;

lessons were given on the beauty of the pro-

port ms of nature, on the best manner of

applying colours, and on the principles of

light and shade. They heid frequent meet-

ings, to which men of general learning were
admitted ; but these meetings ceased on the

departure of Annibale, when he went to

Home to paint the gallery of the cardinal

Farnese.

The most eminent succeeding painters of

the Bolo'gnese school, were Guido, Lanfran-

co, Aibano, and Guercino. Guido is dis-

tinguished by the gracefulness of his style,

and Guercino by boldness of colour and effect.

4n the Roman school, Pietro da Cortona
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succeeded to those great imitators of their

predecessors and nature ;
and finding it dif-

ficult to rival them in that kind of painting,

he applied himself principally to composition,

and the arrangement of numerous groups.

His contemporary and rival was Andrea
Sacchi, followed by Carlo Maratti, who
flourished at Rome about the middle of the

17th century, and aiming at extraordinary

perfection, diligently studied the works of

the greatest painters, and particularly Ruf-

faele and the school of the Carracci. He is

the last eminent painter of the Roman
school. His best disciple was Francesco
Imperi ale, after whom Pompeo Battoni is

the only one with whose works we are ac-

quainted.

At Naples, in the early. part of the 17th

century, Guiseppe Ribera, called Spagno-
letto, painted in the style of Caravaggio,

and surpassed him in invention, design,

and choice of subject. Luca Giordano
was his disciple, who afterwards studied

under Pietro da Cortona at Rome, and re-

turning to Naples, became the founder of

the Neapolitan school. Of this school So-

limeni and Sebastian Conca are the principal

ornaments.

During the fourteenth and fifteenth cen-

turies, painting began to appear anew in Ger-
many, France, Holland, and Flanders.

German}/. The names of Albert Durer,
Kranach, Holbein, and Amberger, stood high

at Nuremberg, Augsburg. Basil, and Wei-
mar, in the beginning of the lfiuh century,

but the capita! of Vienna afforded no en-

couragement to painting till the reign of

Rodolph the Second. The succeeding mo-
narchs, principally from Ferdinand the
Third to Leopold the First, were great pro-

moters of the arts; but the perpetual
wars in which they were involved, pre-

vented the progress of refinement ; and
it was not till the total repulse of the Turks
from the Austrian frontiers, under the last

of these princes, that painting began to flou-

rish at Vienna. The artists of the German
school are numerous, but few of them have
risen to eminence. Of those few, Albert
Durer is the first in the order of time, and
Mengs the latest.

Albert was born in 1471, and excelled in

painting and engraving. His pictures were
finished with great exactness, but his manner
was dry and hard. His principal works
Were. painted at Prague in the palace of the

emperor Maximilian, by whom, as well as

by Charles the Fifth, he was held in great

esteem. " Raffaele is said to have hung the

prints of Albert Durer in his own apart-

ment.
Holbein was nearly contemporary with

Durer. He is known by a multitude of ac-

curate portraits, and was likewise eminent
for richness of invention, which he displayed

in numerous designs for gravers, sculptors,

and jewellers. His Dance of Death, painted
in the town-hall of Basle, is universally ce-

lebrated. He is remarkable for having, like

Turpilius, the Roman, performed all his

works with his left hand.

Kneiler, born at Lubeck, in the duchy of

Holstein, received his first instructions from
Rembrandt. He painted chiefly portraits,

which were highly celebrated in England
during the reigns of Charles the Second,

James the Second, William the Third, Anne,
and George the First.

Antonio Raff'ael Mengs, one of the most
scientific painters ot any country, was edu-
cated in Germany

; but painted chiefly at
Rome, and at Madrid

; to which latter capi-
tal he was invited by Charles the 'Third,
ile practised his art with an extreme dili-

gence, which has deservedly rendered him
eminent. His works possess many beauties
of composition, and mechanical execution.
His writings are too frequently metaphysi-
cal, but contain many excellent disquisitions
on painting, calculated to inspire the artist-
with exalted ideas ot his profession.

^
Holland and Flanders. 'Die Dutch and

Flemish schools are nearly as much distin-
guished bv the number, as by the excellence
of their artists.

Tn the former school, the precedence of
fame in point of date, is given to Lucas van
Ley den, born in 1494. Fie was a laborious
competitor of Albert Durer, and resembles
him in manner and style.

Polemberg, Ostade, Gerard Dow, Mieris
Wouvermans, Cuyp, Berghem, Vandenverf
Van Fluysum, Sciialchen, Brower, Hems-
kirk, are amongst the eminent painters
of the Dutch school

; but they are all
greatly surpassed by the truly astonishing
genius of Rembrandt, many of whose works
seem even to surpass nature in force and
eifect. His etchings also are highly and
deservedly valued, it is not, however, to
be omitted, that the singular merit of' his
original conceptions and compositions is

counterbalanced by the grossness of his
forms.

The honour of founding the Flemish
school is attributed to John of Bruges

; and
die names of his successors are too inanv to
admit of detail. Their works are to^ be
found in every cabinet. The most illustri-
ous masters of this school are Rubens and
Vandyck.

To John of Bruges, better known by the
name of John van Eyk, was for a long tim®
attributed the invention of oil-painting

; out
he had only the honou of transmitting that
m thod to Italy, where a picture painted
bv him, and sent to Alohonso, king of
Naples, first divulged the discovery. Frans
Floris is celebrated as the Raffaele'of Fland-
ers. De Vos, Segre, Diepem blech, Teniers,
Joidaens, stand prominent in the catalogue
of merit in the same school.

Rubens possessed a mod fertile and exr
tensive genius, and produced an immense
number of works. This extraordinary paint-
er distinguished himself equally in histo icul,
portrait, and landscape painting

; in animals,
fruits, and flowers. Fie both invented and
executed with the utmost 'facility. His
drawing, although overcharged, is not with-
out considerable merit. He had great know-
ledge of anatomy

; but he was hurried away
by the ardour of execution, and too often
sacrificed form and correctness to splendour,
and the magic charms of colour. lie ex-
celled in colouring, and chiaro-scuro. He
studied principally in Lombardy, after the
works of Titian, Paolo Veronese, and Tinto-
ret, from whose excellences he formed rules
for his own practice, from which he seldom
deviated.

He was not only an eminent painter, bwfe



an accomplished scholar, and rose to high
employment in the service of his country,
visiting several courts in the character of
an ambassador.
Of the disciples of Rubens, Vandvck best

comprehended all the rules and general max-
ims of his master; and even surpassed him
in the delicacy of his colouring, particularly

in portraits, in which he stands one of the
highest masters of his art.

France. The French school or schools

may be classed in three different aeras, and
characterized by as many different styles

;

two prior, and one modern, since the pe-

riod of the late revolution. The artists of

the former schools chiefly adopted the man-
ners of the various painters whose works they
studied or imitated. But Poussin, Youet,
Le Bran, and Le Sueur, are those masters
who have given distinction to the French
school in the province of history. The first

and the last of these have been compared by
the French to Raffaele, whose example Le
Sueur in particular considered as his model.
Poussin studied the antique statues with so

great devotion, that his pictures frequently

bear a strong resemblance to them. Le
Bran’s battles of Alexander are deservedly
celebrated for their spirit, composition, and
correct drawing. Gaspar Dughet (common-
ly called Gaspar Poussin, from his master's

name, which lie adopted), and Claude Gelee
(called Claude Lorraine, from the place of

his birth), are eminent examples of excel-

lence in landscape. The latter appears to

stand without a rival, or at least stood unri-

valled in his time. Both these painters de-

rived their professional knowledge, as well as

their choice of subjects, from the fascinating

and classic objects of imitation which they
found in Italy, where they studied and flou-

rished.

The arts which had been raised in France
by the masters before-mentioned to very con-

siderable dignity, sunk in the second school
of Boucher and Vaulor to a state of imbeci-
lity and affectation. The reputation of a
colourist was sought by exaggerated tints,

and the hand of a master was conceived to

-consist in ostentatious penciling.

In a more recent period, and particularly

since the revolution, a new style lias been
introduced into the arts. Yien was the first

reformer of this class, and his example has

been vigorously followed by David and his

contemporaries. They have endeavoured to

substitute a simple and rigid taste in the place

of false and glittering manners. The attempt

is laudable : the result will be judged of by
posterity.

The comparative merits of those modern
schools which have been hitherto mentioned,

are thus given by Richardson:

“ The painters of the Roman school were
the best designers, and had a kind of great-

ness, but it was not antique. The Venetian
and Lombard schools had excellent colour-

ists and a certain grace, but entirely modern,
especially those of Venice

;
but their draw-

ing was generally incorrect, and their know-
ledge in history and the antique very little:

and the Bolognese school is a sort of compo-
sition of the others. Even Annibale himself

possessed not any part of painting in the per-

fection that is to be seen in those from whom
bis manner is composed

;
though, to make

FAINTING:

' amends, Le possessed more parts than per-

haps any other master, and in a very high

degree.
“ The w orks of those of the German schools

have a dryness and ungraceful stiffness not
like what is seen amongst the old Florentines,

that has something in it pleasing however;
but this is odious, and as remote from the
antique as Gothicism could carry it.

“ The Flemings have been good colourists,

and imitated nature as they conceived it;

that is, instead of raising nature, they fell be-
low it, though not so much as the Germans,
nor in the same manner. Rubens himself
lived and died a Fleming, though he would
fain have been an Italian ; but his imitators
have caricatured his manner

; that is, they
have been more Rubens in his defects than
he himself was, but without his excellences.
“ The French, excepting some few of them

(N. Poussin, Le Sueur, Sebastien Bourdon,
&c.), as they have not the German stiffness,

nor the Flemish ungracefulness, neither have
they the Italian solidity

; and in their airs of
heads and manners, they are easily distin-

guished from the antique, how much soever
they may have endeavoured to imitate
it.”

Spain. The art of painting began to flou-
rish in Spain during the reigns of Charles the
Fifth and Philip the Second. The style of
painting, however, was not distinguished by
great excellence until the works of Velasquez
appeared. From the masterly imitation of
nature displayed in his pictures, the school
of the nation has been formed.

Zurbaran and Ilerrera are among the best
painters before Velasquez; and Murillo for
the most distinguished after him. The soft-

ness of tints and harmony of colour in the
paintings of Murillo seem to enchant the
eye.

In Russia the arts are at present cultivated
with great energy, and with unremitting at-

tention on the part of the government.
In America also, great establishments are

forming at New York and Philadelphia, with
the same view to the promotion of the arts.

It now only remains to speak of the art of
painting in England, where it is at present
making great advances towards excellence.

Painting has been cultivated in England at

several periods with various success. We
shall here give the account of it from Mr.
West’s letter in the third number of Acade-
mic Annals, published by the Royal Academy
of London.
“ Many sovereigns of this country have

noticed and patronized the fine arts. Ed-
ward the Third caused several chapels to be
embellished with painted glass and enamelled
monuments, as well as with paintings on the
walls, representing scriptural subjects, and
others from the church legends, together
with portraits of then existing characters of
both sexes. The chapel of St. Stephen,
Westminster, was the most conspicuous.
“ Henry the Seventh gave patronage to

many ingenious men, both in painting, sculp-
ture, and architecture.
“ Henry the Eighth followed the example

of his father, in giving patronage to eminent
men. He invited those of the greatest cele-

brity in painting in Italy, Germany, and
Flanders, to visit his capital. Raffaele and
Titian he wished to see at his court; and he
endeavoured to draw them thither by the
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most splendid offers : but not succeeding iit

his desire, he procured several of their works;
in particular the picture of St. George, by
Raffaele, at present in the possession of the
king of Spain, and the two pictures by Ti-
tian, now in the gallery of the marquis of
Stafford; the subjects of which are, Diana
and Acteon, and Diana and Calisto. lih
was more fortunate in his invitation to Hol-
bein, at that time famous as a portrait painter,

who resided in Henry’s palace, and whose
works were soon spread through the king-
dom.

“ Charles the First, more attached to the
line arts than any of his predecessors, formed
a splendid collection of the works of the great
Italian and Flemish masters. He invited to

his court Rubens and Vandyck, and ether
painters of considerable eminence, from Flan-
ders and Holland ; and he gloried in count-
ing among his natural subjects Inigo Jones,
iiis architect, and Dobson, who rose to emi-
nence in painting. These were the two first

English artists who enjoyed the patronage of
royal favour.

“ Charles the Second was proud to follow
the liberal example of his father, in bestow-
ing rewards on ingenious artists. He patron-
ized most of those who visited his court from
Italy, Flanders, Germany, and Holland; of
which the decorative paintings on the walls in

V indsor-castle, and the palace of Ham pton-
court, by Verrio, and others, are evident
proofs

; beside many pictures from poetical

subjects, by Gennari, as well as portraits by
several painters of considerable eminence.
The favours which this monarch showered on
the arts, were, however, confined to foreign
artists.

“ Queen Anne was the first of our sove-
reigns who called into activity the British
pencil, as the paintings in the cathedral of
St. Paul’s, and the hospital at Greenwich, by
sir James Thornhill, and others under his di-

rection, sufficiently evince. In architecture,
sir Christopher Wren was equally distinguish-
ed by her favour.

“ But to form the great epocha of patron-
age conferred by a British king on Briti. h
subjects, in painting, sculpture, and archi-
tecture, was reserved for the reign of his pre-
sent majesty, George the Third.
“ In the year 1768, his majesty gave his

royal sanction to a plan formed for the esta-
blishment of an academy of painting, sculp-
ture, and architecture, of which he was gra-
ciously pleased to become the protector and
patron.
“ In the three branches of art which con-

stitute that academy, he found many artists

already formed: among others of consider-
able celebrity in painting, Reynolds, Wilson,
Hayman, Gainsborough, Hoare, Danu, Mor-
timer, Barret, Sandby,

.
Wright, Cotes, and

West; in sculpture. Bacon, Nollekens, and
Wilton

; in architecture, Chambers, G.
Dance, Stuart, T. Sandby, Gwyn, and the
two Adams.
“ At the same time, Strange, Woollett,

Hall, Green, and Mac Ardell, shone with
marked eminence among the engravers. The
merits of our engravers, blended with the la-

bours of the painter, opened a new avenue
fame. The harmonious softness of Strange v
the united skill of Wilson and Woollett in

landscape, as seen in the prints of Niobe,
Phaeton, Ceyx, Celadon and Amelia, &c.

;
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the portraits in mezzotinto from sir Joshua
Reynolds, by M'Ardell, Fisher, &c.

;
the

successful combination of West with Earlom,
Green, Woollett, Hall, &c. in historical

works, as seen in the prints of Agrippina, Re-
'gulus, Hannibal, Wolfe, La Hogue,theBoyne,
Penn, Cromwell, and the Restoration, &c.
spread the celebrity of English works of art

through the medium of engraving; and the

fcireumstance of these prints rising to a higher

price in every market throughout the couti-

inent than had ever been known in the an-

mals of the arts, inspired those commercial
wiews which afterwards produced the galleries

of Shakspeare, under Boydell; the poets,

-under Macklin; historical, under Bowyer,
/&c. &c.

;
giving to this country a new source

of commerce, highly beneficial to its interests,

and unexampled in any other.”

English school. To the list of painters

mentioned by West, are to be added several

who unfortunately experienced no royal pa-

tronage. Among these is Hogarth, ’whose
unrivalled excellence in works of humour is

principally known to us by the numerous en-
gravings from his pictures.

Of the modem English school, sir Joshua
Reynolds was the founder, and his works still

remain its greatest glory. They not only
give him the most distinguished rank among
the artists of the present age, but the effects

produced by them on the rising artists, as

well as by the elevated principles inculcated

in his discourses delivered at the Royal Aca-
demy, will secure his reputation as long as

England shall pay respect to superior talents.

The English taste appears to be formed on
the great masters of the Italian and Flemish
schools. Reynolds professed an admiration

and preference of Michael Angelo, but his

own works are in no point similar to that

great master of design.

The names of Gainsborough and Wilson
stand the highest in landscape painting.

The painters of this school have been dis-

tinguished as less rigid with regard to the

forms and correctness of their drawing, thau

ambitious of striking and poignant effect.

“ Beauty,” says the French Encyclopaxlia,
4t ought to be the characteristic of the Eng-
lish school, because the artists have it so fre-

quently displayed before their eyes. If this

beauty is not precisely similar to the antique,

it is not inferior to it.

“ The English school should also he distin-

guished for the truth of expression, because

the liberty enjoyed in that country gives to

every passion its natural and unbiassed ope-
ration.”

The best accounts of painting and painters

are to be found in the works of Lionardo da
Vinci, Alberti, Lomazzo, and Bellori

;
and

in the Lives of the Painters, by Vasari and
Du Piles; Felibien’s Entretiens sur les Vies
des Peintres, and bis other writings

; the

Discourses delivered by Reynolds in the

Royal Academy of London ; the various

Treatises by Mengs ; Richardson on Paint-

ing ; and De Arte Graphica, by Du Fresnov.

The later publications of Barry, Shee in

bis Rhymes on Art, and Howe in his Inquiry

into the present State of the Arts in Englantf,

convey the most accurate information con-

cerning the progress of painting in this coun-
try.

FAKFONG, or white copper, a metal

composed of copper, nickel, and zinc. The
zinc amounts to nearly one-half of the whole,
and the proport ions of copper and nickel are
as 5 to 13. This compound metal is much
used among the Chinese.

PALESTRA, in Grecian antiquity, a pub-
lic building, where the youth exercised them-
selves in wrestling, running, playing at quoits,

&c.

PALAMEDEA, a genus of birds belong-
ing to the order of gralke. The character of

this genus is, the bill bends down at the point
with a horn, or with a tuft of feathers erect
near the base of it; the nostrils are oval; the

toes are divided almost to their origin, with a

,
small membrane between the bottoms of

each.

There are two species
;
the first ofwhich is

the palamedea cornuta, or horned screamer.
It is about the size of a turkey; in length

about three feet four inches. The bill is two
inches and a quarter long, and black

; the

upper mandible is a little gibbous at the base

;

the under shuts beneath it, as in the gallina-

ceous tribe: the nostrils are oval and pervi-

ous, and placed near the middle of the bill.

From the crow, of the head springs a slender

horn of more than three inches in length, and
pointed at the end: the irides are the colour

of gold: the plumage on the head, neck, and
upper part of the body, is black, margined
with grey on the first, and downy : at the bend
of the wing are two sharp horny spurs. The
female, we are told, is very like the male.

It is remarked, that they are always met
with in pairs; and if oiie dies, the other

mourns to death for the loss. They frequent

places near the water
;
make a large nest of

mud, in the shape of an oven, upon the

ground; and lay two eggs, the size of those

of a goose. The young are brought up in

the nest (ill able to shift for themselves. They
have but one nest in the year, which is in

January or February, except the first eggs

are taken away, when they make a second in

April or May. The young birds are fre-

quently eaten by the natives, though the co-

lour of the flesh is very dark; that of the old

ones is tough and ill tasted. By some authors

this species is said to feed on crabs and birds,

such as pigeons, poultry, and even to attack

sheep and goats; but thrt is denied by others,

who say that its principal food is reptiles.

The cornuta is a rare species. It is found in

certain districts in Cayenne, Guiana, Suri-

nam, and other parts of South America,,

chiefly in the marshes and wet savannas, and
for the most part near the sea.

The second species of palamedea is the

cri.'tata, or crested screamer. This bird is

about the size of a heron : the bill is short,

bent like that of a bird of prey, and of a Yel-

lowish brown: the irides are gold-coloured:
on the forehead, just above the bill, is a tuft

of black feathers variegated with ash-colour:

the head, neck, and body, are grey, mixed
with rufous and brown, most inclining to the
last on the wings and tail; the wings are not
furnished with spurs; the legs pretty long, of

a dull yellow; claws brown; the hind toe

placed high up, so as not to touch the ground
in walking. This bird inhabits Brazil.

PALATE. See Anatomy.
PALATINE COUNTIES, are those of

Chester, Durham, and Lancaster. See
Counties Palatine.

PALAVIA, a genus of the monadelphla
polyandria class and order. The calyx is

half five-cleft; style many-cleft; capsule
many-seeded

; cells in a ball on the central
receptacle. There are two species, of nu
note.

PALE, in heraldry, one of the honourable
ordinaries of an escutcheon, being the repre-
sentation of a pale or stake placed upright,
and comprehending the whole height of^the-
coat from the top of the chief to the point.
See Heraldry.
PALISADE, or Palisado, in fortifica-

tion, an inclosure of stakes or piles driven into
the ground, each six or seven inches square,
and eight feet long, three whereof are hid
under ground,. Palisadoes are general ly used
to fortify the avenues of open torts, gorges,
half-moons, the bottoms of ditches, the para-
pets of covert-ways, and in general all posts
liable to surprize, and to which the access is-

easy. Palisadoes are usually planted perpen-
dicularly, though some make an angle inclin-
ing towards the ground next the enemy, that
the ropes cast over to tear them up may
slip.

Palisades, Turning,, are an invention of
M. Coehorn, in order to preserve the pali-
sades of the parapet of the covert-way front
the besieger’s shot. He orders them so, that
as many of them as stand in the length of a.

rod, or in about ten teet, turn up. and down
like traps, so as not to be in sight of the ene-
my till they just bring on their attack, and
yet are always ready to do the proper ser-
vice of palisades.

PALISSE, in heraldry, a bearing like a
range of palisades before a fortification, re-
presented on a fesse, rising up a considerable
height, and pointed at top, with the field ap-
pearing between them.

PALLADIUM. In the month of April,
1803, it was announced by a public notice,
that a new noble metal called palladium was
sold at Mr. Forster’s, Gerard-street, Soho,
London. Some of its properties are men-
tioned in the paper, but the name of the dis-

coverer is concealed. Mr. Chenevix, sus-
pecting imposition from the unusual manner
in which the discovery was announced, made
some experiments on it to discover its compo-
sition, and soon found that its properties-'
could not be referred to any known metal.
This induced kirn to purchase all that remain-
ed in the hands of the vender. It was sold at
the rate of 25 grains per guinea.

It had been worked by art, and was offered
for sale in thin laminae. W hen polished, it

had exactly the appearance of platinum.
The laminae were very flexible. The specific
gravity varied from 10.972 to 11.482.

I he effects ot galvanic electricity on it

were the same as on gold and silver.
* When,

exposed to the blowpipe, the side furthest
removed from the flame became blue. A
very violent heat is necessary to melt it. The,
button, by fusion, lost a little of its weight,
but its specific gravity was increased from.
10.972 to 11.871. It was harder than iron,

and appeared chrystallized. The fracture
was fibrous.

When strongly heated, Lf it is touched
with sulphur it melts, and continues melting
till the compound ceases to be red-hot. The
sulphuret is brittle, and whiter than palladi-

um. It was not altered by charcoal. ]t
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united with the different metals, and formed
alloys; the properties of which have been
described by Mr. Chenevix.

When exposed to the action of melted

potass, it loses its brilliancy, and a little of its

weight. Soda acts with less violence. When
ammonia is kept over it for some days, it ac-

quires a blue colour.

Sulphuric acid, when boiled upon palladi-

um, acquires a line red colour, and dissolves

a portion of it; but its action is not very pow-
Ciful. Nitric acid acts with much greater

energy, and oxydizes and dissolves it, for , ing

a very beautiful red solution. Muriatic acid,

when long boiled upon it, becomes of a beau-

tiful red colour. Nitro-muriatic acid attacks

it with great violence, and forms a fine red

solution.

The alkalies and earths throw down a fine

orange powder from these solutions ; and

when ammonia is used, the supernatant li-

quid is sometimes of a fine greenish blue.

Sulphat, nitrat, and muriat of potass and of

ammonia, throw down orange precipitates, as

they do from the solutions of platinum. Mu-
riat of tin throws down a dark orange or

brown precipitate from neutralized salts of

palladium. Sulphat of iron throws down
palladium in the metallic state. Prussiat of

potass occasions an olive-coloured precipi-

tate, and water containing sulphureted hy-

drogen gas a dark brown one. Fluoric,

arsenic, phosphoric, oxalic, tartaric, citric

acids, and their salts, precipitate some of the

solutions of palladium, and form various com-
pounds with it.

Such are the properties of palladium ascer-

tained by Mr. Chenevix. They indicate a

substance different from every other known
metallic body. Still he considered the sub-

stance as a compound, and tried various ways

of forming one similar. i\t last he suspected

mercury and platinum as likely lobe its con-

stituents ;
and alter various trials, hit upon

the following mode of forming it, which suc-

ceeded :

One hundred parts of platinum, previously

purified by solution in nitro-muriatic acid,

and precipitation by sal ammoniac, were dis-

solved in nitro-muriatic acid. To the solu-

tion 200 grains of red oxide of mercury were

added. These not saturating the excess of

acid, he continued to add more till the acid

was saturated. A solution of sulphat of iron

was put into a long-necked matrass; the

mixed solution of platinum and mercury was

poured into it, and the matrass heated on a

sand bath. A copious precipitate soon fell,

and the inside of tiie matrass was coated with

a thin metallic crust. This crust, collected

and washed, was put into a charcoal crucible,

and exposed to a violent heat ; a button of

metal was obtained, which possessed the pro-

perties of palladium. From the proportions

employed, Mr. Chenevix concluded, that

palladium is composed of two parts of pla-

tinum, and one of mercury.

The extraordinary consequences that fol-

low from this experiment will occur at once

to the reader, Here is a compound of two

metals, which cannot be decomposed by art

And if we know one such compound, why
may not many of the other supposed metals

be such compounds ?

We have here a compound containing mer-

cury, one of the most volatile substances in

nature, in such a state as to resist the most
violent heat without quitting its combination:
so that one of the most apparently whimsical
of all the alchymistical opinions is here veri-

fied.

But the specific gravity of palladium is one
of the most extraordinary circumstances. It

is considerably less than that of the lightest of

its component parts. The specific gravity of
platinum cannot be stated at less than 22.

'Flic specific gravity of mercury may be
stated at 13.5

;
but the actual specific gravity

was only \ 1.2. So that an expansion amount-
ing to more than a third of the whole has
taken place.

The experiments of Mr. Chenevix were
repeated by some of the eminent chemists in

London ; among others, by Dr. Wollaston
and ' Mr. Tennant : but these gentlemen
could not succeed in obtaining palladium.
Hence doubts are still entertained by some
concerning the composition of this substance.

But the well-known precision of Mr. Chene-
vix, and the uncertainty which he has himself

pointed out of succeeding in a few trials,

ought to induce us to give him full credit.

Dr. Thompson tried the experiment with all

the precautions he could think of to ensure
success. The metallic crust announced by
Mr. Chenevix was formed

;
and upon heat-

ing it violently in a charcoal crucible, a but-

ton was obtained of a white colour, ami very
like platinum. It was very porous, and there-

fore though malleable, it soon broke under
the hammer. Its specific gravity was only
1 1. 126. But this was partly owing to its

porousness. It was acted upon by the three

mineral acids; but the action of neither of

them was violent, and the solution, instead

of red, was a dirty reddish-brown. He could
detect no iron by the usual tests ; but the so-

lutions gave unequivocal marks of the pre-

sence ot platinum. In short, the button was
not platinum, but at the same time it was not

palladium.

PA LASS [A, a genus of the syngenesia po-
lygamia frustranea class and order. 'The re-

ceptacle is chaffy; down none; seeds verti-

cal; margin ciliated; calyx imbricate.
r

l here

is one species, a shrubby plant of Lima.

PALLET, in heraldry, is nothing but a

small pale.

Pallet. See Watch.
PALM, a measure of length, about three

inches.

PALPITATION. See Medicine.

PALSY. See Medicine.

PALY, or Pale, in heraldry, is when the

shield is divided into four or more equal

parts, by perpendicular lines falling from the

top to the bottom.

PANARY FERMENTATION. See
Fermentation.
PANAX, Ginseng, a genus of the di-

cecia order, in the polygamia class of plants.

In the umbel the corolla is tive-petalled

;

stamina rive; hermaphrodite calyx five-

toothed; superior styles two; berry two-

seeded; male calyx entire. 'There are nine

species of this plant: 1. Quinquefoliav 2.

Trifolia. 3. Fruticosa. 4. Arborea. 5.

Spinosa. 6. Aculeata. 7. Chrysophylla.

8. Simplex. 9. Attenuata.

Ginseng was formerly supposed to grow
only in Chinese Tartary, affecting mountain-

, ous situations, shaded by close woods : but it

has now been long known that this plant is

also a native of North America, whence M.
Sarrasin transmitted specimens of it to Paris

in the year 1704; and the ginseng since dis-

covered in Canada, Pennsylvania, and \ ir-

giii’.a, by Lafiteau, Kalm, Bartram, and others,

lias been found to correspond exactly with
the 'l artarian species ; and its roots are now
regularly purchased by the Chinese.

l he dried root of ginseng, as imported
here, is scarcely the thickness of the little

finger, about three or four inches long, fre-

quently forked, transversely wrinkled, of a
horny texture, and hot' internally and ex-

ternally of a yelknvish-wi .te colour. On the

top are commonly one or more little knots,

which are the remains of tiie stalks of the

preceding years, and from the number of
which the age of the root is judged of. “To
the taste it discovers a mucilaginous sweet-

ness, approaching to that of liquorice, ac-

companied with some degree of bitterness,

and a slight aromatic warmth, with little or
no smell. It is far sweeter, and of a more
grateful smell, than the roots of fennel, to
which it has by some been supposed similar ;

and differs likewise remarkablyfrom those roots

in the nature and pharmaceutic properties of its

active principles, the sweet matter of the gin-

seng being preserved entire in the watery as

well as the spirituous extract, whereas that of
fennel-roots is destroyed or dissipated in the
inspissation of the watery tincture.. The
slight aromatic impregnation of the ginseng
is likewise in good measure retained in lhe
watery extract, and perfectly in the spiritiL-

ous.”

'J’iie Chinese ascribe extraordinary virtues

to the root of ginseng; and have long con-
sidered it as a sovereign remedy in almost ail

diseases to which they are liable -

, having no
confidence in any medicine unless in combi-
nation with it. It is observed by Jartoux,
that the most eminent physicians in Chinas
have written volumes on the medicinal pow-
ers of this plant. We know, however, of no>

proofs of the efficacy of ginseng in Europe z
and from its sensible qualities, we judge it to-

possess very little power as a medicine.
PANCRATIUM, a genus t-lie liexan--

tiria monogynia class of plants, the flower of
vvlreh consists of six l'anceolated petals

; its

nectarium is twelve-cleft; stamina placed on
the nectary. There are ten species, beauti-
ful dowering plants, with large bulbs-.

PANCREAS. See Anatomy.
PAN DAN LS, a genus of the dicrcia m<*-

nandria class and order. There -

is no caivx
or corolla; male anther sessile ; female stig-

mas two p fruit compound. There is oue
species-.

PANDECTS, in the civil law,, collections-
-

made by Justinian’s order, of five hundred
and thirty-four decisions of the antient law-

yers, on so many questions occurring in the*

civil law; to which that emperor gave the-

force and authority of law, by an epistle pre-

fixed to them. The pandects consist of fifty-

books, and make the first part of tiie body 06
the civil law. See Civil Law.
PANEL, inlaw. See Jury.
PANICUM, a genus of the digynia order,

in the tviandria class- of plants. Tiie calyx is;

trivalved, the third valvule being very small..

The species are in number seventy-nine,

grasses of different countries.

PANN.EL, in law. See Panel. la the
§
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PannL'^
' signifies the prisoner at

l)JI
> °i pt*i son. wlio takes his trial beforeK

p
r

_

:):,I L °‘ justiciary, for some crime.
* vNxel, in joinery, is a tympanum, or

r^
1

f

! ’Jlecy thm wood, sometimes carved,
m'l. ci gi oovcd m a larger piece, between

t\io uprigni piece* and two cross pieces.

,

a xx et., in masonry, is one of the faces of
a hewn stone.

lANOdP.l, a genus of insects of the or-
er neuroptera: the generic character is,

snout horny, cylindric, with two feelers;
s.e.nmata t.iree: antenna: longer than thorax-
tail ot the male chelated or clawed. Themoh familiar species of this genus is the pa-
nel pa communis of Tinmens, an insect very
frequently seen in meadows during the early
part of summer. It is a longish-bodied flv,
or moderate size, with four transparent wings
elegantly variegated with deep-brown spots:
iie tail of the mail insect, which is generally
carried in an upright position, is furnished
y, itn a forceps, somewhat in the manner of a
lobster s claw.

1 he panorpa coa is a native of Greece and
the islands of the Archipelago, and is an in-
sect of a very peculiar appearance. It is

considerably larger than the preceding, and is

distinguished by having the lower wings so
extremely narrow or slender as to resemble a
pair of linear processes with an oval dilata-
tion at the tip, while the upper wings arc
very large, oval, transparent, and beautiful I \
\ai legated with yellowish -brown bars anc
spots. See Piate Nat. Hist. fig. 340.
E-AN I HER. See Felis.
PAPAY ER, the poppy, a genus of the

monogynia order, in the polya ndria class o:
plants, and in the natural method ranking un
Jci the 27th order, rhaeaxke. The corolla is

tetrapetalous
; the calyx diphyllous; the cap-

sule bilocular, opening at the pores below a
jieisisling stigma. 1 here are nine species

:

]. 1 he somniferum, or somniferous common
garden-poppv. There are of this a, great
many varieties, some of them extremel}
beautiful. 1 lie white officinal poppy is one
of the varieties of this sort. It grows often tc
the height of five or six feet, having large
flowers, both single and double, succeeded
by capsules or beads as large as oranges, each
containing about 8000 seeds.

V\ e are told, that in the province of Baliar
in the East Indies, the poppy-seeds are sown
iy the months of October and November, at
aoout eight inches distance, and well watered
till the plants are about half a foot high

;

Nhen a compost of dung, nitrous earth, and
ashes, is spread over the areas

; and a little
before the flowers appear, they are again wa-
tered profusely till the capsules are hall
grown, at which time tho opium is collected,
far when fully ripe they yield but little juice :

two longitudinal incisions from below up-
wards, without penetrating the cavity, are
made at sun-set for three or four successive
evenings; in the morning the juice is scraped
.off with an iron scoop, and worked in an
iron pot in the sun’s heat, till it is of a con-
sistence to be formed into thick cakes of
about four pounds weight

; these are covered
over with the leaves of poppy, tobacco, or
«ome other vegetable, to prevent their stick-
ing together, and in this situation they are
dried. See Narcotic Principle.

2. The rharas, or wild globular-headed
poppy, rises with an upright, hairy, multiflo-
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rous stalk, terminated by many red and
other-coloured flowers in the varieties, suc-
ceeded by globular smooth capsules. Thi
plant is common in corn-fields, and flowers in
June and July. The capsules of this species,
like those of the somniferum, contain a milky
juice of a narcotic quality, but the quantity is

very inconsiderable, and' has not been applied
to any medical purpose; but an extract pre-
pared from them lias been successfully em-
ployed as a sedative. The flowers have some-
what of the smell of opium, and a mucilagi-
nous taste, accompanied with a slight degreeof
bitterness. A syrup of these flowers is direct-
ed in the London Pharmacopoeia, which has
been thought useful as .an anodyne and pecto-
ral, and is therefore prescribed in coughs and
catarrhal affections ; but it seems valued ra-
ther for the beauty of its colour than for its

virtues as a medicine.
3. The cambricum, or Welsh poppy, has

a perennial root, pinnated cut leaves, smooth,
upright, multiflorous stalks, a foot and a half
high, terminated by many large yellow flow-
ers, succeeded by smooth capsules.

4. 1 he orientalis, or oriental poppy, has a
large, thick, perennial root; long, pinnated,
sawed leaves

; upright, rough, uniflorous
stalks, terminated by one deep-red flower,
succeeded by oval smooth capsules. The
flowers appear in May.
PAPER, sheets of a thin matter, made of

some vegetable .substance.
Paper-Making. Under this word we

cannot do better than by giving a concise
view of the art of making paper.
The first instrument is called the duster,

made in the form of a cylinder, four feet in
diameter, and five feet in length. It is alto-
gethei covered with a wire net, and put in
motion by its connection with some part of
the machinery. A convenient quantity of
rags before the selection are inclosed in the
dustei, and t lie rapidity of its motion sepa-
rates the dust from them, and forces it through
the wire. It is of considerable advantage to
use the duster before selection, as it makes
that operation less pernicious to the select-
ors.

The selection is then to be made
; and it is

found more convenient to have the tables for
cutting off the knots and stitching, and for
forming them into a proper shape, in the
same place with the cutting-table. The sur-
face both of these and of the cutting-table is

composed of a wire net, which in every part
ot the operation allows the remaining dust
and refuse of every kind to escape.

I he rags, without any kind of putrefac-
tion, are again carried from the cutting-table
back to the duster, and from thence to an en-
gine, where, in general, they are in the space
ot six hours reduced to the stuff proper for
making paper.

r

I he hard and soft of the
same quality are placed in different lots ; but
they can be reduced to stuff at the same
time, provided the sott is put somewhat
later into the engine.
The engine is that part of the mill which

performs the whole action of reducing the
lags to paste, or, as it may be termed, of
trituration. The number of the engines de-
pends on the extent of the paper-work, on
the force of water, or on the construction of
the machinery.

.

When the stuff is brought to perfection, it

is conveyed into a general repository, which

supplies the vat from which the sheets of pa-
per are formed. This vat is made of wood

;
and generally about five feet in diameter, and
two and a half- in depth. It is kept in
temperature by means of a grate introduced
by a hole, and surrounded on the inside of the
vat with a case of copper. For fuel to this
grate, they use charcoal or wood

; and fre-
quently, to prevent smoke, the wall of the
building comes in contact with one part of
the vat, and the fire has no communication
with the place where they make the paper.

Every vat is furnished on the upper part
with planks inclosed inwards, and even railed
n with wood, to prevent any of the stuff from
running over in the operation. Across the
vat is a plank which they call the trepan
pierced with holes at one of the extremities’
and resting on the planks which surround the
vat.

wire ciotn.
,

-> riUU a moveable frame, u ts wita
tnese that they fetch up the stuff’ from the
vat, in order to form the sheets of paper
1 he sides of the form are made of oak, which
is previously steeped in water, and otherwise
prepared to prevent warping. The wire
clo h is made larger than the sheet of paper
and the excess of it on all sides is covered
with a moveable frame. This frame is neces-
sary to retain the stuff of which the paper -is
made on the cloth; and it must be exactly
adapted to the form, otherwise the edges of
the paper will be ragged and badly finished.
I he wue cloth of the form is varied in pro-
portion to tiie fineness of the paper and the
nature of the stuff.

The felts are pieces of woollen cloth spread
over every sheet of paper, and upon which
the sheets are laid to detach them from the
orm, to prevent them from adhering t 0ge-
her, to imbibe part of the water with which
the stuff is charged, and to transmit the
whole ot it when placed under the action of
the press. I lie two sides of the fell are dif-
ferently raised: that of which the hair is
longest is applied to the sheets which are laiddown; and any alteration of tin’s disposition
would produce a change in the texture of the
paper The stuff of which the felts are made
should be sufficiently strong, in order that itmay be stretched exactly on the sheets with-
out ionnmg into folds; and, at the same time,
sufficiently pliant to yield in every direction
w rthout injury to the wet paper. As the felts
have to resist the reiterated efforts of the
press, it appears necessary that the warp be
very strong, of combed wool, and well twist-
ed. On the other hand, as they have to im-bue a certain quantity of water, and to return
it, it is necessary that the woof be of carded
wool, and drawn out into a slack thread.
hese are the utensils, together with the

press, which are used in the apartment where
the sheets of paper are formed.

I he vat being furnished with a sufficient
quantity of stuff and of water, two instru-
ments are employed to mix them

; the one of
which is a simple pole, and the other a pole
armed with a piece of board, rounded and
full ot holes. This operation is repeated as
often as the stuff falls to the bottom. In the
principal writing-mills in England, they use
tor this purpose what is called a hog; which is
machine within the vat, that, by means of a

small wheel oil the outside, is made to turn
2
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•ontlantly round, and keep the stuff in per-

petual motion. When the stuff and water

are properly mixed, it is easy to perceive

whether the previous operations have been

complete. W hen the stuff floats close, and

in regular (lakes, it is a proof that it has been

well triturated; and the parts of the rags

which have escaped the rollers also appear.

After this operation the workman takes ,

one of the forms, furnished with its frame, by

the middle of the short sides ; and fixing the

frame round the wire cloth with his thumbs,

he plunges it obliquely four or five inches

into the vat, beginning by the long side,

which is nearest to him. After the immer-

sion he raises it to a level: by these move-

ments he fetches up on the form a sufficient

quantity of stuff; and as soon as the form is

raised, 'the water escapes through the wire

cloth, and the superfluity of the stuff over the

sides of the frame. The fibrous parts of the

stuff arrange themselves regularly on the

wire-cloth of the form, not only in proportion

as the water escapes, but also as the workman

favours this effect by -gently shaking tile

form. Afterwards, having placed the form

on a piece of board, the workman takes oit

the frame or deckle, and glides this form to-

wards the coucher ; who, having previously

laid ins felt, places it with his left hand m an

inclined situation, on a plank fixed on the

edge of the vat, and full of holes. During

this operation the workman applies his frame,

and begins a second sheet. The coucher

seizes this instant, takes with his left hand the

forfn, now sufficiently dry, and, having laid

the sheet of paper upon the felt, returns the

form by gliding it along the trepan of the

Tat.

They proceed in this manner, laying al-

ternately a sheet and a felt, till they have

made six quires of paper, which is called a

post : and this they do with such swiftness,

that, in many sorts of paper, two men make

upwards ot t.ventv posts in a day. W hen the

last sheet of the post is covered with the Iasi

felt, the workmen about the vat unite toge-

ther, and submit the whole heap to the action

of the press. 1 hey begin at first to press it

with a middling lever, and afterwards with a

lever about fifteen feet in length. After this

operation, another person separates the she. ts

of paper from the lefts, laying them in a

heap ; and several of these heaps collected,

together are again put under the press.

The stuff which forms a sheet of paper i

received, as we have already said, on a form

made of wire cloth, which is more or less fine

in proportion tothestulf, and surrounded u iti.

a wooden frame, and supported in the middle

by many cross bars of wood. In consequence

of this construction, it is easy to perceive, that

the sheet of paper will take and preserve the

impressions of all the pieces which compose

the form, and of the empty spaces between

them.

The traces of the wire cloth are evident!;

perceived on the side ot the sheet which v.

~

attached to the form, and on the opposite side

they form an assemblage of parallel and

rounded risings. As in the paper which is

most highly finished, the regularity ot these

impressions is still visible, it is evident that all

the operations to which it is submitted have

chiefly in view to soften these impressions

without destroying them, It is of conse-

quence, therefore, to attend to the combina-
tion of labour which operates on these im-

pressions The coucher, in turning the form
on the felt, flattens a little the rounded emi-
nences which are in relievo on one of the

surfaces, and occasions at the same time the

hollow places made by the wire cloth to be
partly tilled up. Meanwhile, the effort which
is made in detaching the form, produces an

infinite number ot small hairs on every pro-

tuberant part of the sheet.

Under the action of the press, first with the

felts and then without them, the perfecting of

the grain of paper still goes on. The vestiges

of the protuberances made by the wires' are

altogether flattened, and of consequence the

hollows opposite to them disappear also; blit

the traces formed by the interstices of the

wire, in consequence of their thickness, ap-

pear on both sales, and are rounded by the

press.

The risings traced on each side of the pa-

per, and which can be discovered by the eye
on that which is most highly finished, form

what is called the grain of paper. The dif-

ferent operations ought to soften, but not

destroy it; which is effectually done by em-
ploying the hammer. This grain appears in

the Dutch paper; which is a sufficient proof

that though they have brought this part ol the

art to the greatest perfection, they have not

employed hammers, but more simple and in-

genious means. The grain of paper is often

disfigured by the felts when they are too

much used, or when the wool does not cover

the thread. In this case, when the paper is

submitted to the press, it takes the additional

traces of the warp and the wool, and com-
poses a surface extremely irregular.

The paper the grain of which is highly

softened, is much litter for the purposes of

writing than that which is smoothed by the

hammer: on the other hand, a coarse and
unequal grain very much opposes the move-
ments of the pen

;
as that which is beat ren-

ders them very uncertain. The art of mak-
ing paper, therefore, should consist in pre-

serving, and at the same time in highly soft-

ening, the grain : the Dutch have carried this

to the highest perfection.

The exchange succeeds the operation last

'described. It is conducted in a hall contigu-

ous to the vat, supplied. with several presses,

. and with a long table. The workman ar-

ranges on this table the paper, newly fabri-

cated, into heaps; each heap containing eight

or ten of those last under the press, kept se-

parate by a woollen felt. The press is large

enough to receive two of them at once,

placed the one at the other’s side. When
lie compression is judged sufficient, the

heaps of paper are carried back to the table,

and the whole turned sheet by sheet, in such

a manner that the surface of every sheet is

exposed to a new one
;
and in this situation

they are again brought under the press. It

is in conducting these two operations some-
times to four or five times, or as often as the

nature of the paper requires, that the perfec-

tion oi the Dutch plan consists. If the stuff

is fine, or the paper slender, the exchange is

less frequently repeated. In this operation it

is necessary to alter the situation of the heaps,

with regard to one another, every time they

are put under the press; and also, as the

heaps are highest toward the middle, to place

small pieces of felt at the extremities, in order
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to bring every part of them under an equal

pressure. A single man with four or live

presses may exchange all the paper produced

by two vats, provided the previous pressing

at the vats is well performed. The .work of

the exchange generally lasts about two days

on a given quantity oi paper.

When the paper has undergone these ope-

rations, it is not only softened in the surface,,

but better felted, and rendered more pliant in

the interior parts ot the stuff. In short, a

great part of the water w hich it had imbibed

in the operation of the vat is dissipated. By
the felting of paper is understood the approxi-

mation ot the fibres ot the stuff, and their ad-

hering more closely together. '1 he paper is

felted in proportion as tiie w'ater escapes,

and this effect is produced by the manage-

ment and reiterated action - of the press.

Was it not for the gradual operation of the

press, the paper would be porous, and com-
posed of filaments adhering closely together.

The superiority of the Dutch over the french

paper, depends almost entirely on this ope-

ration.

If the sheets of paper are found to adhere

together, it is a proof that the business of the

press has been badly conducted. To avoid

tins inconveniency, it is necessary to bring

down the press at first gently, and by degrees

with greater force, and to raise it as suddenly

as possible. By this means the water, which

is impelled to the sides of the heaps, and

which lias not yet escaped, returns to the

centre; the sheets are equally dry, and the

operation is executed without difficulty.

According to the state of dryness in which

the paper is found when it comes from the

apartment of the vat, it is either pressed be-

fore or after the first exchange. The ope-

ration of the press should be reiterated, and
managed with great care; otherwise, in the

soft state of the paper, there is a danger that

its grain and transparency are totally destroy-

ed.^ Another essential principle to the suc-

cess of the exchange is, that the grain ol the

paper is originally well raised. For this pur-

pose the wire cloth of the Dutch forms is

is composed of a rounder wire than that

used in France, by which they gain the

greatest degree of transparency, and are in

no danger of destroying the grain. Besides

this, the Dutch take care to proportion the

wires even where the forms are equal to the

thickness of the paper.

Almost every kind of paper is considerably

improved by the exchange, and receives a
degree of perfection which renders it more
agreeable in the use. But it is necessary to

observe at the same time, that all papers are

not equally susceptible of this melioration

;

on the contrary, if the stuff is unequal, dry,

or weakened by the destruction of the fine

parts, it acquires nothing of that lustre and
softness, and appearance of velvet, which the

exchange gives to stuff properly prepared.

The sheds for drying the paper are in the

neighbourhood of the paper-mill, and -are fur-

nished with a vast number of cords, on which
they hang the sheets both before and alter

the sizing. The sheds are surrounded w ith

moveable lattices, to admit a quantity of air

sufficient for drying the paper. The cords of

the shed are stretched as much as possible
;

and the paper, four or five sheets of it toge-

ther, is placed on them by means of a w ood-
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en instrument resembling a pick-axe. The
principal difficulty in drying (he paper con-
#ists m gradually admitting the external air,
and m preventing the cords from imbibing
moisture With regard to the first of these,
the itutch use very low sheds, and construct
their lattices with great exactness. By this
means the Dutch paper is dried equally, and
is extremely supple before the sizing. They
pi event the cords from imbibing the water by
covering them with wax. In using such
coids, the moisture does not continue in the
line of contact between the paper and the
cold, which prevents the sheet from stretch-
ing in that particular place by its weight, and
from the folds which the moisture in the sub-
sequent operations might occasion. The
Dutch also employ cords of considerable
thickness, and place fewer of them under the
sheets; by which means they diminish the
points ot contact, and give a freer and more
equal circulation to the air.

I lie size for paper is made of the shreds
and parings got from tanners, curriers, and
parchment-makers. All the putrefied parts
and the lime are carefully separated from
them, and they are inclosed into a kind of
basket, and let down by a rope and pulley
into the cauldron. "This is a late invention,
and serves two valuable purposes. It makes
it easy to draw out the pieces of leather when
the size is extracted from them by boiling,
or easy to return them into the boiler if the
operation is not complete. When the sub-
stance is sufficiently extracted, it is allowed
to settle for some time; and it is twice liltred
before it is put into the vessel into which
they dip the paper.

Immediately before the operation, a certain
quantity ot alum is added to the size. The
workman takes a handful of the sheets,
smoothed and rendered as supple as possible,
in his left hand, dips them into the vessel,
and holds them separate with his right, that
they may equally imbibe the size" After
holding them above the vessel for a short
space of time, he seizes on the other side
with his right hand, and again dips them into
the vessel. When he has finished ten or a
dozen of these handfuls, they are submitted
to the action ot the press. The superfluous
s.ze is carried hack to the vessel by means of
a sm ail pipe. The vessel in which the paper
is sized is made of copper, and furnished with
a grate, to give the size when necessary a due
temperature ; and a piece of thin board or
felt is placed between everv handful as thev
are laid on the table of the* press.

I he Dutch are very careful in sizing their
paper, to have every sheet in the same handful
ot equal dryness; because it is found that the
dry sheets imbibe the size more slowly than
those which retain some degree of moisture.
1 hey begin by selecting the padges in the
drying-house; and after having made them
supple, and having destroyed the adherence
between the sheets, they separate them into
Handfuls in proportion to the dryness, each of
them containing that number which they can
dip at one time. Besides this precaution,
they take care to apply two sheets of brown
paper of an equal size to every handful.
This brown paper, firm, solid, and already
sized, is of use to support the sheets.

As soon as the paper is sized, it is the prac-
tice at some paper-mills to carry it miinedi-
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ately to the drying-house, and hang it before
it cools, sheet by sheet, on the cords. The
paper, unless particular attention is paid to
the lattices ot the drying-house, is apt to dry
too fast, whereby a great part of the size goes
olf in evaporation; or, if too slow, it falls to
the ground. The Dutch drying-houses are
the best to prevent these inconveniences : but
the exchange after the sizing, which is gene-
rally practised in Holland, is the best re-
medy. '1 hey begin this operation on the
handfuls of paper, either while they are still

hot, or otherwise as they find it convenient.
But, after the exchange, thev are careful to
allow the heaps to be altogether cold before
they are submitted to the press. Without
this precaution, the size would either be
wholly squeezed out by the press of the ex-
change, or the surface of the paper become
very irregular. It is of consequence that the
paper, still warm from the sizing, grows gra-
dually firm, under the operation of the ex-
change, in proportion as it cools. By this

method it receives that varnish which is 'after-

wards brought to perfection under the press,
and in which the excellence of the paper
either for writing or drawing chiefly consists.
It is in consequence of the exchanging and
pressing that the Dutch paper is soft and
equal

; and that the size penetrates into the
body of it, and is extended equally over its

surface.

Tiie exchange after the sizing ought to
be conducted with the greatest skill and atten-
tion, because the grain ot the paper then re-
ceives impressions which can never be eradi-
cated. \\ hen the sized paper is also ex-
changed, it is possible to hang more sheets to-
gether on the cords ofthe drying-house. The
paper dries better iu this condition, and the
size is preserved without any sensible waste,
because the sheets of paper mutually prevent
the rapid operation of the external air. And
as the size has already penetrated into the
paper, and is fixed on the surface, the insensi-
ble progress of a well-conducted drying-
house renders all the good effects more per-
fect in proportion as it is slowly dried.

If to these considerations is added the da-
mage done to the paper in drying it immedi-
ately after the press of the sizing-room, whe-
ther it is done in raising the hairs by separat-
ing the sheets, or in cracking the surface, it is

evident that the trouble of the second ex-
change is infinitely overpaid by the advan-
tage.

When the paper is sufficiently dry, it is

carried to- the finishing-room, where it is

pressed, selected, examined, folded, made up
into quires, and finally into reams. It is here
put twice under the press; first, when it is at
its full size, aijd secondly, after it is folded.

The principal labour of this place consists in
assorting the paper into different lots, accord-
ing to its quality and faults; after which it is

made up into quires. I he person who does
this must possess great skill, and be capable
of great attention, because he acts as a check
on those who separated the paper into dif-
ferent lots, lie takes the sheets with his
right hand, folds them, examines them, lays
them over his left arm till he has the number
requisite for a quire, brings (lie sides parallel
to one another, and places them in heaps un-
der the table. An expert workman, if pro-
per care has been taken in assorting the lots,

will finish in this manner near 0080 quires in a,-

day.

The paper is afterwards collected into
reams of 20 quires each, and for tire last time
put under the press, where it is continued for
10 or !2 hours, or as long as the demand of
the paper-mill permits. \Ye shall explain the
structure ol one ol the best paper-mills now
in use.

Plate Paper Mill, &c. figs. 1, 2, 3, explains
the construction of an engine paper-mill.
ABDE, fig 3, is a large vat of wood, lined
w ith lead

; on each side of it are bolted two
pieces of wood, F ,G : the piece Ehasa strong
lever II jointed lo it; the other end of tins
lever enters a mortise in the piece F, and has
a sci ew fastened to it, which comes up through
the top ot the piece, where a nut a is put on
it, by turning which the lever can be raised or
lowered at pleasure. In the middle of each
of the levers II II, is fixed a brass socket, in
which the spindle ot tiie cylinder I lies

; and
on the outer end of thi spindle is fixed a pi-
nion K, working into other cog wheels, con-
necting wiili the water-wheel, steam-engine,
&c. which gives it motion. The cylinder is

made ot wood, and has a great number of
steel cutters fixed into it, parallel to the
axis. I bese cutters act against a similar set
fixed into a block of wood L, fig. 2; this
block goes through a hole in the side of the
vat, and is kept in tight by a wedge, so that
when the wedge is knocked out, the block
can be taken out to sharpen the cutters : the
ends of the cylinder work very close between
the side of the vat, and a partition N in the
middle ot the vat, so that none of the rags
can get through between them : the bottom
of the vat is raised up at M, fig. 3. to the
same lever with the axis of the cylinder, goes
as near to its circumference as possible with-
out touching, and then suddenly falls down to
tne block L. At the back of the vat a small
leaden cistern O connects with it

; through a
hair sieve P is a crooked pipe, which brings
clean water to the vat

; the end of this pipe
nas a flannel bag tied over it, to catch any im-
purities which may be in the water.

F ig. 1 . is a box which is put over the cy-
linder, and rests upon the edge of the vat,
and the partition N ; at each edge of this box
is fixed a trough bd\ when the box is put in
its place, these connect with the top of the
leaden pipes ef, fig. 3. on the side of the vat:
on the edge of these troughs hair sieves gg
are fixed ; and before these boards, one ' of
which is shewn at h, are slid in grooves in the
sides of the box. The operation of the ma-
chine is as follows: The vat is filled w ith clean
wafer, the box fig. 2. is put over the cylinder,
and a quantity ot rags is put into the vat.

1 lie cylinder being turned round with a velo-
city ot 120 revolutions per minute in the di-
rection ot the arrow in fig. 2. draws the rags
in between the cutters in the cylinder and
the block L, and tears them fo pieces ; from
the cylinder they go forwards into the vat,
and turn slowly round in it till they come
under the cylinder again. T he great velocity
ol the cylinder throws the rags and water up
against the sieves g in the box fig. ]. ; the
foul water runs through the sieve into the
trough id, and from thence into the pipes
(c/J, which convey it away, and the clean
water is brought to thy vat by the pipe P*
when the foul water is wanted to he kept la,
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the boards are slid down before the sieve, as

at h, tig. 1- which prevents the water going

through the sieves, In larger mills two diffe-

rent engines are used ; that into which the

rags are first pht is like fig. 3 ; the other one

which is used to finish the rags is similar to it,

but has much finer cutters, and the cylinder is

let down much nearer the block L by the

screw' a.

The lower compartment of Plate Paper-

making, represents one of the tables used in

the manufactories in and near London, for

printing the paper used for the hangings of

rooms. A, is a square water-tight box, called

the sieve, mounted upon legs; this box is

about | Idled with water, mixed with paper-

shavings, &c. and then another box B is put

into it, so that it tloats on the water ; the bot-

tom of this box is of parchment, and a frame

covered with a piece of felt is laid upon it

;

the table D, where the printing is performed,

has two pieces of wood a fixed upright in it

;

these have notches in them to receive the ends

of a brass wire, which is put through the mid-

dle of the roll of paper d ; the paper from this

roll goes over the edge of the tabie, and is

laid upon a noise, fig. j. which has a roller

on its top for the paper to lie on. On one

part of the horse a number of small sticks e,

a little longer than the width of the paper, are

laid. The operation is conducted as follows :

the workman takes a roll of paper (each of

which is 12 yards long, and 22 inches wide)

from the shelf F, under the table, and puts a

brass wire through it, and lays its ends in the

pieces a, as shewn in the figure 4. ;
he then

pulls the end of the paper to the end of the

table. In the mean time a hoy, called the

tier boy, who stands on the stool E, brushes

the felt which lies in the sieve B over with the

colour used in the printing ;
the workman

then takes up the block (in which the device

to be printed is cut as in wood cuts), by put-

ting his hand through the strap nailed to the

back of it, and presses its face upon the felt in

the colour-sieve 13: the water which is under

causes the felt to touch the block in every

part, and take colour equally over the surface

of the block: he then removes the block,

and lays it upon the paper neat' the end of

the table
;
and takes up a mallet with a leaden

head, called the mall, which has a small shelf

h, in his right hand, and gives the block two

blows on the back of it, to make the impres-

sion. He then puts down the mall, and lifts

up the block (which his left hand never quitted),

and turns round to take colour at the sieve :

as he turns round to bring the block over the

paper again, he takes hold of the edge of the

paper with his right hand, and pulls it forward

the proper distance to print again ;
in laying

the block down, he guides it to its place with

his right hand, and when it is laid he takes up

the mall as before. In this manner he pro-

ceeds till the end of the paper touches the

ground ;
the tier boy then goes and puts it

over the horse, fig. 5. and returns to the

sieve. When the middle of the paper nearly

touches the ground, he goes again to the end

of the paper, and pulls it straight over the

horse, and lays it on the ground as in the

figure. This operation he repeats as oiten as

is necessary, till the pieces -are finished: he

then takes the poll, fig. 6. from the ground,

and puts one of the sticks e, fig. 5. into the

groove across its top. He then puts the paper

on the sticks, and lifts them all together to

Vol. II.

the ceiling of the room, where he lodges the
ends of the sticks upon a rack made for the

purpose : he then takes down the pole, and
puts up another stick in a different part, so as

to hang up all the pieces in two or three loops
to dry. In those prints which are very full, or

in which there is much colour to lay on, the
mall is not sufficient to give the impression : a
lever is then used instead. Two of the legs of

the table MN project some inches above it

;

between these, two bars P are bolted, the mid-
dle of which is strengthened by an upright
post Q, whose end is fastened to the c eiling.

T he shelf h has a piece m put into it ; the

workman takes his colour, and places the
block on the paper as before

;
but instead of

taking the mall from the shelf h, he places tiie

middle of the lever (the end of which was un-

der the bar P, and the middle resting on the
piece ?») over the block, and presses his

|

weight upon the outer end of the lever, which
gives the impression: lie then lifts up the

lever, slides his right hand to the middle of

it (keeping his left at the outer end), and re-

turns the lever on to the piece m, then lifts

up the block to take colour as before.

Paper, Marbled . See Marbling.
Paper-Office, an office in which all the

public writings, matters of state and council,

proclamations, letters, intelligences, negoti-

ations abroad, and generally all dispatches

that pass through the offices of the secreta-

ries of state, are lodged, by way of library.

Paper-Office is also an office belonging to

the court of king’s bench.

PAPIER. MAC HE’, is a substance made
of cuttings of white or brown paper, boiled in

water, and beaten in a mortar till they are re-

duced into a kind of paste
; and then boiled

with a solution of gum arabic or of size, to

give tenacity to the paste, which is afterwards

formed into different toys, &c. by pressing it

into oiled moulds. When dry, it is covered

with a mixture of size and lamp-black, and af-

terwards varnished.

PAP1LIO, butterfly, a genus of insects of

the order lepidoptera. The generic charac-

ter is, antennae thickening towards the extre-

mity, commonly terminating in a knob or

clavated tip ; wings (when sitting) erect, and

meeting upwards; flight diurnal.

The prodigious number of species, amount-

ing to many hundreds, in this genus, renders

it absolutely necessary to divide the whole

into sections or sets, instituted from the habit

or general appearance, and, in some degree,

from the distribution of the colour on the

wings. This division of the genus is con-

ducted by Linnaeus in a peculiarly elegant

and instructive manner, being an attempt to

combine, in some degree, natural and civil

history, by attaching the memory of some il-

lustrious antient name to an insect of a cer-

tain particular cast.

The first Linnaean division consists of the

equites, distinguished by the shape of their

upper wings, which are longer, if measured
from their hinder angle to th?ir anterior ex-

tremity, than from the same point to the

base. Some of this division have filiform or

sharpened antenna’, in which particular they

resemble moths, but may generally be very

clearly distinguished by their habit or gene-

ral shape. The equites are either Trees (or

Trojans),distinguished by having red or blood-

coloured spots or patches on each side their

353

breasts; or Achivi, Greeks, without red marks
on the breast, of gayer colours in genera

than the former, and often having an eye-
shaped spot at the inner corner of ;he lower
wings.

The next division consists of the Heliconii.

These are distinguished by the narrowness of

their wings, which are also, in general, of a

more transparent appearance than in the

other divisions; tlleir upper wings are also

generally much more oblong than the lower,

which are short in proportion.

The third division consists of the Danai,
(from the sons and daughters of Danaus.)
r

l hey are divided into danai candidi, or those

in which the ground-colour of the wings is

generally white ; and the danai festivi, in which
the ground-colour is never white, and in

which a greater variety of colour occurs than
in the candidi. The wings of the danai are

of a somewhat rounder shape than those of

the heliconii, or less stretched out.

The fourth section consists of the nymph-
ales, and is distinguished by the edges of the

wings being scolloped or indented : it is sub-

divided into the nymphales geinmati, in

which eye- shaped spots are seen either on
all the wings, or on the upper or lower pair

only
;
and into the nymphales phalerati, in

which no ocellated spots are visible on the

wings, but, in general, a great variety of co-

lours.

The fifth section contains the plebeii.

These are, in general, smaller than the pre-

ceding kinds of butterflies : and are subdivid-

ed into plebeii urbicolae, or those in which
the wings are marked by semitransparent
spots ; and plebeii rurales, in which the spots

or patches have no transparency.

The larva? of butterflies are universally and
emphatically known by the name of caterpil-

lars, and are extremely various in their forms
and colours, some being smooth, others beset

with simple or ramified spines, &: c. and some,
especially those belonging to the division

equites, are observed to protrude from their

front, when disturbed, a pair of short tenta-

cula or feelers, somewhat analogous to those
of a snail.

The papilionaceous insects in general, soon
after their enlargement from the chrysalis,

and commonly during their first flight, dis-

charge some drops of a red-coloured fluid,

more or less intense in different species. This
circumstance, exclusive of its. analogy to the
same process of nature in other animals, is

peculiarly worthy of attention from the ex-
planation which it affords of a phenomenon
sometimes considered, both in antient and
modern times, in the light of a prodigy

;

viz. the descent of red drops from the air

;

which has been called a shower of blood: aa
event recorded by several writers among the

prodigies which took place after the death of
the great dictator.

Among the equites troes, the papilio pri-

amus should take the lead, not only from the
corresponding dignity of the name*, but from
the exquisite appearance ofthe animal itself,

which Linnaeus considered as the most beau-
tiful ofthe whole papilionaceous tiibe.

This admirable species measures more than
six inches from wing’s end to wing’s end: the

upper wings are velvet-black, with a broad
band of the most beautiful grass-green, ami

I

of a satiny lustre, drawn from the shoulder t«
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the tip

; and another on the lower part of the
wing, following the shape of that part, and of
a somewhat undulating appearance as it ap-
proaches the tip : the lower wings are of the
same green colour, edged with velvet-black,
and marked by four spots of that colour :

vvhde at the upper part of each, or at the
part where the upper wings lap over, is a
squarish orange-coloured spot : the thorax is

biack, with sprinklings of lucid green in the
middle, and the abdomen is of a bright ycl
low, or gold-colour. On the under side of
tn.e anim.il the distribution of colours is some-
what different, the green being disposed in
central patches on the upper wings, and the
lower being marked by more numerous black
as well as orange spots. The red or bloody
spots on each side the thorax are not always
to be seen on this the 1 rojan monarch. The
papiko priamus is a very rare insect, and is a
native of the Island of Amboyna.

P. hector is very happily named, being of
a deep or velvet-black colour, with the lower
wings marked by numerous blood-red spots:
the thorax is red on each side, and the upper
wings have a pair of obscure, broken, whit-
ish;, transverse clouds or bars. It is a native
of the East Indies. See Plate Nat. Hist,
tig. 313.

Among the equites achivi, the P. mene-
laus may be considered as one of the most
splendidly beautiful of the butterfly tribe. Its

size is large, measuring, when expanded,
about six inches; and its colour is the most
brilliant silver-blue that imagination can con-
ceive : changing, according to the variation
of the light, into a deeper blue, and in some
lights to a greenish cast: on the under side it

is entirely brown, with numerous deeper and
lighter undulations, and three large oce'llated
spots on each wing. It is a native of South
America.
The P. machaon is an insect of great beau-

ty, and may be considered as the only Brit-
ish species of papilio belonging to the tribe of
equites.* It is commonly known among the
English collectors by the title of the swallow-
tailed butterfly, and is of a beautiful yellow,
with black spots or patches along the upper
edge of the superior wings: all the wings are
bordered with a deep edging of black, deco-
rated by a double row of crescent-shaped
spots, of which the upper row is blue, and the
lower yellow : the under wings are tailed,

and are marked at the inner angle or tip with
a round red spot bordered with blue and
black. The caterpillar of this species feeds
principally on fennel and other umbelliferous
plants, and is sometimes found on rue. It is

of a green colour, encircled with numerous
black bands spotted with red, and is furnished
©n the top of the head with a pair of short
tentacula of a red colour, which it occasion-
ally protrudes from that part. In the month
of July it changes into a yellowish-grey an-
gular chrysalis, affixed to some convenient
part of the plant, or other neighbouring sub-
stance, and from this chrysalis hi the month
of August proceeds the complete insect.

Of the division called heliconii the beauti-
ful insect the papilio apolio is an example.
It is a native of many parts of Europe, but has
not yet been observed in our own country.

* Unless we admit the papilio podalirius

to be a British species also.
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and is somewhat larger than the common
great cabbage-butterily

; of a white colour,
with a slight semitransparency towards the
tips of the wings, which are decorated with
velvet-black spots; and on each of the lower
wings are two most beautiful ocellated spots,
consisting of a carmine-coloured circle with a
white centre and black exterior border.
Of the division entitled danai candidi, the

common large white butterfly, -or F. brassica,
is a familiar example; this insect is too well
known to require particular description, and
it may be only necessary to remind the read-
er that it proceeds from a yellowish caterpil-
lar, freckled with blueish and biack spots, and
which changes during the autumn into a yel-
lowish-grey chrysalis, affixed in a perpendicu-
lar direction to some wall, tree, or other ob-
ject, some filaments being drawn across the
thorax in order the more conveniently to
secure its position. The fly appears in May
and June, and is seen through all the sum-
mer.

Of the danai festivi the P. midamus may
serve as an example; an elegant Asiatic spee-

ches, of a black colour, with a varying blue
lustre towards the tips of the upper wings,
which are marked by many white spots,
while the lower pair are streaked longitudi-
nally with numerous white lines, and edged
with a row of white specks.
Among the nymphales gemmati few can

exceed in elegance the P. io, or peacock
butterfly, a species by no means uncommon
in our own country: the ground-colour of
this insect is orange-brown, with black bars
separated by yellow intermediate spaces on
the upper edge of the superior wings, while
at the tip ot each is a most beautiful large
eye-shaped spot, formed by a combination of
black, brown, and blue, with the addition of
whitish specks: on each of the lower wings is

a still larger eye-shaped spot, consisting of a
black central patch, varied with blue, and
surrounded by a zone of pale brown, which
is itself deeply bordered with black: all the
wings are scolloped or denticulated. The
caterpillar is black, with numerous white
spots, and black ramified spines.: it feeds
principally on the nettle, changing to cry-
salis in July, and the fly appearing in Au-
gust.

F. jurtina is a species equally common,
though far less beautiful. It is chiefly ob-
served in meadows, and is of a brown colour,
the upper wings having a much brighter or
orange-ferruginous bar towards the tips, with
a small, black, eye-shaped spot with a white
centre: on the opposite or under side of the
insect the same distribution of colours takes
place.

Of the nymphales phalerati, few can sur-
pass tiie common English species called F.
atalanta, or the admirable butterfly: it is of
the most intense velvet-black colour, v'ith a
rich carmine-coloured bar across the upper
wings, which are spotted towards the tips
with white; while the lower wings are black,
with a deep border of carmine colour marked
by a row of small black spots: the under sur-
face of the wings also presents a most beautiful
mixture of colours: the caterpillar is brown
and spiny, feeds on nettles, and changes into
a chrysalis in July, the fly appearing in Au-
gust.

Of the last division, termed plebeii, mav
be adduced as an example a small English
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butterfly called P. malvse, of a Blackish or
brown colour, with numerous whitish and
semitransparent spots. It belongs to the
plebeii urbicolae.

1 o this division also belongs a very beauti-
tul exotic species, a native ot India, and of a
most exquisite lucid blue colour, edged with
black, and farther ornamented bv having each
of the lower wings tipped with two narrow
black tail-shaped processes. It is the F,
marsyas of Linnaeus. See Plate Nat. Hist'
tigs. 311 and 313.

PAPISTS, persons professing the popish
religion. By several statutes, if any English
pi iest of the church of Rome, born in the do-
minions of the crown of England, came to
England from beyond the seas, or tarried in
England three days without conforming to
the church, he was guilty of high treason

;and they also incurred the guilt of high trea-
son who were reconciled to the see of Rome,
or procured others to be reconciled to it. By
these laws also, papists were disabled from
giving their children any education in their
own religion. If they educated their chil-
dren at home, for maintaining the schoolmas-
ter, if he did not repair to church, or was not
allowed by the bishop of the diocese, they
were liable to forfeit 10/. a month, and the
schoolmaster was liable to the forfeiture of
40.?. a day: if they sent their children for
education abroad, they were liable to forfeit
100/. and the children so sent were incapable
of inheriting, purchasing, or enjoying, any
lands, profits, goods, debts, legacies’, or sums
of money: saying mass was punishable bv a
forfeiture of 200 marks; and hearing it by a
forfeiture of 100 /.

But during the present reign the Roman
Catholics have been in a great measure re-
lieved from the restrictions formerly imposed
on them. See 13 Geo. III. c. 60; and 31
Geo. III. c. 22.

PAPOPHORUM, a genus of the class
and order triandria digynia. The calyx is

two-valved, two-flowerecl; corolla two-valv-
ed, many-awned. There is one species, a
grass of America.

PAPPUS, dozen. See Botany.
PAR, in commerce. See Exchange.
PARABOLA, in geometry, a figure aris-

ing hom the section of a cone, when cut by
a plane parallel to one of its sides. See Co-
nic Sections.
PARABOLIC CONOID, in geometry

a solid generated by the rotation of a para-
bola about its axis : its solidity is — f of that
of its circumscribing cylinder.*
The circles conceis’ed to be the elements

ot this figure, are in arithmetical proportion
decreasing towards the vertex.
A parabolic conoid is to a cylinder of the

same base and height, as 1 to 2 ; and to a
cone of the same base and height, as If to 1.
See Gauging.

1 arabolic Space, the area contained
between any entire ordinate and the curve of
the incumbent parabola.
The parabolic space is to the rectangle of

the semi-ordinate into the absciss, as 2 to 3 •

to a triangle inscribed on the ordinate as a
base, it is as 4 to 3.

PARABOLO IDES, a name given to pa-
rabolas of the higher kind, which are alge-
braic curves.

PARACENTRIC MOTION, in astro-
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nomy, denotes so much as a revolving planet

approaches nearer to, or recedes from, the

sun, or centre of attraction.

PARADISE, bird of. See Paradisea.

PARADISEA, in ornithology, a genus of

birds belonging to the order of pica.'. The
beak is covered with a belt or collar of

downy feathers at the base, and the feathers

on the sides are very long.

“ Birds of this genus (says Latham) have

the bill slightly bending, the base covered

with velvet-like feathers. The nostrils are

small, and concealed by the feathers. The'

tail consists of ten feathers
;
the two middle

ones, and sometimes more in several of the

species, are very long, and webbed only at

the base and tips. The legs and feet are very

large and strong : they have three toes for-

ward, one backward, and the middle con-

nected to the outer one as far as the first

joint. The whole of this genus have till late-

ly been very imperfectly known ; few cabi-

nets possessing more than one species, viz.

the greater, or what is called the common
bird of Paradise; nor has any set of birds

given rise to more fables, the various tales

concerning which are to be found in every

author; such as, their never touching the

ground from their birth to death; living

wholly on the dew ; and being produced

without legs. This last error is scarcely at

this moment wholly eradicated. The cir-

cumstance which gave rise to it did not in-

deed at first proceed from an intention to de-

ceive, but merely from accident. In the

parts of the world which produce these birds,

the natives made use of them as aigrets, and

other ornaments of dress ;
and in course

threw away the less brilliant parts. The
whole trouble they were at on this occasion

was merely to skin the bird, and, after pull-

ing off the legs, coarser parts of the wings,

&c. thrust a stick down the throat into the

body, letting an inch or two hang out ot the

mouth, beyond the bill: on the bird’s drying,

the skin collapsed about the stick, which be-

came lixed, and supported the whole. They
had then no more to do than to put this end

of it into a socket fitted to receive it, or fasten

it in some manner to the turban, &c. By7

degrees these were imported into the other

isles for the same uses, and afterwards were

coveted by the Japanese, Chinese, and Per-

sians, in whose countries they7 are frequently

seen, as well as in many parts of India ;
the

grandees of these last parts not only orna-

namenting themselves with these beautiful

plumes, but adorning even their horses with

the same.”

Latham enumerates eight species, but sus-

pects there may be more.

1. The largest bird of paradise is common-

ly two feet four inches in length ;
the head is

small; the bill hard and long, of a pale co-

lour. The head and back part of the neck

are lemon-coloured, a little black about the

eyes
;

about the neck the bird is of the

brightest glossy emerald-green, soft like vel-

vet
,

as is also the breast, which is black: the

wiims are large and chesnut-coloured : the

back part of the body is covered with long,

straight, narrow feathers, of a pale-brown co-

lour, similar to the plumes of the ostrich.

These feathers are spread when the bird is

on the wing ;
for which reason he can keep

very long in the air. On both sides of the
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belly are two tufts of stiff and shorter fea-
j

thers, of a golden yellow7

,
and shining. From

the rump proceed two long still shafts, which

are feathered on their extremities.

These birds are not found in Key7
,
an island

50 Dutch miles east of Banda ; but they are

found at the Aroo islands, lying 15 Dutch

miles farther east titan Key, during the west-

erly or dry7 monsoon ;
and they return to

New Guinea as soon as the easterly or wet

monsoon sets in. They come always in a

flock of 30 or 40, and are led by a bird which

the inhabitants of Aroo call the king. This

leader is black, with red spots
;
and constant-

ly flies higher than the rest ot the flock,

which never forsake him, but settle when he

settles; a circumstance that frequently proves

their ruin when the king lights on the ground,

whence they are not able to rise on account

of the singular structure and disposition of

their plumage. They are likewise unable to

fly with the wind, which would ruin their

loose plumage; but take their flight constant-

ly against it, cautious not to venture out in

hard-blowing weather, as a strong wind fre-

quently obliges them to come to the ground.

During their flight, they cry like starlings.

Their note, however, approaches more to

the croaking of ravens; which is heard very

plainly when they are in distress Irom a

fresh gale blowing on the back of their plu-

mage. In Aroo, these birds settle on the

highest trees, especially on the ficus benja-

mina of the hortus malabaricus, commonly
called the waringa tree. '1 he natives catch

them with birdlime or in nooses, or shoot

them with blunt arrows; but though some

are still alive when they7 fall into their hands,

the catchers kill them immediately, and some-

times cut the legs off; then they draw out

the entrails, dry and fumigate the bodies with

sulphur or smoke only, and sell them at

Banda for half a rixdollar each ; but at Aroo

they may be bought for a spike-nail, or a

piece of old iron. Flocks of these birds are

often seen Hying from one island to (he other

against the wind. In‘case they find the wind

become too powerful, they fly straight up

into the air, till they come to a place where

it is less agitated, and then continue their

flight. During the eastern monsoefti, their

tails are moulted, so that they have them

only during four months of the western mon-

soon. See Plate Nat. Hist. fig. 315.

2. The smaller bird of Paradise is about

20 inches long. His beak is lead-coloured,

and paler at the point. The eyes are small,

and inclosed in black about the neck. T he

head and back of the neck are ot a dirty yel-

low, the back of a greyish yellow, the breast

and belly7 of a dusky colour, the wings small

and chesnut-coloured. The long plumage is

about a foot in length, and paler than in the

large species; as in general the colours of

this bird are less bright than the former. T he

two long feathers ot the tail are constantly

thrown away by7 the natives. T his is in all

respects like the greater sort ;
and they like-

wise follow a king or leader, who is, however,

blacker, with a purplish cast, and liner in co-

lour than the rest.

3 and 4. The large black bird of Paradise

is brought without wings or legs tor sale ; so

that no accurate description of it has yet been

given. Its figure, when stutTed, is narrow and

round, but stretched in length to the extent

of four spans. T he plumage on the head,
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neck, and belly, is black and ve]vet-like, with

a hue of purple and gold, which appears vert/

strong, The bill is blackish, and one inch fn

length. On both sides are two bunches ot

leathers, w hich have the appearance o: wings,

although they are very different, the wings

being cut off by the natives. This plumage

is soft, broad, similar to peacocks’ feathers,

with a greenish hue. Birds of this kind are

brought only from one particular place of

New Guinea. Besides the large black bird

of Paradise, there is still another sort, whose

plumage is equal in length, but thinner in

body, black above, and without any remark-

able gloss, not having those shining peacock-

feathers which are found on the greater spe-

cies. This wants likewise the three long-

pointed feathers of the tail belonging to the

larger black species.

5. The last species we shall mention is the

king’s bird. This creature is about seven

inches long, and somewhat larger than a tit-

mouse. Its head and eyes are small, the bill

straight, the eyes included in circles ot black

plumage, the crown of the head is llame-co-

loured, the back of the neck blood-coloured,

tlie neck and breast of a chesnut-colour with

a ring of the brightest emerald-green. Its

wings are in proportion strong, and the quill-

feathers dark, with red shining plumes, spots,

and stripes. The tail is straight, short, and

brown. Two long naked black shafts project

from the rump, at least a hand-breadth be-

yond the tail, having at their extremities se-

milunar twisted plumage, of the most glaring

green colour above, and dusky below.
r
I he

belly is white and green sprinkled ; and on
each side is a tuft ot long plumage, feathered

with a broad margin, being on one side green

and on the other dusky. T he back is blood-

red and brown, shining like silk. T he legs

are in size like those of a lark, three tore- toes

and one back-toe. This bird associates not

with any of the other birds of Paradise
; but

flits solitary from bush to bush, wherever he

secs red berries, without ever getting on tall

trees.

PARADOX, in philosophy, a proposition

seemingly absurd, as being contrary to some-

received opinion, but yet true in fact.

No science abounds more with paradoxes

than geometry: thus, that a right line should

continually approach to the hyperbola, and
yet never reach it, is a true paradox; and in

the same- manner, a spiral may continually

approach to a point, and yet not reach it, iu

any number of revolutions, however great.

PARALLACTIC, in general, something

relating to the parallax of heavv-^.j bodies.

See Parallax.
The parallactic angle of a star, &c. is the

difference of the angles GEA (Plate Misceli,

fig. 1790, BTA, under which its true and
apparent distance from the zenith is seen ; or,

which is the same thing, it is the angle TSE.
The sines of the paiallactic angles ALT.

AST’ (fig. 180.), at the same or equal d.s-

tances, ZS, from the zenith, are in the reci-

procal ratio of the distances I L and I S Irom

the centre ot the earth.

PARALLAX, in astronomy, denotes a

change of the apparent place of any heavenly

body,
5

caused by being seen from different

points of view; dr it is the difference beweva
the true and apparent distance ot tuny hea-

venly body from the zenith.
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Thus let AR (Plate Mised. fig. 1 Si.) be a

quadrant of a great circle on the earth’s sur-
face, A the place of

. the spectator, and the
pomt \ in the heavens the vertex and zenith.

Vrv
tl represent the starry firmament,

AL) the sensible horizon, in which suppose
the star C to be seen, whose distance from
tne centre of the earth is TC. If this star
was observed from the centre T, it would
appear in the tirmament in E, and elevated
above the horizon by the arch DM: this point
J> is called the true place of the phenomenon
or star. Rut an observer viewing it from the
surface of the earth at A, will see it at T),
which is called its visible or apparent place

;

and the arch DM, the distance between the
true and visible place, is what astronomers
call the parallax of the star, or other pheno-
mena.

If the star rises higher above the horizon to
M, its true place visible from the centre is P,
and its apparent place N

; whence its paral-
lax will be the arch PN, which is less than
the arch DM. The horizontal parallax,
therefore, is the greatest; and the higher a
star rises, the less is its parallax

; and if it

snouid come to the vertex or zenith, it would
have no parallax at all : for when it is in Q
^ seen both from T and A in the same line
IA\, and there is no difference between its
true and apparent or visible place. Amfin,
t.ic faitbei a star is distant from the earth, so
much the less is its parallax: thus the paral-

,

of the star I* is only GI), which is less
l oan Dc, the parallax of C. Hence it is plain
that the parallax is the difference of the dis-
tances of a star from the zenith when seen
from the centre and from the surface of the
earth : for the true distance of the star M
from the zenith is the arch VP, and its appa-
rent distance VN, the difference between
which PN is the parallax.

1 hese distances are measured by the anglesVTM and VAM, but VAM — VTM =
TMA. For the external angle VAM — z.A I M -j- A AMT, the two inward and oppo-
site angles ; so that AM 1' measures the pa-
rallax, and upon that account is itself fre-
quently called the parallax: and this is al-
ways the angle under which the semidiame-
tei of the earth, A I

, appears to an eye placed
in the star

; and therefore where this semi-
diameter is seen directly, there the parallax
is greatest, viz. in the horizon. When the
star rises higher, the sine of the parallax is

always to the sine of the star’s distance from
the zenith, as the semidiarneter of the earth
to the distance of the star from the earth’s
centre: hence if the parallax of a star is

known at any one distance from the zenith,
we can find its parallax at any other dis-
tance.

If we have the distance of a star from the
earth, we can easily find its parallax: for on
the triangle TAG ‘(tig. 181.) rectangular at
A, having the s ipidiumeter of the earth, and
TC the distance of the star, the angle AC M,
which is the horizontal parallax, is found by
trigonometry; and, on tne other hand, if we
have this parallax, we can find the distance
of the star; since in the same triangle, hav-
ing AT, and the z. ACT, the distance TC
may be easily found.

Astronomers, therefore, have invented se-
veral methods for finding the parallaxes of
stars, in order thereby to discover their dis-
tances from the earth. However, the fixed

PAR
stars are so remote as to have no sensible pa-
rallax; and even the sun, and all the pri-
mary planets, except Mars and Venus when
in perigee, are at so great distances from the
earth, that their parallax is too small to be
observed. In the moon, indeed, the parallax
is found to be very considerable, which in
the horizon amounts to a degree or more,
and may lie found thus : In an eclipse of the
moon, observe when both its horns are in the
same vertical circle, and at that instant take
the altitudes of both horns: the difference of
these two altitudes being ha ved and added
to the least, or subtracted from the greatest,
gives nearly the visible or apparent altitude
of the moon’s centre; and the true altitude
is nearly equal to the altitude of the centre
of the shadow at that time. Now we know
the altitude of the shadow, because we know
the place of the sun in the ecliptic, and its

depression under the horizon, which is equal
to the altitude of the opposite point of the
ecliptic in which is the centre of the shadow.
And therefore having both the true altitude
of the moon and the apparent altitude the
difference of these is the parallax required.
Rut as the parallax ot the moon increases as
she approaches towards the earth, or the pe-
liga'iim of her orbit, therefore astronomers
have made tables, which shew the horizontal
paiallax for every degree of its anomaly.

I he parallax always diminishes the altitude
of a phenomenon, or makes it appear lower
than it would do if viewed from the centre
ot the earth

; and this change of the altitude
may, according to the different situation of
the ecliptic and equator in respect of the ho-
rizon of the spectator, cause a change of the
latitude, longitude, declination, and right
ascension of any phenomenon, which is call-
ed their parallax. The parallax, therefore
increases the right and oblique ascension;
diminishes the descension

; diminishes the
northern declination and latitude in the east-
ern part, and increases them in the western;
but increases the southern both in the eastern
and western part

; diminishes the longitude
in the western part, and increases it m the
eastern. Hence it appears, that the parallax
has just opposite effects to refraction.
Parallax, annual, the change of the ap-

parent place of a heavenly body, which is
caused by being viewed from the earth in
different parts of its orbit round the sun. The
annual parallax ot all the planets is found
very considerable, but that of the fixed stars
is imperceptible.

PARALLEL, in geometry, an appellation
given to lines, surfaces, and bodies, every
where equidistant from each other

; and
winch, though' infinitely produced, would
never meet.

Parallel planes, are such planes as
have all the perpendiculars drawn betwixt
them equal to each other.

I arallel rays, in optic-, are those which
keep at an equal distance from the visible
object to the eye, which is supposed to be
infinitely remote from the object.

Parallel ruler, an instrument consist-
ing of two wooden, brass, &c. rulers, equally
broad everywhere; and so joined together
by cross blades as to open to different inter-
vals, accede and recede, and yet still retain
tneir parallelism. See Instruments, ma-
thematical.

1 he use of this instrument is obvious; for
|

one of the rulers being applied lo a given
line, and the other withdrawn to a given point,
a right line drawn by its edge through that

,

point, is a parallel to the given line,

j

Parallels, or Parallel circles, in

i

geogi apuy, called also parallels or circles of
i latitude, are lesser circles of the sphere con-
;

ceived to be drawn from west lo east, through

|

ail the points of the meridian, commencing
from tlie equator to which they are parallel,
and terminating with the poles. They are
called parallels of latitude, because all places
lying under the same parallel, have the ‘same
latitude.

Parallels of latitude, in astronomy, are
lesser circles of the sphere parallel to the
ecliptic, imagined to pass through every de-
giee and minute of the colures. T hey are
represented on the globe by the divisions on
the quadrant of altitude, in its motion round
the globe, when screwed over the pole of the
ecliptic. See Globe.
Parallels of altitude, or Almucantars,

are circles parallel to the horizon, imagined
to pass through every degree and minute of
the meridian between the horizon and zenith,
having their poles in the zenith. They are
represented on the globe by the divisions on
the quadrant of altitude, in its motion about
the body of the globe, when screwed to the
zenith.

Parallels of declination, in astronomy,
aie the same with parallels of latitude in geo-
graphy.

Parallel sphere, that situation of the
spheie, wherein the equator coincides with

j

the horizon, and the poles with the zenith and
nadir. In this sphere all the parallels of the
equator become parallels of the horizon, con-
sequently no stars ever rise or set, but all
turn round in circles parallel to the horizon

;and the sun, when in the equinoctial, wheels
round the horizon the whole day. After his
rising to the elevated pole, he never sets for
six months; and after his entering again
on the other side of the line, never rises lor
six months longer.

I his is the position of the sphere to such
as live under the poles, and to whom the
sun is never higher than 23° 30'.

1 arallel sailing, in navigation, is the
sailing under a parallel of latitude. See Na-
vigation.

1 ARALLELEPIPED, or Parallelopi-
pel>, hi geometry, a regular solid compre-
hended under six parallelograms, the oppo-
site ones whereof are similar, parallel, and
exjuai. See Geometry.

All parallelepipeds, prisms, Cylinders, &c.
who-e bases and heights are equal, are them-
selves equal.

A diagonal plane divides a parallelepiped
mto two equal prisms; so that a triangular
pi ism is hall a parallelep.ped upon th^same
base and ot the same altitude.

All parallelepipeds, prisms, cylinders, foe.
are m a ratio compounded of their bases and
-altitudes: wherefore, if their bases are equal
tney are in proportion to their altitudes; and
conversely.

All parallelepipeds, cylinders, cones Sec.
are in a triplicate ratio of their homologous
sides, and also ot their altitudes.

Equal parallelepipeds, prisms, cones, cy-
linders, See. reciprocate their bases and aki-
tildes.
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PARALLELISM of the earth's axis. See

Astronomy.
PAlU\LLELGGRAM. See Geome-

try.
PARALOGISM, in logic, a false reason-

ing, or a fault committed in demonstration,

when a consequence is drawn from principles

that are false ;
or, though true, are not

proved; or when a proposition is passed over

that should have been proved by the way.

PARALYSIS, 1 hr pals?/. See Medicine.

PARAMECIUM, a genus of the order

vermes infusoria, invisible to the naked eye,

simple, pellucid, Rattened, oblong. There

are seven species. The P. aurelia is com-

pressed, longitudinally plaited towards the

fore-part, acute behind. It is found in ditch-

water and infusions ;
membranaceous, four

times as long as it is broad, the fore-part ob-

tuse, hyaline; the hind part tilled with mole-

cules; "the gold reaching from the middle to

the tip.

PARAMETER, in conic sections, a con-

stant line, otherwise called latus rectum. See

Conic Sections.
The parameter is said to be constant, be-

cause in the parabola the rectangle under it

and any absciss is always equal to the square

of the corresponding! semiordinate ;
and in

the ellipsis and hyperbola, it is a third pro-

portional to the conjugate and transverse

axis.

Thus, if t and c are the two axes in the ellipse

and hyperbola, and x and y an absciss and its

ordinate in the parabola : it will be

i the parameter in the

ellipse and hyperbola,

<y
2

and x
\ y \ \ y \ p — — the parameter m the

parabola.

PARAMOUNT, the supreme or highest

lord of the fee. This seigniory of a lord pa-

ramount is frequently termed an honour, and

not a manor; especi illy if it has belonged

to an antient feudal baron, or has been at

any time in the hands of the crown. 2 Black.

91.

PARAPET, in fortification, an elevation of

earth designed for covering the soldiers from

the enemy’s cannon or small shot. The
thickness of the parapet is from 18 to 20 feet;

its height is six feet on the inside, and four or

live on the outside. It is raised on the ram-

part, and has a slope above called the supe-

rior talus, and sometimes the glacis of the

parapet. The exterior talus of the parapet

is the slope facing the country: there is a

banquette or two ior the soldiers who defend

the parapet to mount upon, that they may
tiie belter discover the country, fosse, and

counterscarp, and fire as they find occasion.

Parapet of the covert way, or corridor, is

what coveys that way from the sight of the

enemy, which renders it the most dangerous

place for the besiegers, because of the neigh-

bourhood of the faces, Ranks, and curt. us of

the place.

Parapet, is also a little wall raised breast-

high 011 the banks of bridges, quays, or high

buildings, to serve as a stay, and prevent

people tailing over.

PARAPHERNALIA, are the woman’s
apparel, jewels, and other things, which, in

the life-time of her husband, she wO'-e as the

ornaments of her person, to be allowed by

the discretion of the court, according to the

quality ot her and her husband. The hus-

band cannot devise such ornaments and jewels

of his wife; though, during his life, he has

power to dispose of them. But if she con-

tinues in the use of them till his death, she

shall afterwards retain them against his exe-

cutors and administrators, legatees, and all

other persons, except creditors where there

is a deficiency of assets. 2 Black. 4.30.

PARAPLEGIA, or Paraplexia, in me-
dicine, a species of paralysis or palsv, usually

succeeding an apoplexy. See Medicine.

PARASANG, an antient Persian measure,
different at different times, and in different

places
;
being sometimes 30, sometimes 40,

and sometimes 50 stadia or furlongs.

PARASITES, or Parasitical plants,
in botany, such plants as are produced out of

the trunk or branches of other plants, from
whence they receive their nourishment, and
will not grow upon the ground, as the nfisle-

to, Ac.
PARCEL-MAKERS, two officers in the

exchequer, who make parcels of the eschea-
tor’s accounts, in which they charge them
with every thing they have’ levied for the
king’s use, within the time of their office, and
deliver the same to one of the auditors of the

court, to make their accounts therewith.

PARCHMENT, in commerce, the skin

of sheep or goats prepared after such a man-
ner as to render it proper for writing upon,
covering books, &c.
The manufacture of parchment is begun

by the skinner, and finished by the parch-

ment-maker. The skin having been stripped

of its wool, and placed in the lime-pit, in the

manner described under the article Shammy,
the skinner stretches it on a kind of frame,
and pares off the Resh with an iron instru-

ment; this done, it is moistened with a rag,

and powdered chalk being spread over it, the
skinner takes a large pumice-stone, flat at

bottom, and rubs over the skin, and thus

scours off the Resh
;

he then goes over it

again with the iron instrument, moistens it as

before, and rubs it again with the pumice-
stone without any chalk underneath: this

smooths and softens the flesh-side very con-

siderably. He then drains it again, by pass-

ing over it the iron instrument as before.

The flesh-side being thus drained, by scrap-

ing off the moisture, he in the same manner
passes the iron over the wool or hair side:

then stretches it tight on a frame, and scrapes

the flesh-side again : this finishes its draining;

and the more it is drained, the whiter it be-

comes. The skinner now. throws on more
chalk, sweeping it over with a piece of lamb-
skin that has the wool on, and this smooths
it still farther. It is now left to dry, and
when dried, taken off the frame by cutting it

all round. The skin thus far prepared by
the skinner, is taken out of his hands by the

parchment-maker, who first, when it is dry,

pares it on a summer (which is a calfskin

stretched in a frame) with a sharper instru-

ment than that used by the skinner, and
working with the arm from the top to the

bottom of tiie skin, takes away about one-
half 01 its thickness. The skin thus equally

pared on the flesh-side, is again rendered
smooth, by being rubbed with the pumice-
stone, 0:1 a bench covered with a sack stuffed

with flocks, which leaves the parchment in a

condition lit for writing upon. The parings

thus taken otf the leather, are used in making-
glue, size, &c.

\\ hat is called vellum, is only parchment
made of the skins of abortives, or at least

sucking calves. This has a much finer grain,

and is whiter and smoother than parchment

;

but is prepared in the same manner, except
in not being passed through the lime-pit.

PARDON, is the remitting or forgiving a
felony or other offence committed against

the king. *

Blackstone mentions the power of pardon-
ing offences to lie one of the greatest advan-
tages of monarchy in general above every
other form of government

; and which can-

not subsist in democracies. Its utility and
necessity are defended by him on all those

principles which do honour to human nature.

See 4 Black. 396.

Pardons are either general or special
;
ge-

neral as by act of parliament, of which, if

they are without exceptions, the court must
take notice ex officio; but if there are ex-

ceptions therein, the party must aver that he
is none ef the persons excepted. 3 Inst. 233.

Special pardons are either of course, as to

persons convicted of manslaughter, or se de-

fendendo, and by several statutes to those -

who shall discover their accomplices in seve-

ral felonies; or of grace, which are by the

king’s charter, of which the court cannot take
notice ex officio, but they must be pleaded,

3 Inst. 233.

A pardon may be conditional, that is, the
king may extend his mercy upon what terms
he pleases ; and may annex to his bounty a

condition either precedent or subsequent, on.

the performance whereof, the validity of the

pardon will depend; and this by the common
law. 2 Haw. 37.

All pardons must be under the great seal.

The effect of a pardon is to make the offender

a new man ; to acquit him of all corporal

penalties and forfeitures annexed to that of-

fence; and to give him a new credit and ca-

pacity: but nothing but an act of parliament
can restore or purify the blood after an at-

tainder.

PAREGORICS. See Pharmacy.
PARENCHYMA of plants, that part of

the plant that lies immediately below the epi-

dermis. It is of a deep-green colour, very
tender, and succulent. See Plants, physi-
ology of.

PARENTHESIS, in grammar, certain in-

tercalary words, inserted in a discourse, which
interrupt the sense or thread, but seem ne-
cessary for the better understanding of the
subject.

PARENTS AND CHILDREN. If pa-
rents run away, and leave their children at

the charge of the parish, the churchwardens
and overseers, by order of the justices, may
seize the rents, goods, and chattels, of such
parents, and dispose thereof towards their

children’s maintenance.

A parent may lawfully correct his child,

being under age, in a reason ble manner;
but the legal power of the father over the
persons of his children, ceases at the age of
21. 1 Black. 452.

PARHELION. See Optics.

PARIAN CHRONICLE. See Arun-
DEL1AN MARBLES,
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Parian marble, in the natural history of
the antients, the white marble used then, and
to this day, for carving statues, &c. and call-

ed by us at tiiis time statuary marble. Too
many ot the iater writer have confounded
afi me white marbles under the name of the

Parian
; and among the workmen, this and

all the other white marbles have the common
name of alabasters ; so that it is in general

forgotten among them that there is such a

thing as alabaster different from marble;
which, however, is truly the case. Almost
all the world also have confounded the Car-
rara marble with this, though they are really

very different; the Carrara kind being of a

finer structure and clearer white than the Pa-
rian, but less bright and splendid, harder to

cut, and not capable of so glittering a polish.

The true Parian marble has usually some-
what of a faint blueish tinge among the white,

and often has blue veins in different parts of
it.

PAliiANA, a genus of the moncecia po-
lyandria class and order. The male flowers

in whorls, forming spikes
;
calyx two-valved

;

corolla two-valved, larger than the calyx;
filaments 40. Female flowers solitary in each
whorl; calyx two-valved; corolla two-valved

;
I

stigma two-seeded, three-cornered. There is
j

one species, of no note.

PARI ETA LIA OSSA. See Anatomy.
^ PARLETARIA, pellitonj of the wall, aj
genus of the moiicecia order, in the polyga-

!

mia class of plants, and in the natural method
ranking under the 53d order, scabrida;. The

j

calyx or the hermaphrodite is quadrifid
; there i

is no corolla; there are four stamina; one:
style; and one seed, .superior and elongated.

|

The female calyx is quadrifld
;
there is no

j

corolla; nor are there any stamina. There
is one style; and one seed, superior and elon-

|

gated. There are 10 species, of which one,

named the officinalis, is used in medicine,
j

The plant lias a cooling and diuretic quality.

'Three ounces of the juice taken internally,
|

or a fomentation externally applied, have
been found serviceable in the strangury. The
plant laid upon heaps of corn infested with

weevils, is said to drive away those destruc-

tive insects. See Plate Nat. Hist. fig. 3iG.

PARIS, kerb Paris, or trueloxs, a genus
of the trigynia order, in the oetandria class of

plants, and in the natural method ranking
under the 1 ith order, sarmentacese. The ea-

j

Ivx ia tetrapln lions; there are four petals

narrow in proportion ; the berry quadriloeu-

iar. There is but one species, growing natu-

rally in woods and shady places in England.

It has a single naked . tern, greenish blossoms,

and blueish-black berries. Though this plant

has been reckoned of a poisonous nature, be-

ing nked among the aconites, yet late au-

thors attribute quite other properties to it,

esteeming it to be a counter-poison, and good
in malignant and pestilential fevers.

PARISH. In England there are 9913
parishes, of which 3845 are churches impro-

priate, and the rest are annexed to colleges

or church dignities. In many of ti.ese pa-

rishes, on account of their large extent and

the number of parishioners, there are several

chapels of ease.

Parish-officers, officers chosen annu-

ally to regulate and manage the concerns of

the parish.

PARK, a piece of ground inclosed and

PAR
stored with w ild beasts of chase, which a man
may have by prescription or the king’s grant.

Jiy 16 Geo. 111. c. 30. if any person shall

pull down or destroy the pale or wall of a
park, he shall forfeit 30/.

Park of artillery. See Artillery,
park of.

PARKIN SON! A, so called in honour of
the English botanist Parkinson, a genus ot the
monogyma order, in the decandria class ot

plants, and in the natural method it ranks
under the 33d order, lomentaceae. The ca-

lyx is quinquefid
; there are live petals, all

ot them oval except the lowest, which is reni-

form ; there is no style
; the legumen moni-

litorm, or like strung beads. We know' but

one species of this plant, which is very com-
mon in the Spanish West Indies, but has of

late years been introduced into the English
settlements, for the beauty and sweetness of

its flowers. In the countries where it grows
naturally, it rises to be a tree of 20 or more
feet high, and bears long slender bunches of

yellow flowers, which have a most agreeable
swreet scent.

PARLIAMENT, is the legislative branch '

of the supreme power of Great Britain, con-
sisting of the king, the lords spiritual and
'temporal, and the knights, citizens, burgesses,

representatives of the commons of the realm,
in parliament assembled.

The power and jurisdiction of parliament
is so transc.endunt and absolute, that it cannot
be confined, either for causes or persons,
w ithin any bounds. 4 Inst. 36.

.1 he house of commons is a denomination
given to tiie lower house of parliament. In a
tree state, every man, who is supposed a free

agent, ought to be, in some measure, his

own governor; and therefore a branch at least

oi the legislative power should reside in the
whole body of the people. In elections for

representatives for Great Britain, antiently,

all the people had votes; but king Henry
VI. to avoid tumults, first appointed that
none should vote for knight- but such as were
freeholders, did reside in the county, and had
forty shillings yearly revenue. In so large a
state as ours, therefore, it is very wisely con-
trived, that the people should do“th:it by their

representatives which it is impracticable to

perform in person ; representatives chosen by
a number of minute and separate districts,

wherein all the voters are or may be easily

distinguished. The counties are therefore
represented by knights, elected by the pro-
prietors of lands

; the cities and boroughs are
represented by citizens and burgesses, chosen
by the mercantile or supposed trading interest

of the nation.

The peculiar laws and customs of the house
of commons, relate principally to the raising

of taxes, aw! the elections of members to

serve in parliament.

I he method of making laws is nearly the
same in both houses. In the house of com-
mons, in order to bring in the bill, if the re-

lief sought is of a private nature, it' is first

necessary to prefer a petition
;
which must

be presented by a member, and usually set

forth a grievance required to be remedied.
This petition, when founded on facts of a dis-

putable nature, is referred to a committee of
members, who examine the matter alleged,

and accordingly report it to the house ; and
then (or otherwise upon the mere petition),

leave is given to bring in the bill. In public

matters, the bill is brought in upon motion
made to the house, without any petition.

If the bill begins in the house of lords, if of

a private nature, it is referred to two judges,
to make report. After the second reading,

the bill is said to be committed, that is, re-

ferred to a committee
;
which is selected by

the house, in matters of small importance
;

or upon a bill of consequence, the house ie-

solves itself into a committee of the whole
house. A committee of the whole house is

composed of every member; and to form it

the speaker quits the chair, and may conse-

quently sit and debate upon the merits of it

as a private member, another member being
appointed chairman for the time. In these

committees the bill is usually debated clause

by clause, amendments made, and sometimes
it is entirely new-modelled. Upon the third

reading, further amendments are sometimes
made; and if a new clause is added, it is

done by tacking a separate piece of parch-
ment on the bill, which is called a rider. 1

Black. 182.

The royal assent may be given two ways

:

1. in person, when the king comes to the
house of peers, in his crown and royal robes,
and sending for the commons to the bar, the

titles of all the bills that have passed both
houses are read; and the king’s answer is

declared by the clerk of the parliament. If

the king consents to a public bill, the clerk

usually declares, It: roy It veut, the king wills

it so to be ; if to a private bill, soitfait comine
il est desire, be it as it is desired. If the king
refuses his assent, it is in the gentle language
of, le roy s’avisera, the king will advise upon
it. When a bill of supply is passed, if is car-

ried up and presented to the king by the
speaker of the house of commons

;
and the

royal assent is thus expressed, le roy remercie
ses loyal sujets, accepts leur benevolence,

et. aussi le veut

;

the king thanks his loyal

subjects, accepts their benevolence, and also

wills it o to be. By the slat. 33 lien. VIII.
c. 21., the king may give his assent by let-

ters patent under his great seal, signed with
his hand, and notified in his absence to both
houses assembled together in the upper house.
And when the bill has received the royal as-

sent in either of these ways, it is then, and
not before, a statute or act of parliament.

An act of parliament thus made is the ex-
ercise of the highest authority that this king-

dom acknowledges upon the earth. It lias

power to bind every subject in the land, and
the dominions thereunto. belonging, nay even
the king himself, if particularly named in it;

and it cannot be altered, amended, dispensed
with, suspended, or repealed, but in the
same forms, and by the same authority, of

parliament.

Adjournment is no more than a continu-
ance of the session from one day to another,
as the word itself signifies

;
and this is done

by the authority of each house separately
every day, or for a longer period

; but the

adjournment of one house is no adjournment
of the other. 1 Black. 186.

Prorogation is the continuance of the par-

liament from one session to another, as an
adjournment is a continuation of the session

from day to day. And this is done by the

royal authority, expressed either by the lord

chancellor in his majesty’s presence, or by
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commission from the crown, or frequently by '

1

proclamation ; and by this, both houses are
j

prorogued at the same time, it not being a 1

prorogation ot the house of lords or com-

mons, but of the parliament. The session is
'•

never understood to be at an end until a pro-
;

rogation ;
though unless some act is passed,

or some judgment given in parliament, it is

in truth no session at all. Id.

A dissolution is the civil death of the par-

liament; and this may be effected three ways:

j

1 . By the king’s will expressed either in per-

|
son or representation ; 2. By the demise of

|

[
the. crown; 3. By the length of time.

By the king’s will
;

for as the king has the
|

I sole right of convening the parliament, so also

I it is a branch of the royal prerogative, that

|
he may, whenever he pleases, prorogue the

parliament for a time, or put a final period to

its existence.

By the demise of the crown : this dissolu-

tion formerly happened immediately upon

|
the death of the reigning sovereign; hut the

|
calling a new parliament immediately on the

j

i
inauguration of the successor being found in-

J

;

convenient, and dangers being apprehended

from having no parliament in being, in case
j

!
of a disputed succession, it was enacted by

j

I statutes 7 and 8 VV. III. c. 15., and 6 Anne,

!

j

c. 7,, that the parliament in being shall con-

i tinue for six months after the death of any

j

king or queen, unless sooner prorogued or

dissolved by the successor ; that if the par-

j

liament is at the time of the king’s death se-

I parated by adjournment or prorogation, it

1 shall notwithstanding assemble immediately;

and that if no parliament is then in being, the

members of the last parliament shall assemble

and be again a parliament.

Lastly, a parliament may be dissolved or

1 expire by length of time.

The utmost extent of time that the same

- parliament was allowed to sit by the stat. of

6 W. c. 3. was three years; after the expira-

tion of which, reckoning from the return of
!

the first summons, the parliament was to have

no longer continuance. But by stat. 1 . Geo.

I. c. 38. in order professedly to prevent the

i great and continued expences of frequent

u elections, and the violent heats and animosi-

ties consequent thereupon, and for the peace

and security of the government just then re-

covering from the late rebellion, this term

was prolonged to seven years. So that as

our constitution now stands, the parliament

must expire, or die a natural death, at the

|

end of every seventh year, if not sooner dis-

|

solved by the royal prerogative. See Elec-
1 TION.

Parliament, the high court of, is the su-

preme court of the kingdom, not only for the

making but also tor the execution of laws, by
the trial of great and enormous offenders,

! whether lords or commoners, in the method
of parliamentary impeachment. An impeach-

ment before the lords, by the commons of

Great Britain in parliament, is a prosecution

of the already known and established law,

and has been frequently put in practice

;

being a presentment to the most high and

supreme court of criminal jurisdiction by the

most solemn grand inquest of the whole king-

dom. A commoner cannot, however, be

impeached before the lords for any capital

Offence, but only for high misdemeanors; a

peer may be impeached for any crime. And
they usually, in case of an impeachment of a

peer for treason, address the crown to appoint

a lord high steward, for the greater dignity

and regularity of their proceedings ;
which

high steward was formerly elected by the

peers themselves, though he was generally

commissioned by the king; but it has of late

years been strenuously maintained, that the

appointment of a high steward in such cases

is not indispensably necessary, but the house

may proceed without one. The articles of

impeachment are a kind of bills of indict-

ment, found by the house of commons, and

afterwards tried by the lords ; who are in

cases of misdemeanors considered not only

as their own peers, but as the peers of the

whole nation.

PARNAS3IA, grass of Parnassia, a ge-

nus of the tetragvnia order, in the pentandria

class of plants. The calyx is quinquepardte;

there are five petals, and as many nectaria,

heart-shaped, and ciliated with globular tops;

the capsule quadrivalved. There is but one
species, having a stalk about a foot high, an-

gular, and often a little twisted, bearing a

single white flower at top. The flowers are

very beautifully streaked with yellow ;
so

that though it is a common plant, growing
naturally in moist pastures, it is frequently

admitted into gardens.

PAROLE, a term signifying any thing

done verbally or by word of mouth, in con-

tradistinction to what is written
;

thus an

agreement may he by parole. Evidence
also may be divided into parole evidence and
written evidence. A parole release is good
to discharge a debt by simple contract.. 2

Show. 4 17. The holder of a bill of exchange
may authorize another to indorse his name
upon it.

Parole evidence. See Evidence.

PARONYCHIA, whitlow. See Sur-
gery.
PAROTIDES. See Anatomy.
PAROXYSM. See Medicine.

PARRA, a genus of birds belonging to (die

order of grails ; the characters of which are:

the bill is tapering and a little obtuse; the'

nostrils are oval, and situated in the middle

of the bill ; the forehead is covered with

fleshy caruncles, which are lobated ; the

wings are small and spinous. There are five-

species
;

of which the most remarkable is

the chavaria, which is about the size of a do-

mestic cock. The Indians in the neighbour-

hood of Carthagena, who breed large flocks

of poultry that stray in the woods, and train up
the chavaria to defend them against the nu-

merous birds of prey, no one of which will

dare to encounter it. It is never known to

desert the flock, and it returns every even-

ing to roost.

The parra Dominica is about the size of

the lapwing. The bill is yellow, as are also

the head and upper parts
;
the under are of a

yellowish-white bordering on rose-colour: the

iegs are also yellow. This species inhabits

several of the warmer parts of America and

St. Domingo.
The parra Senegalla, is about the same

size with the former. Its bid is also yellow,

tipped with black; the forehead is covered

widi a yellow skin, the chirr and throat are

black, the head and upper parts of the body
and lesser wing-coverts are grey-brown. 1 he

lower part of the belly, and the upper and

under tail-coverts, are dirty white. At the
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bend of the wing is a black spur, It inhabits

Senegal, and thence derives its name.

The parra jacana, or spur-winged water-

hen, is about the size of the water-rail. 1 he

bill is in length about an inch and a quarter,

of an orange-colour ;
and on the forehead is

a membranous flap, half an inch long, and

nearly as broad. On each side of the head

also is another of the same, about a quarter

of an inch broad; and both together hey

surround the base of the bill. 1 he head,

throat, neck, breast, and under-parts, are

black; and sometimes the belly is mixed
with white, &c. The birds of this species

inhabit Brasil, Guiana, and Surinam ;
but are

equally common at St. Domingo, where they

frequent the marshy places, sides of ponds,

and streams, and wade quite up to the thighs

in the water. 'They are also generally seen

in pairs, and when separated call each other

continually till they join again. 'They are

very shy, and most common in the rainy

seasons in May and November. They are

at all times very noisy
;
their cry sharp and

shrill, and may be heard a great way oft.

This, as well as the other species, is called by
the French chirurgien. The flesh is account-

ed pretty good.

The parra variabilis, or spur-winged water-

hen, is about nine inches long. '1 lie bill is

about 14 inches in length, and in colour is

orange-yellow. On the forehead is a flap of

red skin; the crown of tiie head is brown,

marked with spots of a darker colour
;

the

hind part of the neck is much the same, but

of a deeper dye. On the forepart of The
wing is a yellow spur, &c. The legs are fur-

nished with long toes, as in all the others, the

colour of which is blueish ash. This species

inhabits Brasil, and is said to be pretty com-
mon about Carthagena, and in South Ame-
rica. There are live species in all.

PARRELS, in a ship, are frames made of

trucks, ribs, and ropes, which having both

their ends fastened to the yards, are so con-

trived as'to go round about the masts, that

the yards, by their means, may go up and
down upon the masts: these also, with the

breast-ropes, fasten the Yards to the masts.

PARROT, and PARROQUET. See
PSITTACUS.
PARSLEY. SeeApiuM.
PARSNEP. See Pastinaca.
PARSON, signifies the incumbent of a

church. He is in himself a body corporate,

in order to protect and defend "the rights of

the church by a perpetual succession. When
a parson is instituted and inducted into a

rectory, he is then, and not before, in full and
complete possession 1 Black. 391.

PART, in music, the name ot each of the

melodies of any harmonic composition, and
which, when performed in union, form its

harmony. Four is the fewest number of

parts with which the chordsnecessary to ela-

borate harmony can be completely filled.

PARTERRE, in gardening, a level divi-

sion of ground, which, for the most part, faces

the south, and best front of a house ; and is

generally furnished with greens, flowers, &c.
PARTHENIUM, a genus. of the pentan-

dria order, in the rnonoecia class of punts,

and in the natural method ranking under the

49th order, composite. 1 he male calyx is

common and pentaphyllous ; the florets ot

the disk monopetalous. I he female has five

florets of the radius, each with two male
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florets behind it

; the intermediate female
superior; the seed is naked. There are two
•species.

This plant has been much neglected in

Europe, having, on account of its smell, been
banished from our parterres. It is therefore
indebted for its culture to the distinguished
rank it holds among the Chinese tlowers.
The skill of their florists, and their continual
care, have brought it to so great perfection,
that Europeans scarcely know it. They
have, by their attention to its culture, pro-
cured more than 300 varieties of it, and every
year produces a new one.

PARTI, Partie, Party, or Parted, in

heraldry, is applied to a shield or escutcheon,
denoting it divided or marked out into parti-

tions. See Heraldry.
PARTICIPLE, in grammar, an adjective

formed of a verb, so called because it parti-
cipates partly of the properties of a noun,
and partly of those of a verb.

PARTICLE, in grammar, a denomination
for all those small words that tie or unite
others together, or that express the modes
or manners of words.

PARTIES, in law, signify the persons that
are named in a deed or fine, viz. those that
made the deed, or levied the fine, and also
those to whom the same was made or levied.
Here it is to be observed, that if an indenture
was made between two parties, mentioned
particularly in the beginning of the deed,
and therein one of them grants to another
that is not named ,at the beginning thereof,
such person is no party to that deed, nor can
take any thing thereby. The parties to a
suit at law are the plaintiff and defendant,
who carry on the suit.

PARTITION, in law, signifies a division
of lands, &c. descended by common law or
custom among coheirs or parceners, being
two at least. Partition may also be made
by joint tenants, and tenants in common, by
assent, deed, or writ.

PARTNER If there are several joint
partners, and a person has dealings generally
with one of them in matters concerning their
joint trade, whereby a debt becomes due to
the said person, it shall charge them jointly

and the survivors of them; but if the person
only dealt with one of the partners upon a
separate account, in that case the debt shall

only affect that partner and his executors.
If one or more of the joint traders become
bankrupt, his or their proportions are only
assignable by the commissioners, to be held
in common with the rest who are not bank-
rupts. If one of two partners becomes a
bankrupt, the commissioners cannot meddle
with the interest of the other, for it is not
affected with the bankruptcy of his com-
panion. Payment to one of ‘the partners, is

payment to them all.

PARTRIDGE, in ornithology See Te-
TRAO.
PARES, or Titmouse, in ornithology, a

genus belonging to the order of passeres.
Tire bill is very entire, covered at tire basis
with hairs ;

the tongue is truncated and hairv.
There are 14 species, of which the most re-
markable are:

1. The cristatus, or crested titmouse,
weighs 13 pennyweights; the bill is black,
with a spot of the same colour above it

;
all

-the upper part of the body grey
;
the neck

and under parts are white, with a faint tinc-
ture oi red, which is deepest just below the
wings, the legs are of a lead-colour. It
erects its crown feathers into a crest. It in-
habits the warm parts of North America,
and frequents forest-trees, feeding upon in-
sects.

2. The major, or great titmouse, has the
heac, and throat black, the cheeks white, the
back of a green colour, the belly yellowish-
giecn, divided in the middle by a bed ot
black, which extends to the vent; the rump
of a b ueish-grey, the legs of a lead-colour,
tiie toes divided to the very origin, and the
back toe very large and strong, d his species
sometimes visits our gardens ; but for the
most part inhabits woods, where it builds in
hoilovr trees, laying about ten eggs. It feeds
on insects, which it iinds in the bark of trees.
In the spring they do a great deal of mischief
by picking off the tender buds of the fruit
trees. Like woodpeckers, they are perpe-
tually running up and down tiie bodies of
tiees in quest of load.

r

i his bird lias three
cheerful notes, which it begins to utter in the
month of February.

o. I in; cuudatus, or long-tailed titmouse, is

about five inches and a quarter in length, and
seven inches in breadth. The bill is black,
veiy thick and convex, differing from all
others of this genus. The top of the head,
from the bill to the hind part, is white, mixed
with a few dark-grey feathers: this bed of
white is entirely surrounded with a broad
stioke of black, which, rising on each side of
tiie upper mandible, passes over each eye,
unites at the hind part of the head, and con-
tinues along the middle of the back to the
rump. 4 he feathers on each side of this
black stroke are of a purplish red, as are those
immediately incumbent on the tail. The tail
is the longest in proportion to the bulk of any
British bird, being in length three inches, the
lorm not unlike that of a magpie, consisting of
12 feathers of unequal lengths, the middle-
most (he longest, those on each side growing
gradually shorter. These birds are often
seen passing through our gardens, going from
one tree to another, as if in their road to
some other place, never making anv halt.
1 hey make their nests with great elegance,
of an oval shape, and about eight inches
deep, having near the upper end a hole for
admission. I he external materials are mosses
and lichens curiously interwoven with wool.
On the inside it is very warmly lined with a
thick bed of feathers. The female lays from
10 to 17 eggs. The young follow their pa-
i ents the whole winter, and from (he slimness
of their bodies and great length of tail, appear
while flying like as many darts cutting the
air.

4. I he reiniz, or small species of titmouse.
It is called parus pendulinus, and is often
found in Lithuania. Mr. Coxe, in his Tra-
vels through Poland, gives the following ac-
count of tins little animal. “ The wondrous
structure of its pendant nest induced me to
give an engraving of both that and the birds
themselves. They are of the smallest spe-
cies of titmice. The bead is of a very pale
bluish ash-colour

; the forepart of the neck
and the breast tinged with red; the belly
white

; wings black, back and rump of
a yellowish rust-colour; quill feathers cine-
reous, witli the exterior sides white

; the tail

rust-coloured. I he male is singularly distin-

guished from the female by a pair of black-
pointed whiskers. Its nest is in the shape of
a long purse, which it forms with amazing
art, by interweaving down, gossamer, and
minute fibres, in a close and compact man-
ner, and then lining the inside with down
alone, so as to make a snug and warm lodge
for its young brood. Tire entrance is at the
side, small, and round, with its edge more
strongly marked than the rest of this curious
fabric : the bird, attentive to the preserva-
tion of its eggs or little ones from noxious
animals, suspends it at the lesser end to the
extremity of the slender twigs of a willow or
some other tree over a river. Contrary to
the custom of titmice, it lays only four or
five eggs: possibly Providence hath' ordained
this scantiness of eggs to the remiz, because,
by tire singular instinct imparted to it, it is

enabled to secure its young much more ef-
fectually from destruction than the other spe-
cies, which are very prolific.”

5. Macrocephalus, inhabits New Zealand,
See Plate Nat. Hist. lig. 314.
PASPALUM, a genus of the triandria

digynia class and order. The calyx is two-
valved, orbicular; corolla of the same size;
stigma pencilled. I here are 15 species, all
foreign grasses.

PASQUIN, a mutilated statue at Rome,
in a corner ot the palace of the b rsini : it

lakes its name from a cobier of that city call-
ed Pasquin, famous for his sneers and gibes,
and who diverted himself with passing his
jokes on all the people who went through that
street. After his death, as they were digging
up the pavement before iris shop, they found
in the earth the statue of an antient gladiator,
well cut, but maimed, and half-spoiled : this
they set up in the place where it was found,
and by common consent named it Pasquin.
Since that time all satires are attributed to
that figure, and are either put into its mouth
o' pasted upon it, as it they were written by
Pasquin redivivus

; and these are addressee!
by Pasquin to Marforio, another statue at
Rome. W hen Marforio is attacked, Pasquin
comes to his assistance, and when Pasquin is
attacked, Marforio assists him in his turn.
PASS, a sti aight, difficult, and narrow

passage, which shuts up the entrance into a
country. I he first care of the general of an
army is to seize the passes of the country
into which he would carry the war, to fortify
tlrt m, and take care that they are well
guarded,

PASSAGE, orPASso, any phrase or short
pent ion ot any air, or other composition.
Every member ot a strain or movement is a
passage.

Passage, birds of. See Migration.
PASSAGIO (Italian),a succession ofsounds

so connected in their melody and expression,
as to form a member or phrase in the com-
position.

PASSANT. See Heraldry.
PASSERINA, in botany, a genus of the

octandria monogynia class of plants, the
llpwei of which is composed of a single petal,
divided into four oval segments at the limb

;

tire fiuit is a coriaceous capsule, ot an oval
shape, with only one cell, and containing a
single oval seed. There are 19 species.

PASS'(FLORA, or Passion-flower, a
genus of the pentandria order, in the gynan-
dria class of plants, and in the natural method
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ranking tinder the 34th order, eucurb'tacete.

The-. calyx is pentaphyllous
; there are live

petals; the nectarium a crown; the berry is

pedicellated. There are 36 different species,

ail ot them natives of warm foreign countries,

only one of which is sufficiently hardy to suc-

ceed weil in the open ground here; all the
others requiring the shelter of a greenhouse
or stove, but chiefly the latter. The most re-

markable are

:

1. The caerulea, or blue-rayed common
palmated passion-flower, with large spreading
flowers, with whitish-green petals, and a blue
radiated nectarium; succeeded by a large,

oval, yellowish fruit. It is in flower from
July until October; but the flowers are only
ot one day’s duration, generally opening
about 11 or 12 o’clock, and frequently in hot

sunny weather burst open with elasticity, and
continue fully expanded all that day; and the
next they gradually close, assuming a decay-
ed appearance, and never open any more.

2. The incarnala, or flesh-coloured Italian

passion-flower, has leaves composed of three

sawed lobes, each leaf attended by a twining
tendril; and at theaxillas long slender pedun-
culi, terminated each by one whitish flower,

having a -greenish calyx, and a reddish or

purple radiated nectarium, surrounding the
column of the fructification

; which succeed
to a large, round, fleshy fruit, ripening to a
beautiful orange-colour.

3. The vespertilio, or bat’s-wing passion-

flower, lias large, bilobate, or two-lobed
leaves, the base roundish and glandular, the
lobes acute, widely divaricated like a bat’s

wing, and dotted underneath; and axillary

flowers, having white petals and rays.

4. Passitlpra alata, one of the finest orna-
ments of our stoves.

As all the species are natives of warm
climates, in this country they are mostly of
a tender quality, except the first sort, which
succeeds very well in the full ground, in a
warm situation

; only their young branches
are sometimes killed in very severe winters;
but plenty of new ones generally rise again in

spring following; the others, denominated
stove kinds, must always be retaiped in that
repository.

PASSIONS, in painting: the passions are
properly considered as subjects of painting,
because being capable of representation by
lines and colours, they fall within the pro-
vince of that art, whose office it is to deli-

neate all objects which can be expressed by
those means. To represent the passions
justly and fully, is however the utmost reach
of the imitative art. The nicest accuracy is

requisite, and the smallest deviation is fre-

quently destructive of the whole effect in-

tended to he produced.
Le Brun, a celebrated French painter, pub-

lished a collection of heads, in which he gave
examples of the appearances produced in the
countenance by each distinct passion. But
these examples are for the most part over-
charged and gross. The student will find a
much surer guide in the late publication of
il The Anatomy of Painting,” by Charles
Bell, where the rules for delineating the pas-
sions are laid down with precision, by a fair

demonstration of physical effects.

PASSPOR T, or Pass, a licence or writ-

ing obtained from a prince or governor,
granting liberty and safe conduct to pass

through his territories without molestation.

V OL, II.

Passport also signifies a licence obtained for

importing contraband goods, or for export-

ing and importing merchandise without pav-
ing the duties ;

these last licences are al-

ways given to ambassadors and other public

ministers for their baggage, equipage, &c.
If dny person forges or coimterfeitsa passport,

commonly called a Mediterranean pass, for

any ship, or shall alter or erase any pass made
out by the commissioners for executing the
office of lord high admiral, or shall publish
as true any forged, altered, or erased pass,

knowing the same to be forged, &c. every
such person being convicted in any part of
his majesty’s dominions where such ofience
may be committed, shall be guilty of felony
without benefit of clergy, by 4 Geo. II. cap.
18. sect. 1.

PASTE, in the glass trade, a kind of co-
loured glass, made of calcined crystal, lead,
and metallic preparations, so as to imitate the
natural gems : for the manner of effecting
which see Glass.

PAS I EBOARD. See Paper.
PASTINACA, the parsnip, a genus of

the digynia order, in the pentandria class of
plants, and in the natural method ranking
under the 43th order, umbellatx. The fruit

is an elliptical compressed plane; the petals
are involuted and entire. There are only
three species of this genus, the principal of
which is the pastinaca sativa, or garden pars-
nip, which is an exceedingly fine esculent
root. It is to be propagated by sowing the
seeds in February or March, in a rich mel-
low soil, which must be deep dug, that the
roots may be able to run deep without hin-

drance. It is a common practice to sow car-
rots at the same time upon the same ground
with the parsnips

; and if the carrots are de-
signed to be drawn young there is no harm
in it. The parsnips, when they are grown
up a little, must he thinned to a foot dis-

tance, and carefully kept clear of weeds.
They are finest tasted just at the season when
the feaves are decayed

;
and such as are de-

sirous to eat them in spring should have them
taken up in autumn, and preserved in sand.
They are useful for cattle.

PATEE, orPATTEE, in heraldry, a cross
small in the centre, and widening to the ex-
tremes, which are very broad.

PATELLA. See Anatomy.
PATELLA, or Limpet, a genus of insects

belonging to the order vermes testacea. The
shells are of that class which is called uni-

valves
; they have no contour, and are in the

form of little pointed cones. They are al-

ways attached to some hard body.. Their
summit is sometimes acute, sometimes ob-
tuse, flatted, turned back, or perforated.

The rock, or other hard body, to which they
are always found adhering, serves as a kind
of second or under shell to preserve them
from injury

; and for this reason Aldrovandus
and Rondelet have classed them among the

bivalves; but in this error they have not
been followed by any other writer. The
shells consist of carbonat of lime. But when
exposed to a red-heat, they emit a smell

like horn ; and when dissolved in acids, a se-

mi-liquid gelatinous matter was left behind.
There are 3§ species of this genus, which are

principally distinguished by peculiarities in

their shells. See Plate Nat. Hist. tig. 3 1 7.

PA TENT, in general, denotes something
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that stands open or expanded: thus a leaf

is said to be patent when it stands almost at

right angles with the stalk.

Patent, or letters paten', are writings
sealed with the great seal of England, by
which a man is authorized to do, or to enjoy,
any thing, which of himselt he could not do.
1 hey are called so by reason of their form;
as being open, with their' seal affixed, ready
to be exhibited for the confirmation of the
authority .delegated by them.

PA1IIOLOGT, that part of medicine
which explains the symptoms of diseases.

PATRON, in the canon and common
law, is a person, who having the advowson of
a parsonage, vicarage, or the like spiritual
promotion, belonging to his manor, has, on
that account, the girt and disposition of the
benefice, and may present to it whenever it

becomes vacant. 'T he patron’s right of dis-

posing ot a benefice originally arises either
from the patron or his ancestors, &c. being
the founders or builders of the church; from
their having given lauds for the maintenance
thereof

; or from the church’s being built oil

their ground; and frequently from all three
together. See Advowson.
PA\ EMENT. See Paving.
PA\ E ETA, in botany, a genus of the te-

trandria monogynia class’of plants, with a mo-
nopetalous funnel-fashioned flower, and a
monospermous berry. There are seven spe-
cies, shrubs, natives of Africa, China, and the
West Indies.

PAVILION. See Architecture.
Pavilion, in heraldry, denotes a covering

in form of a tent, which invests or wraps up
the armories of divers kings and sovereigns,
depending only on God and their sword.

PAVING, the construction of ground-
floors, streets, or highways, in such a manner
that they may be conveniently walked upon.
In Britain the pavement of the grand streets,
&c. is usually of flint or rubblestone

; courts^
stables, kitchens, halls, churches, &c. are
paved with tiles, bricks, flags, or firestone ;

sometimes with a kind of freestone and raw-
stone. In some streets, as of Venice, the
pavement is of brick : churches are some-
times paved with marble, and sometimes with
mosaic work, as the church of St. Mark at
Venice. In France the public roads, streets
courts, & c. are all paved with gres or grit,
a kind of freestone. In Amsterdam, and the
chief cities of Holland, they call their brick
pavement the burgomasters’ pavement, to
distinguish it from the stone or flint pave-
ment, which usually takes up the middle of
the street, and which serves for carriages

; the
brick which borders it being destined for tht
passage of people on foot.

Pavements of freestone, flint, and 'flaws, i >5

streets, &c. are laid dry, that is, in a bed of
sand; those of courts, stables, ground-rooms,
&c. are laid in a mortar of lime and sand, or
in lime and cement, especially if there are
vaults or cellars underneath. Stonemasons,
after laying a floor dry, especially of brick,
spread a thin mortar over it ; sweeping it

backwards and forwards to Till up the joints.
The several kinds of pavement are as va-
rious as the materials of which they are com-
posed, and whence they derive the name by
which they are distinguished : as,

1. Pebble-paving, which is. done \viih
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tones collected from the sea-beach, mostly

brought from the islands of Guernsey and Jer-

sey : they are very durable, indeed the most

so of any stone used for this purpose. 1 hey

are used of various sizes ;
but those which are

from six to nine inches deep are esteemed

the most serviceable. When they are about

three inches deep they are denominated

holders or bowlers : these are used for pav-

ing court-yards, and other places not accus-

tomed to receive carriages with heavy weights

;

and when laid in geometrical figures they

have a very pleasing appearance.

2. Rag-paving was much used in London,

but is very inferior to the pebbles ; it is dug

in the vicinity of Maidstone in Kent, from

which it has the name of Kentish ragstone

:

there are squared stones of this material for

paving coach-tracks and footways.

3. Purbeck pitchens, squared stones used

in footways : they are brought from the island

&f Purbeck, and also frequently used in court-

yards
;
they are in general from six to ten

inches square, and about live inches deep.

4. Squared paving, for distinction by some
called Scotch paving, because the first of the

kind paved in the manner that has been and

continues to be paved came from Scotland
;

the first was a clear close stone, called blue

whynn, which is now disused because it has

been found inferior to others since introduced

in the order they are hereafter placed.

5. Granite, a hard material, brought also

from Scotland, of a reddish colour, very su-

perior to the blue whynn quarry, and at pre-

sent very commonly used in London.

6. Guernsey, which is the best, and very

much in use :*
it is the same stone with the

pebble before spoken of, but broken with

iron hammers, and squared to any dimen-

sions required, of a prismoidal figure, set with

its smallest base downwards. The whole of

•the foregoing paving should be bedded and

paved in small gravel.

7. Purbeck paving, for footways, is in ge-

neral got in large surfaces about two inches

and a half thick ; the blue sort is the hardest

and the best of this kind of paving.

8. Yorkshire paving, is an exceeding good

material for the same purpose
;
and is got of

almost any dimensions of the same thickness

as the Purbeck. This stone will not admit

wet to pass through it, nor is it affected by

the frost.

y. Ryegate, or firestone paving, is used

for hearths, stoves, ovens, and such places as

are liable to great heat, which does not affect

the stone if kept dry.

10. Newcastle flags, are stones about two

feet square, and one inch and a half or two

inches thick : they answer very well for pav-

ing out-offices; they are somewhat like the

Yorkshire.

11. Portland pacing, with stone from the

island of Portland : this is sometimes orna-

mented with black marble dots.

12. Swedland paving, is a black slate dug

in Leicestershire, and looks well for paving

halls, or in party-coloured paving.

13. Marble paving,
.

is mostly variegated

with different marbles, sometimes inlaid in

mosaic. .....
14. Flat brick paving, done with brick

laid in sand, mortar, or groute ; as when li-

quid lime is poured into the joints.

15. Brick-on-edge paving, done with brick

laid edgewise in the same manner. Bricks

are also laid flat or edgewise in herring-bone.

Bricks are also sometimes set endwise in

sand, mortar, or groute. Paving is also per-

formed w ith paving bricks ;
ten-inch tiles ;

foot tiles; clinkers for stables and outer-of-

fices ; and even with the bones of animals,

for gardens, &c.
Pavements of churches, S:c.. frequently

consist of stones of several colours; chiefly

black and white, and of several forms, but
chiefly squares and lozenges, artfully dis-

posed. Indeed there needs no great variety

of colours to make a surprising diversity of

figures and arrangements. M. Truchet, in

the Memoirs of the French Academy, has

shewn by the rules of combination, that two
square stones, divided diagonally into two
colours, may he joined together chequerwise
64 different ways : which appears surprising

enough, since two letters or figures can only

be combined two ways.

The reason is, that letters only change their

situation with regard to the iirst and second,

the top and bottom remaining the same ;

but in the arrangement of these stones each
admits of four several situations, in each

whereof the other square may be changed 16

times, which gives 64 combinations.

Indeed, from a farther examination of these

64 combinations, he found there wrere only

32 different figures, each figure being re-

peated twice in the same situation, though
in a different combination

;
so that the two

differed from each other only by the trans-

position of the dark and light parts.

PAU LILIANS, Christians of the seventh

century, disciples of one Constantine, a na-

tive of Armenia, and a favourer of the errors

of Manes ; who, as the name Manichees was
become odious to all nations, gave those of

his sect the title of Paulicians, on pretence

that they followed only the doctrine of St.

Paul.

PAULINIA, a genus of the trigynia or-

der, in the octandria class of plants, and in

the natural method ranking under the 23d
order, trihilatie. Its characters are these

:

the flower has a permanent empalement,
composed of four small oval leaves; it has

four oblong oval petals, twice the size of the

empalement ; and eight short stamina with a

turbinated germen, having, three short slen-

der styles, crowned by spreading stigmas ;

the germen turns to a large three-cornered

capsule with three cells, each containing one
almost oval seed. There are 17 species, na-

tives of the West Indies.

PAULIONISTS, in church history, Chris-

tians of the third century, disciples of Paul

Samosatensis, bishop of Antioch, who denied
Christ’s divinity, maintaining that when we
call him the Son of God, we do not thereby

mean that he is really and truly God ; but

only that he w>as so perfect a man, and so

superior in virtue to all others, that he has

this name given him by way of eminence.

PAVO, the peacock, in ornithology, a ge-

nus belonging to the order of gallinae. The
head is covered with feathers which bend
backwards ; the feathers of tire tail are very

long, and beautifully variegated with eyes of

different colours. Latham enumerates eight

species. The most remarkable are,

1. The cristatus, or common peacock,

which is about the size of a common turkey
;

the length from the tip of the bill to the end
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of the fail being three feet eight inches. Ort
the crown there is a sort of crest, composed
of 24 feathers, which are not webbed except
at the ends, which are gilded green. See
Plate Nat. Hist, flg. 318. The female is

rather less than the male.

r

l his bird, now so common in Europe, is

of Eastern origin, being a native of India,

They are found wild in the islands of Ceylon
and Java in the East Indies, and at St. He-
lena, at Barbuda, and other West India
islands. They are not natural to China ; but
they are found in many places of Asia and
Africa. They are, however, no where so
large or so line as in India, in the neighbour-
hood of the Ganges, whence, by degrees,
they have spread into all parts,, increasing in
a wild state in the warmer climes, but want-
ing some care in the colder regions. In
ours this bird does not come to its full plu-
mage till the third year. The female lays
live or six greyish white eggs; in hot cli-

mates 20, the size of those of a turkey.
These, if let alone, she lays in some secret
place, at a distance from her usual resort, td
prevent their being broken oy the male,
which lie is apt to do if he finds them. The
time of sitting is from 27 to 30 days. The
young may be fed with curd, chopped leeks,
barley • i, & c. moistened; and are fund
of gu: shoppers and some other insects. In.
live or six months they will feed as the old
ones, on wneat and barley, with what else
they can pick up in the circuit of their con-
finement. They are caught in India by car-
rying lights to ‘the trees where they roost,
and having painted representations of the
bird presented to them at the same time

;

when they put out the neck to look at the
figure, the sportsman slips a noose over the
head, and secures his game. In most ages
they have been esteemed as a salutary food.
Uortensius gave the example at Rome,* where
it was carried to the highest luxury, and sold
dear; and a young pea-fowl is thought a
dainty even in the present times.

2. The pavo biealcaratus is larger than
the common pheasant. The feathers on the
crown of the head are sufficiently long to
form a crest, of a dull-brown colour. The
neck is bright brown, striated across with
dusky brown: the upper parts of the back,
scapulars, and wing-coverts, are dull-brown,
dotted with paler brown and yellowish ; be-
sides which each feather is marked near the
end with a roundish large spot of a gilded
purple colour, changing into biue and green
in different lights; the lower part of the
back and rump are dotted with white ; all the
under parts are brown, striated transversely
with black. The female is a third smaller
than the male. This species is of Chinese
origin ; and some of them have been brought
from China to England alive.

3. The pavo tibetanus is about the size of
a pintado, being about two feet and nearly
two inches long. The head, neck, and un-
der parts, are ash-coloured, marked with
blackish lines : the wing-coverts, back, and
rump, are grey, with small white dots ; be-
sides which, on the wing-coverts and back
are large round spots of a line blue, chan-
ging in different lights to violet and green
gold. This species inhabits the kingdom of
Thibet. The Chinese give it the name of

chin-Lduen-khi.
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PAUPER, in law. See Forma pauper-
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PAUSE, in music, a mark or character,

consisting of a curve drawn over a dot, and
signifying that the note or the rest, over

which it is placed, is to be continued beyond
the regular time. The exact length of the

f

>ause is not dictated by any stated rule, but

eft to .the judgment, taste, and feeling of the

performer
;
wiio sometimes is licensed by the

words ad libitum, to introduce extempore
embellishments.

PAUSUS, a genus of insects, of the order

coleoptera. The generic character is: an-

tennae of two joints, the upper very large,

inflated, moveable, and hooked
;

head
stretched forwards

;
wing-sheaths llexile, de-

flected, truncated.

1 . Pausus mierocephalus. The head is

uncommonly small ; the thorax broader than

the head, and very uneven, the two parts

being entirely separated by a transverse fur-

row. This rare insect is a native of Banana
island, and Sierra Leone in Africa. Its co-

lour is a blackish brown. It is represented

on the Plate, both in its natural size, and
considerably magnified.

The 2d species, or pausus sphaerocerus, is

thus described by Dr. Afzelius, “ There
was a house building for the governor, on an

eminence at the south end of Free-town, in

Sierra Leone. 1 had not resided there many
days, when one evening, having just Sighted

my candle, and begun to write, I observed

something dropping from the deling before

me upon the table, which, from its singular ap-

pearance, attracted my particular attention.

It remained for a little while quite immove-
able, as if stunned or frightened, but began
soon to crawl very slowly and steadily. I

then caught it, put it into a box, and left it

confined there for a day or two. One even-

ing, going to look at it, and happening to

stand between the light and the box, so that

my shadow fell upon the insect, I observed,

to my great astonishment, the globes of the

antenna;, like two lanthorns, spreading a dim
phosphoric light. This singular phenomenon
raised my curiosity, and, after having ex-

amined it several times that night, 1 resolved

to repeat my researches the following day.

But the animal being exhausted, died before

the morning, and the light disappeared ; and
afterwards, not being able to find any more
specimens, I was prevented from ascertaining

the fact by reiterated experiments at different

times.”

PAWLE, in a ship, a small piece of iron

bolted to one end of the 'beams of the deck,

close to the capstan
;
but yet so easily, as

that it can turn about. Its use is, to stop the

capstan from turning back, by being made to

catch hold of the whelps : they therefore say,

heave a pawle
;
that is, heave a little more,

for the pawle to get hold of the whelps : and
this they call pawling the capstan.

PAWN, a pledge lodged for the security

of the payment of a sum of money borrowed.
As the party that pawns the goods has a ge-

neral property therein, they cannot be for-

feited by the person that has them in pawn,
for any offence of his ; neither can they be
taken in execution for his debt : on the other
band, -where goods are repawned for money,
if alter judgment is obtained against the

pawner for debt, the goods in the pawnee’s

hands a re not liable to execution until such

time as the money lent is paid to the pawnee.
He tha t borrows money on a pawn is to have
again the pledge, when lie repays the same,

or he may bring an action for detaining it

;

and Iris very tender of the money revests the

special property in him. Likewise it has

been held, that where a broker refuses, on
tendering the money, to redeliver the goods,

he thereupon shall be indicted. In case

goods are pawned for lent money, and no
day fixed for their redemption, they are said

to be redeemable at any time during the

pawner’s life ; and though they may not be
redeemed after his death, they may after the

death of the pawnee. Where the pawn is

redeemable on a certain day, it must be
strictly observed, or upon failure of payment
it may be sold. Also it is thecommon practice

of the brokers, when no day is fixed for re-

demption, not to stay longer than a year for

their money, at the expiration of which time

they usually seil the goods. See also 39 and
40 Geo. 111. c. 99.

PAY, in the sea language. The seamen
say, pa) r more cable, when they mean to let

out more cable.

PAYING, among seamen. When the

seams of a ship are laid over with a coat of

hot pitch, it is called paying her ; and when
this is done with canvas, parcelling : also

when, after she is graved, and the soil burned
off, a new coat of tallow and soap, or one of

train-oil, rosin, and brimstone boiled toge-
ther, is put on her, that is also called pay-
ing of a ship.

PAYMENT, is the consideration or pur-
chase-money for goods, and may be made
by the buyer giving to the seller the price

agreed upon, either by bill or note, or by
money. W here a day certain is appointed
for payment, the party bound shall be al-

lowed till the last moment of the day to pay
it in, if it is an inland bill. 4 T. R. 1 73.

Payment of money before the day is, in

law, payment at the day
;

for it cannot, in

presumption of law, be any prejudice to him
to whom the payment is made, to have his

money before the time ; and it appears by the
party’s receipt of it, that it is for his own ad-

vantage to receive it then. 5 Co. 1 17.

PEACE, in law, signifies a quiet and
harmless behaviour towards the king and his

people. The king, by his office and dignity

royal, is the principal conservator of the

peace within all his dominions, and may give

authority to any other to see the peace kept,

and to punish such as break it: hence it is

usually called the king’s peace. AH the great

officers of state are generally conservators of

the peace throughout the kingdom, and may
commit all breakers of it, or bind them in

recognizance to keep it. Also the sheriff,

coroner, constables, and tithingmen, are con-
servators of the peace within their own juris-

diction; and may apprehend all breakers of

the peace, and commit them till they find

sureties to keep the peace. 1 Black. 350.

PEAC E, justices of the, are persons ap-

pointed by the king’s commission to attend
to the peace of the county where they dwell.

They were called guardians of the peace till

the 36th year of Edw. III. c. 12, where they
are called justices.

A justice of the peace must, before he
Z z 2
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eh, take the oath of office, which is always
done at the general quarter sessions for the
county, by virtue of a dedimus potestatem
out of chancery.

Sheriffs, coroners, attorneys, and proctors,
may not act as justices of the* peace.

I he power, office, and duty of this magis-
trate, extends to an almost infinite number of
instances, specified in some hundreds of acts
ot parliament, and every year accumulating.

The commission of the peace does not de-
termine by the demise of the king, nor until

six months after, unless sooner determined by
the successor : but before his demise, the
king may determine it, or may put out any
particular per.- on ; which is most commonly
done by a new commission, leaving out such
person 's name.

Justices of the peace can only be appoint-
ed by the king’s special commission, and such
commission must be in his name ; but it is

not requisite that there should be a special

suit or application to, or warrant from, the
king for the granting thereof, which is only
requisite for such as are of a particular na-
ture

; as constituting the mayor of such a
town, and his successors, perpetual justices

of the peace within their liberties, &c. which
commissions are neither revocable by the king,

nor determinable by his demise, as the com-
mon commission of the peace is, winch is

made of course by the lord chancellor, ac-

cording to his discretion. 1 Lev. 219.

The form of the commission of the peace,
as it is at this day, was, according to Haw-
kins, settled by the judges about the 23 Eliz.

4 lust. 471.

Qualifications. On renewing the commis-
sion of the peace (which generally happens
when any person is newly brought into the
same), a writ of dedimus potestatem is issued'

out of chancery to take the oath of hint

who is newly inserted, which is usually iu a
schedule annexed

;
and to certify the same

into that court at such a day as the writ com-
mands. Unto which oath are usually an-
nexed the oaths of allegiance and supremacy.
Lamb. 53.

Jurisdiction. It seems now to be settled,

that justices of the peace have no power to
hear and determine felonies, unless they are
authorized so to do by the express words of
their commissions

; and that their jurisdic-

tions to hear and determine murder,
manslaughter, and other felonies and tres-

passes, is by force of the word assignavimus
iu their commission, which gives them, or
two of them (whereofone is of the quorum\
power to hear and determine felonies, &c,
2 Haw. P. C. 38. And hence it has been
lately adjudged, that the caption of an in-

dictment of trespass before justices of the
peace, without adding, necnon ad diversas

felonias, &c, assignat, is naught. Trim 7 G.
I. in B. R. But though justices ofthe peace,,

by force of their commission, have authority
to hear and determine murder and man-
slaughter, yet they seldom exercise a juris-,

diction herein, or in any other offences in

which clergy is taken away, for two reasons s

1 . By reason of the monition and clause in

their commission, viz. in cases of difficulty to
expect the presence of the justices of assize,

2. By the direction ot the statute of 1 and 2
P. and M. c. 13, which directs justices of the
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•peace, in case of manslaughter and other fe-

lonies, to take the examination ot the pri-

soner, and the information ot the fact, and

put the same in writing ;
and then to bail the

prisoner if there is cause, and to certify the

same with the bail at the next general gaol-

delivery ; and therefore in cases of great mo-

ment they bind over the prosecutors, and bail

the party, if bailable, to the next general

gaol-delivery ;
but in smaller matters, as

?

jetty larceny, and in some other cases, they

find over to the sessions ;
but this is only in

point of discretion and convenience, not be-

cause they have not jurisdiction of the crime.

As to inferior offences, the jurisdiction

herein given to justices ot the peace by par-

ticular statutes, is so various, and extends to

such a multiplicity ot cases, that it would be

endless to endeavour to enumerate them. 6

Mod. 128. It has been held, that not only

assaults and batteries, but libels, barratry,

and common night-walking, and haunting

bawdy-houses, and such like offences, which

have a direct tendency to cause breaches of

t he peace, are cognizable by justices ot the

peace, as trespasses within the proper and

natural meaning of the word. 1 Lev. 139.

Duty. Justices of the peace are to hold

their sessions four times in the year, viz. the

iirst week after Michaelmas, the Epiphany,

Easter, and St. Thomas. They are justices

of record ;
for none but justices of record

can take a recognizance of the peace. Every

justice of the peace has a separate power, and

may do all acts concerning his office apart

and by himself, and even may commit a fel-

low-justice upon treason, felony, or breach

of the peace
;
and this is the antient power

which conservators of the peace had at com-

mon law. By several statutes justices may
act, in many caSes, where their commission

does not reach ;
the statutes themselves be-

ing a sufficient commission. Wood, Inst. 79,

80 .

Justices of the peace are authorized to do

all things appertaining to their office, so far

as they relate to the laws for the relief, main-

tenance, and settlement of the poof; for

passing and punishing vagrants ; for repair of

the highways ;
or to any other laws concern-

ing parochial taxes, levies, or rates
;
notwith-

standing they are rated or chargeable with

the rat< s, with any place affected by such

their acts. Provided that this shall not em-

power any justice for any county at large to

act in the' determination of any appeal to the

quarter-sessions of such county, from any

order, matter, or thing, relating to any such

parish, township, or place, where such justice

is so charged or chargeable. 16 Geo. II. c.

*8 .

The {>ower of justices is ministerial, when
thev are commanded to do any thing by a

superior authority, as the court of B. R. &c.

In all other cases they act as judges; but

they must proceed according to their com-

mission, &c. Where a statute requires an

act to be done by two justices, it is an estab-

lished rule, that if the act is of a judicial na-

ture, or the result of discretion, the two jus-

tices must be present to concert and join in

it, otherwise it will lie void; as in the orders

of removal and filiation, the appointment of

overseers, and the allowance of tiie indenture

of a parish apprentice; but where the act is

merely ministeiial, they may act separately.

as in the allowance of a ppor-rate. This is

the only act of tsvo justices which has been
construed to be ministerial ; and the pro-
priety of this construction has been justly

questioned. 4 Duruf. & East, 386.

It a justice of the peace does not observe
the form of proceeding directed by a sta-

tute, it is coram non judice, and void
; but if

he acts according to the direction of the sta-

tutes, neither the justices in sessions, nor B. R.
can reverse what he has done. Jones, 170.

Where a justice shall exceed his authority
in granting a warrant, the officer must exe-
cute it, and he is indemnified for so doing;
but if it is in a case wherein he has no juris-

diction, or in a matter whereof he has no
cognizance, the officer ought not to execute
such warrant

; for the officer is bound to take
notice of the authority and jurisdiction of the
justice. 10 Co. 76.

Justices acting improperly. If a justice of
the peace will not, on complaint to him made,
execute his office, or if lie shall misbehave
in his office, the party grieved may move the
court of king’s bench for an information, and
afterwards may apply to the court of chan-
cery to put him out of the commission. But
the most usual way of compelling justices to

execute their office, in any case, is by writ

ot mandamus out of the court of king’s

bench.

Where the plaintiff in an action against a
justice, shall obtain a verdict, and the judge
shall, fir open court, certify on the back of the
record, that the injury for which such action

was brought, was wilfully and maliciously
committed, the plaintiff shall have double
costs. 24 G. IT. c. 44. And if a justice of
peace acts improperly, knowingly, informa-
tion shall be granted.* 27 G. III.

No justice shall be liable to be punished
both ways, that is, criminally and civilly ;

but before the court will grant an informa-
tion, they will require the party to relinquish

Jus civil action, if any such is commenced:
and even in the case of an indictment, and
though the indictment is actually found, the
attorney-general, on application made to him,
will grant a noli prosequi upon such indict-

ment, if it appears to him that the prosecutor
is determined to carry on a civil action at the
same time. Bur. 719.

It any action shall be brought against a
justice for any thing done by virtue of his

office, he may plead the general issue, and
give the special matter in evidence ; and if

lie recovers he shall have double costs. 7
Tac. e. 5. Such action shall not be laid but
in the county where the fact was committed.
21 'l ac. c. 12. And no suit shall be com-
menced against a justice of the peace till

alter one month’s notice. And unless it is

proved upon the trial that such notice was
given, the justice shall have a verdict and
costs. And no action shall be brought against
any constable or other officer, or any person
acting by his order and in his aid, for any
thing done in obedience to the warrant of a
justice, till demand has been made, or left at

the usual place of his abode, by the party or
by his attorney, in writing, signed by the
party demanding the same, of the perusal
and copy of such warrant, and the same has
been refused or neglected for six days after

such demand. And no action shall be brought
against any justice for any tiling done in the

1 execution of his office, unless commenced
within six months after the act committed.
24 G. II. c. 44.

PEACH, in botany. See Amygdalus.
PEACOCK. See Pavo.

PEAK of Derbyshire, a chain of very
high mountains in the county of Derby in

England, famous for the mines they contain,

and lor their remarkable caverns. The most
remarkable of these are Pool’s-hole and El-

den-hole. The former is a cave at the foot of

a high hill called Coitmoss, so narrow at the

entrance that passengers are obliged to creep
on all-fours ; but it soon opens to a consider-

able height, extending to above a quarter of

a mile, with a roof somewhat resembling that

of an antient cathedral. By the petrifying

w*ater continually dropping in many parts of
the cave, are formed a variety of curious

figures, and representations of the works both
of nature and art. There is a column here
as clear as alabaster, which is called “the
queen of Scots’ pillar,” because queen Mary
is said to have proceeded thus far when she
visited the cavern. It seems, the curiosity of
that princess had led her thus far into the
dark abode, and indeed there are few tra-

vellers who care to venture farther; but
others, determined to see the end of all, have
gone beyond it. After sliding down the
rock a little way, is found the dreary cavity
turned upwards : following its course, and
climbing from crag to crag, the traveller ar-

rives at a great height, till the rock, closing
over his head on all sides, puts an end to any
further subterraneous journey. Just at turn-
ing to descend, the attention is caught by a
chasm, in which is seen a candle glimmering
at a vast depth underneath. The guides
say, that the light is at a place near Alary
queen of Scots’ pillar, and no less than 80
yards below. It appears frightfully deep in-

deed to look down
;
but perhaps does not

measure any thing like what it is said to do.

If a pistol is fired by the queen of Scots’ pil-

lar, it will make a report as loud as a cannon.
Near the extremity there is a hollow in the
roof, called “ the needle’s eye;” in which if

a candle is placed, it will represent a star in

the firmament to those who are’below. At a
little distance from this cave are two small
clear streams, consisting of hot and cold wa-
ter, sc near each other, that the finger and
thumb of the same hand may be put, the one
into the hot water, and the other into the
cold.

Elden-hole is a dreadful chasm in the side

of a mountain ; which, before the latter part
of the last century, was thought to be alto-

gether unfathomable. In the time of queen
Elizabeth a poor man was let down into it for

200 yards; but he was drawnTipin a frenzy,
and soon after died. In 1682 it was exa-
mined by captain Collins, and in 16<)9 by
captain Stunuy, who published their* ac-
counts in the Philosophical Transactions.
The latter descended by ropes fixed at the
top of an old lead-ore pit, tour fathoms al-

most perpendicular, and thence three fa-

thoms more obliquely, between twro great
rocks. At the bottom of this he found an en-

trance into a yery spacious cavern, whence he
descended along with a miner for 25 fathoms
perpendicular. At last they came to ^ great
river or water, which he found to be twenty
fathoms broad and eight fathoms deep. The
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miner who accompanied him, insisted that

tins water ebbed and flowed with the sea

;

but the captain disproved this assertion, by

remaining in the place from three hours flood

to two hours ebb, during which time there

was no alteration in the height of the water.

As they walked by the side of this water,

they observed a hollow in the rock some feet

above them. The miner went into this

place, which was the mouth of another ca-

vern; and walked for about 70 paces in it,

till he just lost sight of the captain. Ha then

called to him, that he had found a rich mine,

but immediately after came running out, and

crying that he .had seen an evil spirit ; nor

could any persuasions induce him to re-

turn. The floor of these caverns is a kind of

white stone enamelled with lead ore, and the

roofs are encrusted with shining spar. On
his return from this subterraneous journey,

captain Sturmv was seized with a violent

head-ache, which, after continuing four days,

terminated in a fever, of which he died in a

short time.

Several years ago this cavern was visited

by the late Mr. James Ferguson, who tells

us, 'that it consists -of two hollows one over

another ;
but that the mouth of the lower-

most is now stopped up by planks of timber

laid across it, on which is a heap of stones

thrown in at the upper mouth, with a design

to fill up the cavern entirely ;
which, how-

ever, will probably be never accomplished,

on account of its vast size.

PEAR, in botany. See Pyrus.

PEARC II, in ichthyology. See Perca.

PEARL, in natural history, a hard, white,

shining body, usually roundish, found in va-

rious kinds of testaceous lishes.

Pearls, though esteemed of the number of

gems by our jewellers, and highly valued,

net only at this time, but in all ages, proceed

only from a distemper in the creature that

produces them, analogous to the bezoars aiid

other stony concretions in several animals of

oilier kinds.

The fish in which the largest and finest

pearls are usually produced, is the East In-

dian pearl-oyster, as it is commonly called.

Besides this shell there are many others that

are found to produce pearls
;

as the common
I * oyster, the muscle, and several others, the

pearls of which are often very good
;
but

those of tbe true Indian berberi, or pearl-oy-

ster, are in general superior to ail.
r

I he

small or seed-pearls, also called ounce-pearls,

from their being sold by the ounce and not

by tale, are vastly the most numerous and

common
;
but, as in diamonds, among the

multitudes of small ones, there are smaller

numbers and larger found, so in pearls there

are larger and larger kinds
;
but as they in-

crease in size, tiiey are proportionably less

frequent ; and this is one reason ol their great

price. We have Scotch pearls frequently as

large as a little tare, some as big as a large

pea, and some few of the size ot a horse-

bean ;
but tiiese are usually of a bad shape,

and of little value in proportion to their

weight. Philip 11. of Spain had a pearl per-

fect in its shape and colour, and of the size ot

a pigeon’s egg. The finest, and what is called

the true shape of the pearl, is a perfect round

;

but if pearls of a considerable size are of the

shape of a pear, as is not unfrequently the

case, they are not less valued, as they serve
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for ear-rings and other ornaments. Their

colour ought to be a pure white ; and that

not a dead and lifeless, but a clear and bril-

liant one : they must be perfectly free from

any foulness, spot, or stain; and their sur-

faces mud be naturally smooth and glossy;

for they bring their natural polish with them,

which art is not able to improve.

All pearls are formed ol the matter of the

shell, and consist of a number ot coats spread

with perfect regularity one over another, in

the manner of the several coats ot an onion,

or like the several strata ot the stones found

in the bladders or stomachs of animals, only

much thinner.

The manner of fishing for pearls in the

East Indies is this: There are two seasons for

pearl-fishing ;
the first is in March and April,

and the last in August and September; and

the more rain there falls in the year, the

more plentiful are these fisheries. At the

beginning of the season there are sometimes

250 barks on the banks: the larger barks

have two divers, and the smaller one. As

soon as barks arrive at the place where the

fish lie, and have cast anchor, each diver

binds a stone, six inches thick and a foot

long, under his body, which serves him as a

ballast, prevents his being driven away by

the motion of the water, and enables him to

walk more steadily under the waves. They
also tie another very heavy stone to one foot,

by which they are very speedily sent to the

bottom of the sea : and as the oysters are

usually firmly fastened to the rocks, they arm
their hands with leather mittens, to prevent

their being wounded in pulling them vio-

lently off; but this task some perform with

an iron rake. In the last place, each diver

carries down with him a large net, in the

manner of a sack, tied to his neck by a long

cord, the other end of which is fastened to

the side of the bark. This net is to hold the

oysters gathered from the rock ;
and the cord

is” to pull up the diver when his bag is full, or

when he wants air. In this equipage he some-

times precipitates himself sixty feet under

water; and as he has no time to lose, he no

sooner arrives at the bottom, than he begins

to run from side to side, tearing up all the

oysters he meets with, and cramming them
into his budget.

At whatever depth the divers are, the light

is so great, that they easily see whatever

passes in the sea ; and, to their great con-

sternation, sometimes perceive monstrous

fishes, from which all their address injmid-

dying the water, &c. will not save them, but

they unhappily become their prey : and ot

all the dangers of the fishery this is one ot

the greatest and most usual.
r

l he best divers

will keep under water near halt an hour, and

the rest do not stay less than a quarter.

During this time they hold their breath,

without the use of oils or any other liquors;

only acquiring the habit by long practice.

When they find themselves Straitened, they

pull the rope to which the bag is fastened,

and hold fast by it with both hands ; when
those in the bark, taking the signal, heave

them up into the air, and unload them ot

their fish ;
which is sometimes 500 oysters,

and sometimes not above 50. Some ot the

divers need a moment’s respite to recover

breath ;
others jump in again instantly, con-

tinuing this violent exercise without intermis-

sion for several hours.
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On the shore they unload their barks, and

lay their oysters in an infinite number of

little pits dug in the sand tour or five leet

square, raising heaps of sand over them to

the height of a man ;
and in this condition

they are left till the rain, wind, and sun, have

obliged them to open, which soon kills them :

upon this the flesh rots and dries ;
and the

pearls, tints disengaged, fall into the pit on

their taking out the shells. After clearing

the pits of the grosser filth, they sift the sand

several times, in order to find the pearl ;
but,

whatever care they take, they always lose a

great many. After cleaning and drying the

pearls, they are passed through a kind ot

sieve, according to their sizes ;
the smallest

are then sold as seed pearls, and the vest put

up to auction, and sold to the highest bidder.

See also Mya : and for the composition of

the pearl, see the next article.

]\Iotlisr~oJ- Pearl, is the shell not of the

pearl oyster, Tut of another sea-fish of the

oyster kind. This shell on the inside is ex-

tremely smooth, and of the whiteness and

water of pearl itself ;
and it has the same

lustre on tbe outfide, after the first lamina* or

scales have been cleared oft with aquafortis*

and the lapidary’s mill. Mother-of-pearl is

used in inlaid works, and in several toys, as

snuff-boxes, <5cc.

Mother-of-pearl shells, when exposed to

a red heat, crackle, blacken, and emit a

strong fetid odour. They exfoliate, and be-

come grey and white; when immersed in

acids, they effervesce. The acids take up

only the lime, and leave a number of thin

membranaceous substances, which still re-

tain the form of the shell. From Mr.

Hatchett’s experiments we learn, that these

membranes have the properties of coagulated

albumen. Mother-of-pearl shells then are

composed of alternate layers ot coagulated

albumen and carbonat of lime, beginning

with the epidermis, and ending with the last-

formed membrane. The animals which in-

habit these shells increase their habitation by

the addition of a stratum of carbonat of lime,

secured bv a new membrane ;
and as every

additional” stratum exceeds in extent that

which was previously formed, the shell be-

comes stronger as it becomes larger.

Though this in general is the structure of

the mother-of-pearl shells, yet there is a con-

siderable difference between the proportion

of the component parts, and the consistency

of the albuminous part. Some ot them, as

the common oyster-shell, approach neatly to

the patella:, the albuminous portion being

small, and its consistence nearly gelatinous ;

while others, as the haliotis it is, the tuibo

olearius, the real mother-of-pearl, and a spe-

cies of fresh-water muscle . analysed by

Hatchett, the membranes are distinct, thin,

compact, and semitransparent. Mother-of-

pearl contains

G6 carbonat of lime

34 membrane

100 .

The pearl which is formed in some of these

shells (see the preceding article) resembles

them exactly in its structure and composi-

tion. It is a heautiful substa; ce of a blueish-

white colour, iridescent, and brilliant. It is

composed of concentric and alternate cost a
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°f thin membrane and carbonat of lime.
Their iridescence is obviously the conse-
quence of the lamellated structure.

Nir. Hatchett found that what is called the
bone of the cuttle-fish is exactly similar to
mother-of-pearl shells in its composition.

From the comparative analysis of shells
and bones Mr. Hatchett was induced to com-
pare them together, and has shewn that por-
celanous shells bear a striking resemblance to
enamel of teeth, while mother-of-pearl shells
bear the same resemblance to the substance
of teeth or bone: with this difference, that
in enamel and bone the earthy salt is phos-
phat of lime, whereas in shells it is pure car-
bonat of lime.

PEARLS, artificial. Attempts have been
made to take out stains from pearls, and to
render the foul opaque-coloured ones equal
in lustre to the Oriental. Abundance of pro-
cesses are given for this purpose in books of
secrets and travels ; but they are very far
from answering what is expected from them.
Pearls may be cleaned indeed from any ex-

I

ternal foulnesses by washing and rubbing
j

them with a little Venice soap and warm wa-
;

ter, or with ground rice and salt, with starch !

and powder-blue, plaister of Paris, coral,
white vitriol and tartar, cuttle-bone, pumice- :

stone, and other similar substances; but a
Stain that reaches deep into the substance of
pearls is impossible to be taken out. Nor

|

can a number of small pearls be united into
a mass similar to an entire natural one, as
some pretend.

j

d here are, however, methods of making
artificial pearls, in such a manner as to be
with difficulty distinguished from the best
Oriental. The ingredient used for this pur- i

pose was long kept a secret
; but it is now

discovered to be a fine silver-like substance
found upon the under side of the scales of!
the blay or bleak. The scales, taken off in

the usual manner, are washed and rubbed
with fresh parcels of fair water, and the se-
veral liquors suffered to settle: the water be-
ing then poured off, the pearly matter re-

j

mains at the bottom, of the consistence of :

oil, called by the French essence <forient. A
little of this is dropped into a hollow bead of
blueish glass, and sunken about so as to line

j

the internal surface
; after which the cavity

’

is filled up with wax, to give solidity and
weight. Pearls made in this manner are dis-

tinguishable from the natural only by their
having fewer blemishes,

PEA T, a well-known inflammable sub-
stance, used in many parts of the world as
fuel. There are two species.

It consists, according to Kirwan, of
clay mixed with calcareous earths and py-
rites ; sometimes also it contains common
salt. YV hile soft it is formed into oblong
pieces for fuel, after the pyritaceous and
stony matters are separated. ‘ By distillation

it yields water, acid, oil, and ammonia ; the
ashes containing a small proportion of fixed
alkali ; and being either white or red, accord-
ing to the proportion of pyrites contained in
the substance.

The oil which is obtained from peat has a
very pungent taste, and an empvreumatic
smell, less fetid than that of animal sub-
stances, but more so than that ofmineral bitu-
mens: it congeals in the cold into a pitchy
mass, which liquefies in a small heat : it rea-
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dily catches fire from a candle, but burns less

vehemently than other oils, and immediately
goes out upon removing the external flame:
it dissolves almost totally in rectified spirit of
wine into a dark brownish-red liquor.

It is evident that peat will vary as to com-
position, according to situation and circum-
stance

; and in almost every place will be
found somewhat different. The following is

an account ot the peat found near Newbury
in Berkshire: Jt is a composition of the
branches, twigs, leaves, and roots of trees, with
grass, straw, and plants, particularly moss,
which, having lain long in water, is formed in

a mass so soft as to be cut through with a
sharp spade. The colour is a blackish brown,
and it is used in many places for tiring.

There is a stratum of this peat on each side

j

ot the Rennet, near Newbury in Berks,

:

which is from about a quarter to half a mile
! wide, and many miles long. The depth be-
low the surface of the ground is from one foot
to eight. Great numbers of entire trees are

|

found lying irregularly in the true peat.

!

They are chiefly oaks, alders, willows, and

|

firs, and appear to have been tom up by the

j

roots : many horses’ heads, and bones of se-

veral kinds of deer ; the horns of the ante-
lope, the heads and tusks of boars, and the

:

beads of beavers, are also found in it. Not
many years ago an urn of a light-brown co-
lour, large enough to hold about a gallon,
was found in t lie peat-pit in Speen moor, near
Newbury, at about 10 feet from the river,
and four’ feet below the level of the neigh-
bouring ground. Just over the spot where
the urn was found, an artificial hill was rais-

ed about eight feet high ; and as this hill

consisted both of peat and earth, it is evi-
dent that the peat was older than the urn.
From the side of the river several semicircu-
lar ridges are drawn round the hill, with
trenches between them. The urn was broken
to shivers by the peat-diggers who found it,

so that it: could not be critically examined
;

nor can it be known whether any thing was
contained in it.

I be ashes, properly burnt, are advan-
tageously used for a manure. SeeHosBAND-
RY.

1 here are many low grounds, which,
nearly on a level with small rivers, and some-
times even below it, are alternately covered
with earth and left by their waters, or admit
them in such a manner as to be continually
fermented by them. These grounds pro-
ducing an enormous quantity of plants crowd-
ed together, incessantly growing, and annu-
ally accumulating layer upon layer, their soil

becomes loaded to a greater or less depth
with remains of vegetables, or herbaceous
stalks, interwoven with each other in all di-
rections, ot a black and coaly colour, and of
a disagreeable or even fetid smell, which in-
dicate a considerably advanced stage of ve-
getable decomposition.

1 hese remains, still solid and combustible,
are known by -the name of turf or peat ; and
the place from which they are taken are
called bogs. Though peat consists of cohe-
rent masses, belonging to a much larger mass
ot one single piece of a subterranean depo-
sit, yet by separating the filaments which
compose their texture, we may distinguish
several of the plants which have contributed
to their formation. They are separable into

long, soft, brown, or black stalks, some,
times indeed of a blueish or violet colour,
which have lost the natural consistence of the
plants to which they belonged, and are mani-
festly altered in their texture as well as in
their nature.

YY hen turf is heated in an apparatus for
distillation, we obtain from it a yellow or red-
dish fetid water, an extremely stinking oil,
carbonate of ammonia, and carbonated hy-
drogen gas of a very disagreeable smell.
The residuum is a coal, frequently pyropho-
ric, from which some salts may be extracted
after incineration

;
particularly muriates and

sulphates of soda and potass, mixed with
phosphate of lime, calcareous sulphate, and
oxides of iron and manganese. Every per-
son knows the manner in which turf burns in
fire-places and furnaces, the ill smell it emits,
and the reddish ferruginous ashes it leaves.
Attempts have been made with some success
to divest it of these inconveniences, by half-
burning it in close vessels, so as to char it like
wood. This process has certainly its advan-
tage. It must be mentioned, however, that
this charcoal is inferior to that commonly
made from wood

; and that it is liable to take
fire from the combined action of air and wa-
ter, so that it ought to be kept for use in
close places well secured.

Peat therefore is in reality the residuum of
plants or herbs half-decomposed, half-burned,
induced almost to the state of charcoal, ana-
logous in its nature to fossil wood, which is
equally carbonaceous. It is used as fuel,
where there is no other. It may be very
useful in forges: its ashes are employed as
manure. B^ bxiviation, salts ot use in the
arts may be obtained from it. There are*
some bogs which are found to contain like-
wise sulphuret of iron, or pyrites. This
compound, so combustible in moist air, heats
them when they are exposed to it, and even
occasions them to take fire. Some of them,
such as those in the environs of Beauvais*
are even capable of furnishing by lixiviation
sulphate of iron, which is formed in them by
exposure to the air. There is no doubt that
most peats may be employed for obtainin'*
from them by distillation an oil analogous to
tar, as Berber proposed in 1683.

PEBBLES, the name of a genus of fossils,
distinguished from the flints by having a va-
riety of colours. These are defined

0
to be

stones composed of a crystalline matter de-
based by earths of various kinds in the same
species

; and then subject to veins, clouds,
and other variegations, usually formed by in-
crustation round a central nucleus, but some-
times the effect of a simple concretion

; and
veined like the agates, by the disposition
which the motion of the fluid they were
formed in gave their differently-coloured sub-
stances.

Idle variety of pebbles is so great, that a
hasty describer would be apt to make almost
as many species as lie saw specimens. A
careful examination w ill teach us, however,
to distinguish them into a certain number of
essentially different species, to which all the
re-t may be referred as accidental varieties.
When we find the same colours, or those re-
sulting from a mixture of the same, such as
nature frequently makes in a number of
stones, we shall easily be able to determine
that these are all of them the same species.
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though of different appearances ;
and this

whether the matter is disposed of in one or

two, or in 20 crusts, laid regularly round a

nucleus; or thrown irregularly, without a

nucleus, into irregular lines; or, lastly, if

blended into an uniform mass.

These are the three states in which every

pebble is found ;
for if it has been naturally

ynd regularly formed by incrustation round

a certain nucleus, we laid that always the

same in the same species, and the crusts not

FED
The peet ens, such as the sole pccten, the

ducal-mantlie pccten, the knotted, and others/

seem to be in general inhabitants of the In-

dian seas
;
some of them frequent those of

Africa, and the South seas. The most re-

markable species is the maximus or great

scallop, being the same with what Barbut

calls the ducal-mantle pecten. It lias fourteen

rays, very prominent and broad, and striated

both above and below. They are rugged,

and imbricated with scales. 1 hey grow to
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jess regular and certain. If the whole has a large size, are found in beck by themselves,

been more hastily formed, and the result

only of one simple concretion, if that has

happened while its different substances were

all moist and thin, they have blended toge-

ther and made a mixed mass of the joint co-

lour of them all. But if they have been

something harder when this has happened,

and too far concreted to diffuse wholly

among one another, they are found thrown

together into irregular veins. These are the

natural differences of all the pebbles
;
and

having regard to these in their several varie-

gations, all the known pebbles may be re-

duced to 34 species.

Such pebbles as are found in strata near

the surface of the earth, are much more

brittle than those which lie in deeper strata ;

and the more clear and transparent the sand

is which is found among pebbles, the more

beautiful the pebbles are generally observed

to be.

PENCHBLENDE, one-of the ores of

uranium. See Uranium.

PECOBA, in zoology, the fifth order of

the class mammalia, in the Linnsan system :

they are thus distinguished ;
fore-teeth up-

per', none
;
lower, cutting, many ;

feet hoof-

- ed, cloven; food herbs, which they pluck;

chew the cud; stomachs four; the paunch

to macerate and ruminate the food ;
the bon-

net, reticulate, to receive it; the omasus, or

maniples of numerous folds, to digest it; and

the abomasus or caille, fasciate, to give it

aceseency, and prevent putrefaction. In

this order there are eight genera, viz. the

antelope, bos, Camelopardalis, camelus,

capra, cervus, moschus, and ovis.

PECTEN, the scallop ;
a genus of shell-

fish, the characters of which are these : the

animal is a tethys ;
the shell bivalve and un-

equal ; the hinge toothless, having a small

ovated hollow. 1 his shell-fish is one of the

spinners, having the power of spinning

threads like the muscles ;
but they are much

shorter and coarser than even those of that

fish, so that they can never be wrought

into any kind of’work like the longer and

finer threads of the pinna marina. The use

of the threads which are spun by the scallop

is, to fix the creature to any so! id body near

its shell. All these proceed, as m the

muscle, from one common trunk. -It is an

evident proof that the fish has a power of

fixing itself at pleasure to any solid body by

means of these threads, that after storms the

scallops are often found tossed upon rocks,

where there were none the day before ;
and

yet these are fixed by their threads, as well

as those which had remained ever so long-

in their place. They form their threads in

the very same manner with the muscle ;
only

their organ which serves for spinning is short-

er, and has a wider hollow, whence the

threads are necessarily thicker and shorter.

11

aiw 'Hedged up, and barrelled for sale. The
antienu say that they have a power of re-

moving themselves from place to place by
vast springs or leaps. This fish was used

both by the Greeks and Latins as a food.

When dressed with pepper and cummin, it

was taken medicinally. The scallop was
commonly worn by pilgrims on their hat, or

the cape of their coat, as a mark that they

had crossed the sea in their way to the Holy
Land, or some distant object ot devotion.

PEC US, a genus of the class and order

-syngenesia polygamia superflua. The cal.

is five-leaved, cylindric; florets in the ray

five ; down awned
;
recept. naked. There

are four species, annuals of the West Indies.

PECULIAR, in the canon law, signifies a

particular parish or church that has jurisdic-

tion within itself for granting probates of

wills, and administrations, exempt from the

ordinary or bishop’s courts. The king’s

chapel is a royal peculiar, exempt from all

spiritual jurisdiction, and reserved to the

visitation and immediate government of the

king himself. There is likewise the arch-

bishop’s peculiar
;
for it is an antient privi-

lege of the see of Canterbury, that wherever

any manors or advowsons belong to it, they

forthwith become exempt from the ordinary,

and are reputed peculiars ; there are fifty

-

seven such peculiars in the see of Canter-

bury. Besides these, there are some pe-

culiars belonging to deans, chapters, and
prebendaries, which are only exempted from

the jurisdiction of the archdeacon ;
these

are derived from the bishop, who may visit

them, and to whom there lies an appeal.

PEDALS. See Organ.
PEDALIUM, a genus of the class and

order didynamia angiospermia. The cal. is

rive-parted ; the cor. five-cleft ;
nect. suba-

ceous
;
seeds two. There is one species, an

annual of the East Indies.

PEDESTAL. See Architecture.

PEDICELLARIA, a genus of insects, of

the order vermes mollusca : the generic cha-

racter is, body soft and seated on a rigid pe-

duncle
;
aperture single. There are three

species. The P. tridens inhabits the north

seas, among the spines of echini: nect.

smooth, hyaline, sometimes reddish ;
lobes ot

the head sometimes four, and three times as

long as the neck, rarely unarmed with awn ;

peduncle reddish, and three times as long as

the neck. See Plate Nat. Hist. fig. 319.

PEDICULARTS, red-rattle, or louse-

wort, a genus of the didynamia angiospermia

class of plants, the corolla whereof consists

of a single ringent petal; the tube is oblong

and gibbous
;
the upper lip galeated, erect,

compressed, and eniarginated
;

the under

one is patent, plane, semitrifid, and obtuse ;

the fruit is a roundish acuminated capsule ;

the seeds are numerous, roundish, compress-

ed ant] covered. There are 19 species.

Tips plant is of a cooling and dry ing 1 ature,

whence it is recommended in fistulas and

other sinous ulcers. It also stops hemorr-

hages and tlie menses.

PEDICULUS, louse, a genus of insects

of the order aptera : the generic character is,

legs six, formed for walking ;
mouth furiu.- a-

ed with an exsertile piercer; antennas the

length of the thorax ;
abdomen depressed,

sublobated.

This is a very numerous genus of insects,^

far more remarkable for variety than ele-

gance of appearance. Of these strange and

unpleasing animals some infest the bodies ot

quadrupeds, others of birds, and some even

those of insects themselves. It must, how-

ever, be here observed, that many small in-

sects, infesting other animals, have been

often referred to the genus pediculus, which

in reality belong to tnose of acarus, mono-

culus, &c. &c.

The pediculus humanus, or common louse,

is so well known as to render any particular

description unnecessary. As a species, it is

distinguished by its pale livid colour, and lo-

bated, oval abdomen. It is produced from,

a small oval egg, properly called by the

name of a nit, which is fastened or agglu-

tinated by its smaller end to the hair on

which it is deposited. From this egg pro-

ceeds the insect, complete in all its parts,

and differing only from the parent animal in

iis smaller size. Such diminutive specimens

are far preferable, for microscopic observa-

tion, to the full-grown insects, shewing in a

more distinct manner the disposition of the

viscera, muscles, &c. &c. vV hen thus ex-

amined by the microscope, the principal ap-

pearances are as follow, viz. 1 he trunk or pro-

boscis, which is generally concealed in its

sheath or tube, is of a very sharp form, and is

furnished towards its upper part with a tew

reversed aculei or prickles ;
the eyes are

.arge, smooth, and black : the stomach and

intestines, which possess the greater part of

the abdominal cavity, afford an extremely

distinct and curious view of the peristaltic

motion; while the ramifications ot the

tracheae, or respiratory tubes, appear dispers-

ed in an elegant manner throughout various

parts of the animal, and are particularly ob-

servable towards their orifices on the sides

of the abdomen; the legs are each termi-

nated by a double claw, not greatly unlike

that of a lobster, but of a much sharper form ;

and the whole animal is every where covered

by a strong granulated skin. It is affirmed by

Lewenhoek, that the male is furnished at

the extremity of the abdomen with a sting,

and that it is this extremity which causes

the chief irritation suffered from these ani-

mals ; the suction of the proboscis hardly

seeming to have caused any perceptible pain

on the skin of his band. The male is readily

distinguished from the female by having the

tail or tip of the abdomen rounded; in the

female it is forked or bifid.
r

l he same accurate

observer (Lewenhoek), being desirous ot

learning the proportion and time of the in-

creasing of these insects, placed two female s

in a black silk stocking, which he wore day

and night tor that purpose. He found that

in six days, one ot them liad lain Irit)

and upon dissecting it, he found as

more in the ovary ;
he therefore cc.'dueled

ny
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that in twelve days it would have laid a
hundred eggs

; these eggs, hatching in six
days, which lie found to he their natural
time, would probably produce liftv males
and a, many females; and these 'females
coming to their full growth in eighteen days,
might, each ol them be supposed, after twelve
days more, to lay also a hundred eggs

;

which in six days farther (the time required
to hatch them) might produce a younger
brood ol iive thousand

; so that in eight
weeks a louse might see five thousand of its

own descendants.

I he louse, in all ages enumerated among
tin pests of mankind, has been sometimes re-
presented as the mere punishment ofpersonal
negligence, and sometimes commemorated
as one of the most humiliating concomitants
of degraded pride

; since, exclusive of the
memorable and impressive descriptions on
this subject in the sacred writings, we meet
with various examples of characters of no
small degree of eminence who have suffered
from the attacks of this odious insect. The
disorder, however, commonly termed plitlii-

riasis, is probably more owing to want of at-
tention during the first stages of its appear-
ance, than to any real constitutional cause in
the patient; it being entirely contrary to
the nature of this insect to get under the cu-
ticle, as commonly supposed

; and utterly
inconceivable that a complaint merely ex-
ternal should be able to resist mercurial or
other preparations outwardly used

;
there

can be little doubt that such cases, whenever
they occur, would be effectually removed by
a proper application of a dilute solution of
mercury sublimate. We must even venture
to express our doubts whether a real and
genuine phthiriasis, considered as a primary
disease, has ever appeared. Notwithstand-
ing this, we are told by Pliny that Pherecy-'
des Sirius, Sylla the dictator, and others, have
died of this disorder.

The insects of this genus found on qua-
drupeds and birds, may be considered as al-

most equalling the number of the animals
themselves

; since few of either division exist
without one or more species peculiar to them-
selves.

PEDIGREE. See Descent.
PEDIMENT. See Architecture.
PEDOMETER, or Podometer, foot-

.measurer, or way-wiser
; a mechanical instru-

ment, in form of a watch, and consisting of
various wheels and teeth

; which, by means
of a chain, or string, fastened to a man’s
foot, or to the wheel of a chariot, advance a
notch each step, or each revolution of the
wheel ; by which it numbers tlie paces or
revolutions, and so the distance from one
place to another.

Plate Pedometer, See. figs. 1, 2, 3, ex-
plains one of Spencer and Perkins’s pedome-
ters or way-wisers, which when worked in the
pocket ascertains the number of steps made
by tlie wearer. The external appearance,
fig. 1 . is somewhat like tiiat of a watch : in
the place of the watch-chain is a brass lever
A, figs. 1 and 3, one end of which is bent into
a hook

; the other has a hole a through it,

as shewn in fig. 2, and has a cleft cut' in it

through the hole; through this hole a wire
passes, which wire is fixed between the two
studs l) !>, figs. 1 and 2, so as to turn round
freely

; it also goes through the two arms of

PED
the piece B, fig. 2, and is made fast to them so

that they turn with it the arm .v, which is high-

er than the other, and lias a narrow opening
cut in it, into which is jointed a piece of
steel 1) by a pin through its top ;

the end of
tne lever A lias two small screws in it so as

to close up tlie hole a, and pinch tlie wire
which passes through the hole tight. When
tlie lever A is moved backwards and for-

wards, it turns the wire by friction, and
moves tlie piece B up or down till it is stop-

ped by its leaf d coming either against tlie

under side of the dial, or against tlie back of
the case, as shewn in lig. 3. ; the levtr then
slips round tlie pin. When ihe piece B is

moved up or down, it pushes or pulls tlie

piece D in or out of the case: the end of
this is in two branches ef\ the latter ends
in tlie plain point, tlie other is bent into a
hook

;
these branches take on each side of a

small racket wheel, in fig*. 3, which lias 10
teeth. Yt lien tlie lever A is moved so as to
draw back the piece D, tlie hook e takes one
ol tiie teetli of tlie racket wheel n, and moves
it round one tooth : at the same time tlie

point f slips over the sloping side the op-
posite tooth, and when the piece D is pushed
m, it also moves the wheel round one tooth
in the same direction as while the hoof e
slips over tlie teeth ready for tlie next move-
ment. The racket in lias a pinion of 6 teeth
on its under side, which tacks into a wheel
n of 60 teetli

; on tlie spindle of this wheel
(which projects through the dial), is fastened
the long hand i, fig. 1. As the wheel m makes
one revolution lor ten strokes of. the lever
A, and its pinion has one-tenth of the number
of teeth in the wheel n, it is evident that
100 strokes of the lever will he required for
one revolution of the wheel n, and hand i.

I he wlieel n has a pinion of six leaves on it,

which gives motion to a wheel o of 60 teetli,

w hich turns r of 60 teeth, on whose arbour
the hand t, lig. 1. is fastened: the wheel o
has a pinion of 6 leaves on tlie under side
of it, which moves a wheel y of 72 teeth,
which carries the hand s, lig. 1. ; by this ar-
rangement tlie hand t will turn once round
for 1000 strokes of the lever A; its dial is

divided into 10 each, answering to 100, or
1 revolution of the hand ?’. The index s will

turn round once for 1200 strokes of the
lever; and its circle is divided into 12 parts,
each ot which denotes one revolution of the
hand t, or 100 strokes of the lever; the
hands are not fastened to their spindle, but
can be turned round to set them all to O
when it is going to be used. The best me-
thod of placing the machine, is with a case
upon the thigh, the lever A brought towards
the button of the waistband, and if possible,
the joints of the lever over the joints of the
thigh

; that the lever being over the belly is

at rest, while the motion of the thigh moves
the case part of the machine at every step.
Set all the hands' to O

;
and when 100 paces

are walked, the long hand w ill have made one
revolution, and the hand will -move to the
ligure 1, and so on as before described.
Persons of middle stature are found to make
about 1000 paces in a mile; but it is best to
walk a mile several times, observing each
time by the machine, the number of paces
each time, and the average of these will
serve to calculate by.

PEEK, in the sea-language, is a word used
in various senses. Thus the anchor is said

PEE
to he a-peek, when tlie ship being about t»
weigh, comes over her anchor in such a man-
ner that the cable hangs perpendicularly
between tlie hawse and tlie anchor. To
heave a-peek, is to bring tlie peek so that
the anchor may hang a-peek. A ship is

said to ride a-peek, when lying with Iter

main and fore-yards hoisted up, one end of
her yards is brought down to the shrouds,
and tlie other raised up on end; which is

ciiielly done when she lies in rivers, lest

other ships falling foul of the yards should
break them. Riding a broad peek, denotes
much tlie same, excepting that the yards are
only raised to half tlie height. Peek is also
used for a room in tlie hold, extending from
the bits forward to the stem : in this room
men of war keep their powder, and merchant-
men their victuals.

PEERS, in our common law, are those
who are impannelled in an inquest upon any
man, for tlie convicting or clearing him of
any offence, for which he is called in question

;

and tlie reason is, because the course and
custom ot our nation is, to try every man in
such a case by his equals, or peers.

"

Peers of the realm, are the nobility of
the kingdom, and lords of parliament

; who are
divided into dukes, marquises, earls, viscounts,
and barons

; and the reason why they arc
called peers is, because notwithstanding
there is a distinction of dignities in onr no-
bility, yet in all public actions they are
equal, as in their votes of parliament, and
in passing upon the trial of any nobleman.

Tt seems clearly, that the right of peerage
was originally territorial

; that is, annexed to
lands, houses, castles, See.; the proprietors
and possessors of which were, in right of
those estate**, allowed to be peers of the
realm, and were summoned in parliament to
do suit and service to their sovereign

; and,
when the land was alienated, the dignity
passed with its appendant. Thus tiie bishop’s
still sit in the house of lords, in right of suc-
cession to certain ancient baronies annex-
ed, or supposed to be annexed, to their
episcopal lands. But afterwards, as aliena-
tions grew -

frequent, the dignity of peerage
was confined to the lineage of the party
ennobled; and instead of territorial, became
personal. Actual proof of a tenure by
barony became no longer necessary to con-
stitute a lord of parliament ; but the record
of tlie writ of summons to him, or hiS ances-
tors, was admitted as a sufficient evidence of
the tenure.

Peers are now created either by writ, or
patent ; for those w ho claim by prescription
must suppose either a writ or’ patent made
to their ancestors, though by length of time
it may be lost. The creation by writ or the
king’s letter, is a summons to attend the
house of peers, by tlie style and title of that
barony which the king is pleased to con-
fer ; that by patents is a royal grant to a
subject, of any dignity and degree of peerage.
Tlie creation by writ, is the more antient
way ; but a man is not ennobled by it unless
he actually takes his seat in tlie house of
lords ; and therefore tlie most usual, because
the surest way, is to grant tlie dignity by
patent, which ensures to a man and his heirs,

according to the limitations thereof, though
he never himself makes use of it. 1 Black.
399 .
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In criminal cases, a nobleman is tried by

bis peers. Peers shall have the benefit of

clergy for the first offence of felony without
being burned in the hand.

PEERESS, a woman who is noble by
descent, creation or marriage. If a peeress
by descent or creation, marries a person
under the degree of nobility, she still con-
tinues noble; but if she obtains that dignity
only by marriage, she loses it, on her after-

wards marrying a commoner; yet, by the
curtesy of England, she retains the title of
her nobility. No peeress can be arrested
for debt or trespass

;
for though on account

of their sex, peeresses cannot sit in the
house of lords, yet they enjoy the privileges

of peers, and therefore all peeresses by birth

are to be tried by their peers.

PEGANUM, zL'ild-rue, or harms!, a genus
of the dodecandria monogynia class of plants,

the flower of which consists of live oval

petals; and its fruit is a trilocular capsule
containing a great many small seeds.

There are two species.

This , herb is said to have an inebriating
|

and soporific quality.

PEGASUS, in astronomy, a constellation !

of the northern hemisphere, in form of a
j

flying horse; said by different authors to
j

contain 19, 20, and 93 stars.

Pegasus is also a genus of fishes of
the order nantes : the generic character !

is, snout elongated, mouth beneath; pectoral

fins large, ventral single-rayed; body de-

pressed, mailed, with the abdomen divided
|

into bony segments.

Pegasus draco, dragon pegasus. The prin-

cipal species of this genus, the pegasus draco,
is a small fish of about the length of three
or four inches, and is remarkable for the
size of its pectoral fins, which are supposed
to enable it, like the exocoeti and some
other fishes, to support itself for some mo-
ments in the air, while it springs occasion-
ally' over the surface of the water: the thorax
or superior part of the body is of a broad,
slightly flattened, squarish form, and is

marked both above and beneath by several
radiated shields or bony tubercles of consi-
derable size

; from each' side of the abdomen
springs a lengthened cirrus, which may be
considered* as supplying the place of a
ventral fin ; from the thorax the body de-
creases suddenly in diameter, and is marked
into several divisions or transverse segments

;

the tail is small and slightly rounded ; the
pectoral fins, as before observed, are large
in proportion to the size of the animal, and
of a rounded shape, with a kind of scalloped
or indented outline ; the ey es are large and
protuberant, and the snout of a subcorneal
form, but with a slight dilatation towards the
tip, so as to appear spatule-shaped when
Viewed from above ; the colour of the whole
animal is whitish, with a slight cast of pale
brown. It is a native of the Indian seas. See
Plate Nat. Hist. fig. 320.

2. Pegasus volans : length about three
inches ; snout much elongated

; on the
bead a rhomboidal depression, and behind
it two deep subpentagonal cavities

; last
j

joints of the body, next the tail, pointed on !

each side. Native of the Indian seas.

3. Pegasus natans: length three or four
inches ; shape much more slender than that

of the P. volans; colour yellowish-brown.
Vox. II.

whitish beneath. Native of the Indian seas.

PELAGIANS, a Christian sect who ap-
peared before the latter part of the fourth, or
the beginning of the fifth century. Pelagius,
the author of this sect, was born in Wales,
and his name was Morgan, which in the

;
Welsh language signfies sea-born ; whence
he had his Latin name Pelagius. St. Austin
gives him the character of a very pious man,
and a Christian of no vulgar rank : accord-
ing to the same father, he travelled to Rome,
where be associated himself with persons of
the greatest learning and figure, and wrote
his commentaries on St. Paul’s espistles, and
his letters to Melania and Demetrius ; but
being charged with heresy, he left Rome,
and went into Africa, and thence to Jerusa-
lem, where he settled. He died somewhere
in the East, but where is uncertain. He was
charged with maintaining the following doc-
trines: 1. That Adam was by nature mortal,
and whether he had sinned or not, would
certainly have died. 2. That the conse-
quences of Adam’s sin were confined to his

own person. 3. That new-born infants are
in the same condition with Adam before the
fall. 4. That the law qualified men for the

kingdom of heaven, and was founded upon
equal promises with the gospel. 5. That
the general resurrection of the dead does
not follow in virtue of our Saviour’s resur-

rection. 6. That the grace of God is given
accol’ding to our merits. 7. That this grace
is not granted for the. performance of every
moral act

;
the liberty of the' will, and infor-

mation in points of duty, being sufficient,

&c. Pelagius’s sentiments were condemned
by several councils in Africa, and by a sy-

!
nod at Antioch.

j

There was also a sect of semi-pelagians

;

who, with the orthodox, allowed of original
1 sin ; but denied that the liberty of the will

could be so far impaired thereby, that men
could not ot themselves do something which
might induce God to afford his grace to one
more than another; and as to election, they
held, that it depended on our perseverance

;

I

God choosing only such to eternal life, as

; continued stedfast in the faith.

PELECOIDES, in geometry, a figure in

form of a hatchet : such is the figure

BCDA, (see Plate Miscel. fig. 182.) contained
under the two inverted quadrantal arcs AB
and AD, and the semicircle BCD. The

I area of the pelecoides is demonstrated to be
!
equal to the square AC, and that again to

j

the parallelogram EB. It is equal to the
square AC, because it wants of the square
on the left hand the two segments AB and
AC, which are equal to the two segments

j

BC and CD, by which it exceeds on the right
1 hand.

|

PELICAN, in chemistry, a kind of double

|

glass vessel, used in distilling liquors by cir-

culation : it consists of a cucurbit and alembic
head, with two tubes bending into the cu-
curbit again.

PELICANUS, in ornithology, a genus
belonging to the order of anseres. The bill

is straight, without teeth, and crooked at the
point

; the face is naked ; and the feet are
palmated. See Plate Nat. Hist. fig. 321.
Mr. Latham enumerates no less than 30
different species of this genus, besides varie-
ties. The most remarkable seem to be these
that follow

:
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1.

The carbo, or cormorant, sometimes
exceeds seven pounds in weight ; the length
three feet four

; the extent four feet two

;

the bill dusky, live inches long, destitute of
nostrils

; the base of the lower mandible is

covered with a naked yellow skin, that ex-
tends under the chin, and forms a sort of
pouch

; a loose skin of the same colour
reaches from the upper mandible round the
eyes and angles of the mouth ; the head and
neck are of a sobty blackness, but under the
chin of the male the feathers are white ;

and
the head in that sex is adorned with a short,

loose, pendant crest ; in some the crest and
hind part of the head are streaked with white.
The coverts of the wings, the scapulars, and
the back, are of a deep green, edged' with
black, and glossed with blue; the quill-

feathers and tail dusky ; the legs are short,

strong, and black; the middle claw serrated
on the inside

; the irides are of a light ash-
colour.

The birds occupy the highest parts of
the cliffs that impend over the sea : they
make their nests of sticks, sea-tang, grass,
&c. and lay six or seven white eggs of an ob-
long form. In winter they disperse along
the shores, and visit the fresh waters, where
they make great havock among the fish.

They are remarkably voracious, having a
most sudden digestion, promoted by the in-

finite quantity of small worms that till their
intestines. The cormorant has the rankest
and most disagreeable smell of any bird,
even when alive. Its form is disagreeable,
its voice hoarse and croaking, and its quali-
ties base. These birds, however, have been
trained to fish, as falcons to fowl. White-
lock tells us, that he had a cast of them
manned like hawks, and which would come
to hand. He took much pleasure in them ;

and relates, that the best he had was one
presented him by Mr. Wood, master of the
cormorants to Charles I. It is well known
that the Chinese make great use of these
birds, or a congenerous sort, in fishing

; anil
that not for amusement, but profit.

2. The graculus, or shag, is much inferior
in size to the cormorant; the length is 27'
inches

; the breadth three feet six
; the

weight three pounds and three quarters. The
bill is about four inches long, and more slen-
der than that of the preceding

; the head is

adorned with a crest two inches long, point-
ing backward; the whole plumage of the
upper part of this bird is of a line and very
shining green ; the edge of the feathers a
purplish black; but the lower part- of the
back, the head, and the neck, wholly green

;

the belly is dusky
;
the tail of a dusky hue*

tinged with green ; the legs are black, and
like those of the cormorant. Both these
kinds agree in their manners, and breed in
the same places ; and what is very strange in
web-footed birds, will perch and build in
trees

;
both swim with their head 'quite erect,

and are very difficult to be shot
; for, like the

grebes and divers, as soon as they see the
Hash of a gun, they pop under water, and
never rise but at a considerable distance.

3. The bassanus, "annet, or solan goose,
weighs seven pounds; the length is three
feet one inch; the breadth six feet two
inches. The bill is six inches long, straight
almost to the point where it inclines down;
and the sides are irregularly jagged, that it
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fnay hold Its prey with more security ;

it

has no nostrils, but in their place a long fur-

row, that reaches almost to the end of the

bill; the whole is of a dirty white, tinged

with ash-colour.

From the corner of the mouth is a narrow

slip of black bare skin, that extends to the

hind part of the head; beneath the chin is

another, that, like the pouch of the pelican,

is dilatable, and of size sufficient to contain

five or six entire herrings ;
which in the

breeding season it carries at once to its mate

or its young.
The young birds, during the first year,

differ greatly in colour from the old ones ;

being of a dusky hue, speckled with numer-

ous triangular white spots
;
and at that time

resemble in colour the speckled diver. Each

bird, if left undisturbed, would only lay

one egg in the year ;
but if that is taken

away, they will lay another ; if that is also

taken, then a third, but never more that sea-

son. The egg is white, and rather less than

that of the common goose ; the nest is large,

and formed of any thing the bird finds float-

ing on the water, such as grass, sea-plants,

shavings, &c. These birds frequent the isle

of Alisa, in the frith of Clyde ; the rocks ad-

jacent to St. Kilda ;
the Stalks of Souliskerry,

near the Orkneys ;
the Skelig isles off the

coasts of Kerry, Ireland; and the Bass isle

in the frith of Forth: the multitudes that

inhabit these islands are prodigious.

4. The sulla, or boctby, is somewhat less

than a goose. The colours of the body are

brown and white ;
but varied so in different

individuals, that they cannot be described

by them. Their wings are very long
;
their

legs and feet pale yellow, shaped like those

of cormorants. They frequent the Bahama
islands, where they breed all months in the

year, laying one, two; or three eggs on the

bare rock. While young, they are covered

with a white down, and continue so till they

are almost ready to fly. I hey feed on fish

like the rest of this genus; but have a very

troublesome enemy in the man-of-war bird,

which lives on the spoils obtained from other

sea-birds, particularly the booby. As soon

as this rapacious enemy perceives that the

booby has taken a fish, he flies furiously at

him, upon which the former dives to avoid

the blow' ; but as he cannot swallow his prey

below water, he is sqon obliged to come up

again with the fish in his bill as before, when

he suffers a new assault ; nor does his enemy
cease to persecute him till he lets go the fish,

which the other immediately carries off.

5. The aquilus-, or man-of-war bird, is in

tjie body about the size of a large fowl ; in

length three feet, and in breadth fourteen.

The bill is slender, five inches long, and

much curved at the point ;• th.e colour is

dusky ;
from the under mandible hangs a

large*membranaceous bag attached some way
down the throat, as in the pelican, and ap-

plied to the same uses; the colour of this

is a fine deep red, sprinkled on the sides

with a few scattered feathers ; the w hole

plumage is brownish black, except the wing-

coverts, which have a rufous tinge
;
the tail

is long and much forked ; the outer feathers

are eighteen inches or more in length, the

middle ones from seven to eight
;
the legs

are small, all the toes are webbed together,

and the webs are deeply indented
;

the

colour of them is dusky red.

The frigate-pelican, or man-of-war bird, as

it is by some called, is chiefly, if not wholly,

met with between the tropics, and ever out

at sea, being only seen on the wing. Some-
times it soars so high in the air as to be
scarcely visible yet at other times approach-

es the surface of the sea, where, hovering at

some distance, the moment he spies a fish

lie darts dow n on it with the utmost rapi-

dity, and seldom without success, flying up-

wards again as quick as he descended. It is

also seen to attack gulls and other birds

which have caught a fish, when it obliges

them to disgorge it, and then takes care to

seize it before it falls iiito the water.

6. The onocrotalus, or pelican of Asia,

Africa, and America; though Linnasus thinks

that the pelican of America may possibly

be a distinct variety. This creature, in

Africa, is much larger in the body than

a swan, and somewhat of the same shape

and colour. Its four toes are all webbed
together, and in some measure resemble

tho se of a swan ; but that singularity

in which it differs from all other birds is

in the bill, and the great pouch underneath.

This enormous bill is 15 inches from the

point to the opening of the mouth, which is

a good way back behind the eyes. At the

base the bill is somewhat greenish, but varies

towards the end, being of a reddish blue.

It is very thick in the beginning, but tapers

off to the end, where it hooks downwards.

The under chap is still more extraordinary ;

for to the lower edges of it hangs a bag,

reaching the whole length of the bill to the

neck, which is said to be capable of contain-

ing 15 quarts of water. This bag the bird

has the power of wrinkling up into the hol-

low of the under chap
;
but by opening the

bill, and putting the hand down into the bag,

it may be distended at pleasure. The first

thing the pelican does in fishing is, to fill up
the bag ; and then it returns to digest its

burden at leisure. Tertre affirms, that it

will hide as many fish as will serve 60 hungry

men at a meal.

This pelican was once also known in

Europe, particularly in Russia
;
but it seems

to have deserted our coasts. This is the

bird of which so many fabulous accounts have
been propagated ;

such as its feeding its young
with its own blood, and its carrying water into

the desert for them in its great reservoir.

But the absurdity of the first account answers

itself ; and as for the latter, the pelican uses

its bag for very different purposes than that

of filling it with water.

The pelican feeds her young with fish ma-
cerated for some time in her bag, and when
they cry, flies off for a new supply. Labat
tells us, that he took two of these when
very young, and tied them by the leg to a

post stuck in the ground, where he had the

pleasure of seeing the old one for several

days come to feed them, remaining with

them the greatest part of the day, and spend-

ing the night on the branch of a tree that

hung over them. By these means they were
all three become so familiar, that they suf-

fered thenvselves to be handled ;
and the

young ones very kindly accepted whatever
fish he offered them. These they always

put first into their bag, and then swallowed

at their leisure.

It seems, however, that they are but dis-

agreeable and useless domestics
; their glut-

tony can scarcely be satisfied
; their fieslv

smells very rancid, and tastes a thousand
t.vies worse than it smells. The native
Americans kill vast numbers; not to eat, for
1 hey are not fit even for the banquet of a
savage, but to convert their large bags into
purses and tobacco-pouches.

r

l hey bestow
no small pains in dressing the skin with salt

and ashes, rubbing it well with oil, and then
forming it to their purpose, it thus becomes-
so soft and pliant, that the Spanish w omn
somethin s adorn it with gold and embroidery,,
to make woik-bags of.

PELLICLE, among physicians, kc. de-
notes a thin film, or fragment of a mem-
brane.

When any liquor is evaporated in a gentle
heat, till a pellicle arises at top, it is called
an evaporation to a pellicle; wherein there
is just liquor enough left, to keep the salts
in fusion.

PELTARIA, a genus of the silfculosa.

order, in the tetradynamia class of plants
and in the natural method ranking under the
39th order, siliquoste. The silicula is entire,
and nearly orbiculated, compressed plane,
and not opening. There are two species,
herbs of the Cape.

PELVIS, in anatomy, the lower part of
the cavity of the abdomen, thus called from
its resemblance to a bason, or ewer, in Latin
called pelvis. See Anatomy. ,

PEN, fountain, is a pen made of silver,

brass, Ac. contrived to contain a considerable
quantity of ink, and let it How out by gentle
degrees, so as to supply the writer a long
time without being under the necessity of
taking fresh ink. T he fountain-pen is com-
posed of several pieces, as in the plate,
where the middle piece F carries the pen,
which is screwed into the inside of a little

pipe, which again is soldered to another
pipe of the same bigness as the lid G

; in

which lid is soldered a male screw, for screw-
ing on the cover, as also for stopping a little

hole at the place, and hindering the ink
from passing through it. At the other end
of the piece F is a little pipe, on the outside
of which the top-cover li may be screwed;
In the cover there goes a port-crayon, which
is to be screwed into the last-mentioned
pipe, in order to stop the end of the pipe,
into which the ink is to be poured by a tun-
nel.

r
l o use the pen, the cover G must be

taken off, and the pen a little shaken, to
make the ink run more freely.

PENANCE, in our canon law, is an ec-
clesiastical punishment chiefly adjudged to
the sin of fornication. The ’punishment is

thus described by the canons : the delinquent
is to stand in the church porch on some
Sunday, bare-headed and barefoot, in a white
sheet, with a white wand in his hand, be-
wailing himself, and begging every one to
pray for him

; then he is to enter the church,
and falling down, is to kiss the ground

; and
at last is to be placed on an eminence in the
middle of the church, over against the minis-
ter, who is to declare the foulness of his
crime which is odious to God, and scanda-
lous to the congregation. If the crime is

not notorious, the canons allow the punish-
ment to be commuted at the party’s request
tor a pecuniary mulct, for the benefit of the
poor, &c,
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PEN.EA, a plant of the tetranclria mono-

gynia class, with a monopetalous campani-
ibnn flower; and a quadragonal capsule for

its fruit, containing four cells, with two ob-

long seeds in each. There are nine species.

This plant lias been erroneously suppos-
ed to have produced the sarcocolla of the
shops.

PENDANT, an ornament hanging at the

ear, frequently consisting of diamonds, pearls,

and other precious stones.

Pendants, in heraldry, parts hanging
down from the label, to the number of three,
four, live, or six. at most, resembling the
drops in the Doric frieze.

Pendants of a ship, are those streamers
or long colours which are split and divided
into two parts ending in points, and hung at

the head of masts, or at the yard-arm
ends.

PENDULUM, in mechanics, any heavy
body, so suspended as that it may swing
backwards and forwards, about some fixed

point, by the force of gravity.

These alternate ascents and descents of the
pendulum, are called its oscillations, or vi-

brations ; each complete oscillation being
the descent from the highest point on one
side, down to the lowest point of the arch,

and so on, up to the highest point on the
other side. The point round which the pen-
dulum moves, or vibrates, is called its centre
of motion, or point of suspension

;
and a

right line drawn through the centre of mo-
tion, parallel to the horizon, and perpendicu-
lar to the plane in which the pendulum
moves, is called the ''axis of oscillation.

There is also a certain point within every
pendulum, into which, if all the matter th 't

composes the pendulum were collected, or
condensed as into a point, the times in which
the vibrations would be performed, would
not be altered by such condensation

; and
this point is called centre of oscillation.

The length of the pendulum is usually esti-

mated by the distance of this point below the
centre of motion

;
being a'hvavs near the

bottom of the pendulum; but in a cylinder,
or any other uniform prism or rod, it is at

the distance of one third from the bottom,
or two thirds from and below the centre of

motion.

The length of a pendulum, so measured
to its centre of oscillation, that it will per-
form each vibration in a second of time,
thence called the second’s pendulum, lias, in

the latitude of London been generally taken
at 39J>_ or 39-t inches

;
but by some very

ingenious and accurate experiments, the late

celebrated Mr. George Graham found the
true length to be 39AAU, inches, or 391-

inches very nearly.

The length of the pendulum vibrating se-

conds at Paiis, was found by Varin, Des
liays, I)e Glos, and Godin, to be 440A lines;

by Picard 440-t lines
;
and bv Mairan 440-V4

lines.

Galileo was the first who made use of a
heavy body annexed to a thread, and sus-

pended by it, for measuring time, in his ex-
periments and observations. Put according
to Sturmius, it was Riccioii who first observ-
ed the isochronism of pendulums, and made
use of them in measuring time. After him,
Tycho, Langrene, Wendeline, Mersenne,
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Kircher, and others, observed the same
thing; though it is said, without any inti-

mation of what had been done by Iviccioli.

But it was the celebrated Huygens who first

demonstrated the principles and properties

of pendulums, and probably the first who
applied them to clocks. He demonstrated,
that if the centre of motion whs perfectly

fixed and immoveable, and all manner of

friction, and resistance of the air, &c. re-

moved, then a pendulum, once set in mo-
tion, would for ever continue to vibrate with-

out any decrease of motion, and that ail its

vibrations would be perfectly isochronal, or

performed in the same time. Hence the

pendulum has universally been considered as

the best chronometer or measurer of time.

And as all pendulums of the same length

perform their vibrations in the same time,
without regard to their different weights, it

has been suggested, by means of them, to

establish an universal standard for all coun-
tries.

Pendulums are either simple or com-
pound; and each of these may be considered
either in theory, or as in practical mechanics
among artisans.

A simple pendulum, in theory, consists

of a single weight, as A, Plate Miscel. fig. 183.

considered as a point, and an inflexible right

line AC, supposed void of gravity or weight,
and suspended from a fixed point or centre,

C, about which it moves.
A compound pendulum, in theory, is

a pendulum consisting of several weights
moveable about one common centre of mo-
tion, but connected together so as to retain

the same distance both from one another,

and from the centre about which they vi-

brate.

The doctrine and laws of pendulums. 1

.

A pendulum raised to B, through the arc of

the circle AB, will fall and rise again,

through an equal arc, to a point equally high,

as D ; and thence will tall to ‘A, and again

rise to B; and thus continue rising and fall-

ing perpetually. For it is the same thing,

whether the body falls down the inside of the

curve BAD, by the force of gravity, or is

retained in it by the action of the string;

for they will both have the same effect

;

and it is otherwise known, from the oblique

descents of bodies, t hat the body will descend
and ascend along the curve in the manner
above described.

Experience also confirms this theory, in

any finite number of oscillations. But if

they are supposed infinitely continued, a dif-

ference will arise. For the resistance of the

air, and the friction and rigidity of the

string about the centre C, will take off part

of the force acquired in falling ; whence it

happens that it will not rise precisely to the

same point from whence it fell.

Thus, the ascent continually diminishing

the oscillation, this will be at last stopped,

and the pendulum will hang at rest in its

natural direction, which is perpendicular to

the horizon.

Now, as to the real time of oscillation in a

circular arc BAD ; it is demonstrated bv mathe-
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height of the arch of vibration : then the time
of each oscillation in the arc BAD, will be

equal to p X 'nto the infinite series

1 + £ +^+ *c vvhere ,
U 22d^ 22

. 4

V

2 ^ 2*
. 4 2

. 6V
— 2>• is the diameter of the arc described, or
twice the length of the pendulum.

And here, when the arc is a small one, as in
the case of die vibrating pendulum of a clock,
all the terms of this series after the 2d may be
omitted, on account of their smallness: and then,

the time of a whole vibration will be nearly

equal topj— x (1 -f So that the

times of vibration of a pendulum in different
small arcs of the same circle, are as 8r -j- a; or
8 times the radius, added to the versed sine of
the semi-arc.

And farther, if D denotes the number of de-
grees in the semi-arc AB, whose versed sine is a,

then the quantity last mentioned, for the time of

a whole vibration, is changed to p y/-
%

52524'
). And therefore the times of vi*(1

bralion in different small arcs, are as 52524 -{-

D 2

,
or as the number 52524 added to the squat ©

of the number of degrees in the semi-arc AB.
2. Let CB he a semicycioid, havirig its

base EC parallel to the horizon, and its ver-
tex B downwards

;
and let CD be the other half

of the cycloid, in a similar position to the for-
mer. Suppose a pendulum-string, of the same
length with the curve of each semicycioid BC,
or CD, having its end fixed in C, and the thread
applied all the way close to the cycloidal curve
BC, and consequently the body or pendulum-
weight coinciding with the point B. If now the
body is let go from B, it will descend bv its

own gravity, and in descending it will unwind
the string from off the arch BC, as at the posi-
tion CGH; and the ball G will describe a semi-
cycioid BI1A, equal and similar to BGC, when
it. has arrived at the lowest point A

; after which,
it will continue its motion, and ascend, by an-
other equal and similar semicycioid AKD, to
the same height D, as it fell from at B, the string
now wrapping itself upon the other arch C1D*
Front D it will descend again, and pass aloixg
the whole cycloid DAB, to the point B; and
thus perform continual successive oscillations
between B and D, in the curve of a cycloid

;
as

it before oscillated in the curve of a circle, in
the former case.

'Ehis contrivance to make the pendulum oscil-

late in the curve of a cycloid, is the invention
of the celebrated Huygens, to make the pendu-
lum perform all its vibrations in equal times,
whether the arch, or extent of the vibration, is

great or small
;
which is not the case in a circle,

where the larger arcs take a longer time to run
through them than the smaller ones do, as is

well known both from theory and practice.

The chief properties of the cycloidal pendu-
lum then, as demonstrated by Huygens, are tha
following: 1st. That the time of an oscillation
in all arcs, whether larger or smaller, is always
the same quantity, viz. whether the body begins
to descend from the point B, and describes the
semiarch BA; or that it begins at H, and de-
scribes the arch HA

;
or that it sets out front

any other point
; as it will still descend to the

lowest point A in exactly the same time. And
it is farther proved, that the tune of a whole vi-

maticians, that if p — 2.1416', denote the cir- bratiwn through any double arc BAD, or HAK
cumfereuce of a circle whose diameter is

1
|

&c . i s in proportion to the time in which a
1 feet, or 193 inches, the space a heavy body

;

heavy body will freely fall, by the force of oTa-
falls in the first second of time

;
and r — CA, ! vity, through a space equal to

4;AC, half the
the length of the pendulum, also a =. AE, the I

length of. the pendulum, as the circumference
3A2 1
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of a circle is to its diameter. So that,. If 3=

l()j2 feet denotes the space aheavy body falls in

the first second of time, p = 3.1416 tlie circum-

ference of a circle whose diameter is 1, and

r = AC the length of the pendulum ;
then, be-

cause, by the nature of descents by gravity,

\/g ! Vi 2- *! l
v

\ V~p~> that is, the time in

•which a body will fall through \r, or half the

length of the pendulum
;
therefore, by the above

proportion, asl * /> ** y'— p\/ —, which
%

is the time of an entire oscillation in the cy-

cloid.

And this conclusion is abundantly confirmed

by experience. For example: if we consider the

time of a vibration as 1 second, to find the

length of the pendulum that will so oscillate in

1 second ;
this will give the equation p \/^

-

- % 386= 1 : which reduced, gives r = —y- —
’ 6

p
l 3.1416 2

inches — 39.11, or 39-|- inches, for the ' length

ef the second’s pendulum
; which the best ex-

periments shew to be about 39-| inches.

3. Hence also, we have a method of deter-

mining.from the experiment the length of a pen-
dulum, 'the space a heavy body will fall per-
pendicularly through in a given time

;
for, since

p \/ —- = 1, therefore, by reduction, _§• = \p
l
r

is the space a body will fall through in the first

second of time, when r denotes the length of the

second’s pendulum . and as constant experience

shews that this length is nearly 39-§ inches, in

the latitude of London, in this Case g, or \p"r,

becomes \ X 3.1416 2 X 39f = 193.07 inches =
16xV feet > very nearly, for the space a body
will fall in the first second of time, in the lati-

tude of London : a fact which has been abund-
antly confirmed by experiments made there.

And in the same manner, Mr. Huygens found
the same space fallen through at Paris, to be 15

French feet.

The whole doctrine of pendulums oscillating

between two semicycloids, both in theory and
practice, was delivered by that author, in his

Horologium Oscillatorium, sive Demonstrationes

de Motu Pendulorum. And every thing that

regards the motion of pendulums has since been
demonstrated in different ways, and particularly

by Newton, who has given an admirable theory

on the subject, in his Principia, where he has

extended to epicycloids the properties demon-
strated by Huygens of the cycloids.

4. As the cycloid may be considered as coin-

ciding in A, with any small arc of a circle de-

scribed from the centre C, passing through A,
where it is known the two curves have the same
radius and curvature ; therefore the time in the

small arc of such a circle, will be nearly equal

to the time in the cycloid
; so that the times in

very small circular arcs are equal, because these

small arcs may be considered as portions of the

cycloid, as well as of the circle. And this is

one great reason why the pendulums of clocks

are made to oscillate in as small arcs as possible,

viz. that their oscillations may be the nearer to

a constant equality.

This may also be deduced from a comparison
©f the times of vibration in the circle,, and in

the cycloid, as laid down in the foregoing arti-

cles. It has there been shewn, that the times of

vibration in the circle and cycloid are thus, viz.

r a
time in the circle nearly p <v

/— X (1 + gr )>
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time in the cycloidal arc p \/ — ;
where it is evi-

dent that the former always exceeds the latter

a
in the ratio of 1 -}-— to 1 ; but this ratio al-

8 A

ways approaches nearer to an equality, as the

arc, or as its versed sine a, is smaller
;

till at

length, when it is very small, the term— may
8r

be omitted, and then the times of vibration be-

come both the same quantity, viz, p %
Farther, by the same comparison, it appears,

that the time lost in each second, or in each vi-

bration of the seconds pendulum, by vibrating

in a circle, instead of a cycloid, is — — , or1
8r

—— ;
and consequently the time lost in a

whole day of 24 hours, is |D 2 nearly. In like

manner, the seconds lost per day by vibrating

in the arc of A degrees, is |-A 2
. Therefore, if

the pendulum keeps true time in one of these
arcs, the seconds lost or gained per day, by vi-

brating in the other, will be y (D2 — A 2

). So,

for example, if a pendulum measures true time in

an arc of 3 degrees, on each side of the lowest
point, it will lose lly seconds a day by vibrat-
ing 4 degrees ; and 26y seconds a day by vi-

brating 5 degrees
;
and so on.

5.

The action of gravity is less in those parts
of the earth where the oscillations of the same
pendulum are slower, and greater where these
are swifter

;
for the time of oscillation is reci-

procally proportional to >Jg. And it being found
by experiment, that the oscillations of the same
pendulum are slower near the equator, than in
places farther from it ; it follows that the force
of gravity is less there; and consequently the
parts about the equator are higher or farther
from the centre, than the other parts

;
and the

shape of the earth is not a true sphere, but
somewhat like an oblate spheroid, flatted at the
poles, and raised gradually towards the equator.
And hence also the times of the vibration of the
same pendulum, in different latitudes, afford a
method of determining the true figure of the
earth, and the proportion between its axis and
the equatorial diameter.

Thus, M. Richer found by an experiment
made in the island of Cayenne, about 4 degrees

from the equator, that a pendulum 3 feet 83-

lines long, which at Paris vibrated seconds, re-

quired to be shortened a line and a quarter to

make it vibrate seconds And many other ob-
servations have confirmed the same principle.
See Newton’s Principia, lib. iii. prop. 20. By
comparing the different observations of the
French astronomers, Newton apprehends that
2 lines may be considered as the length a se-

cond’s pendulum ought to be decreased at the
equator.

From some observations made by Mr. Camp-
bell, in 1731, in black-river, in Jamaica, 18°

north latitude, it is collected, that if the length
of a simple pendulum that swings seconds in

London, is 39.126 English inches, the length of
one at the equator would be 39.00, and at the
poles 39.206.

And hence Mr. Emerson has computed the
following Table, shewing the length of a pen-
dulum that swings seconds at every 5th degree
of latitude, as also the length of the degree of
latitude there, in English miles.

Degrees of

Latitude.

Length of Pen-
dulum.

Length of the
Degree.

inches, miles.

0 39.027 68.723

5 39 029 68.730
10 39.032 68.750
15 39.036 68.723

20 39.044 68.830

25 39.057 68.882
30 39.070 68.950

35 39.084 69.020
40 39.097 69.097
4.5 39.111 69.176

50 39.126 69.256
55 39.142 69.330
60 39.158 69 401
65 39.168 69 467
70 39.177 69.522
75 39.185 69.568
80 39.191 69.601

85 39.195 69.620
90 39.197 69.628

6. If two pendulums vibrate in similar arcs,
the times of vibration are in the sub-duplicate
ratio of their lengths. And the lengths of pen-
dulums vibrating in similar arcs, are in the
duplicate ratio of the times of a vibration di-

rectly ; or in the reciprocal duplicate ratio of
the number of oscillations made in any one and
the same time. For, the time of vibration t

. r
being as / , where p and g are constant or

%
given, therefore t is as \/r, and r as t

2
. Hence

therefore the length of a half-second pendulum
39X

will be \r, or —— 9.781 inches
;

and the

length of the quarter-second pendulum will be
39A

rrrr — —- — 2.445 inches ; and so of others.16
16

7. The foregoing laws, &c. of the motion
of pendulums, cannot strictly hold good,
unless the thread that sustains the ball is

void of weight, and the gravity of the whole
ball is collected into a point. In practice,

therefore, a very line thread, and a small ball,

but of a very heavy matter, are to be used.
But a thick thread, and a bulky ball, disturb
the motion very much; for in that case, the
simple pendulum becomes a compound one;
it being much 'the same thing, as if several

weights w ere applied to the same inflexible

rod in several places.

8. Mr. Kratit, in the new Petersburgh Me-
moirs, vols. 6 and 7, has given the result of
many experiments upon pendulums, made
in. different parts of Russia, with deductions
•from them, from whence he derives this theo-

rem: ifx is the length of a pendulum that

swings seconds in any given latitude /, and in

a temperature of 10 degrees of Reaumur’s
thermometer, then will the length of that 1

pendulum, for that latitude, be thus ex-
pressed, viz.

x = (439 -178 -{- 2‘321 -}- sin.
2
/) lines of a French

foot. And this expression agrees very nearly,

not only with xd the experiments made on
the pendulum in Russia, but also with those

of Mr. Graham, and those of Mr. Ljous in

79° 50' north latitude, where he found its.

length to be 44l 38 lines.

Pendulum, simple, in mechanics, an ex-
pression commonly used among artists, to.,

distinguish such pendulums as have no. pro-

vision for correcting the effects of heat and



•cold, from those that bare such provision.

Also simple pendulum, and detached pendu-

lum, are terms sometimes used to denote such

pendulums as are not connected with any

clock, or clockwork.

Pendulum, compound, in mechanics, is

a pendulum whose rod is composed of two

or more wires or bars of metal. These, by
undergoing different degrees of expansion and
contraction, when exposed to the same heat

or cold, have the difference of expansion or

contraction made to act in such a manner as

to preserve constantly the same distance be-

tween the point of suspension and centre of

oscillation, although exposed to very diffe-

rent and various degrees of heat or cold.

There are a great variety of constructions

for this purpose ; hut they may he all re-

duced to the gridiron, the mercurial, and the

lever pendulum.
It may be just observed by the way, that

the vulgar method of remedying the incon-

venience arising irom the extension and con-

traction of the rods of common pendulums,

is by supplying the boh, or small ball, with a

screw at the' lower end ; by which means the

pendulum is at any time made longer or

shorter, as the hall is screwed downwards or

upwards, and thus the time of its vibration is

kept continually the same.

The gridiron pendulum was the invention

of Mr. John Harrison, a very ingenious art-

ist, and celebrated for his invention of the

watch for finding the difference of longitude

at sea, about the year 1725, and of several

other timekeepers and watches since that

time ;
for all which he received the parlia-

mentary reward of between 20,000 and 30,000

pounds. It consists of five rods of steel, and

four of brass, placed in an alternate order,

the middle rod being of steel, by which the

pendulum-ball is suspended; these rods of

brass and steel, thus placed in an alternate

order, are so connected with each other at

their ends, that while the expansion of the

steel rods lias a tendency to lengthen the

pendulum, the expansion of the brass rods,

acting upwards, tends to shorten it. And
thus, when the length of the brass and steel

rods is duly proportioned, their expansions

and contractions will exactly balance and

correct each other, and so preserve the pen-

dulum invariably of the same length. The

simplicity of this ingenious contrivance is

much in its favour; aiid the difficulty of ad-

justment seems the only objection to it. See

Longitude.
Mr. Harrison, in his first machine for mea-

suring time at sea, applied this combination

of wires of brass and steel, to prevent any

alterations by heat or cold ;
and in the ma-

chines or docks he has made for this pur-

pose, a like method of guarding against the

irregularities arising from this cause is used.

The mercurial pendulum was the invention

of the ingenious Mr. Graham, in consequence

of several experiments relating to the ma-

terials of which pendulums might he formed,

in 1715. Its rod is made of brass, and

branched towards its lower end, so as to em-

brace a cylindric glass vessel 13 or 14 inches

long, and' about two inches diameter; which

being filled about twelve inches deep with

mercury, forms the weight or ball of the pen-

dulum. If upon trial the expansion of the

rod is found too great for that of the mer-

cury, more mercury must be poured into the
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vessel
; if the expansion of the mercury ex-

ceeds that of the rod, so as to occasion the

clock to go fast with heat, some mercury must

be taken out of the vessel, so as to shorten

the column. And thus may the expansion

and contraction of the quicksilver in the glass

be made exactly to balance the expansion

and contraction of the pendulum-rod, so as

to preserve the distance of the centre of os-

cillation from the point of suspension invari-

ably the same.

Mr. Graham made a clock of this sort, and

compared it with one of the best of the com-
mon sort, for three years together; when
he found the errors of his own but about one-

eighth part of those of the latter.

Mr. John Ellicott also, in the year 1738,

constructed a pendulum on the same prin-

ciple, hut differing from Mr. Graham’s in

many particulars. The rod of Mr. Ellicott’s

pendulum was composed of two bars only ;

the one of brass, and the other of steel. It

had two levers, each sustaining its half of the

ball or weight ; with a spring under the lower

part of the ball to relieve the levers from a

considerable part of its weight, and so to

render their motion more smooth and easy.

The one lever in Mr. Graham’s construction

was above the ball
;
whereas both the levers

in Mr. Ellicott’s w'ere within the ball, and

each lever had an adjusting screw, to lengthen

or shorten the lever, so as to render the ad-

justment the more perfect.

Notwithstanding the great ingenuity dis-

played bv these very eminent artists on this

construction, it must farther be observed, in

the history of improvements of this nature,

that Mr. Cumming, another eminent artist,

lias given, in his Essays on the Principles of

Clock and Watch Work, an ample descrip-

tion, with plates, of a construction of a pen-

dulum with levers, in which it seems he has

united the properties of Mr. Graham’s and

Mr. Ellicott’s, without being liable to any

of the defects of either. The rod of this

pendulum is composed of one flat bar of

brass, and two of steel ;
he uses three levers

within the ball of the pendulum; and, among
many other ingenious contrivances for the

more accurate adjusting of this pendulum to

mean time, it is provided with a small hall

and screw below the principal ball or weight,

one entire revolution of which on its screw

will only alter the rate of the clock’s going

one second per day ;
and its circumference

is divided into 30, one of which divisions will

therefore alter its rate of going one second

in a month.

P e n
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ulu M-clcck, is a clock having its

motion regulated by the vibration of a pen-

dulum.
It is controverted between Galileo and

Huygens, which of the two first applied the

pendulum to a clock.

After Huygens had discovered, that the

vibration made in arcs of a cycloid, however

unequal they might be in extent, were all

equal in time; he soon perceived, that a

pendulum applied to a clock, so as to make
it describe arcs of a cycloid, would rectify

the otherwise unavoidable irregularities of

the motion of the clock; since, though the

several causes of those irregularities should

occasion the pendulum to make greater or

smaller vibrations, yet, by virtue of the cy-

cloid, it would still make them perfectly equal

3/3

in point of time ; and the motion of the clock

governed by it, would therefore be preserved
perfectly equable. But the diffic ulty w as,

how to make the pendulum describe arcs of

a cycloid; for naturally the pendulum, being
tied to a fixed point, can only describe cir-

cular arcs about it.

Here Mr. Huygens contrived to fix the
iron rod or wire, which bears the ball or

weight at the top, to a silken thread, placed
between two cycloidal cheeks, or two little

arcs of a cycloid, made of metal. Hence the
motion of vibration, applying successively

from one of those arcs to the other, the thread,

which is extremely flexible, easily assumes
the figure of them, and by that means causes
the hall or weight at the bottom to describe
ajust cycloidal arc.

This is doubtless one of the most ingeni-

ous and useful inventions many ages have
produced; by means of which it has been
asserted there have been clocks that would
not vary a single second in several days

;
and

the same invention also gave rise to the whole
doctrine of involute and evolute curves, with
the radius and degree of curvature, A c.

It is true, the pendulum is still liable to

its irregularities, how minute soever they
may be. The silken thread by which it was
suspended, shortens in moist weather, and
lengthens in dry; by which means the length
of the whole pendulum, and consequently
the times of the vibrations, are somewnat
varied.

To obviate thisr 'inconvenience, M. De la

Hire, instead of a silken thread, used a little

line spring; which was not indeed subject
to shorten and lengthen, from those causes;
yet he found it grew stiller in cold weather,
and then made its vibrations faster than in

warm : to which also we may add its ex-

S
insion and contraction by heat and cold.

e therefore had recourse to a stiff wire or
rod, firm from one end to the other. In-

deed, by this means he renounced the ad-
vantages of the cycloid; but he found, as

he says, by experience, that the vibrations

in circular arcs are performed in times as

equal, provided they are not of too great ex-
tent, as those in cycloids. But the experi-
ments of sir Jonas Moore, and others, have
demonstrated the contrary.

The ordinary causes ot the irregularities of
pendulums Dr. Derham ascribes to the alter-

ations in the gravity and temperature of
the air, which increase and diminish the
weight of the ball, and by that means make
the vibrations greater and less; an accession

of weight in the ball being found by experi-

ment to accelerate the motion of the pen-
dulum for a weight of six pounds added to-

the ball, Dr. Derham found made his clock
gain thirteen seconds every day;
A general remedy against the inconveni-

ences of pendulums, is to make them long;

the ball heavy, and to vibrate but in small
arcs. These are the usual means employed
in England; the cycloidal cheeks being ge-
nerally neglected.

Pendulum-clocks resting against the same
rail have been found to influence each other’s

motion- See the Philos. Trans, numb. 453,
sects. 5 and 6, where Mr. Ellicott has given,
a curious and1 exact account of this pheno-
menon.
Pendulum, royal, a name used among,

us for a clock, whose pendulum swings
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conds, and goes eight days without winding
up ; shewing the hour, minute, and second.
The numbers in such a piece are thus calcu-
lated : h irst cast up the seconds in twelve
hours, which are the beats in one turn of the
great wheel

; and they will be found to be
43200 = 12 X t)0 x 60. The swing- wheel
must be 30, to swing 60 seconds in one of
its revolutions

;
now let the half of 43200,

viz. 21600, be divided by 30, and the quo-
tient will be 720, which must be separated
into quotients. The first of these must be
12, for the great wheel, which moves round
once in 12 hours. Now 720 divided by 12,
gives 60 ; which may also be conveniently
broken into two quotients, as 10 and 6, or
12 and 5, or 8 and 1\, which last is most
convenient; and if the pinions are all taken 8,
the work will stand thus

:

8 ) 96 ( 12

8 ) 64 ( 8

8 ) 60 ( 1\

30

According to this computation, the great
wheel will go round once in 12 hours, to
shew the hour

; the next wheel once in an
hour, to shew the minutes; and the swing-
wheel once in a minute, to shew the seconds.
See Clockwork.
PENEA, in botany, a genus of the mono-

gynia order, in the tetrandria class of plants;
and in the natural method ranking with those
of which the order is doubtful. The calyx
is diphyllous ; the corolla campanulated

;

the style quadrangular; the capsule tetrago-
nal, quadrilocular, and octospermous.
PENELOPE, a genus of birds of the

order of gallinre. The characters of which
are : the beak is bare at the base

; the head
is covered with feathers; the neck is quite
bare; the tail consists of twelve principal
feathers

; and the feet are for the most part
bare. Linnaeus, in the Systema Naturae,
enumerates six species: 1. Penelope mele-
agris satyra, or horned pheasant. Latham
calls it the horned turk«y. This species is

larger than a fowl, and smaller than a turkey.
The colour of the bill is brown

; the nostrils,

forehead, and space round the eyes are covered
w'ith slender black hairy feathers ; the top of
the head is red. Behind each eye there is a
fleshy callous blue substance like a horn,
which tends backward. On the forepart of
the neckand throat there is a loose flap, of a
line blue colour, marked with orange spots,

the lower part of which is beset with a few
hairs ; down the middle it is somewhat looser
than on the sides, being wrinkled. The
breast and upper part of the back are of a
full red colour. The neck and breast are in-

clined to yeilow
; the other parts of the plu-

mage and tail are of a rufous brown, marked
all over with white spots encompassed with
black. The legs are somewhat white, and
furnished with a spur behind each. It is a
native of Bengal.

2.

The penelppemeleagris cristata, is about
the size of a fowl, being about two feet six

inches long. The bill is two inches long, and
of a black colour ;

the sides of the head are
covered with a naked purplish blue skin, in

which the eyes are placed : beneath the
throat for an inch and a half, the skin is loose,

of a flue r.ed colour, and covered only with a

few hairs. 'Fine top of the head is furnished

with long feathers, which the bird can erect
as a crest at pleasure; the general colour of
the plumage is brownish black, glossed over
with copper in some lights; but the wing-
coverts have a greenish and violet gloss.
1 he}' inhabit Brasil and Guiana, where thev
are often made tame. They frequentl y make
a noise not unlike the word jacu. Their
flesh is much esteemed.

3. Penelope crux cumanensis* called by
Latham, &c. yacou. It is bigger than a
common fowl. The bill is .black; the head
feathers are long, pointed, and form a crest,
which can be erected at pleasure, it has a
naked membrane, or kind of wattle, of a dull
black colour. 1 he blue skin comes forward
on the bill, but is not liable to change colour
like that of the turkey. The plumage has
not much variation; it is chiefly brown, with
some white markings on the neck, breast,
wing-coverts, and belly. This species in-

habits Cayenne, but is a very rare bird, being
met with only in the inner parts, or about
the Amazons’ country. Those seen at Cay-
enne are mostly tame ones, tor it is a familiar
bird, and will breed in that state, and mix
with other poultry. It makes the nest on the
ground, and hatches the young there, but is

at other times mostly seen on trees. It re-
quently erects the crest, when pleased, or
taken notice of, and likewise spreads the tail

upright like a fan, in the manner of the
turkey.

4.
r
\ he pipile, or as it is called, crax pipile,

is black in the belly, and the back brown
stained with black. ' The flesh on the neck
is of a green colour. It is about the b guess
ot the former, and has a hissing noise. The
head is partly black and partly white, and is

adorned v ith a short crest. '1 he space about
the eyes, which are black, is white ; the feet
are red. It inhabits Guiana.

5. The marail is about the size of a fowl,
and shaped somewhat like it. The space
round the eyes is bare, and of a .pale red;
the chin, throat, and forepart of the neck, are
scarcely covered with feathers ; but the throat
itself is bare, and the membrane elongated
to half an inch or more

;
both this and the

skin round the eyes change colour, and be-
come deeper and thicker, when the bird is

irritated. I he head feathers are Iongish,
so as to appear like a crest when raised up,
which the bird often does when agitated; at
which time it also erects those ot" the whole
body, and so disfigures its If as to be scarcely
known : the general colour of the plumage is a
greenish black. This species is common in the
woods of Guiana, at a distance from the sea.

Fhe female makes her nest on some low
bushy tree, as near the trunk as possible,
and lays three or four eggs. When the
young are hatched, they descend with the
mother after ten or twelve days. The
mother acts as other fowls, scratching on the
ground like a lien, and brooding the young,
which quit their nurse the moment thev can
shift for themselves. They have two broods
ni a year; one in December or January, the
other in May or June. The best time of
finding these birds is morning or evening,
beingThen met with on such.trees whose fruit

they feed on, and are discovered by some
of h falling to the ground The young birds
are easily tamed, and seldom forsake ihe
places where they have been brought up

;
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they need not be housed as they prefer tho
roosting on tall trees to any oilier place.
Their flesh is much esteemed.

6- The vociferating p -neiope. The bill
01 this bird is of a greenish colour : the back
is brown, the breast green, and the belly of a
whitish brown. Latham calls it the crying
curassovv. It is about the bigness of a crow.
PENGUIN, in ornithology. See Alca.
PENNAN FIC, a genus of the poly-

gamia dioecia class and order. There is no
calyx; the corolla is live-petalled

; stamina
five:

.

perianthum three-sided, two-celled.
There is one species, a herb of New Zea-
land.

PENNATULA, or Sea-pen, a genus of
zoophyte, which/ though it swims about
freely in the sea, approaches near to the ger-
gonia.

r

I his genus has a hone along the mid-
dle of the inside, which is its chief support

;

anti this bone receives the supply of its osseous
matter by the same polype-mouths that fur-
nish it with nourishment. Linnaeus reckons
seven species. It is certainly an animal, and
as such is tree or locomotive. Its body gene-
rally expands into processes on the upper
parts, and these processes or branches are
furnished with rows of tubular denticles;
they have a polype-head proceeding from
each tube.

The sea-pen is not a coralline, but distin-
guished from it bv this specific difference;
corals, corallines, alcyon a, and all that order
of beings, adhere firmly by their bases to
submarine substances, but the sea-pen either
swims about in the water ©r floats upon the
surface.

Its general appearance greatly resembles
that oi a quill-feather ot a bird’s wing; it is

about lour inches long, and of a reddish co-
lour; along the b .ck there is a groove from
the quill part to the extremity of the fea-
thered part, as there is in a pen ; the feather-
ed part consists of fins proce. ding from the
stem. The fins move Ihe animafbackward
and forward in the water, and are furnish-
ed with suckers or mouths armed with fila-
ments.

Dr. Boadsch of Prague had an oppor-
tunity of observing one of these animals alive
in the water, and he gives the following ac-
count of what he saw : “ A portion of the
stem contracted, and became of a strong
purple colour, so as to have the appearance
of a ligature round it ; this apparent ligature,
or zone, moved upwards and downwards
successively through the whole length of the
stem, as well the feathered as the naked part

;

it began at the bottom, and moving upwards
to the other extremity, it there disappeared,
and at the same instant appeared again at the
bottom, and ascended as b ‘fore ; but as it

ascended through the feathered or pinnated
part, it became' paler.” When this zone is

much constricted, the trunk above it swells,
and acquires the form of an onion

; the con-
striction of the trunk gives the colour to the
zone, for the intermediate parts are paler in
proportion as the zone becomes deeper.
1 he end ot the naked trunk is sometimes
cuived like a hook ; and at its extremity
thepe is a sinus or chink, which grows deeper
while the purple ring is ascending, and shal-
lower as it is coming down. The fins have
lour motions, upward and downward, and
backward and forward, from right to left, and



PEN PEN PEN
from left to right. The fleshy filaments, or

claws, move in all direct.ons; and witn the

cylindrical part from which they proceed are

sometimes protruded from the tins, and some-

times hidden with them.

Upon dissecting this animal the following

phenomena were discovered: When the

trunk was opened lengthwise, a saltish liquor

flowed out of it, so viscid as to hang down

an inch. The whole trunk of the stem was

found to be hollow, the outward membrane

being very strong, and about the tenth part

of an inch thick ;
within this membrane ap-

peared another much thinner; and between

these two membranes, in the pinnated part

of the trunk, innumerable liitle yellowish

eggs, about the size of a white poppy-seed,

were seen floating in a whitish liquor; about

three parts of the cavity within the inner

membrane is tilled by a kind of yellowish

bone; this bone is about two inches and a

half long, and one twentieth of an inch thick;

in the middle it is square, but towards

the ends it grows round and very taper, that

end being finest which is next the pinnated

part of the trunk. This bone is covered in

its whole length with a clear yellowish skin,

which at each end runs out into a ligament ;

one is inserted in the top of the pinnated

trunk, and the other in the top of the naked

trunk; by the help of the upper figament the

end of the bone is either bent into an arch,

or disposed in a straight line. I he tins are

composed of two skins ;
the outward one is

strong and leathery, and covered over with

an infinite number ot crimson streaks ; the

inner skin is thin and transparent; the suck-

ers are also in the same manner composed ot

two skins, but the outward skin is something

softer. Both the fins and suckers are hollow,

so that the cavity of the suckers may com-
municate with those of the fins, as the cavity

of the fins does with that of the trunk. Dr.

Shaw, in the History of Algiers, says, that

these animals are so luminous in the water,

that in the night the fishermen discover fishes

swimming about in various depths of the

sea by the light they give. From this extra-

ordinary quality, Linnaeus calls this species of

the sea-pen pennatula phosphorea ; and re-

marks, after giving the synonyms of other

authors, habitat in oceano funduin illumi-

nans.

There are other kinds of sea-pens, or spe-

cies of this animal, which have not a resem-

blance to a pen.

PENNY, formerly a silver, but now a

copper coin.

The penny was the first silver coin struck in

England by our Saxon ancestors, being the

240th part of their pound, and its true weight

was about 22i grains troy.

In Etheldred’s time, the penny was the

20th part of the troy ounce, and equal in

weight to our threepence; which value it

retained till the time of Edward the Third.

Till the time of king Edward the First, the

penny was struck with a cross so deeply sunk
in it, that it might, on occasion, be easily

broken, and parted into two halves, thence

called halfpence; or into four, thence called

fourthings, or farthings. But that prince

coined it w ithout the cross; instead of which
he struck round halfpence and farthings

:

though there are said to be instances of such

round halfpence having been made in the

reign of Henry the First, if not also in those

o the two Vv iliiams.

Edward the First also reduced the weight

>of the penny to a standard ;
ordering that it

should weigh 32 grains of wheat, taken out

of the middle of the ear. This penny was
called the penny sterling; and 20 of them
were to weigh an ounce, whence the penny
became a weight as well as a coin.

By the 9th of Edward, the Third, it was
diminished to the 20th part of the troy

ounce; by the 2d of Henry the Sixth it was
the 32nd part ; by the 5th of Edward the

Fourth, it became the 40th, and also by the

36th of Henry the Eighth, and afterwards

the 45th; but by the 2nd of Elizabeth, 00

pence were coined out of the ounce, and
during her reign 02, which last proportion is

still observed in our times.

Penny-weight, a troy weight, being
the 20th part of an ounce, containing 24
grains ; each grain weighing a grain of w heat

gathered out of the middle of the ear, well

dried. The name took its rise from its being
actually tire weight of one of our ancient

silver pennies. See Penny.
PENTAGON, in geometry, a figure of

five sides and five angles.

If the five sides are equal, the angles are

so ton, and the figure is called a regular pen-

tagon; such is ABODE (Plate Miscel. tig.

'184), inscribed in the circle.

The most considerable property of a pen-

tagon is, that one of its sides DE,' is equal in

power to the sides of a hexagon and a de-

cagon, inscribed in the same circle ABODE;
that is, the square oflthe side DE, is equal to

the sum of the squares of the sides ^E and
'E5.

The area of a pentagon, like that of any
other polygon, may Ire obtained by resolv-
ing it into triangles. See the articles Tri-
angle and Polygon.
Pappus lias also demonstrated, that twelve

regular pentagons contain more than twenty
triangles inscribed in the same circle.

The dodecahedron, which is the fourth
regular solid, consists of twelve pentagons.

In fortification, pentagon denotes a fort

with five bastions.

PENTAG RA PH
,
or Parallelogram,

an instrument whereby designs of any kind
may be copied in w bat proportion you please,

without being skilled in drawing.

A pentagraph is composed of 4 bars,

ABDE, Plate Pedometer, &c. fig. 4, usually of

brass ;
the bar A isjointed to B at b about lie

middle, and at a it is connected with E: the

bar B is the same length as A
;
and at d is

jointed to the bar D, whose end is connected
with the end of E; these four bars forma
parallelogram : thus, ha = D, and bd — E.

To the other end of the bar A, a tube F is

soldered, through which a pointed brass rode,

called the tracer, is put ; the end of the bar

B lias a slider G upon it, which lias a tube

similar to F
;
another slider I of the same

kind is mounted on the bar D. These sliders

have screws, by which they can be fixed at

any distance. Under each of the joints of

the base, a small tube is fixed, in the bottom
of which is a small castor as H, which makes
the instrument run easily on the table. When
the instrument is used, the two sliders G l

must be set exactly in a line with the tube

F
; when it is required to make a copy of a

drawing of the same size, the sliders must
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be set so that from F to I is the same dis-

tance as from I to G; the tube 1 must then
have a wire put through it, whose lowest end
is fast screwed to a heavy leaden weight, L ;

this must have three sharp points in the

under side, so that when it is set on the table

it may not be liable to move; then it a de ign

or drawing is laid under the tube F, and
the point of the tracer drawn over the lines

of it, the point of the pencil at G will de-
scribe a similar figure. If the drawing is to

be reduced to one-half of the size, the w eight

must be put to the slider G, and the pencil

into I, without moving either slider
;
then

the distance from the tracer to the fixed

point or weight L, is twice the distance of the

pencil to the weight. The rule fur setting

the sliders for any proportion is, as the dis-

tance between the tracer t and the fixed

point L, is to the distance between the pencil

G and the s me, so is tire length ot ; 11 y line

described by the tracer, to the length of the
hne at the same time described byr thq
pencil. To avoid the trouble of measuring
these distances each time, the bars B and D
are divided into ten or twenty of the most
common proportions, by which divisions the
sliders are to be fixed.

The construction of one of the sliders is

shewn in fig. 5: where M is a piece of brass,

to one corner of which a tube g is soldered;
an opening of the same width as the bar is

cut in this, and a cover N is screwed on with
two screws: this cover has a screw with a
mill-head through it, by which the slider is

fixed. Apiece of brass O, a little bent, is put
between the bar and the under s de of the
cover, and whose elasticity prevents the
slider moving too freely when the screw is

slack, and defends the bar from being scratch-

ed by the ends of the screw when it is fixed.

Fig. 0, describes the method of making
the joints of the rods : P is the end of one
bar, which has a steel spindle p shewed fast

to it ; the other bar n has a cock v, screwed
on, whose upper end projects over the tube
t, and has a hole through it, just over the hole
in the tube. The ends of the spindle P are
put “between the Iroles in the cock and the
hole in the tube ; if the spindles are well

fitted, this joint is very steady, and without
any shake. The lower end of the tube t has
a hole drilled in it, into which the spindle W
of the castor is put ; the castor is kept from
falling out of the tube, by the point ot a small
screw going through the side of the tube t,

which takes into a notch cut round in the
top of the spindle w. When the machine is

used, a fine line, RE, is put through rings in

the cocks bd, and tied to the pencil
; the

other end has a loop to be hooked over the'

thumb of the operator, by pulling w hich he
can raise the pencil at D, when lie does not
wish it to mark.
PENTAMETER, in antient poetry,, a

kind of verse consisting of five feet, or metres,
whence the name.
PENTANDRIA, in botany, one of Lin*

nasus’s class of plants, the fifth in order ; tire

characters of which are, that all the plants

comprehended in it have hermaphrodite
flowers, with five stamina or male parts in-

each; they are subdivided into orders, which
are denominated monogynia, digynia, tri-

gynia, &c. according as there are one, two,,

tiiree, &c. pistils, or female parts, in each
flower.
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PENTAPETES, a genus of the clode-
randria order, in the monadelphia class of
plants, and in the natural method ranking
under the 37th order, columnifene. The
calyx is double; the stamina are 15 in num-
ber, ot which five are castrated and long

;

the capsule quinquelocular and polysper-
rnous. There is but one species known in
the gardens of this country, viz. the Phoe-
nicia, with halbert-pointed, spear-shaped,
^awed leaves. It is an annual plant, a na-
tive of India.

PENTHORUM, a genus of the penta-
fynia order, in the pentandria class of plants.
i he calyx is quinquefid

; there are either five
petals or none; the capsule is five-pointed
and quinquelocular. There is one species*

PENTSLEMON, a genus of the didy-
naniia angiospermia class and order. The
calyx is live-leaved ; the corolla bilabiate,
ventricose; rudiment of a 5th stamen, beard-
ed above

; capsules two-celled. There are
i2 speciesr

PENUMBRA, in astronomy, a partial

shade observed between the perfect shadow
and the full light in an eclipse.

It arises from the magnitude of the sun’s
body; for were he only a luminous point,
the shadow would be all perfect; but by rea-
son of the diameter of the sun, it happens
that a place which is not illuminated by the
whole body of the sun, does yet receive rays
from a part thereof. See Eclipse.
PEP LIS, a genus of the monogynia order,

in the hexandria class of plants, "and in the
natural method ranking under the 17th order,
cal\ canthemae. The perianthium is cam-
panulated; the mouth cleft in 12 parts;
there are six petals inserted into the calyx

;

the capsule is bilocular. There are 2 species,

creeping plants.

PEPPER. See Piper.

PERAMBULATOR, in surveying, an
instrument for measuring distances, c-alled

also pedometer, way-wiser, and surveying
wheel.

Plate Perambulator, &c. figs. 1, 2, and 3,

represent a perambulator ; AA, fig. 1, is a

wheel of mahogany, tired with iron, and
made very strong; its circumference must
be exactly ninety-nine inches, or half a pole.

This is placed so as to turn round in an
opening cut in the piece BD, which forms
the frame. In the arm B, a groove is cut

from the centre of the wheel to the dial

b\ the end of the spindle comes through
the wood into this groove, and has' a small

crown-wheel of eight teeth upon it. This
works another wheel of eight teeth fixed on

a long spindle, which conveys motion from
the w heel beneath to the dial b. The groove
containing this spindle has a slip of wood
screwed over it, to keep out dirt, &c.

;
and

the end of this spindle has a scpiare hole in

it, into which is put the square end of the

spindle a (fig. 2). 'Phis lias an endless

screw d upon it, which works a worm-wheel e

of twenty-four teeth, having a pinion of

twelve beneath it : and below this has a wheel

/of thirty-six. The pinion works the wheel

g of forty
;
and the wheel /turns the pinion

A of twelve, whose spindle carries the short

band of the dial (fig. 3). The arbour of the

wheel g comes up.through the dial, and has

the hand F fig. 3 on it
; as also a pinion of

eight, which turns g of sixty-four. Tn the
arbor of the wheel It, is a pinion i of six, tak-

ing into k of seventy-two
; this is here sup-

posed tojbe half broken away, to shew the

wheels beneath. The spindle of this is hol-

low, and is put over the arbor of the wheel

g

;

and carries the hand G fig. 3. IlliHH
are four pillars, by which the two plates

forming the frame for the wheels are held to-

gether. The wheel g (fig. 2) is not fixed fast

to its spindle, but is held between a brass
plate / and another beneath

;
the friction of

these causes the wheel to turn the hand, and
at the same time leaves the hand at liberty

to be set without moving the wheels. The
plate / has a pin n fixed in it

;
which pin takes

against a projecting part of the handle of the

hammer in, so as to lift it up when the plate is

turned, and let the spring p through re against

the bell K.
When any distance is to be measured bv

this machine, the operator takes hold of the

handle, and wheels it along in as straight a

line as he can. The circumference of the
wheel being ninety-nine inches (or half a pole),

and the two wheels in the piece being equal,
the screw d (fig. 2) will turn once in each
turn of the great wheel, or twice for every
pole the machine is wheeled. This screw
must be so cut that the great wheel must
turn twenty-four times for one turn of the
wheel e, and also the wheel / on the same
spindle as this must turn a pinion h of one-
third of its number of teeth, The short

hand on the dial which it carries will for

every revolution require eight turns of the
great wheel, = four poles, = one chain.

The circle is divided into 100 parts, each =
one link. T he pinion of twelve on the arbor
of the wheel e, turning once for twenty-four
turns of the great wheel, makes the wheel g
require for each revolution eighty turns of the
great wheel, or for the machine to be wheeled
ten chains {or turns of the short hand) = 40

,

poles (as the circle of its hand is divided), i

= one furlong : and at each revolution of this

wheel, the hammer m will strike the bell K.
The pinion of eight on the arbor of the wheel

g, works h of sixty-four ; and its pinion i

turns K of seventy-two; the result of which
will be, that the hand on the spindle of k
will require for each revolution 7080 turns of
the great wheel, or for the machine to be
wheeled 3840 poles, = 950 chains or turns
of the short hand, = 96 furlongs or turns of
the hand F and strokes on the bell, = twelve
miles as the dial is divided.

1 he use of this instrument is obvious from
its construction. Its proper office is in the
surveying of roads and large distances, where
a great deal of expedition, and not much
accuracy, is required. It is evident, that
driving it along, and observing the hands, has
the same effect as dragging the chain, and
taking account of the chains and links.

Its advantages are, its handiness and expe
dition

;
its contrivance is such, that it may

lie fitted to the wheel of a coach, in which
state it performs its office, and measures the
road without any trouble.

PERCA, Perch, a genus of fishes of the
order thoracici

;
the generic character is,

teeth sharp, incurvate; gill-covers triphyl-

lous, scaly, serrated
;
dorsal fin spiny on the

fore part
;
scales (in most species) hard and

rough.

1 . Perea fiuviatilis, common perch. The

PER
1 perch is an inhabitant of clear rivers and
Jakes throughout almost all parts of Europe,

i
arriving sometimes to a very large size, and
to the weight of eight, nine, or ten pounds ;

ils general size, however, is far smaller, usu-
ally measuring from six to fifteen inches in
length, and weighing from two ounces to
four pounds.

r

Ihe colour of the perch is

brownish-olive, sometimes accompanied bv
a slight gilded tinge on the sides, and coin-
monly marked by five or six moderately
broad, blackish, transverse, semidecurrent
bars ; the dorsal fin is of a pale violet-brown,
marked at the back of the spiny part by a
roundish black spot accompanied by a small-
er one

;
the rest of the fins, with the tail, are

red.

The perch usually spawns in the early part
of the spring, depositing' a kind of extended
bands of gluten, throughout which are- dis-

posed the ova in a sort of reticular direction,
it is of a gregarious disposition, and is fond of
frequenting deep holes in rivers which flow
with a gentle current; it is extremely vo-
racious, and bites eagerly at a bait ; it is te-

)

nacious of life, and may be carried to the

j

distance of sixty miles in* dry straw, and yet
survive the journey. It is one of those fishes
which were held in repute at the tables of
the antient Romans, and is in general esteem
at the present day, being considered as firm
and delicate. Iu some of the northern re-
gions a species of isinglass is prepared from
the skin.

2. Perea lucioperca, sandre perch. Ge-
neral length from one to two feet, but said
sometimes to arrive at four feet ; shape long-
er than in the preceding species, having some-
thing of the habit of a pike, the head being
rather produced, and the mouth furnished
with large teeth: general colour silvery grey,
deepest on the back, and with a pretty strong
tinge of blue on the head and gill-covers

;
1 sides of the back marked by prettv nfimer-
’ ous, slightly decurrent, blackish bands

;

j

dorsal Jins, by numerous dusky spots
;
pec-

toral fins, reddish; the rest dusky. Native
ot clear rivers and lakes in the middle parts

i of Europe, and highly esteemed for the

j

table : in general manners said to resemble
the common perch, but to be far less le-

! nacious of life.

[

3. Perea cernua, ruffe perch. Length
; about six inches; shape more slender than

I

that of the common perch; head rather large,
1

and somewhat Hattened
; teeth small

; colour
subolivaceous, with numerous dusky spots
disposed over the body, dorsal, pectoral fins,

and tail; abdomen whitish; native of many
parts of Europe

; chiefly frequenting clear
rivers, assembling in large shoals, and keep-
ing in the deepest part of the water. There
are about forty species of this genus. See
Plate Nat. Ilist. figs. 323, 324.

PERCH, in land-measuring, a rod or pole
of 16$ feet in length, of which 40 in length
and 4 in breadth make an acre of ground.
But, by the customs of several counties, there
is a difference in this measure. In Stafford-
shire it is 24 feet; and in the forest of Sher-
wood 25 feet, the foot being there 18 inches
long

;
and in Herefordshire a perch of ditch-

ing is 21 feet, the perch of walling ]6£ feet,

and a pole of denshiered ground is 12 feet,

&c.
PERCUSSION, in mechanics, the impre*-



PERCUSSION.

slon a body makes in falling or striking upon
’

another, or the shock of two bodies in motion.
Percussion is either direct or oblique

;
di-

rect, when the impulse is given in a line per-
pendicular to the point of contact ; and ob-
lique, when it is given in a line obiique to the
point of contact.

1 he ratio which an obiique stroke bears
to a perpendicular one, is as the sine of the
angle of incidence to the radius, d'hus, let

ab (Plate Miscel. fig. 185) be the side of any
body on which an oblique force falls, with the
direction da; draw dc at right angles to db,
a perpendicular let fall from d to the body to
be moved, and make ad- the radius of a circle

;

it is plain that the oblique force da, by the
laws ot Composition and resolution of motions,
will be resolved into the two forces dc and
hd-

\
of which dc, being parallel to ab, has

wo energy or force to move that body ; and
consequently, db expresses all the power of
the stroke or impulse on the body to be
moved. But db is the right sine of the angle
of incidence dab ; wherefore the oblique
force da, to one falling perpendicularly, is as

the sine ot the angle of incidence to the radius.

Percussion, centre of, is that part or
point ol a pendulous body, which will make
the greatest impression on an obstacle that
is opposed to it whilst vibrating; for if the
obstacle is opposed to it at different distances
from the point of suspension, the stroke or per-
cussion will not be equally powerful, and it

will soon appear that this centre of percussion
does not coincide with the centre of gravity.

1 he force ot percussion is the same as the
momentum, or quantity of motion, and is

represented by the product arising from the
mass or quantity of matter moved, multi-
plied by the velocity of its motion

; and that
without any regard' to the time or duration
of action ; tor its action is considered totally
independant of time, or but as for an instant,
or an infinitely small time.

i his consideration will enable us to re-
solve a question that has been greatly can-
vassed among philosophers and mathema-
ticians, viz. what is the relation between the
force of percussion and mere pressure or
weight? For we hence infer, that the former
force is infinitely, or incomparably, greater
than the latter. For, let M denote any mass,
body, or weight, having no motion or ve-
locity, but simply its pressure; then will that
pressure or force be denoted by M itself,

if it is considered* as acting for some certain
finite assignable time

; but, considered as a
force of percussion, that is, as acting but for
an infinitely small time, its velocity being 0,
or nothing, its percussive force will be 0 x
M, khat is 0, or nothing ; and is therefore
less than any the smallest percussive force
whatever. Again, let us consider the two
forces, viz. of percussion and pressure, with
respect to the effects they produce. Now
the intensity of any force' is very well mea-
sured and estimated bv the effect it produces
in a given time: but 'the effect of the pres-
sure M, in 0 time, or an infinitely small time,
is nothing at all

; that is, it will not, in an
infinitely small time, produce, for example,
any motion, either in itself, or in any other
body ; its intensity, therefore, as its effect,

is infinitely less than any the smallest force
of percussion. It is true, indeed, that we
see motion and other considerable effects
produced by mere pressure, and to couuter-

Vdl. II.
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act which it will require the opposition of! The laws of percussion therefore to bsome considerable percussive force; but then
it must be observed, that the former lias been
an infinitely longer time than the latter in
producing its effect; and it is no wonder in
mathematics that an infinite number of infi-
nitely small quantities makes up a finite one.
ft has therefore only been for want of con-
sidering the circumstance of time, that any
question could have arisen on this head'.
Hence the two forces are related to each
other, only as a surface is to a solid or body;
by the motion of the surface through an infi-
nite number of points, or through a finite
right line, a solid or body is generated

; and
by the actiou of the pressure for an infinite
number of moments, or for some finite time,
a quantity equal to a given percussive force
is generated

; but the surface itself is infi-

nitely less than any solid, and the pressure
infinitely less than any percussive force.
1 his point may be easily illustrated by some
familiar instances, which prove at least the
enormous disproportion between the two
forces, it not also their absolute incompa ni-
hility. And first, the blow of a small ham-
mer, upon the head of a nail, will drive the
nail into a board

; when it is hard to conceive
any weight so great as will produce a like
effect, i. c. that will sink the nail as far into
the board, at least unless it is left to act for
a very considerable time ; and even after
the greatest weight has been laid as a pres-
sure on the head of the nail, and has sunk it

as far as it can as to sense, by remaining for
a long time there without producing any
farther sensible effect; let the weight be re-
moved from the head of the nail, and instead
of it, let it be struck a small blow with a ham-
mer, and the nail will immediately sink far-
ther into the wood. Again, it is also well
known, that a ship-carpenter, with a blow of
his mallet, will drive a wedge in below the
greatest ship whatever, King aground, and
so overcome her weight, and lift her up.
Lastly, let us consider a man with a club to
strike a small bull, upwards or in any other
direction

; it is evident that the ball will ac-
quire a certain determinate velocity by the
blow, suppose that of 1 0 feet per second or
minute, or any other time whatever

; now it

is a law, universally allowed in the communi-
cation of motion, that when different bodies
aie struck with equal forces, the velocities
communicated are reciprocally as the weights
of the bodies that are struck; that is, that
a double body, or weight, will acquire half
the velocity from an equal blow; a body
ten times as great, one-tenth of the velocity

;

a body 100 times as great, the 100th part
of the velocity

; a body a million times, as
great, the millionth part of the velocity, and
so on, without end; from whence it follows,
that there is no body or weight, how great
soever, but will acquire some finite degree
of velocity, and be overcome, by any given
small finite blow, or percussion.

In percussion, we distinguish at least three
several sorts of bodies; the perfectly hard,
the perfectly soft, and the perfectly elastic.r
I lie two former are considered as utterly
void of elasticity

; having no force to sepa-
rate or throw them off from each other
again, after collision

; and therefore either
remaining at rest, or elseproceeding uniform-
ly forward together as one body or mass of
matter.

3 B

considered, are of two kinds
; those ior’elas-

tic, and those for non-elastic bodies.
! lie one only general principle for deter-

li.sMing the motions ot bodies from percus-
sion, and which belongs equally to both tint
sorts of bodies, 4. e. both the elastic and non-
elastic, is this

; viz., that there exists in the
bodies the same momentum, or quantity' of
motion, estimated in any one and the same
dueclion, both before the stroke and after it.

And Inis principle is the immediate result
ot the third law of nature or motion, that re-
action is equal to action, and in a contrary
direction; from whence it happens, that
whatever motion is communicated to one
boc.y by the action of another, exactly the
same motion does this latter lose in the'same
direction, or exactly the same dges the former
communicate to the latter in the contrary di-
rection. J

From this general principle too it results,
hat no alteration takes place in the common
centre of gravity of bodies by their actions
upon another; but that the said common
centre of gravity perseveres in the same state,
whether of rest or of uniform molion, both
before and after the shock of bodies
Now from either of these two laws, viz.

thrtt of the preservation of the same quantity
ot motion, in one and the same direction
and that of the preservation of the same state
of the centre of gravity, both before and after
the shock, all the circumstances of the motions
of both the kinds of bodies after collision may
be made out ; in conjunction with their own
peculiar and separate constitutions, namely
that of the one sort being elastic, and the
other non-elastic.

The effects of these different constitutions
here alluded to, are these: that non-elastic
bodies, on their shock, will adhere together
and either remain at rest, or else move to-
gether as one mass with a common velocity •

or if elastic they will separate after the
shock, with the very same relative velocity
with which they met and shocked. The
former of these consequences is evident viz
that non-elastic bodies keep together as one
mass after they meet; because there exists
no power to separate them, and without a
cause there can be no effect. And the latter
consequence results immediately from the
very definition and essence of elasticity itself
being a power always equal to the force of
compression or shock; and which restorin'*
force therefore, acting the contrary wav will
generate the same relative velocity between
the bodies, or the same quantity of matter
as before the shock, and the same motion’
also of their common centre of gravity.

-e-A w ^ -yy
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To apply now the general principle to the de-
termination of the motions of bodies after their
shock; let B and b be any two bodies, and Vand v their respective velocities, estimated in
the direction AD; which quantities V and vwill be Imth positive if the bodies both movetowards D, but one of them as -a will be nema-nve it the body b moves towards A, and will

the body b is at rest. Hence the
is the momentum of B towards D, and also

bv is the momentum of b towards D who'.r
sum .s BV 4~ bv which is the whole quantity ofmotion in the direction AD. and which motnen*
turn must also be preserved after the ^hock.
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Nov/, if the bodies have no elasticity, they

wili move together as one mass B -\-

b

after they

meet, with some common velocity, which call y,

in the direction AD : therefore the momentum
in that direction after the shock, being the pro-

duct of the mass and velocity, will be (B -{- b)

X v. But the momenta, in the same direction,

before and after the impact, are equal, that is,

BV -(- bv — (B -f- b) v ;
from which equation

any one of the quantities may be determined

when the rest are given. So, if we would find

the common velocity after the stroke, it will be

«, — ^
. equal to the sum of the momentay — B

_J_
b

’ 1

divided by the sum of the bodies
;
which is also

equal to the velocity of the common centre of

gravity of the two bodies, both before and after

the collision. The signs of the terms, in this

value of y, will be all positive, as above, when
the bodies move both the same way AD but

one term bv must be made negative when the

motion of b is the contrary way ;
and that term

will be absent or nothing, when b is at rest be-

fore the shock.

Again, for the case of elastic bodies, which

will separate after the stroke, with certain ve-

locities, .v and z, viz. x the velocity of B, and 2

the velocity of b after the collision, both esti-

mated in the direction AD, which quantities will

be either positive, or negative, or nothing, ac-

cording to the circumstances of the masses B
and b ,

with those of their celerities before the

stroke. Hence then, Bv and bz are the separate

momenta after the shock, and Bx -{- bz their

sum, which must be equal to the sum BV bv

in the same direction before the stroke : also

.. x is the relative velocity with which the

bodies separate after the blow, and which must

be equal to V — v, the same with which they

meet ;
or, which is the same thing, that V -j- x

__ v _L z
;
that, is, the sum of the two velocities

bf the one body, is equal to the sum of the ve-

locities of the other, taken before and after the

stroke ;
which is another notable theorem.

Hence then, for determining the two unknown
quantities x and 2, there are these two equa-

tions, viz.

BV -4- bv zz: B v -)- bz,

and V — v = z — x;

or V -{-xzzK-f-z;
the resolution of which equations gives those

two velocities as below,
2bv (b — b)\

viz. x — — —7
,

B —j- b

^
2BV — (B — b)v

“
B —|— b

From these general values of the velocities,

which are to be understood in the direction AD,
any particular cases may easily be drawn. As,

if the two bodies B and b are equal, then B — b

— 0 and B -f-
b zz 2B, and the two velocities

jg that case become, after^impulse, x — v, and

z. — v, the very same as they were before, but

changed to the contrary bodies, i. e. the bodies

hjve taken each other’s velocity that it had be-

fore, and with the same sign also. So that, if

the equal bodies were before both moving the

same way, or towards D, they will do the same

after, but with interchanged velocities. But if

they before moved contrary ways, B towards D,

and b towards A, they will rebound contrary

ways, B back towards^A, and b towards D, each

with the other’s velocity. And, lastly, if one

body, as b, was at rest before the stroke, then

the other B will be at rest after it, and b will

go on with the motion that B had before. And
thus may any other particular cases be deduced

from the first general values of x and z. .

PELtDICIUM, a genus of. the class and

order syngenesia polygamia superflua. The
cordhts are bilabiate; down simple; re-

teptacle naked. There are six species.

PER
PERENNIAL, in botany, is applied to

those plants whose roots will abide many
years, whether they retain their leaves in win-

ter or not; those which retain their leaves

are called evergreens; but such as cast their

leaves, are called deciduous.

PERGALES I A, a genus of the pentandria

digynia class and order. Contorted nect.

surrounding the genitals with li ve-sagittated

cups; corolla salver-shaped. There are live

species, twining plants of the Cape, &c.

PERIANTHIUM. See Botany.
PERICARDIUM. See Anatomy.
PERICARPiUJM, among botanists, a co-

vering or case for tits seeds of plants. See

Botany.
PERICRANIUM. See Anatomy.
PERIGJEUM, perigee. See Astro-

nomy.
PERIHELIUM. See Astronomy.
PEllILLA, a genus of the class and order

didynamia gynmospermia. The calyx upper-

most; segment very short
;
stamina distant;

styles two, connected. There is one species,

an annual of the East Indies.

PERIMETER, in geometry, the bounds

or limits of any figure or body. Ihe pe-

rimeters of Surfaces or figures are lines, those

of bodies are surfaces. In circular figures,

instead of perimeter, we say circumference,

or periphery.

PERINEUM, or Perineum. See Ana-
tomy.
PERIOD, in astronomy, the time taken

up by a star or planet in making a revolution

round the sun; or the duration of its course

till it returns to the same point of its orbit,

i See Astronomy.
Period. See Chronology.
Period, in grammar, denotes a small com-

pass of discourse, containing a perfect sen-

tence, and distinguished at the end by a point,

or full stop, thus (.); and its members or di-

visions marked by commas, colons, &c.
PERICECr. See Geography.
PERIOSTEUM. See Anatomy.
PERIPHERY, in geometry, the circum-

ference of a circle, ellipsis, or any other re-

gular curvilinear figure. See Circle, &c.
PERIPLOCA, Virginian silk, a genus of

the digynia order, in the pentandria class of

plants; and in the natural method ranking

under the 30th order, contorta?. The nec-

tarium surrounds the genitals, and sends out

five filaments. There are 13 species, some
of which are natives of warm climates: one,

however, is sufficiently hardy forthis climate.

The periploca is a fine climbing plant, that

will wind itself with its ligneous branches

about whatever tree, hedge, pale, or pole, is

near it, and will arise, by the assistance of

such support, to the height of above 30 feet

;

and where no tree or support is at hand to

wind about, it will knit or entangle itself to-

gether in a most complicated manner. The
stalks of the older branches, which are most
woody, are covered with a dark brown bark,

whilst the younger sliqots are more mottled

with the different colours of brown and grey,

and the ends of the youngest shoots are oiten

of a light green. The leaves are the greatest

ornament to this plant, for they are large, and
of a shining green colour on their upper sur-

face, and cause a variety by exhibiting their

under surface of a-hoary cast. Their figure

is oblong, or rather more inclined to the shape

of a spear, as their ends are pointed, anti they
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stand opposite, by pairs, on short footstalks.

Their flowers afford pleasure to the curious

examiner of nature. Each of them singly has

a star-like appearance; for, though it is com-
posed of one petal only, yet the rim is divided

into segments, which expand in such a man-
ner as to form that figure. Their inside is

hairy, as is also the neetarium which sur-

rounds the petal. The propagation of this

cl mber is very easy ; for, if the cuttings are

planted in a light moist soil, in the autumn or

in the spring, they will readily strike root.

PER IPN EU MONA”. See Medicine,
PEEIPTERE. See Architecture.
PEEISCn. See Geography.
PERISTALTIC. See Physiology,
PERISTYLE. See Architecture.
PERITONEUM. See Anatomy.
PERU ROCHIUM. See Mechanics,
PERJURY, is a crime committed when a

lawful oath is administered, by any one who
has authority, to a person in any judicial pro-
ceeding, who swears wilfully, absolutely, and
falsely, in a matter material to the issue or
cause in question, by his own act, or by the
subornation of others. To constitute perjury,
it is essential that the oath is wilfully taken

;

that it is in a judicial proceeding, or some
other public proceeding of a similar nature:
the oath must betaken before persons lawfully
authorized to administer it, and also by a
person sworn to depose the truth

; it must also
be taken absolutely and directly, and upon
something material to the point in issue. It
is not material whether the false oath is

credited or not ; or whether the party in whose
prejudice it was taken, was in the event da-
maged by it; for the prosecution is not
grounded upon the damage, but on the abuse
of public justice. By stat. 5 Eliz. c. 9, per-
sons guilty of perjury, or subornation of per-
jury, are to be punished with one year’s im-
prisonment, and stand in the pillory where
the offence was commifted. This offence is

also punished by transportation.

PERU'. INK LE. See Turbo.
PERM l 'I ATION of quantities, in alge-

bra. See Combination.
PERORATION. See Rhetoric.
PEROTIS, a genus of the digynia order, in

the triandria class of plants, and in the na-
tural method ranking under the fourth order,
gramina. There is no calyx; the corolla
consists of a bivalvular glume; the valves are
oblong, acute, somewhat unequal, and ter-
minating in a sharp beard. There are two
species, natives of the East Indies.

PEROXIDE, in chemistry, denotes the
maximum of oxidizement. See Oxide.
PERPENDICULAR . SeeC e om etry.
Perpendicular to a parabola, is a right

line cutting the parabola in the point in which
any other right line touches it, and is also it-

self perpendicular to that tangent.

PERPETUITY, in annuities, the number
of years purchase to be given for an annuity
which is to continue forever. It is found by
dividing 100/. by the rate of interest, and,,
consequently, is, at the most usual rates, as
follows

:

At 3 percent. 33,3333

3£ 28,5714
4 25,0000
4i 22,2222
5 20,0000
§ 1 6,0606

14,28577
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These are the number of years purchase fo

be given for a perpetual annuity, on the sup-
position that it is receivable yearly

; but as
annuities are much more commonlv receiv-
able half-yearly, and the interest of money is

likewise usually paid half-yearlv, the per-
petuity under these circumstances will be
greater or less than the above, as the periods
at which the annuity is payable are more or
Jess frequent than those at which the rate of
interest is supposed payable. Example at 4
percent, interest:

Interest Annuity payable,
payable. Yearly. '

Half-yearly.
Yearly, 25,000000 25,247548
Half-yearly, 24,752475 25,000000
Quarterly, 24,628109 24,875621
Perpetuity is, where if all that have

interest join in the conveyance, yet they can-
not bar or pass the estate

; for, if by concur-
rence of all having interest, the estate may be
barred, it is no perpetuity. 1 Chan. Ca. 213.
PERRON. See Architecture.
PERRY, a drink made of pears, in the

same manner as cyder is made from apples.
See Cyder.
PERSECUTION, is any pain or affliction

which a person designedly inflicts upon ano-
ther; and, in a more restrained sense, the
sufferings of Christians on account of their re-
ligion. Historians usually reckon ten general
persecutions, the tirst of which was under the
emperor Nero, thirty-one years after our
Lord’s ascension

; when that emperor having
set lire to the city of Rome, threw the odium
of that execrable action on the Christians,

who under that pretence were wrapped up in

the skins of wild beast-;, and worried and de-
voured by dogs ; others were crucified, and
others burnt alive. The second was under
Domitian, in the year 9j. In this persecu-
tion St. John the apostle was sent to the isle

of Patmos, in order to be employed in dig-

ging in the mines. The third began in the

third year of Trajan, in the year 100, and
was carried on with great violence for several

vears. The fourth was under Antoninus the

philosopher, when the Christians were banish-

ed from their houses, forbidden to shew their

lieads, reproached, beaten, hurried from place

to place, plundered, imprisoned, and stoned.

The fifth began in the year 197, under the

emperor Severus. The sixth began with the

reign of the emperor Maximinus in 235. The
seventh, which was the most dreadful perse-

cution that had ever been known in the

church, began in the year 250, in the reign of

the emperor Decius, when the Christians

were in all places driven from their habita-

tions, stripped of their estates, tormented with

racks, &c. The eighth began in the year

257, in the fourth year of the reign of the em-
peror Valerian. The ninth was under the

efnperor Aurelian, A. D. 274, but this was

very inconsiderable ; and the tenth began in

the nineteenth year of Dioclesian, A. D. 303.

In this dreadful persecution, which lasted ten

years, houses filled with Christians were set

on fire, and whole droves were tied together

with vopes, and thrown into the sea.

PERSEUS, in astronomy, a constellation

of the northern hemisphere, which, according

to the catalogues of Ptolemy and Tycho, con-

tains twenty-nine stars; hut in the Britannic

catalogue sixty-seven.

PERSIAN WHEEL, an engine, or wheel,

turned by a rivulet, or other stream of water,
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and fitted with open boxes at its cogs, to raise
water for the overflowing of lands, or other
purposes. See Hydraulics.

it may be made of any size, according to
the height the water is to be raised to, and
the strength of the stream by which it is

turned. This wheel is placed so that its

bottom only is immersed in the stream,
wherein the open boxes at its cogs are all filled

one after another with water, which is raised
with them to the upper part of the wheel’s
circuit, and then naturally empties itself into
a trough which carries it to the land.

PERSICARIA, arsmart. See Polygo-
num.
PERSON, in grammar, a term applied to

such nouns or pronouns, as being either pre-
fixed or understood, are the nominatives in all

inflections of a verb; or it is the agent or
patient in all finite and personal verbs.

PERSONAL GOODS. See Chattels.
PERSONATE', is the representing a per-

son by a fictitious or assumed character, so as
to pass for the person represented. Person-
ating bail, is by stat. 21 Jac. I. c. 26, a ca-
pital felony. By various other statutes, per-
sonating seamen entitled to wages, prize-
money, &c. is also a capital felony.

PERSOONfA, a genus of the class and
order tetrandria monogynia. There is no
calyx; petals four

;
glands four, at the base

of the germ ; stigma blunt
;

drupe one-
seeded.

PERSPECTIV E, is the art of drawing the
picture or representation of any visible ob-
ject on a plane surface, in such manner as it

would appear on some transparent surface,
interposed between an object and the eye of
an observer. Hence it is the foundation of
true painting, and is so far necessary in re-
gulating the practical designs ofan artist, that,
without a knowledge of the principles thereof,
he works at random, in not keeping to the
nicety of measures and proportions. It has
geometry for its foundation, and, consequently,
truth for its support. It consists in determin-
ing and fixing the geometric situation of
points in a picture, which points connected,
produce lines, and lines (straight and cur-
vilineal) constitute the first principles of a
picture, the grand outline and structure which
the painter is to dress with light and shade.
Hence it is perceivable that the mathematician
directs the outlines, but does not finish the
piece ; anil, on the other hand, the painter
cannot make a sure beginning without the
mathematician’s rules.

We do not mean to say that these rules are
to be applied to the minute inflections or
curvatures of every leafy subject of a land-
scape, or to all the smaller hollows and pro-
minences of objects, or the muscular round-
ness and softness of living creatures; for these,
as well as some other of the niinutia: of art,

are to be determined by the eye, and drawn
by a steady hand. A landscape-painter may
study nature in the inmost recesses of a forest,
and there store hismindwith models of trees,
shrubs, and foliage, and by such means he
may become qualified to make a random pic-
ture of an individual shrub, or a group of
trees ; but if lie would go further and repre-
sent a true protraiture of an avenue of these
subjects, he must study the perspective di-
minution of the most remote parts thereof, as
well as their relative positions, or his proposed
picture will become an anamorphosis. lie.

3 B 2

3/il

may give a tolerable direct view of one side
ot a building, but he can do no more; if he
would give the representation of more than
one side he must have recourse to the prin-

ciples of perspective.

The practical rules of perspective are in

great measure applied to the delineation of
architectural bodies, and other right-lined

figures
; and a knowledge of the general laws

oi this science is sure to inform the judgment
of the manner in which lines should run,
whereto they should tend, and where ter-

minate, so as to produce the desired effect.

Perspective is employed both in represent-
ing the ichnographies and the scenographios
of objects; and the former is frequently"
found to be a necessary foundation of the
latter.

\\ e mean not to enter into an elaborate
history of perspective, and say who it was that
first discovered the properties of lines, which,
when posited in certain order, would aid the
representation of solid bodies, but rather pro-
ceed immediately to the practical rules, after

premising that all the practical geometry ne-
cessary in this art lias been elucidated in our
preceding volume under that head, to which
we refer the student.

The drawing-board, covered with a sheet
of paper, may be termed the perspective
plane, whereon the objects are to be delineat-
ed^ See Plate Perspective, fig. 1.

Parallel to the bottom of this plane let a
pencil-line be drawn, mark it AB, and call it

the ground-line.

At about a third part, or somewhat more,
, of the height of the intended picture, or prin-
cipal figure in the picture, draw (with the
help of a T square) a pencil-line parallel to
the ground-line, mark it ho, and call it the
horizontal line. The height of this line will
be variable, as the ground on which the ob-
server stands may be higher or lower from the
base of the principal figure

; but, in general,
when the draughtsman can choose his station,

the height we have prescribed will be found
the most convenient.

On that part of the ground-line which the
eye is supposed opposite to in drawing any
picture, draw another pencil-line perpendi-
cular thereto, as at C, crossing the horizontal
line at U. This point D is called the point
of sight, being the spot which the eye is im-
mediately opposite to, both in lateral and per-
pendicular position.

The ground-line, and its perpendicular, may
be divided into scales of equal parts, whereof
CD may be supposed five feet, the height of
the eye.

The distance of the eye from the principal
object must be set off in the horizontal line,

both ways from the point of sight D. 'Hie
choosing a proper distance is so essential a
requisite, that, without a due observance
thereof, a faithful representation of a pic-
turesque object cannot be attained.

The most favourable point of distance seems
to be that which is a mean between the dia
gonal ofan upper quarter of the picture (a«
DG) set off from D to the perpendicular DIy
continued as at x, and the length of the pic-
ture set otf from G to the perpendicular, as
at y; andjthe mean of the distance will be
found at z, which will be somewhat about
four times the height of the eye. This dis-
tance must be set off on the horizontal Ji»e
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also, as before mentioned, on one or both

sides of the point of sight.

- These requisites being laid down on the

drawing-board, we may proceed to examples

of finding the true positions of points and lines

on the picture, from theiv ichnography, drawn

out of, and below, the baseline.

Suppose the pentagon ABDEF (fig. 2.)

was. to be represented by the rules of per-

spective on tiie transparent plane VP, pla-

ced perpendicularly on the horizontal plane
j

UR; dotted lines are imagined to pass from

the eve C to each point of the pentagon, as

CA, CB, CD, &(•. which are supposed in their

passage through the plane PY, to leave their

traces or vestigia in the points a, !>, d, &c. on
;

the plane, and thereby to delineate the pen-

tagon (ibdtf

;

which, as it strikes the eye by
j

the same rays that the original pentagon
|ABDEF does, will be a true perspective re-
j

presentation of it.

The business of perspective, therefore, is

to lav down geometrical rules for finding the

points abdfj upon the plane; and hence,

also, we have a mechanical method of de-

lineating any object very accurately.

Perspective is either employed in repre-

senting the ichnographics, or ground-plots of

objects ; or the scenographics, or represen-

tations of the objects themselves.

But before we give any examples of either,

it will be proper to explain some technical

terms in regard to perspective in general;

and, first, the horizontal line is that supposed

to be drawn parallel to the horizon through

the eve of the spectator; or rather it is a line

which separates the heaven from the earth,

and which limits the sight. Thus, A, B, fig.

3, are two pillars below the horizontal line

CD, by reason the eye is elevated above them

;

in iig. 4, they are said to be equal with it;

and in fig. 5, raised above it. Thus, accord-

ing to the different points in view, the objects

will be either higher or lower than the hori-

zontal line. The point of sight, A, fig. 6, is

that which makes the central ray on the ho-

rizontal line; or, it is the point where all

the other visual rays, D, I), unite. The
points of distance, C, C, are points set off in

the horizontal line at equal distances on each

side of the point of sight, A; and, in the same

figure, BB represents the base line, or funda-

mental line ;
EE is the abridgment of the

square, of which D, D, are the sides u F, F,

the diagonal lines, which go to the points of

distance C, C. Accidental points, are those

where the objects end : these may be cast

negligently, because neither drawn to the

point of Sight, nor to those of distance, but

meeting each other in the horizontal line. For

example, two pieces of square timber, G and

H, fig- 7, make the points I, I, I, I, on the

horizontal line ; but go not to the point of

sight K, nor to the points of distance C, C :

these accidental points serve likewise for case-

ments, doors, windows, tables, chairs. &c.

'['he point of direct view, or of the front, is

when we have the object directly before us

;

in which case, it shews only the foreside

;

and, if below the horizon, a little of the top,

but nothing of the sides, unless the object is

poiygonous. The point of oblique view, is

when we see an object aside of us, and as it

were aslant, or with the comer of the eye;

the eye, however, being all the while opposite

to the point of sight ; in which case, we see

Uie object laterally, and it presents to us two

sides or faces. The practice is the sarrte in

the side-points, as in the front-points ; a point

of sight, points of distance, &c. being laid

down in the one as well as in the other.

We shall now give some examples, by
which it will appear that the whole practice

of perspective is built upon the foundation al-

ready laid down. Thus, to find the per-

spective appearance of a triangle, ABC, fig.

8, between the eye and the triangle draw the

line DE, which is called the fundamental line;

from 2 draw 2 V, representing the perpen-

dicular distance of the eye above the funda-

mental line, be it what it will
;
and through

V draw, at right angles to 2 V, 1IH parallel

to DE: then will the plane DIIHE represent

the transparent plane, on which the perspec-

tive representation is to be made. Next, to

find the perspective points of the angles of the

triangle, let fall perpendiculars At, C 2, 133,

from the angles to the fundamental DE: set

off these perpendiculars upon the fundamental

opposite to the point of distance II, to B, A,
C ; from 1,2, 3, draw lines to the principal

point V ; and from the points A, B, and C,
on the fundamental line, draw the right lines

AH, BH, CH, to the point of distance H ;

which is so called, because the spectator ought
to l^e so far removed from the figure or paint-

ing, as it is distant from the principal point V.

The points a, b, and c, where the visual lines

V 1, V 2, Y3 intersect the lines of distance

AC, BH, CH, will be the angular points of the

triangle abc, the true representation of ABC.
By proceeding in this manner with the an-

gular points of any right-lined figure, whether

regular or irregular, it will be very easy to

represent it in perspective ;
however, in prac-

tice, several compendious methods will oc-

cur to every artist. Again, if the scenographic

appearance of any solid was to be represent-

ed, suppose of a triangular prism, whose base

is the triangle mao, fig. 9, you need only find

the upper surface of it, in the,same manner
as you, found the lower, or base; and then

joining the corresponding points by right lines,

you will have the true representation of the

solid in perspective. So that the work is the

same as before ; only you take a new funda-

mental line, as much higher than the former,

as is the altitude of that solid whose sceno-

graphic representation you would delineate.

But there is still a more commodious way,
which is this: having found, as above, the

base or ichnographic plane vino, let per-

pendiculars be erected to the fundamental

line from the three angular points, which will

express the altitudes of those points. But
because these altitudes, though equal in the

body or solid itself, will appear unequal in the

scenographic view, the farthest off appearing

less than those nearer the eye, their true pro-

portional heights may be thus determined.

Any where in the fundamental line, let AB
be erected perpendicularly, and equal to the

true altitude
;

or, if the figure has different

altitudes, let them be transferred into the

perpendicular AB; and from the points A
and B, and from all the points of intermediate

altitudes, if there are any such, draw right

lines to the point of sight V : those lines,

AV, BV, will constitute a triangle with AB,
within which all the points of altitude will be
contained. Through the points o, n, m, draw
parallels to the fundamental line ;

and from
the pqints a, a, &c. erect perpendiculars to

those parallels
;
»nd the points where they

intersect the lines AV, BV, as in a, a, b, b,

&c. will determine the apparent height ol the

solid in that scenographic position to the eye
in V.

Parallel perspective is where the picture is

supposed to be so situated, as to be parallel

to the side of the principal object in the pic-

ture, as a building for instance. 1 hen the

lines on those sides of the building that are

parallel to each other, continue parallel on
the picture, and do not vanish into any point

;

while the lines at right angles to the former,

vanish into the centre of the picture. I his

will be exemplified in fig. 10.

The picture being supposed to stand

parallel to the side of the house ABCD, the

lines AB, DC, which in nature are parallel to

each, must be made parallel in the perspective

representation. But the lines BE, CF, which

in nature are at right angles to AB and DC,
and consequently also to the picture, tend

towards a point; and this point G, towards

which they tend, is the centre of the picture.

Oblique perspective, is when the plane of

the picture is supposed to stand oblique to the

sides of the objects represented, in which
case the representations of the lines upon those

sides will not be parallel among themselves,

but will tend towards their vanishing point.

This kind of perspective is shewn in fig. 1 1

.

A bird’s-eye view, is a view supposed to be

taken in the air, looking down upon the ob-

ject, and differs from the usual way of draw-

ing perspective views, in supposing the hori-

zontal line to be raised much higher.

When an object is to be drawn in per-

spective, all its parts must be measured, so

that we may be able to lay them down from

a scale of equal parts.

Having determined whether it is (o be

parallel or oblique perspective, the first thing

to be draw'll is the horizontal line, which is to

be put parallel to the bottom of the drawing,

and as high above it as the height of a man’s

head, or live feet six incheq as HG, fig. 10,

which is five feet six inches above the bottom
of the house. Next, determine on the cen-

tre of the picture G, which must be placed so

as to leave convenient room for the repre-

sentation. Fix on C the nearest corner of the

object, and draw the perpendicular CB: lay-

off CD equal to the length of the building,

and draw DA and AB. From C, the nearest

corner, draw CG, to the centre of the pic-

ture. CG now contains the line which repre-

sents the bottom of the end of the house ; but

this is an indefinite representation, of which
we do not yet know the exact length. The
method of determining this is as follows : Con-
tinue the line DC to I, and make Cl equal

to the width of the house. From G, the

centre of the picture, lay off GK equal to the

distance of the picture, the choosing of which
must be regulated by taste. Draw IK, cut-

ting CG in F ; then is CF the exact width

of the house in perspective, which was equal

to CL r

Fo find the middle of this end of the

house, you cannot divide it by your com-
passes, because the farthest half will appear

less than the nearer; but if you divide Cl
into two equal parts in L, and draw LK, it

will cut CF into two equal parts perspectively.

Or it may be found more simply- thus: hav-

ing drawn the lines BE and CF to the centre

of the picture, draw the diagonals EC, BE,
crossing each other hi M, and raise the per-
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pendicular MN, which is in the middle of the

gable- end.

To find the height of the gable, lay its

actual height above BE, upon the corner line

BC continued, as BO, and draw OG ; this

crossing the perpendicular MN, gives N the

point of the gable. The top of the chimney
must be drawn in the same manner, by laying

its real height, taken from a scale, on OP ;
-

and drawing PG, lay off Lm and Ln, each 1

equal to half the width, and draw from these !

points to the distance-point K; this will cut I

the bottom of the house CF, in the points o 1

and p; from these draw perpendiculars, which

will give the perspective width of the chim- i

nev. To obtain its thickness, lay off PQ
equal to its thickness, and draw QG ; then

drawing from a the line ab, yon obtain the

exact width of the chimney. From b draw

be. and from d draw dc. 'Fhe other end of

:

the gable may be drawn by two different

methods. The first is by supposing the front >

of the house transparent, and drawing the
i

other end as if seen through it, in the same

manner as the end we have described, by lay-

ing its width from D to R, and drawing to

the distance-point K. By raising the per-

pendicular in the middle, you will meet the

ridge-line from the other gable in d. The
other method is as follows: Through the centre

of the picture G draw the line ST, upwards

and downwards, and perpendicular to the

horizontal line. Then continue the line of

the roof Bd till it meets ST in S. From A
draw AS, which will give the other gable, and

S will be the vanishing-point for all lines

parallel to BcZ and Ad
;

if NE is continued

in like manner, it will give T for its vanish-

ing-point. The doors and windows on the

side ABCD are laid down from a scale, be-

cause that side being parallel to the picture,

does not vary from its geometrical delineation,

except shewing the thickness of the reveals,

or edges of the doors and windows. It there

had been any windows in the side BEFC,
they would be drawn in perspective by the

same method that was used for finding the

width of the house and the middle of the end,

viz. by laying off the actual dimensions from

C upon Cl, and drawing from these points

to the distance-point K, which would transfer

these divisions to the bottom of the house

CF, and then perpendiculars might be drawn

upwards.
This practice is farther explained by the

following rule

:

To divide a line in perspective which is

parallel to the horizon, and which tends to a

vanishing-point, into any number of equal

parts ; or to divide it into any required pro-

portion.

Let AB be the line going to its vanishing-

point C, tig. 12 ; and first let it be required

to divide that line into six equal parts. Let

CD be the horizontal line, andAE the ground-

line, drawn parallel to it. Lay off, at plea-

sure, CD for tin? distance of the picture, if C
is the centre of tne picture. Draw a line

from D, touching the end B of the line to be

divided: draw DBE, cutting the ground-line

in E. Then AE represents the actual dimen-

sions of the line AB, which is seen in per-

spective. (Here it may be observed, that

this gives a rule also for finding the real

length of any line which tends to a vanishing-

point.) Divide AE into the same number of

equal parts into which you proposed to.,.divide
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the given line AB ; as Al, 1 2, 2 3, &c. Then
from these different divisions draw lines to D,
cutting the line AB in a, b, c, d, &c. which
will represent the required number of equal

parts, but diminishing in size as they are

farther removed from the eye. If it is wished
to divide the line AB into any number of un-

equal parts, or to lay off doors, windows, &c.
upon it, the line AE, found as before, must
be divided in the required propoition, and
lines drawn from those to D will give the re-

quired divisions on AB, from which perpen-

diculars may be drawn for the .doors, win-

dows, &c.
To draw a circle in perspective.

The perspective representation of every
circle is a regular ellipsis, when the eye is

without the circle
; which may be demon-

strated by considering that the rays from the

circumference of the circle to the eye, form
an oblique cone. But it is well known to

those who are acquainted with conic' sections,

that every section of a cone, whether right or

oblique, is a true ellipsis, except in one case

only, which is, when the section is taken sub-

contrary to its base, a situation which hap-

pens so rarely in drawings that it may be dis-

regarded altogether, and the section of a

cone, or the perspective of a circle, in all

cases considered as a perfect ellipsis..

The most correct and easy method'of draw-
ing an ellipsis is, to find the transverse and
conjugate axes; the curve may then bejeom-
pleted by a. trammel, or by hand. Buf as it

is very difficult to find the transverse and
conjugate axes of the ellipses which are the

perspective representations of circles, recourse

is generally had to another method of obtain-

ing the curve. The circle is circumscribed
by a square, as KL.YIN, in fig. 13, anti the

diagonals and the lines across the centre, and
parallel to the sides, are drawn ;

also the lines

(d, cd, are drawn parallel to the sides, through
the points where the circle is cut by the dia-

gonals. This square, with all these lines

drawn across it, is now put in perspective as

follows : Draw AB for the horizontal line, and
fix 13 for the centre of the picture, and AB for

the distance of the picture. Make DC equal

to the width of the square, and draw C13,

DB; draw CA to the distance-point A, cut-

ting off DG, equal to the depth of the square ;

then draw GF parallel to DC, which com-
pletes the perspective of the square; also

draw the diagonal DF. Take now the dis-

tances Mr/,. cN ;
and transfer them to D.r,

oC ; from these points- x ando> draw lines to

the vanishing-point B, cutting the diagonals of

the square. The points in this reticulated

square in perspective, which correspond to

those in the square KLMN, where the circle

passes through, must now be observed, and a

curve traced through them with a steady

hand it will be the perspective required. Even
in this process, it is of considerable use to

know that the curve you are tracing is a re-

gular ellipsis: for though you .cannot easily

ascertain the axes exactly, yet you may very

nearly ; and the eye very soon discovers whe-

ther the curve which has been drawn is that

of a regular ellipsis or not.

Upon the same principle exactly, the row
of arches, fig. 14, is drawn. The width of

the arches and piers is obtained in the same
manner as was shewn in fig. 12, viz. by lay-

ing their dimensions upon the ground-line

AB, and drawing lines to the distance-point.

The curves of the arches are then found by
drawing the lines which correspond to those

in half the square, fig. 13, in the same man-
ner as described above for the circle.

Fig. 15 shews the appearance of circles

drawn upon a cylinder, when HI is the hori-

zontal line. The circle drawn on the cylinder
at that place, is seen exactly edgeways, and
appears only as a straight line; that next
above it is seen a little underneath ; the next
still more ; and so on, as they rise higher,

appearing like so many ellipses of the same
transverse diameter, but whose conjugate
diameters continually increase in length, as

they rise above the horizontal line. On the
contrary, you see the under sides of the cir-

cles drawn below the horizontal lines; but
they observe the same law, being so many
ellipses, whose conjugate diameters vary iu

the same proportion. A little reflection on
this simple example, will enable those who
draw to avoid many ridiculous mistakes which
are sometimes committed ; such as shewing
the two ends of a cask, or the top and bottom
of a cylinder, at the same time.

Fig. 1 1 shews the method of drawing' a
building, or other object, in oblique per-

spective.. AB is the horizontal line, and CD
the ground-line, parallel to it as before. I lere
neither of the sides of the house is parallel to

the picture, but each goes to its respective

vanishing-point. 1 laving fixed on the nearest
corner E,draw IT 13, at pleasure, for one side,

and choose any point F for the centre of the
picture; then, to find the other side, lay off
FG equal tothe distance of the picture, which,
as before, depends upon taste only ; draw BG,
and GA perpendicular to BG, cutting the
horizontal line in A, the other vanishing-
point. Draw now EA for the other side.

To cut off the several widths of the two sides

of the house, which as yet are only drawn to
an indefinite extent, two distance-points must
be laid down, viz. one for eacli vanishing-
point. To do this, extend the compasses from
13 to G, anil lay the distance taken in it from
B to IT, which will give H for the distance-
point of 13, and which is to cut off all the di-

visions on the side E13. Also extend the
compasses from AG, and lay down AI. I is

the distance-point of A, and is used for trans-
ferring all divisions upon the side EA from
the ground-line GE. These points and lines

being adjusted, tire process is not much dif-

ferent from parallel perspective; onlv here
equal divisions on each side of the building,

as doors, windows, diminish as they recede la-

the same way as on the side BEFC, fig. it).

Lay the real length of the side EL, taken from
the same scale used for laying down the hori-
zontal line, and lay it down on the ground-
line, from E to C, and draw Cl, cutting off
EL for tire perspective length of the building.

For the other side of the house, lay its width
down in the same manner, from E to I), and
draw DII, cutting off EN for the perspective
width. Raise the perpendiculars EM, LK,
and NO, for the. three angles of the house.
Lay the height of the building upon the corner
that comes to the ground-line, as EM, and
draw MK and MO !to their several vanishing-

points. Also lay all the heights of the doors
and windows, and other divisions, upon EM,
and draw them to the vanishing-points A and
B. To lay down the widths of the doors and
windows, put their actual widths upon CE
and draw from them to the distance-point l

?
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which cuts off all divisions upon the side LE,
and then raise the perpendiculars. The ga-
ble-end is found exactly in the same manner
as has been described, only taking care to
use the proper distance-point H. The man-
ner ot finding the width of the chimney is d.f-

ferent. Lay off ba for the height of the
chimney above the top of the gable, and draw
ac parallel to the horizontal line; then put ac
equal to the actual thickness of' the chimney,
and draw ad to the vanishing-point A; draw
also cd to the distance-point 1, cutting off ad
in d: then having drawn ef from the nearest
corner of the chimney, which was found as in

fig. 10, draw df to the vanishing-point B,
cutting off ef f6r the exact perspective width.

Fig. 16 represents the method of finding the
perspective of a circle in oblique perspective.
AB is the horizontal line, C the centre of the
picture, and D, E, the distance-points. The
process is exactly the same as that just de-
scribed

; the several divisions of the reticulated
square in fig. 13, being laid upon the ground-
line FG, and from these, lines are drawn to
the distance-points. The perspective of the
square is then drawn with all the lines across
it, and the curve traced through the different
points.

By drawing these examples frequently over,
to a large scale, and reflecting upon them
with attention, the studentwill become familiar
with their use; and as they include the cases
which most frequently occur, he will neces-
sarily find great benefit from the knowledge
of them.

The practical part of perspective, is only
the application of these rules to the actual-
description of objects. But, as this part is

purely mathematical, its assistance towards
drawing is alone what can be performed by
rule and compass, and can therefore strictly

serve only for finding the images of points, of
which they are composed ; and, as these are
infinite, it is endless to find them all by the
strict rules

; whence it becomes necessary
after a sufficient number of them are found,
to complete the image by the help of draw-
ing, to the better effecting of which these
points serve as a guide. Thus, when a cir-

cle is to be described, the practical rules serve
to find a sufficient number of points in the
circumference

; which, being neatly joined by
hand, will perfect the imaged so that, in strict-

ness, nothing in this image is found by ma-
thematical rules, save the few particular
points; the rest owes its being to the hand of
the drawer.

Thus also, if any complicated figure is

proposed, it may not be easy to apply the
practical rules to the description of every
minute part

; but by inclosing that figure in a
regular one, properly subdivided and reduced
into perspective, that will serve as a help,
whereby a person skilled in drawing, may
with ease describe the object proposed. Upon
the whole, where the boundaries of the pro-
posed objects consist of straight lines and plane
surfaces, they may be described directly by
the rules of perspective; but when they' are
curvilinear, either in their sides or surfaces,

the practical rules can only serve for the de-
scription of such right-lined cases as may con-
veniently inclose the objects, and which will

enable the designer to draw them within
those known bounds with a sufficient degree
.©» exactness.

It is therefore in vain to seek, by the prac-
tical rules of perspective, to describe all the
little hollows and prominences of objects, the
different light and shade of their parts, or their

smaller windings and turnings; the infinite

variety of the folds in drapery ;
of the boughs

and leaves of trees, or the features and iimbs
of men and animals

; much less to give them
that roundness and softness, that force and
spirit, that easiness and freedom of posture,
that expression and grace, which are requisite
to a good picture. Perspective must content
itself with its peculiar province of exhibiting
a kind of rough draught to serve as a ground-
work, and to ascertain the general proportions
and places of the objects, according to their

supposed situations
; leaving the rest to be

finished, beautified, and ornamented, by a
hand skilful in drawing.

It is true, perspective is of most use where
it is most wanted, and where a deviation from
its rules would be the most observable ; as in

describing all regular figures, pieces of archi-
tecture, and other objec ts of that sort, where
the particular tendency of the several lines is

most remarkable
; the rule and compass in

such cases being much more exact than any
description made by hand: but still the figure',

described by the perspective rules, will need
many helps from drawing

; the capitals, and
other ornaments of pillars, and their entabla-
tures, the strength of light and shade, the
apparent roundness and protuberance of the
several parts, must owa their beauty and
finishing to the designer’s hand

;
but, with re-

gard to such objects as have no constant and
certain determinate shape or size, such as
clouds, hills, trees, rivers, uneven grounds,
and the like, there is a much larger latitude
allowable, provided the general bulk, or usual
natural shape of those objects, are in some
measure observed, so as not to make them
appear unnatural or monstrous. See Draw-
ing.
But, although the strict practical rules of

perspective are in a great measure confined
to the description of right-lined figures, yet
the knowledge of the general laws of that
science is of great and necessary use to inform
the judgment, after what manner the images
ot any proposed lines should run, which way
they should tend, and where terminate ; and
thereby enables it the better to determine
what appearance any objects ought to put on,
according to their different situations and
distances; it accustoms the eye to judge with
greater certainty of the relations between real
objects and their perspective descriptions, and
the hand to draw the same accordingly, and
directs the judgment readily to discover any
considerable error therein which might other-
wise escape notice. Besides that, when the
ground, or general plan, and the prin-
cipal parts of a picture, are first laid down ac-
cording to the rules, every thing else will
more naturally fall in with them, and ever

y

remarkable deviation from the just rules will
be the more readily perceived, and the easier
avoided or rectified; so that although it may
be infinitely tedious, or absolutely imprac-
ticable, to describe every minute part of a
picture by the strict mechanical rules, yet the
employing them, where they can be the most
commodiously used, will give the picture in

general such a look, as will guide the artist in

drawing the other parts without any obvious
inconsistency.

We shall, therefore, give such rules as are
of most general use in the practice of per-
spective. i. Let every line which in the
object or geometrical figure is straight, per-
pendicular or parallel to its base, be so also
in its scenographic delineation. 2. Let the
lines, which in the object return at right
angles from the fore-right side, be drawn
scenographically from the visual point. 3. Let
all straight lines, which in the object return
from the fore-right side, run in a scenographic
figure into the horizontal line. 4. Let the
object you intend to delineate, standing on
your right hand, be placed also on the right

hand ot the visual point; and that on the left

hand, on the left hand of the same point; and
that which is just before, in the inriidle of it.

5. Let those lines which are (in the object)
equidistant to the returning line, be drawn in
the scenographic figure, from that point found
in the horizon. 6. In setting off the altitude
of columns, pedestals, and the like, measure
the height from the base-line upward, in the
front or lore-right side; and a visual ray down
that point in the front shall limit the altitude
of the column or pillar, all the way behind
the tore-right side, or orthographic appear-
ance, even to the visual point. This rule you
must observe in all figures, as well where there
is a front or fore-right side, as where there is

none. 7. In delineating ovals, circles, arches,
crosses, spirals, and cross arches, or any other
figure in the roof of any room, first draw it

ichnographicaily
; and so with perpendiculars

from the most eminent points thereof, carry
it up into the ceiling; from which several
points carry on the figure. 8. The centre in
any scenographic regular figure, is found by
drawing cross lines from opposite angles : for
the point where the diagonals cross, is the
centre. 9. A ground-plane of squares is alike,
both above and below the horizontal line

;

only the more it is distant above or beneath
the horizon, the squares will be so much the
larger or wider. 10. In drawing a perspective
figure, where many lines come together, you
may, for the directing of your eye, draw the
diagonals in red: the visual lines in black;
the perpendiculars in green, or other different
colour from that which you intend the figure
shall be ot. 11. Having considered the height,
distance, and position of the figure, and drawn
it accordingly, "with side or angle against the
base, raise perpendiculars from the several
angles or designed points, from the figure to
the base

; and transfer the length of each per-
pendicular, from the place where it touches
the base, to the base on the side opposite to
the point of distance; so will the diametrals
drawn to the perpendiculars in the base, by
intersection with the diagonals, drawn to the
several transferred distances, give the angles
of the figures, and so lines drawn from point
to point will circumscribe the scenographic
liguie. 12. If in a landscape there are any
standing waters, as rivers, ponds, and the like,
place the horizontal line level with the farthest
sight or appearance or' it. 13. If there are any
houses, or the like, in the picture, consider
their position, that you may find from what
point in the horizontal lines to draw the front
and sides thereof. 14. In describing things
at a great distance, observe the proportion
both in magnitude and distance, in draught,
which appears from the object to the eye.’
15. In colouring and shadowing of every
Jung,

) °u must Jo the same in your picture.
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which you observe with your eye, especially

in objects lying near; but, according as the

distance grows greater and greater, so the co-

lours must be iainter and fainter, till at last

they lose themselves in a darkish sky-colour.
10.

r

i he catoptrics are best seen in a common
looking-glass, or other polished matter, where,
it the glass is exactly flat, the object is ex-
actly like its original : hut, il the glass is not
flat, the resemblance alters from the original;

mid that more or less, according as the glass

differs from an exact plane. 17. In drawing
catoptric iigures, the surface of the glass is to

he considered, upon which you mean to have
the reflection: lor which you must make-

a

particular ichnographica! draught or pro-

jection, which bn the glass must appear to he
a plane full of squares ; on which projection

transfer what shall he drawn on a plane, di-

vided into the same number of like squares,

where though the draught may appear very
confused, yet the reflection of it on the glass

will he very regular, proportional, and re-

gularly composed, 18. The dioptric, or
broken beam, may be seen in a tube through
a crystal or glass which has its surface cut

into many others, whereby the rays of the ob-

ject are broken. For to the flat of the crystal,

or water, the rays run straight ; but then they

break and make an angle, which also by the

refracted beams is made and continued on the

other side of the same flat. 19. When these

faces on a crystal are returned towards a plane
placed directly before it, they separate them-
selves at a good distance on the plane, be-

cause they are all directed to various far-dis-

tant places of the same.
I Perspective plan e, is the glassor other

transparent surface, P V, (Plate Perspective,

fig. 2.) supposed to be placed between the eye
and the object, perpendicularly to the horizon.

It is sometimes called the section, table, or

glass.

PERSPIRATION. There seems to he
something thrown out from the blood during
its circulation in the arteries, at least through
those vessels which are neat the surface of the

body : for it is a fact, that certain substances
are constantly emitted from the skins of ani-

mals. These substances are known in general

by the name of perspirable matter, or per-

spiration. They have a great resemblance to

what is emitted in the lungs; which renders

it probable that both excretions are owing to

the same cause, namely, to the decomposition
produced in the blood by the effects of respi-

,
ration. Many experiments have been made
to ascertain the quantity of matter perspired

through the skin. For the first set, and not
the least remarkable, we are indebted to

Sancton us, who continued them for no less

than thirty years. He ascertained his own
w eight, and vhe weight of his food; and what-
ever weight he lost over and above that of

his excrements, he ascribed to perspiration.

A similar set of experiments was afterwards

made in France by Dodart; in England by
Keil; in Ireland by Bryan Robertson and
live; and in Carolina by Lining. The re-

sult of all these experiments has been col-

lected by Haller ; but it gives us no precise

estimate of the amount of the transpiration,

since these philosophers have not distinguish-

ed between what is lost by the skin and by the
lungs. Lavoisier and Seguin alone have at-

tempted to ascertain the amount of the mat-
ter perspired through the skin. A bag com-

posed of varnished silk, and perfectly air-

tight, wai-s procured, within which Seguin,
who was usually the subject of experiment,
was enclosed, and the bag was closed exactly
over his bead. There was a slit in the bag
opposite ito his mouth, and the edges of this

slit wer: accurately cemented round the
mouth by means ot a mixture of turpentine
and pitch- Thus every thing emitted by the
body was retained in the bag, except what
made its escape from the lungs by respiration.

By weighing himself in a delicate balance at

tlie commencement of the experiment, and
again after he had continued for some time in

the bag, the quantity of matter carried off by
respiration was ascertained. By weighing
himself without this varnished covering, and
repeating the operation alter the same inter-

val of time had elapsed as in the former ex-

periment, he ascertained the loss of weight
occasioned by perspiration and respiration.

By subtracting from this sum the loss of
weight indicated by the lirst experiment, he
obtained the quantity of matter which made
its escape by perspiration in a given time.
The following facts were ascertained by these
experiments: 1. The maximum of matter
perspired in a minute amounted to 26.25
grains troy; the minimum to 9 grains: which
gives 17.63 grains at a medium in the mi-
nute, or 52.82 ounces in the 24 hours. This
quantity differs less than might have been ex-
pected from the result of former experiments
made by Dodart, Keil, Rye, &c. 2. The
quantity perspired is increased by drink, but
not by solid food. 3. Perspiration is at its

minimum immediately after a repast. It

reaches its maximum during digestion. See
Digestion.

The quantity of matter perspired differs

very considerably according to circumstances.
It has been shewn to be greatest in hot wea-

;

ther, and in hot climates, and after great ex-
ercise; and its relation to the quantity of
urine has been long known. When the mat-
ter perspired is great, the quantity of urine is

small, and vice versa.

To ascertain the substance thus emitted by
perspiration is a difficult task, because it

passes oil invisibly, and in small quantities at

a time. It has, notwithstanding, been ascer-
tained that water, .carbon, and an oily matter,
are emitted ; ancl that an acid supposed to lie

the phosphoric, phosphat of lime, and even
urea, are sometimes emitted through the
skin.

1 The most accurate experiments on this

matter that have been made are those of Mr.
Cruikshank. He put his hand into a glass

vessel, and luted its mouth at his wrist by
means ot a bladder. The interior surface of
the vessel became gradually dim, and drops
of water trickled down. By keeping his

hand in this manner for an hour, he collected
thirty grains of a liquid, which possessed all

the properties of pure water. On repeating
the same experiment at nine in the evening
(thermometer 62°), he collected only 12
grains. The mean of these is 21 grains.

But as the hand is more exposed than the
trunk of the body, it is reasonable to suppose
that the perspiration from it is greater than
that from the hand. Let us therefore take

30 grains per hour as the mean; and let us
suppose, with Mr. Cruikshank, that the hand
is -J-th of the surface of the body. The

8

perspiration in an hour would amount to 1880

grains, and in 24 hours to 43,200 grains, or

7 pounds 6 ounces troy. This is a'most

double the quantity ascertained by Lavoi-

sier and Seguin. lienee we may conclude

that more matter is perspired through the

hand than the other parts of the body, pn -

vided Mr. Cruikshank’s estimate of the ratio

between the surface of the hand and body is

not erroneous.

He repeated the experiment again after

hard exercise, and collected in an hour 48

grains of water. He found also, that this

aqueous vapour pervaded his stocking without

difficulty; and that it made its way through

a shamoy-leather glove, and even through a

leather boot, though in a much smaller quan-

tity than when the leg wanted that covering.

It is not difficult to see why the quantity of

watery vapour diminishes with cold. When
the surface of the body is exposed to a cold

temperature, the capacity of the cutaneous
vessels diminishes, and consequently the

quantity which flows through them must de-

crease.

When the temperature, on the other hand,
is much increased, either by being exposed to

a hot atmosphere, or by violent exercise, the

perspired vapour not only increases in quan-
tity, but even appears in a liquid form. This
is known by the name of sweat. In what
manner sweat is produced, is not at present

known; but we can see a very important

service which it performs to the animal. No
sooner is it thrown upon the surface of the
skin than it begins to evaporate. But the

change into vapour requires heat ;
according-

ly a quantity of heat is absorbed, and the

temperature of the animal is lowered. This
is the reason that animals can endure to re-

main for some time in a much higher tempe-
rature without injury, than could have been
supposed.

The experiments of Tillet, and the still

more decisive experiments of Fordyce and
his associates, are well known. These gen-
tlemen remained a considerable time in a
temperature exceeding the boiling-point of
water.

2. Besides water, it cannot be doubted
that carbon is also emitted from the skin ; but
in what state, the experiments hitherto made
do not enable us to decide. Mr. Cruikshank
found that the air of the glass vessel in which
his hand and foot had been confined for an
hour contained carbonic acid gas ; for a can-

dle burned dimly in it, and it rendered lime-

water turbid. And Mr. Jurine found that air

which had remained for some time in contact

with the skin, consisted almost entirely of

carbonic acid gas. The same conclusion

may be drawn from the experiments of ln-

genhousz and Milly. Trousset has lately ob-

served that air was separated copiously from
a patient of his while bathing.

Now it is evident that the carbonic acid

gas which appeared during Mr. Cruikshank’s

experiment, did not previously exist in the

glass vessel; consequently it must have either

been transmitted ready-formed through the

skin, or formed during the experiment by the

absorption of oxygen gas, and the consequent

emission of carbonic acid gas. The experi-

ments of Mr. Jurine do not allow us to sup-

pose the first of these to be true
; for he:

found that the quantity of air allowed to ro-
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inain in contact with the skin did not increase.
Consequently the appearance of the carbonic
acid gas must be owing either to the emission
at carbon, which forms carbonic acid gas by
combining with the oxygen gas of the air, or
to the absorption of oxygen gas, and the sub-
sequent emission of carbonic acid gas; pre-
cisely in the same manner, and for the same
reason, that these substances are emitted by
the lungs. The last is the more probable
opinion; but the experiments hitherto made
do not enable us to decide.

3. Besides water and carbon, or carbonic
acid gas, the skin emits also a particular odo-
rous substance. That every animal has a
peculiar smell, is well known : the dog can
discover his master, and even trace him to a
distance by the scent. A dog, chained some
hours after his master had set out on a jour-
ney of some hundred miles, followed his foot-

steps by the smell, and found him on the
third day in the midst of a crowd. But it is

needless to multiply instances of this fact

;

they are too well known to every one. Now
this smell must be owing to some peculiar
matter which is constantly emitted

; and this

matter must differ somewhat either in quan-
tity or some other property, as we see that
the dbg easily distinguishes the individual by
means of it. Mr. Cruikshank has made it

probable that this matter is an oily substance ;

or at least that there is an oily substance
emitted by the skin. He wore repeatedly,
night and day for a month, the same vest of
fleecy hosiery during the hottest part of the
summer. At the end of this time he always
found an oily substance accumulated in con-
siderable masses on the nap of the inner sur-

face of the vest, in the form of black tears.

'When rubbed on paper, it makes it transpa-
rent, and hardens on it like grease. It burns
with a white flame, and leaves behind it a
charry residuum.

4. Berthollet has observed the perspiration
acid; and lie has concluded that the acid
which is present is the phosphoric: but that

has not been proved. Fourcroy and Vau-
queiin have ascertained that the scurf which
collects upon the skins of horses consists

chiefly of phosphat of lime, and urea is even
sometimes mixed with it. It is well known
that the sweat has a salt taste

; but hitherto it

has not been analysed, though it probably
differs from the transpiration.

It has been supposed that the skin has the
property of absorbing moisture from the air;

but this opinion has not been confirmed by
experiments, but rather the contrary.
The chief arguments in favour of the ab-

sorption of the skin, have been drawn from
the quantity of moisture discharged by urine
being, in some cases, not only greater than
the whole drink of the patient, but even the
whole of his drink and food. But it ought to

be remembered that, in diabetes, the disease
here alluded to, the weight of the body is

continually diminishing, and therefore part of
it must be constantly thrown off. Besides,

it is scarcely possible in that disease to get an
accurate account of the food swallowed by
the patients

; and in those cases where very
accurate accounts have been kept, and where
deception was not so much practised, the
urine was found to exceed the quantity of
drink. In a case of diabetes, related with
much accuracy by Dr. Gerard, the patient

was bathed regularly during the early part of

the disease in warm water, and afterwards in

cold water : he was weighed before and after

bathing, ajid no sensible difference was ever
found in his weight. Consequently, in that

case, the quantity absorbed, if any, must have
been very small.

It is well known that thirst is much allevi-

ated by cold bathing. By this plan captain
Bligh kept his men cool and in good health
during their very extraordinary voyage
across the South Sea. This has been "con-

sidered as owing to the absorption of wafer by
the skin. But Dr. Currie had a patient who
was wasting fast for want of nourishment, a

tumour in the oesophagus preventing the pos-
sibility of taking food, and whose thirst was
always alleviated by bathing; yet no sensible

increase of weight, but rather the contrary,
was perceived alter bathing. It does not ap-
pear then, that in either of these cases water
was absorbed. The allaying of thirst by the
cold bathing may indeed easily be accounted
for, by the lessening of«the temperature, and
the prevention of perspiration.

Further, Seguin has shewn that the skin

does not absorb water during bathing, by a

still more complete experiment: he dissolved
some mercurial salt in water, and found that

the mercury produced no efjjpct upon a person
that bathed in the water, provided no part of
the cuticle was injured; but upon rubbing off
a portion of the cuticle, the mercurial solu-

tion was absorbed, and the effects of the mer-
cury became evident upon the body. Hence
it follows irresistibly, that water, at least in

the state of water, is not absorbed by the
skin when the body is plunged into it, unless
the cuticle is first removed.

1 his may perhaps be considered as a com-
plete proof that no such thing as absorption
is performed by the skin; and that therefore
the appearance of carbonic acid gas, which
takes place when air is confined around the
skin, must be owing to tiie emission of car-
bon. But it ought to be considered, that al-

though the skin cannot absorb water, this is

no proof that it cannot absorb other sub-
stances

;
particularly that it cannot absorb

oxygen gas, which is very different from wa-
ter. It is well known that water will not
pass through bladders, at least for some time:
yet Dr. Priestley found that venous blood
acquired the colour of arterial blood from
oxygen gas, as readily when these substances
were separated by a bladder, as when they
were in actual contact. He found, too, that
when gases were confined in bladders, they
gradually lost their properties, it is clear
from these tacts, that oxygen gas can per-
vade bladders

; and if it can pervade them,
why may it not also pervade the cuticle?
Nay, further, we know from the experiments
of Cruikshank, that the vapour perspired
passes through leather, even when pre-
pared so as to keep out moisture, at least for
a certain time. It is possible, then, that wa-
ter, when in the state of vapour, or when dis-

solved in air, may be absorbed, although wa-
ter, while, in the state of water, may be inca-
pable of pervading the cuticle. The experi-
ments, therefore, which have hitherto been
made upon the absorption of the skin, are
insufficient .o prove that air and vapour can-
not pei\ade the cuticle, provided there are
any facts to render the contrary supposition

Now that there are such facts, cannot ho
denied. We shall not indeed produce the
experiment of Van Mons as a fact of that
kind, because it is liable to objections, and at
best is very indeci -ive. Having a patient
under his care who, from a wound in the
throat, was incapable for several days of tak-
ing any nourishment, lie kept him alive -dur-
ing that time, by applying to the skin in dif-

ferent parts of the body, several times a dav,
a sponge dipt in wine or strong soup. ‘A
fact mentioned by Dr. V atson is much more
important, and much more decisive. A l;ul

at Newmarket, who had been almost starved
in order to bring him down to such a weight
as would qualify him for running a horse-
race, was weighed in the morning of the race-
day; lie was weighed again an hour after,
anti was found to have gained 30 ounces of
weight; yet in the interval he had only taken
half a glass of wine. Here absorption must
have taken place, either by the skin, or lun^s,
or both. The difficulties in either case are
the same; and whatever renders absorption
by one probable, will equally strengthen the
probability that absorption takes place by the
other. See Physiology.
FERULA, a genus of the class and order

dioecia polyandria. 1 here is one species, a
tree of New Grenada.

PETAL, among botanists, an appellation
given to the flower-leaves, in opposition to
the folia, or common leaves of the plant.
See Botany.

PETALOMA, a genus of the decandria
monogynia class and order: the calyx is

goblet-shaped, five-toothed
; petals five; sta-

mina on margin of eaiyx; berry one-celled,
seeds one or four. There are two species*
trees ofJamaica and Guiana.

PE I ARD, ii: the art of war, a metalline
engine, somewhat resembling a high-crowned
hat. 4 he petard may be considered as a
piece of ordnance

;
it is made of copper mixed

with brass, or ot lead with tin: ils charge is

from five to six pounds of powder, which
reaches to within three iingers’-breadth of the
mouth ; the vacancy is filled with tqw, and
stopped with a wooden tompion, the mouth
being strongly bound up with cloth tied very
tight with ropes. It is covered up with a
madrier, or wooden plank, that has a cavity
to receive the mouth of the petard, and fast-
ened down with ropes.

Its use is in a clandestine attack to break
down gates, bridges, barriers, &cc. to which it

*

is hung ; and this it does by means of the
wooden plank. It is also used in counter-
mines to break through (he enemy’s md-
leries, and give their mines vent. ‘The*

3

in-
vention of petards is ascribed to the French
Huguenots, in 1 579* who with them took Ca»
hors, as d’Aubigne tells us.

PETECI1LE. See Medicine.
PEd ER-PENC E, an antient tax of a

penny on each house, paid to the pope. It
w as called Peter-pence, because collected on
the day of St. Peter ad vincula, and sent to
Rome; whence it was also called llome-scot,
and Rome-penny.

PETESIA, a genus of the tetrandria mo-
nogynia class and order: the corolla is one-
petalled, funnel-form, stigma bifid, berry
many-seeded. There are three species, shrubs
of South America and. the West Indies,



TET10LE, iii botmy, the slender stalk

<hatsn.ppoi tsthekav.es of a plant.

PE lTiV A, a genus of the class and order

tetrandria. monogynia: the calyx is four-

toothed, inferior
;
corolla tour-parted, drupe

with a two-celled nut. There is one species,

a small tree of St. Domingo.
PETPHO PRINCIPit, in logic, the tak-

ing a thing for true, and drawing conclusions

from it as such, \yhen it is really false, or at

least wants- to be proved, before any inferences

can be deduced trom it.

PETITION. No petition to the king, or

to either house of parliament, for any altera-

tion in church or state, shall be signed by
above twenty persons, unless the matter there-

of is approved by three justices of the peace,

or the major part of the grand jury in the

country; and m London by the lord mayor,
aldermen, and common council: nor shall

•any petition be presented by more than ten

persons at a time.

Petition in Chancery, a request in

writing, directed to the lord chancellor or

master of the rolls, shewing some matter or

cause, whereupon the petitioner prays some-

what to be granted him.

PETIVER1A, a genus of the tetragynia

order, in the hexandrfa class of plants, and in

the natural method ranking under the lath

order, holoraceae. The calyx is tetraphyl-

luus ; there is no corolla; and but one seed,

with reflexed awns at the top. There are

two species (Guinea hen-weed), herbs of the

West Indies.

PETREA, in botany, a genus of the didyna-

rnia angiosperima class ot plants, with a mo-
nopetalous flower, divided into five rounded

segments at the limb. There is one species,

a shrub of South America.
PETRIFACTION, in natural history, de-

notes the conversion of wood, bones, and

other substances, principally animal or vege-

table, into stone. These bodies are more or

less altered from their original state, accord-

ing to the different substances they have lain

buried among in the earth; some of them
having suffered very little change, and others

being so highly impregnated with crystalline,

sparry, pyritical, or other extraneous matter,

as to appear mere masses of stone, or lumps
-of the matter of the common pyrites; but

they are generally of the external dimensions,

and retain move or less of the internal figure,

of the bodies into the pores of w hich this mat-

ter has made its way. The animal substances

thus found petrified' are chiefly sea-shells
;
the

teeth, bony palates, and bones of fish ; the

bones of"End-animals, kc. These are found

variously altered, by the insinuation of stony

and mineral matter into their pores; and the

substance of some of them is found to be

wholly gone, there being only stony, sparry,

or other remaining matter deposited in the

shape and form of the original matter, which

lias gradually wasted away, and these may be

regarded as the true petrifactions.

Respecting the manner in which petri-

faction is accomplished, we know bat Lttle.

It lias been thought by many philosophers,

that this was one of the rare processes of na-

ture'; and accordingly such places as have

afforded a vie . of it, have been looked upon

as great curiosities. However, it is now dis-

covered, that petrifaction is exceedingly

common; ami that every kind of water car-

ries with it some earthy particles, which be-.

Vox,, II.
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ing precipitated from it, become stone of V
greater or lesser degree of jiardness; and
this quality is most remarkable • in those wa-
ters which are much impregnated with sele-

netic matter. Of late, it lias also been
found by some observations on a petrifaction

in East ’Lothian in Scotland, that iron contri-

butes greatly to the process: and this it may
do by its precipitation of any aluminous earth

which happens to be dissolved in the water by
means of an acid; for iron has the property of

precipitating this earth, though it cannot pre-

cipitate the calcareous kind. The calcare-

ous kinds of earth, however, by being soluble

in water without any acid, must contribute

very much to the process of petrifaction, as

they are capable of a great degree of hard-

ness by means only of beingjoined with car-

bonic acid, on which depends the solidity of

our common cement or mortar used in

building houses.

The name petrifaction belongs only, as we
have seen, to bodies of vegetable or animal
origin; and in order to determine their class

and genus, or even species, it is necessary

that their texture, their primitive form, and
in some measure their organization, are still

discernible. Thus we ought not to place the

stony kernels moulded in the cavity of some
shell, or other organized body, in the rank of

petrifactions properly so called.

Petrifactions of the vegetable kingdom are

almost all either gravelly or siliceous; and
are found in gulieys, trenches, &c. Those
which strike tire with steel are principally

found in sandy fissures; those which effer-

vesce in acids are generally of animal origin,

and are found in the horizontal beds of calca-

reous earth, and sometimes in beds of clay or

gravel; in which case the ‘nature of the pe-

trifaction is different. As to the substances

which, are found in gypsum, they seldom
undergo any alteration, either with respect to

figure or composition, and they are very

rare.

A petrified substance, strictly speaking,

is nothing more than the skeleton, or perhaps

image, of a body which has once had life,

either animal or vegetable, combined with

some mineral. Thus petrified wood is no
longer wood, properly speaking. When
wood is buried in certain places, lapidific llu-

ids, extremely divided and sometimes colour-

ed, insinuate themselves into its pores, and

fill them up. These fluids are afterwards

moulded and condensed. The solid part of

the wood is decomposed and reduced into

powder, which is expelled without the mass

by aqueous filtrations. In this manner, the

places which were, formerly occupied by the

wood are now left empty in the form of pores.

This operation of nature produces no appa-

rent difference either of the size or of the

shape; but it occasions, both at the surface

and in the inside, a change of substance, and

tiie ligneous texture is inverted; that is to

sav, that which was pore in the natural wood,

becomes solid in that which is petrified ; and

that which was solid or full in the first state,

becomes porous in the second. In this way,

says M. Musard, petrified wood is much less

extended in pores than solid parts, and at the

same time forms a body much more dense and

heavy than the first. As the pores communi-
cate from the circumference to the centre,

the petrifaction ought to begin at the centre,

and end with the circumference of the organ-

365
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ic body subjected to the action of the Tapi

dific fluids.

In proportion to the tenderness and bad

quality of wood, it imbibes the greater quail-’

tity of water ;
therefore this sort will unques-

tionably petrify more easily than that which

is hard. It is thought that all the petrified

wood so often found in Hungary, has been'

originally soft, such as firs or poplars. Sup-

pose a piece of wood buried in the earth ;
if

it is very dry, it will suck up the moisture

which surrounds it like a spurige. This

moisture, by penetrating it, will dilate all the

parts of which it is composed. The trachke,

or air-vessels, will be filled first; and then the

lymphatic vessels, and those, which contain

.the succus proprius, as they are likewise

empty. The water which forms this moisture

keeps in solution a greater or a less quantity

of earth; and this earth, detached, and car-

ried along in its course, is reduced to such an

attenuated state, that it escapes our eyes,

and keeps itself suspended, whether by the

medium of fixed air or by the motion of the

water. Such is the lapidific fluid. Upon
evaporation, or the departure of the men-
struum, this earth, sand, or metal, again ap-

pears in the form of precipitate or sediment in

the cavities of the vessels, which by degrees

are filled with it. This earth is there mould-

ed with exactness: the lapse of time, the-

simultaneous and partial attraction ot the

particles, make them adhere to one another;

the lateral suction of the surrounding fibres,

the obstruction of the moulds, and the liard-

. ening of the moulded earth, become general

;

and there consists nothing but an earthy sub-

stance which prevents the sinking of the

neighbouring parts. If the deposit is formed

of a matter in general pretty pure, it preserves

a whiter and clearer colour than the rest of

the wood ; and as the concentric layers are

only perceptible and distinct in the wood, be-

cause the vessels are there more apparent on
account of their size, the little earthy cylin-

ders, in the state of petrified wood, must be
there a little larger, and consequently must re-

present exactly the turnings and separations

of these layers. At the place of the utriculi,

globules are observed, of which the shapes

are as various as the moulds wherein they are

formed. The anastomoses of the proper and
lymphatic vessels form, besides, points of

support or reunion for this stony substance. •

With regard to holes formed by worms in

any bits of wood, before they had been bu-
ried in the earth, the lapidific fluid, in pene-

trating these great cavities, deposits there as

easily the earthy' sediment, which is exactly'

moulded in them. These vermiform cylin-

ders are somewhat less in hulk than the holes

in which they are found, which is owing to

the retreat of the more refined earth, and to

its drying up.

Let any one represent to himself this col-

lection of little cylinders, vertical, horizontal,

inclined in different directions, the stony

masses of Utriculi and of anastomoses, and he
will have an idea of the stony substance which
forms the ground-work of petrifaction, Hi-
therto not a single ligneous part is destroyed.;

they are all existing, but'* surrounded on
every side with earthy deposits; and that

body which, during life, Was composed of so-

lid and of empty parts, is now entirely solid;

its destruction and decomposition do'- not

take place till after the formation ol these Rule
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deposits. In proportion as the water aban-
dons them, it penetrates the ligneous sub-

stance, and destroys it insensibly. The
woody fibres being decomposed, form in their

turn voids and interstices, ar^cl there remains
in the whole piece nothing but little stony cy-

linders. But in proportion as these woody
fibres disappear, the- surrounding moisture,

loaded with earth in the state of dissolution,

does not fail to penetrate the piece of wood,
and to remain in its new cavities. The liew

deposit assumes exactly the form of decom-
posed libres

; it envelops in its turn the little

cylinders whichwere formed in their cavities,

and ends by incorporating with them. Vve
may suppose here, that in proportion as it de-

composes, there is a reaction of the ligneous

part against- the lapidilic lluid: from this re-

action a colour arises which stains more or

Less the new deposit ; and this colour will

make it easily distinguishable from that which
lias been laid in the inside of the vessels. In

all petrified wood this shade is generally per-

ceptible.

We have then, says M. Mongez, four dis-

tinct epochs in the process by which nature

converts a piece of wood into stone, or, to

speak more justly, by which she substitutes-a

stony deposit in its place: 1. Perfect vege-
table wood, that is to say, wood composed of

solid and of empty parts, of ligneous fibres,

and of vessels Y. Wood having its vessels

obstructed and choked up by an earthy de-

posit, while its solid parts remain unaltered.

3. The solid parts attacked and decomposed,
forming new cavities betwixt the stony cy-

linders, which remain in the same state, and
which support the whole mass. 4. These
new cavities tilled with new deposits, which
incorporate with the cylinders, and compose
nothing else but one general earthy mass, re-

presenting exactly the piece of wood.

Among the petrifactions of vegetables
called deudrolites, are found parts of shrubs,

stems, roots, portions of the trunk, some
fruits, &c. We must not, however, confound
the impressions of- mosses, ferns, and leaves,

nor incrustrations, with petrifactions.

Among the petrifactions of animals, we find

shells, cfustaeeous animals, polyparii, some
worms, the bony parts of fishes and of am-
phibious animals, few or no real insects,

rarely birds and quadrupeds, together with

the bony portions of the human body. The
cornua am monis are petrified serpents; and
with regard to figured and accidental bodies,

these are lusus naturae.

In order, says M. Bertrand, in his Diction-

naire des Fossil es, that a body should become
petrified, it is necessary that it is, I. Capa-
ble of preservation under ground. 2. That
it is sheltered from the air and running wa-

ter (the ruins of Herculaneum prove that bo-

dies which have no connection with free air

preserve themselves untouched and entire).

3, That it is secured from corrosive exha-
lations. 4. That it is in a place where there

are vapours or liquids, Ibaded eithher with

metallic or stony particles in a state of disso-

lution-, and which, without destroying the

body, penetrate it, impregnate it, and unite,

with it in proportion as its parts are dissipated

by evaporation.

It is a question of great importance among
naturalists, to know the time which nature
employs in petrifying bodies of an ordinary
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size. It was the wish of the late emperor,
1 duke of Lorraine, that some means should be

taken for determining this question. M..je
chevalier de Baillu, director of the cabinet of

natural history of his imperial majesty, and
some other naturalists, had, several years be-

fore, the idea of making a research which
might throw some light upon it. His impe-
rial majesty being informed bv the unani-

mous observations of modern historians and
geographers, that certain pillars which are

actually seen in the Danube in Gervia, near

Belgrade, are remains of the bridge which
Trajan constructed over that river, presumed
that these pillars having been preserved for

so many ages must be petrified, and that they

would furnish some information with regard

to the time which nature employs in chan-

ging wood into stone. The emperor thinking

this hope well founded, and wishing to satisfy

his curiosity, ordered his ambassador at the

court of Constantinople to ask permission to

take up from the Danube one of the pillars

of Trajan's bridge. The petition was granted,

and one of the pillars was accordingly taken
up; from which it appeared that the petri-

faction had only advanced three-fourths of an

inch i;* the space of 1300 years. There are,

however, certain waters in which the trans-

mutation is more readily accomplished. Pe-

trifactions appear to lie formed more slowly

in earths that are porous and in a slight de-

gree moist than in water itself.

When the foundations of the city of Que-
bec in Canada were dug up, a petrified sa-

vage was found among tire last beds to which
they proceeded. Although there was no
idea ot the time at which this man had been
buried under the ruins, it is however true,

that his quiver and arrows were still well pre-

served. In digging a lead-mine in Derby-
shire in 1744, a human skeleton was found
among stags’ horns. It is impossible to say

how many ages this carcase had lain there.

In 1695 the entire skeleton of an elephant
was dug up near Tonna,.iuThuriugia. Some
time before this epoch the petrified skeleton

of a crocodile was found in the mines of that

country. We might cite another fact equally

curious which happened at the beginning of

the last century. John Munte, curate of

Slsegarp in Scania, and several of his parish-

ioners, wishing to procure turf from a drained

marshy soil, found, some feet below ground,
an entire cart with the skeletons of the horses

and carter. It is presumed that there had
formerly been a lake in that place, and that

the carter attempting to pass over on the ice,

had by that means probably perished. In

fine, wood partly fossil, and partly coaly, has

been found at a great depth, in the clay of

which tile was made for the abbey of Fonte-
nay. It is but very lately that fossil wood
was discovered at the depth of 75 feet in a

well betwixt Issi and Yauvres, near Paris.

This wood was in sand betwixt a bed of clay

and pyrites, and water was found four feet

lower than the pyrites. M. de Laumont, in-

spector-general of the mines, says that in the
lead-mine at Pontpean, near Rennes, is a fis-

sure, perhaps the only one of its kind. In
that fissure, sea-shells, rounded pebbles, and
an entire beech, have been found 240 feet

deep. This beech was laid horizontally in

the direction of the fissure. Its bark was
converted into pyrites, the sap-wood into jet,

and. tire centre into .coal.

A great many' pieces of petrified wood are

found in different counties of France and
Savoy. In Cobourg in Saxony, and in the

mountains of Misnia, trees of a considerable

.thickness have been taken from the earth,

which were entirely changed into a very line

agate, as also their brandies and their roots.

In sawing them, the annual circles of their

growth have been distinguished. Pieces

have been taken up, on whicli.it was distinct-

ly seen that they had been gnawed by worms ;

others bear visible marks of the hatchet. In,

fine, pieces have been found which were pe-

trified at one end,, while the other still re-
mained in the state of wood lit for being

burned. It appears then that petrified Wood
is a great deal less rare in nature than is

commonly imagined.

Mr. Kirwan observes on the subject of pe-

trifications, 1. Those of shells are found on or.

near the surface of the earth ; those of fislv

deeper; and those of wood deeper still.

Shells in substance are found in vast quanti-

ties, and gt considerable depths. 2 . The-
substances most susceptible of petrifaction,

are those which most resist the putrefactive-,

process
;
of which kind are shells, the harder,

kinds of wood, &c. ;
while the softer parts" of

animals, which easily putrefy, are seldom met
with in a petrified state. 3. They are most
commonly found in strata of marl, chalk,.

limestone, or clay; seldom in. sandstone, still

more seldom in gypsum; and never in gneiss,,

granite, basaltes, or schoerl. Sometimes
they are found in pyrites, and .ores of iron,

copper, and silver
;
consisting almost always

of that kind of earth or other mineral which
surrounds them ; sometimes of silex, agate,

or cornelian. 4. They are found in climates

where the animals themselves could not have,

existed. 5. Those found in slate or clay are -

compressed and battened.

The different species of petrifactions, ac-
cording to Cronstedt, are,

I. Terra larvatre
; extraneous bodies

changed into a limy substance, or calcareous
changes. These are, 1. Loose or friable:

2.. Indurated. The former are of a chalky
nature, in form of vegetables or animals

; the
second filled with solid limestone in the same
forms. Some are found entirely changed
into a calcareous spar.

On these petrifactions Cronstedt observes,
that shells and corals are composed of limy
matter even when still inhabited by their ani-

mals, but they are classed among the petri-

factions as soon as the calcareous particles
have obtained a new arrangement: for ex-
ample, when they have become sparry, filled

with calcareous earth either hardened or
loose, or when they lie in the strata of the
earth. “ These (says he) form the greatest
part of the fossil collections which are so in-

dustriously made, often without any regard
to the principal and only use they can be of,

viz. that of enriching zoology. Mineralo-
gists are satisfied with seeing the possibility of
the changes the limestone undergoes in re-

gard to its particles; and also with receiving
some insight into the alteration which the
earth has been subject to from the state of .

the strata which are now found in it.” The
calcined shells, where the petrifactions are of
a limy or chalky nature, answer extremely
well as a manure; but the indurated kind
serve only for making grottoes. Gypseous •
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petrifactions are extremely rare: however,

Chardin informs us that lie had seen a lizard

inclosed in a stone of that kind in Persia.

II. Larvie, or bodies changed into a flinty

substance. These are all indurated, and are

of the following species: 1. Carnelians in

form of shells from the river Tomm in Si-

beria. 2. Agate in form of wood ;
a piece of

which is said to be in the collection of the

count de Tessin. 3. Coralloids of white flint

(millepora) found in Sweden. 4. Wood of

•yellow flint found in Italy, in Turkey near

Adrianople, and produced by the waters of

Lough-neahin Ireland.

III.- Larvae argillaceae; where the bodies

appear to be changed into clay. These are

found either loose and friable, or indurated.

Of the former kind is a piece of porcelain

clay met with in a certain collection, with all

the" marks of the root of a tree upon it. Ot

the latter kind is the osteocolla ; which is said

to be the roots of the poplar-tree changed,

and not to consist of any calcareous substance.

A sort of fossil ivory, with all the properties

of clay, is said likewise to be found in some

places.

IV. Larva: insalitae ; where the substances are

impregnated with great quantities ot salts.

Human bodies have been twice found impreg-

nated with vitriol of iron in the mine ot Fail-

le n, in the province of Dalarne in Sweden.

One of them was kept for several years in a

glass-case, but at last began to moulder and

fall to pieces. Turf and roots ot trees are

likewise found in water strongly impreg-

nated with vitriol. They do not flame, but

look like a coal in a strong fire; neither do

they decay in the air.

V. Bodies penetrated by mineral inflam-

mable substances. 1. By pit-coal, such as

wood; whence some have imagined coal to

have been originally produced from wood.

Some of these substances are fully saturated

with the coaly matter; others not. Among
the former Cronstedt reckons jet; among the

latter the substance called mumia vegetable ;

which is of a loose texture, resembling am-

ber, and may be used as such. 2.
r

I hose pe-

netrated by asphaltum or rock-oil. The only

example of these given by our author is a

kind of turf in the province of Skone in Swe-

den. The Egyptian mummies, he observes,

cannot have aiiy place among this species, as

they are impregnated artificially with asplial-

tuni, in a manner similar to what happens na-

turally with the wood and coaly matter in the

last species. 3. Those impregtlated With sul-

phur which has dissolved iron, or with pyrites.

Human bodies, bivalve and univalve shells,

and insects, have been all found in this state;

and the last are found in the alum state at

Andrarum, in the province of Skone in Swe-

den.

VI. Larva? metalliferae ;
• where the bodies

are impregnated with metals, these are, 1.

Covered w ith native silver; which is found on

the surface of shells in England. 2. Where
the metal is mineralised with copper and sul-

phur. Of this kind is the fahlertz or grey

silver-ore, in the shape of ears ot corn, and

supposed to be vegetables, found in argilla-

ceous slate at FrankenbergandTahlitteren in

Ilesse. 3. Larva: cuprifene, where the bo-

dies are impregnated with copper. 1 o tins

species principally belong the turquoise or

Turkey stones, improperly so called ;
being

|

ivory and bones of the elephant, or other

animals, impregnated with copper. At Si-

more in Languedoc there are bones of ani-

mals dug up, which, during calcination, as-

sume a blue colour; but according to Cron-

stedt, it is not probable that these owe their

colour to copper. 3. With mineralised cop-

per.. Of these our author gives two ex-

amples. One is, where the copper is mine-

ralised with sulphur and iron, forming a yel-

low marcasitical ore. With this some shells

are impregnated, which lie upon a bed of

loadstone in Norway. Other petrifactions of

this kind are found in the form of fish in dif-

ferent parts of Germany. The other kind is

where the copper is impregnated with sulphur

and silver. Of this kind is the grey silver-

ore, like ears of corn, found in the slate-

quarries at Ilesse. 4. Larva: ferri ferae, with

iron in form of a calx, which has assumed the

place or shape of extraneous bodies. These
are either loose or indurated. Of the loose

kind are some roots of trees found at the

lake Langelma in Finland. The indurated

kinds are even exemplified in some wood
found at Orbissan in Bohemia. 5. Where
the'iron is mineralised, as in the pyritaceous

larvie already described.

VII. Where the bodies are tending to de-

composition, or in a way' of destruction.

Among these, our author enumerates mould
and turf, &c.
PETROCARYA, a genus of the class and

order heptandria monogynia. The calyx

five-cleft, turbinate ; corolla five-petalled

;

filaments twenty-four ;
drupe inclining, and

two-celled nut. There are two species, trees

of Guiana.
PETROLEUM. See Bitumen.
PETROMYZON, the lamprey, a genus

of fishes belonging to the class of amphibia

nautes. It has seven spiracula at the side of

the neck, no gills, a fistula on the top of the

head, and no breast or belly fins. There are

eight species, distinguished by peculiarities

in their back fins.

1. The marinus, or sea-lamprey, is some-

times found so large as to weigh four or five

pounds. It greatly resembles the eel in

shape, but its body is larger, and its snout

longer, narrower, and sharper at the termi-

nation. The opening of the throat is very-

wide; each jaw is furnished with a single row

of very small teeth ;
in the middle of the pa-

late are situated one or two other teeth,

which are longer, stronger, and moveable to-

wards the inside of the throat.

The lamprey is an inhabitant of the ocean,

ascending rivers chieily during the latter part

of winter and the early months of spring ; and

after a residence of a few months in fresh

water, again returning to the sea: it is vivipa-

rous, and the young are observed to be of

slow growth ;
contrary to the assertions of

some writers, who have supposed the lam-

prey to be a short-lived fish. When in mo-
tion this fish is observed to swim with consi-

derable vigour and rapidity, but it is more
commonly sq,en attached by the mouth to

some large stoueor other substance, the body
hanging at rest, or obeying the motion of the

current:' so strong is the power of adhesion

exerted by this animal, that a stone of the

weight of more than twelve pounds may be

raised without forcing the fish to forego its

hold. The general habits of the lamprey seem

pretty much to aesemble those of the eel, and

3 C 2

PET
it Is supposed to live principally cm worms
and young fish Like the eel it is remarkably

tenacious of life; the several parts, when cut

in pieces, will long continue to move; and

the head will strongly attach itself for several

hours to a stone, though by far the greater

part of the body is cut away from it.

Among the cartilaginous fishes none is so

destitute of all appearance of real bone as

the lamprey-, in which the spine itself is no

other than a mere soft cartilage, without any

processes or protuberances whatsoever.

Among other particulars in its anatomy, it is

remarkable that the heart, instead of being

inclosed in a soft pericardium, as in other

animals, is guarded by a strong cartilaginous

one: the liver, which is of an oblong form, is

of a fine grass-green colour, somewhat deeper

in the female fish, and may be used for the

purpose of a pigment.

A vulgar error, arising from inattentive

inspection, and total ignorance of the nature

of the animal, is said sometimes to prevail,

viz. that the lamprey is furnished with nine

eyes on each side ;
this mistake appears to

have excited unusual indignation in sir T.

Brown.
As an article of food, the lamprey has for

many ages maintained its credit as an exqui-

site dainty; and has uniformly m:<le its ap-

pearance at the most splendid of our antient

entertainments. The death ot king Ilenry

the First, it is welt known, is attributed to a

too luxurious indulgence in this his favorite

dish. It still continues to be in high esteem

;

and we are told by Mr. Pennant that the city

of Gloucester continues to send yearly, at

Christmas, a present of a rich lamprey-pie to

the king. It sometimes happens that lam-

preys at that season are so rare that a guinea is

demanded for the price of a single fish. They
are most in season during March, April, and

May, and are observed to be much more
firm when fresh-arrived from sea than when
they have been a considerable time in fresh

water. They are found in several of the

British rivers, but that which is most cele-

brated for them is the Severn. In the mouths
of some of the larger European rivers they
are sometimes taken in such quantities that

it is impossible to use them in their fresh

state ; they are therefore grilled and mode-
rately salted, and afterwards barrelled up for

sale, with the addition of vinegar and spices.

2. Petromvzon fluviatilis, lampern. This
species is, according to Dr. Bloch,- an inha-

bitant of the sea, and ascends in spring-time

most of the European rivers, in which it is

found much more frequently and plentifully

than the great lamprey. With us it is found

in great quantities in the Thames, the Severn,

and the Dee. It is often potted with the

larger lamprey, and is by some preferred to

it, as being milder-tasted. Mr. Pennant in-

forms us that vast quantities are taken about
Mortlake, and sold to the Dutch, as baits

for their cod and turbot fisheries. Accoi ding

to this author above four hundred and fifty

thousand have been sold in a season, at fortv

shillings per thousand, and about a hundred
thousand have been occasionally sent to Har-
wich for the same purpose. The Dutch, it

is added, have the. secret of preserving them
till the time of the turbot-fishery. Great
quantities, says Dr. Bloch, are taken in the

march of Brandenburgh, and in Pomerania,

Silesia, and Prussia; and after frying, are
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packed in barrels by layers, between each of
which is a layer of bay-leaves, and spices,

sprinkled over with vinegar. In this state

they are sent into many other parts of the
German empire. In the river Baustgr in

Courland, great quantities are taken -from

beneath the ice with. nets;, they are much
larger than those found elsewhere, and are
packed in snow, and sent to any distance

;

and v; hen put into cold water recover them-
selves. Tuis species spawns in March and
April, and is a prolilic fish, rt is so tenacious

of lire, that it will live many days out of

water.

3. Petromyzon planeri, Planer’s lamprey :

length from lire or six to ten inches
;
general

resemblance that of the lampern: native of

the rivers of Thuringia and other parts of the

German empire. Like most of the genus, te-

nacious of life, living for the space of a quar-
ter of an hour when immersed ,n spirits of

wine, and moving with .violence during the

whole tune. When thus killed in spirit's, the

mouth remains open, but when the fish dies

in water it is shut.

4. Petromyzon bran: hialis, minute lam-
prey: in : iu bits the European rivers; in Eng-
land more frequent in the Isis than elsewhere.

Instead of con ealing itself under stones, this

species lodges Itself among the mud, and is

not observed to adhere to any other body
like the rest of the genus: it is yised as a

bait for other fish. It seems to have been
fir t distinctly described as an English spe-

cies by Dr. Plot, in his History of Oxford-
shire.

5. Petromyzon sanguisuga, leech lamprey.

It seems inmany points so nearly to resemble
the common lamprey as to leave some sus-

picion of its being the young of that species
;

yet Mons. Noel seems convinced of its being
specifically different. It is said to be found
only at those times in which the shad (elupea

alosa) is in the river. These fishes it perse-

cutes, by fastening beneath their bellies, and
sucking their blood with the avidity of a

leech: its body being constantly found full

of that lluid alone : they sometimes attack

salmon in a similar way, but from the greater

thickness of the skin in those fishes, are able

to obtain but a small quantity of blood from
them.
PETUNSE, in natural history, one of the

two substances whereof the porcelain or Chi-

na-ware is made. The petunse is a coarse

kind of fiint or pebble, the surface of which
is not so smooth when broken as that of our

common flint. See Stoneware.
PEUCEDANUM, or Sulphurwort,

a genus of the digynia order, in the pentan-

dria class of plants, and in the natural me-
thod ranking under the 45th order, umbeilatse.

The fruit is lobated, striated on both sides,

and surrounded by a membrane; the involu-

cre are very short. There are 10 species,

none of which have any remarkable proper-

ties excepting the officinale, or common
hoa’s-fcimcl, growing naturally in the English

salt marshes. The roots, when bruised, have
a strong fetid scent like sulphur, and an

acrid, bitterish, unctuous taste. Wounded
in the spring they yield a considerable quan-

tity ofyellow juice, which dries into a gum-
my resin, and retains the strong smell 'of the

root. The expressed juice was used by the

yntients in lethargic disorder?.

PEWTER, a factitious metal, used in

V H A
i making' domestic utensils, as plates, dbhe*,
Ac. Bee Zinc.
PEZiZA, cup-mushroom, a genus of the

natural order of fungi, in the cryplogamia
class of plants. The fungus is campanuiated
and sessile. Linnaeus enumerates If species;

Dr. Withering, 40 British species.

PHACA, a genus of the decandria order,

in the diadclpbia class of plants; and in the

natural method ranking under the 32d order,

papilionaceae. The legumen is semibilocular.

There are 1 1 species.

PILETI1USA, a genus of the class and
order syngenesia polygamia supertlua. The
calyx is subcyliudric, many-leaved ; florets

hermaphrodite; recept. chaffy ; seeds vispid.

There is one species, a tree ot Virginia.

PHAETON, in ornithology, a genus of

birds belonging to the order of anseres, the

characters of which are : The bill is sharp,

straight, and pointed, the nostrils are oblong,

and the binder toe is turned forward. There
are two species, viz.

1. The demersus, or red-footed pinguin,

has a thick, arched, red bill ; the head, hind-

part of the neck, and the back, of a dusky
purplish hue, and breast and belly white;

brown wings, with the tips of the feathers

white
; instead of a tail, a few black bristles

;

and red legs. It is found on Pinguin isle,

near the Cape of Good Hope, is common all

over the South Seas, and is about the size of

a goose.

2. The ethereus, or tropic bird, is about
the size of a partridge, and has very long

wings. The bill -is red, with an angle under
the lower mandible. 'Die eyes are encom-
passed with black, which ends in a point to-

wards the back of the head. Three or four

of the larger quill-feathers towards their ends
are black, tipped with white; all the rest of

the bird is white, except the back, which is

variegated with curved lines of black. The
legs and feet are of a vermilion red. The
toes are webbed. The tail consists of two
long straight narrow feathers, almost of equal

breadth from their quills to their points.

The name tropic bird, given to this genus,

arises from its being chiefly found within the

tropical circles; but we are not to conclude
that they never stray voluntarily, or are

driven beyond them: for we have met with a

few instances to prove the contrary. It is,

however, so generally found within the tro-

pical limits, that the sight of this bird alone

is sufficient to inform the mariner of a very
near approach to, if not his entrance therein.

It has also been thought to portend the con-

tiguity of land
; but this has often proved fal-

lacious, as it is not unfrcquently found at very

great distances from it. The flight of this

bird is often to a prodigious height; but at

other times it is seen along with the frigate-

pelican, booby, and other birds, attending

the dying-fishes at their rise from the water,

driven from their native element into the air

by their watery enemies, the shark, porpoise,

albicpre, bonito, and dolphin, which pursue
them beneath, and prey upon them. These
birds are sometimes observed to rest on the

surface of the water, and have been now and
then seen in calm weather upon the backs of

the drowsy tortoises, supinely floating in the

sea, so that they have been easily taken by
the long-boat manned. On shore they will

perch on trees, and are said to breed in the

woods, on the ground beneath, hem. They

have been met with in pleni y on the islands of
St. Helena, Ascension, Mauritius, New Hol-
land, and various places in the South Seas ;

but in no place so numerous as at Palmerston
island, where these birds, as well as the fri-

gates, wbje in such plenty, that the trees-

were absolutely loaded with them, and so
tame, that they suffered themselves to be
taken off ihe boughs with the hand. At Ota-
heite, and in the Friendly isles, the natives
give them the names of baingoo and toolaiee.

Some ornithologies reckon two other species
(perhaps -varieties) of the tropic bird.

PilAL/EN A, moth, a genus of insects of
the order lepidoptera : the generic character
is; antennae setaceous, gradually lessening

from base to tip; wings (when silting) gene-
sally deflex (flight nocturnal). Tins genus,, like

that of papilio, containing a vast number of
species, is divided into assortments, according
to the different habits of the animals. These
assortments are as follow, viz.

Attaci, or those in which the wings, when
at rest, are spread out horizontally.

Bombyccs, in which the wings are incum-
bent, anti the antenna: pectinated.

Nocture, with incumbent wings and seta-
ceous antenna;.

Geometric, with wings horizontally spread
out, nearly as in the attaci.

Tortrices, with very obtuse wing', curved"
on the exterior margin.

Pyralides, with wings converging into a
deltoid and slightly furcated figure.

Tiueae, with wings convoluted into a cy-
linder.

Alucitse, with wings divided into distinct
plumes.

These distributions, like those of the genus
papilio, are not strictly accurate, and must
therefore be regarded with a proper degree-
of allowance.

In the first division or attaci ranks the most
splendid, and largest, of all the phalxnaf yet
known, viz. the phalaena atlas, an insect' so
large that the extent of its wings measures
not less than eight inches and a half

; the
ground-colour is a very fine deep orange-
brown, and in the middle of each wing is a
large subtriangular transparent spot or patch,
resembling the appearance of a piece of Mus-
covy talc ;, each of these transparent parts is

succeeded by a black border, and across all

the wings run lighter and darker bars, exhi-
biting a very fine assortment of varying
shades; the upper wings are slightly curved
downwards at their tips in a mlcat -d manner,
and the lower wings are edged with a border
of black spots on a pale bufl-colourcd ground;
the antennae are widely pectinated "with- a
quadruple series of fibres, exhibiting a highly
elegant appearance. This insect is a native
of both the Indies, and occasionally varies
both in size and colours.

Pbalsenu luna is an American species, of
large size, and extremely beautiful; its co-
lour is a most elegant pea-green, with a small
yellowish eye-shaped spot with a transparent
centre in the middle of each wing, and the
lower wings are produced at the bottom into
a long and broad tail or continuation: the
ridge of the upper wings is broad, and of a
fine purple-brown colour; the head and tho-
rax yellowish white, and thebody milk-white.
Of the European species of this division

beyond comparison the finest is the phalxna
junoaia (ph. pavonia Lin.}, a native of mmy



parts of Germany, Italy, France, Ac, but not

yet observed in England. It measures about

six inches in extent of wings, and is varied

by a most beautiful assortment of the most
sober colours, consisting of different shades

of deep and light grey, black, brown, &c. On
the middle of each wing is an eye-shaped

spot, having the disk black, shaded on one
side with blue, surrounded with red-brown,

and the whole included by a circle of black.

Lastly, all the wings are bordered by a deep
edging of very pale brown, with a whiter

line immediately adjoining to the darker part

of the wing: the antennae are finely pectinat-

ed. The caterpillar, which feeds on the ap-

ple, pear, &c. is hardly less beautiful than

the insect itself: it is of a fine apple or yel-

lowish-green colour, with each segment of

the body ornamented by a row of upright

prominences of a bright blue colour, with

black radiated edges, and surrounded by
long black filaments, each of which termi-

nates in a clavaled. tip. This larva, when,

ready for its change, envelops itself in an oval

web with a pointed extremity, and trans-

forms itself into a large short chrysalis,, out of

which afterwards emerges the moth.
The phalama pavonia minor, or smaller

peacock-moth, is a native of England, and is

commonly called the emperor moth. In

every respect, except size, it so greatly re-

sembles the former, that Linnaeus chose to

consider it as a permanent variety only of

the same species. The larva and pupa are

also of the same appearance with those of

the preceding, butona much smaller scale.

Tne bombyces constitute a very numerous
tribe, of which the phaiaena caja or great

tiger-moth may serve as an example. This

species is one of the larger English moths,

and is of a fine pale cream-colour, with cho-

colate-brown bars and spots; the lower wings

red, and black spots; the thorax chocolate-

brown, with a red collar round the neck ; and

the body red, with black bars. The caterpillar

is of a deep blown, with white specks; ex-

tremely hairy, and feeds on various plants.

It changes into a chrysalis in June, and the

fly appears in July.

Phalama fuscicauda or the brown-tail moth
is remarkable for the ravages which its cater-

pillar commits, by destroying the foliage of

trees and hedges, and reducing them to a

perfectly bare appearance. The moth itself

is about a third part less than that of a silk-

worm, and is of a fine satiny white, except

the hinder part ofthe body, which is of a deep
brown. 'I he caterpillar is brown, with fer-

ruginous hairs, a row of white spots along

each side, and two red spots on the lower

part of the back : it is of a gregarious nature,

vast numbers residing together under one

common web : they are hatched early in

autumn, from eggs laid by the parent moths,

and immediately form for themselves a small

web, and begin feeding on the foliage of tin-

tree or shrub on which they were placed :

they marshal themselves with great regula-

rity for th
:

s purpose in rows, and at first de-

vour only the upper pellicle and the green

parenchyma of the leaves, and in the even-

ing retire to their web. In about three weeks

they cast their skin, and afterwards proceed

to feed as before, enlarging their web from

time to time, and forming it on all sides as

strong and secure as possible. In this they

remain the whole winter in a state of torpi-
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dity, HI! being enlivened by the warmth of

the returning spring, they again issue from

their covering, and being now grown stronger,

begin to devour the whole substance of the

leaves, ihstead of contenting themselves with

the upper part as in their very young state,

lire destruction which they sometimes cause

to the verdure of the country may be judged
of by their ravages in the year 1782, when,
according to the account of the ingenious

Mr. Curtis, author of the Flora Londinensis,

&c. in many parishes about London sub-

scriptions were opened, and the poor people

employed, to cut off and collect the- webs at

one shilling per bushel, which were burned,

under the inspection of the church-wardens,

overseers, or beadles, of the respective pa-

rishes. At the first onset of this business,

Mr. Curtis assures 11 s, he was informed that

fourscore bushels were collected in one day
in the parish of Clapham alone. When these

caterpillars are arrived at full growth, which
is usually about the beginning of June, each
spins itself a separate web, in which it changes

to a dark-brown chrysalis, out of which in the

beginning of July proceeds the moth. The
ravages of these insects in the current year,

180b, have been scarcely less than those

above recorded.

But of all the moths of the tribe bombyx
the phalama mori, or silkworm moth, is by
far the most important. This. is a whitish

moth, with a broad pale-brown bar across

each of the upper wings. The caterpillar or

larva, emphatically known by the title of the

-silkworm, is, when lull grown, nearly three

inches long, and of a yellowish -grey colour
;

on the upper part of the last joint of the body
is a horn-like process, as ip many of the

sphinges. It feeds, as every one knows, on
the leaves of the white mulberry, in defect of

which may be substituted the black mul-

berry, and even, in some instances, the 'let-

tuce and a few other plants. The silkworm

remains in its larva state about six weeks,

changing its skin four times during that pe-

riod, and, like other caterpillars, abstaining

from food for some time before each change.

When full-grown, the animal entirely ceases

to feed, and begins to form itseli a loose en-

velopement of silken fibres in some conve-

nient spot which it has chosen for that pur-

pose; and afterwards proceeds to enwrap it-

self in a much closer covering, forming an

oval yellow silken case or ball, about the size

of a pigeon’s egg, in which it changes to a

chrysalis, and after lying thus inclosed for

the’space of about fifteen days, gives birth to

the moth. This however is always carefully

prevented when the animals are reared for

the purpose of commerce, the moth greatly

injuring the silk of the ball by discharging a

quantity of coloured fluid before it leaves the

cell: the silk-balls are therefore exposed to

such a degree of heat, as to kill the inclossd

chrysalides, a few only being saved for the

breed of the following year. The moth,

when hatched, is a very short-lived animal,

breeding soon after its exclusion; and when
the females have 1. id their eggs, they, as well

as the males, survive but a very short time.

The length of the silken fibre or thread

drawn by the silkworm may be supposed to

differ considerably in different silk- balls.

According to Boyle, as quoted by Derham, a

lady, on making the experiment, found the

length of the ball to be considerably more

359

than 300 yards, 'though the weight was only

two grains and a half, life abbe La Bluclre

informs us, that of two balls one measured 924
feet, and the other 930. It may be proper to

add, that the silk throughout its whole length

is double, or composed of two conjoined or

agglutinated filaments. See Silk Manu-
facture.

In the next divison, or noctua', stands the
'

beautiful phalama nupta, a moderately large
"

species, with the upper wings of a iir.e grey

colour, elegantly clouded and varied witii

shades and lines of dark-brown, &c..and the

under wings of a vivid crimson, with two
broad transverse black bars ; the body is

grey, but white underneath. The caterpillar,

which is of a pale flesh coloured grey, is dis-

tinguished by a dorsal tubercle on the fore

part of the body, and seeds chiefly on the

willow; it changes to a chrysalis in July,

and the moth appears in August and Sep-

tember. The division noctua:, like that of

bombyx, is extremely numerous.

As an example of the geomelrae, we may
adduce a very elegant moth often seen to-

wards the middle of summer on the elder,

and called phalama sambucaria
;

it is mode -

rately large, of a pale sulphur-colour, with

angular wings, marked by a narrow trans-

verse brown line or streak. It proceeds from
a green caterpillar, which, like those of the

rest of this -section, walks in a peculiar man-
ner, viz. by raising up the body at each pro-

gressive movement into the form of an arcu

or loop, the extremities nearly approaching
each other. It changes in May and June into

a black chrysalis, out of which in June or

July proceeds the moth.

To this division also belongs that beautiful

insect called the currant-bush moth, or pha-
laena grossulariata, so frequently seen in gar-

dens in the month of July. It has somewhat
the appearance of a butterfly, with rounded
white wings, marked by numerous black
spots

;
the upper pair being still farther deco-

rated by a pair of deep-yellow bands: the

body also is of a deep golden yellow, with
black spots. The caterpillar is of similar co-
lour, and the chrysalis black.

In the division tortrices, so named from
the faculty which their caterpillars possess of
rolling or twisting the leaves of the vegetables

they inhabit, into a tubular form, stands the

elegant phalama prasinana, an inhabitant of

the oak, and sometimes of the alder: the

upper wings are of. fine green, with two ob-

lique yellow' stripes; the lower wings pale or
whitish. Tne 'Caterpillar is of a yellowish"

green, with white specks, and the end ot the
body orange-coloured.

In the division pyrales stands the phalama
farinalis, distinguished by the polished sur-

face of its wings, which have a large glaucous-

brown middle area or patch, while the re-

mainder is marked by whitish streaks. This
insect, when sitting, has an obtusely trian-

gular outline, and the abdomen is turned up
at the tip.

The division called tineas, comprehends
those moths w hich are in general of a small

size, though often of very elegant colours.

Of this tribe is the phalsna padella : it is of a
pearly white colour, with very numerous
black spots: its caterpillar is gregarious’, ap-

pearing in great quantities on various sorts of

fruit-trees during the decline of summer, and
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committing great ravages on the leaves:

these caterpillars inhabit a common web, and

usually move in large groupes together;

their colour is a pale greyish yellow, with

numerous black spots; each caterpillar, at the

lime of its change to chrysalis, envelops it-

self in a distinct oral web with pointed extre-

mities; and many of these are stationed close

to each other, hanging, in a perpendicular

direction, front the internal roof of the ge-

neral enclosing web; the chrysalis is blackish,

and the moth appears in the month of Sep-

tember.
To this division also belong the moths em-

phatically so called, or cloth-moths. Of these

the principal is the phalama vestianella,

which, in its caterpillar state, is very destruc-

tive to woollen cloths, the substance of which

it devours, forming for itself a tubular case

with open extremities, and generally ap-

proaching to the colour of the cloth on which'

it is nourished. This mischievous species

changes into a chrysalis in April, and the

moth, which is universally known, appears!

chiefly in May and June.

In the last division, called alucitse, is one
;

of the most elegant of the insect tribe, though

not distinguished either by large size or

;

lively colours. It is a small moth, of a snowy -

whiteness, and, at first view, catches the at-

1

tention of the observer by the very remark-
j

able aspect of its wings, which are divided

into the most beautiful distinct plumes, two

im each upper, and three in each under wing,

!

and formed on a plan resembling that of the;

long wing-feathers of birds viz. with a strong-

middle rib or shaft, and innumerable lateral

fibres. This moth, which is the phalama

pentudactyla of Linnxus, appears chiefly in

the month of August. Its caterpillar, which

is yellowish-green, speckled with black, feeds

on' nettles, and changes into a blackish chry-

salis enveloped in a white web.

Another very remarkable species of this

division is the phalama hexadactyla of Lin-

iiams; each wing consisting of six distinct

plumes. The insect is of a pale grey-brown

colour, with several transverse lines or bars

across the feathers, and exhibiting a very cu-

rious spectacle in the microscope. It chiefly

makes its appearance in the month of Sep-

tember. This little moth is by the English

collectors somewhat improperly called the

twenty-plumed moth, the plumes being in

reality twenty-four in number. See Plate

]Vat. Hist. figs. 325, 326, 327, 323.

PHALANGIUM, a genus of insects of

the order aptera. The generic character is,

legs eight ;
eyes tsvo vertical, and two la-

teral ;
front furnished with cheliform anten-

na: ;
abdomen generally rounded.

Of all the insects in the order aptera,

few perhaps will be found of a form more re-

pulsive than that of the present genus

;

which, exclusive of its spider-like shape, is,
!

in some species, armed with weapons resem-

bling those of the genus aranea, but operating .

with greater malignity. The phalangia differ
j

very much in size, some being very minute

insects, while others are equal in magnitude
j

to the larger kind of spiders.
|

The phalangium reniforme is one of the !

largest of the genus. This animal is a native
i

of the hotter regions of the globe, being found

in Africa and South America. It lias the ge-

neral appearance of a very large spider, with

the thorax heart- (or rather kidney-) shaped,
j

and the abdomen rounded : the legs are very-

long, and the palpi or clampers are strongly-

toothed on the inner side by several sharp-

pointed curved processes : the first pair of

legs have all the appearance of a pair of an-

tenna:
;

far exceeding the rest in length, arid

being of a slender or filiform shape. The
whole insect is of a deep chesnut-brown co-

lour, with a yellowish cast on the abdomen.
Its particular history seems to be little known,
but there can be no doubt of its being of a

predacious nature, living probably on the

smaller insects.

Phalangium caudatum is, in general, of

rather smaller size than the former, and of a

j

lengthened shape, with shorter limbs in pro-

!

portion : it is principally distinguished by the

|

long setaceous process in which -the abdo-

I

men terminates: the chela or clampers are

|

large, and toothed on the inside towards the

|

tips. The general colour of the animal is

chesnut-brown. ft is a native of the East

I

Indies.

To this genus belong those well-known in-

!

sects called long-legged, shepherd, or har-

vest spiders, being popularly considered as

such, though differing very considerably from
spiders properly so named. The most com-
mon insect of this kind is the phalangium
opil io of Linnaeus, which, during the autumn,
may be observed in gardens, about walls,

&c. It is remarkable for its plump, but flat-

fish, orbicular body; and its extremely long
and slender legs, which are generally so car-

ried, that the body appears suspended or ele-

vated to a considerable height above the sur-

face on which the animal rests: the eyes are
situated on the top of the head, and resemble
two very minute glassy globules; the colour
of the whole animal is a pale greyish-brown.
This species preys on the smaller kind of in-

sects in general.

Among the minute species of phalangium,
the most remarkable is the phalangium can-
croides of Linnaeus, a very small insect, of a

reddish-brown colour, and of slow motion,
occasionally found among papers, dried
plants, &c, &c. Its shape is obtusely oval,

with a sharpened front, furnished with a pair

of very long and large jointed claspers, which
give the insect a very remarkable appear-
ance

; the body is very much depressed.

This little insect has been occasionally refer-

red to very different genera. It is a species

which seems to vary considerably in size

;

those which are found in our own country
rarely exceeding the length of the tenth of an
inch, while in some parts of Europe it appears
to arrive at twice that length. It is said by
Linnaeus, but probably on no just foundation,

to introduce itself occasionally under the skin,

and to excite a painful tumour; a circum-
stance which, considering the size of the ani-

mal, seems scarcely possible. It preys on
smaller and weaker insects. See Plate Nat.
Hist. tig. 329.

Phalangium. See Anthericum s

PHALANX, in G recian antiquity, a

square battalion, consisting of 8000 men, with

their
,
shields joined, and pikes crossing each

other, so that it was next to impossible to

break it.

PHA LAPIS, or Canary-grass, a genus
of the trigynia order, in the triandria class of

plants. The calyx is bivalved, carinated,

and equal in length, containing the corolla.

There are 12 species, of which the most re-

markable are the canariensh, or manured
canary-grass; and the arundinacea, or reed
canary-grass, dhese are both natives of Bri-

tain. The first grows by the load-sides, and
is frequently cultivated for the sake of the

seeds, which are found to be the best food
for the canary and other small birds. The
second grows on the banks of rivers. It is

used for thatching ricks or cottages, and en-

dures much longer than straw. Jn Scandi-
navia they mow it twice a year, and their

cattle eat it. There is a variety of this cul-

tivated in our gardens with beautifully striped
leaves. The stripes are generally green and
white; but sometimes they have a purplish

cast This is commonly called painted lady-
grass, ladies’ tressesS, or riband-grass.

PIIALEUCIAN VERSE, in antient poet-
ry, a kind of verse which consists of five feet,

the first of'which is a spondee, the second a
dactyl, and the three last trochees : such i<

the following one of Martial:

1 2 3 4 5
Summam

|
nec metu

|
as di

|
cm, nec

|
optes,

PHALLUS, the morel, a genus of the or-

der of fungi, belonging to the cryptogamia
class of plants. The fungus is reticulated
above arid smooth below. There are three
species; the most remarkable ar

1. The esculentus, or esculent morel, is
a

native of Britain, growii g in woods, graves,
meadows, pastures, &c. The substance,
when recent, is wax-like and friable

;
tire co-

lour a whitish yellow, turning brownish in

decay; the height of the whole fungus, about
four or five inches. The stalk is thick and
clumsy, somewhat tuberous at the base, and
hollow in the middle. The pileus is either
round or conical

; at a medium about the size
of an egg, often much larger; hollow within;
its base united to the stalk; and its surface
cellular, or latticed with irregular sinuses.

The magnified seeds are oval. It is much
esteemed at table both recent and dried,
being commonly used as an ingredient to
heighten the flavour of ragouts. We are
informed by Gleditsch, that morels are ob-
served to grow in the woods of Germany in

the greatest plenty in the places where
charcoal has been made. Hence the good
women who collect them ;o sell, receiving a
hint how to encourage their growth, have
been accustomed to make fires in certain
places of the w oods, with heath, broom, vac-
cinium, and other materials, in order to ob-
tain a more plentiful crop. This strange
method of cultivating morels being however
sometimes attended with dreadful conse-
quences, large woods having been set on fire

and destroyed by it, the magistrate thought
fit to interpose his authority, and the prac-
tice is now interdicted.

2. The impudicus, stinking morel, or stink-
horns,- is also a native of Britain, and found in

woods and on banks. It arises from the earth
under a veil or velva, shaped exactly like a
lien’s egg, and of the same colour, having a
long fibrous radicle at its base. This egg-
like volva is composed of two coats or mem-
branes, .the space between which is full of a
thick, viscid, transparent matter, which,
when dry, glues the coats together, and
shines like varnish. In the next stage of
growth, the volva suddenly bursts into se-

veral lacerated permanent segments, from
the centre of which arises an erect, white.

j



4

PHARMACY. 301

cellular, hollow stalk, about five or six inches

high and one thick, of a wax-like friable sub-

stance, and most fetid cadaverous smell, co-

nical at each end, the base inserted in a

white, concave, membranaceous, turbinated

Copland the summit capped with a hollow,

conical pileus, an inch long, having a reticu-

lated cellular surface, its base detached from

the stalk, and its summit umbilicated, the

umbilicus sometimes perforated and some-

times closed. As soon as the volva bursts,

the' plant begins to diffuse its' intolerable

odours, which are so powerful and widely

expanded, that the fungus may be readily

discovered by the scent only, before it ap-

pears to the sight.

PHARMACY, is defined the art of pre-

paring, compounding, and preserving lnedi-

citials.

The preservation of medicines merely

consists in the application of rules for collect-

ing vegetable, animal, and mineral produc

order to facilitate the agency of chemical at-

traction, In trituration, the same effect is

produced bv rubbing in place of beating the

materials operated upon ; when this last is

carried to a certain extent, and assisted by
the addition of a fluid which does not act

chemically upon this material, the process is

denominated levigation.

The above processes are facilitated by se-

parating, from time to time, the coarser from
the finer parts of the materials: hence the

utility of sifting, or passing the powder over
sieves with apertures of various diameters:
hence likewise the pharmaceutical process of

washing, or, as it is termed, elulriation, by
which, although in a different mode, the

same end is obtained as by sifting, the powder
being agitated in a fluid which does not act

upon it as a solvent, the larger particles im-

mediately subside, from which the fluid sus-

|

pending the smaller is poured off, and suf-

fered to remain at test until these last are ail

Most of the metals are mechanically di-

vided by the operation called granulation ;

this consists of lirst tiling or beating the metal

tions, at certain seasons, or under particular
j

deposited,

circumstances, and of ensuring them against]
v, ~ t

the injuries they would suffer by exposure to
j

light, heat, air, moisture, &c. this, therefore,
. .

js° the least extensive, and peculiar depart-
|

into line leaves ; or by melting it, and during

ment of the pharmaceutic art. It is the pre-
j

its state of fusion, pouring it into water, which

faration and composition of medicinal's that condenses the separate globules : this process

constitute the principal objects of that science
:

is denominated granulation, on account of

of which we are here to treat.

To prepare medicines, is to produce an I

idrm of small giains.

artificial Arrangement of their constituent!
T he above then £

the metallic particles being separated in the

are the principal of those

change is effected in their nature, or their I

ed as
_

auxiliary or preliminary to such as

,v. , • .. .1 .i-i it...:., 'more limner latrlv nromnte r.hemir.al action.

either an essential I

mechanical operations which may be regard-

medicinal essence is preserved, while their
m«re immediately promote chemical action,

1 ... .... or tend to effect an essential change m bo-
dies : of these last the primary and most im-
portant is solution.

Solution, like pulverization, appears at

first sight to be a simple process
;

it is how-
ever, in fact, an example of chemical attrac-

tion exerted between the particles of a solid

and of a fluid substance ; and although the

solvent or active power is in vulgar concep-
tion attributed to the latter, “ the attraction

whence the solution proceeds is reciprocal,

and is not more exerted by the one than by
the other.” Solution, however, of bodies

form undergoes a new modification. The
first of these effects is invariably the result of

chemical action ;
the latter may be produced

by mechanical and chemical agency, either

singly or. combined.

In the composition of medicines, no che-

mical union is, in any case, effected ; for a

change of principle is involved in the term

chemical combination; whereas, by com-

pounding medicines, we mean merely the

mixing of them together for the purposes of

increasing or diminishing, or otherwise modi-

fying, their individual agency, of disguising , . , , ,

their taste and odour, or of giving them I

j

111 water differs from most cases of chemica

more convenient shape.
combination, m scarcely effecting an actual

Pharmacy, then, has the materia medica ^anSe in th
«r P™PCI

'

ties 0 such bodies,

for its objects, and for its instruments, the I

™ls Process therefore may be regarded as

means by which mechanical or chemical
some measure, an exception to the general

change is operated upon the ingredient, of
law of chemical action .Solution is aided by

which the materia medicals composed. The
;

mechanical division; it is accelerated by agi-

most orderly method, therefore, of consider-
[

tatlolb an(1 111 m°st "mtances proceeds w.tn a

ing this subject will be, first to describe the
!

raP^ ltY proportionate to the degree of tem-

mode in which the component principles of Peralu '.
e ^ wl

?
,ch the solvent and solvend

substances are developed, separated and ^

ar
f.

objected
;
because, by pulverization, am-

combined, to enumerate such principles, or :

a
!

aon
’
aiK1, ‘at ’

the power by which the

gjve the analysis of medicinal articles
;
and fomute particles of individual bodies are held

secondly, to detail the individual processes of
toge Jiei js weakened, and thus mutual at-

preparation, separation, and combination,! mcfimms expedited.
^ ^

with the general uses and average doses of .

Solutionis differently denominated, accord-

medicines thus combined, separated, or
nig o the nature either of the solvent or sol-

, vend, or tne manner in which the process is

PrePared * effected.

PART I.

Pharmaceutical operations, and general ana- ,°!y i°.

When we. have a combination of saline or

lysis of the dij'erent substances used in

medicine.

Pulverization is a process too simple and

common to require definition
;

it consists in

reducing substances to powder, by beating,

*r forcibly overcoming the aggregative, in

luble in one, and part in another fluid, the

one portion may be separated from the

other by the application of its appropriate

solvent: such mode of solution is denominat-
ed lixiviation, and the result obtained a ley.

When a fluid is applied to any vegetable or

animal matter, so. as to dissolve or attract

only part of its principles, the operation is

called extraction. If solution is effected

without artificial heat, we denominate the

process maceration
;

if a moderate heat is em-
ployed, digestion. When boiling fluid is

poured upon a substance, and the vessel co-

vered till the solution cools, the operation is

termed infusion; and decoction it the fluid is

actually bdiled upon the material's to be dis-

solved.

When we wish to obtain the solid matter

that has been dissolved, the solution is ex-

posed to heat, converted into vapour, and
(hat part not capable by this degree, or

mode of heat, of being volatilized or evapo-

rated, is thus obtained in a solid form : tins

process is denominated evaporation. Many
substances, especially of the saline class,

when thus treated, after the evaporating. pro-

cess has been carried to a certain extent,

concrete into hard masses, transparent, and
of a regular form: such concretions are

termed crystals, and the process which en-

genders them crystallization. Crystals are

abundantly formed in nature by slow and'

spontaneous, in place of a hasty and artificial

evaporation; indeed it has recently been ar-

gued, that every modification of material

substances deserves to be regarded as a cry-

stal. The figure which the body assumes as

the result of crystallization is invariable and
peculiar to itself. Hence the classification of

crystals, according to their form, as into

prismatic, rhomboidal, &c. External circum-

stances, however, often interfere with this

regularity.

The transparency of crystals, which is es-

sential to their existence, depends upon a

certain quantity of water diffused through
them, called therefore their water of crystal--

lization ; when this is expelled, by whatever
means, the density, pellucidity, and figure of
the crystal, are lost. When crystals are thus

destroyed, in consequence of exposure to air,

they are said to effloresce. When water is

absorbed by a crystal, so that it loses its

crystalline, and assumes a moist condition, it

is said to deliquesce.

Precipitation is another mean by which a*
solid is separated from a fluid body. If to a
solution is added a substance having a more '

powerful attraction to the fluid than the sol-

vent, the latter will be disunited, and thrown
down or precipitated in a solid form ; or the
added matter may enter into combination
with the solvent itself, and produce a com-
pound no longer soluble, which will conse-
quently be in the'same manner precipitated.

When from a given solution or mixture,
the volatile rather than the fixed or solid

matter is wished to be separated, the pro-
cesses of distillation or sublimation are had
recourse to : in the former, the materials are
subjected to a given degree of heat in vessels
formed so as to collect the vapour, and again
condense or reduce it to fluidity

; by the lat-

ter, the volatile matter is likewise separated,
and again condensed, but the reduction is

into the state not of fluidity but of solidity.

After solution, fusion is the next in import-
ance of pharmaceutical processes. This ope-
ration is usually performed in vessels called
crucibles, which are cups formed of black
lead, of earthenware, or of some metal, to
which heat is applied generally by a furnace.
Fusion is employed in order to effect chetnE
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cal combination among materials which arc

insoluble, at least in any fluid which does not

interfere with their chemical relations. Heat,
however, may be applied so as to promote
union among bodies, though it is not so

powerful as to produce fusion ; as for exam-
ple in calcination, by which, in consequence
of exposing a metal to a high temperature,
it attracts oxygen from the circumambient
air. Deflagration is a process in some mea-
suresindlar : this consists in mixing substances

with which much oxygen is combined, by a

feeble attractive power, with inflammable

matter, and subjecting the mixture to heat

;

such substance attracts the oxygen from the

matter with which it had previously been
united, and thus becomes oxydated or defla-

grated.

The above, then, are the chief processes

of pharmacy-; or those by which the prin-

.-ciples of such substances as enter into the

materia medica, .are developed, combined,
and separated. We now proceed to our

i proposed

Analysis of medicinal articles.

On this subject we shall be as brief as pos-

sible. A more ample analysis of the respect-

ive substances treated of, will be found un-

der their names as they occur in alphabetical

.order.

In analysing the different productions of

nature, we obtain a few substances which are

incapable in our present state of knowledge
of further decomposition. These substances

are denominated simple. As, however, we
have no means of ascertaining whether, at

any r period of decomposition, we have arrived

.at tiie ultimate particles of bodies, absolute

simplicity can never be predicated of any sub-

stance; and by the term simple, we merely
mean to express the homogeneousness of any
substance, as it relates to our present state

.of chemical knowledge. See Chemistry.
In the first order of simple substances, and

those indeed which appear to prefer the high-

est claim to the character of simplicity, are

the gases, oxygen, azote, and hydrogen;
which are solid’ materials brought into a gas-

eous condition by caloric.

Of these, oxygen is the most important.

Like otiier gases, it is elastic and invisible;

if is a little heavier than common air. its

distinguishing properties or characteristics,

.are its power of supporting combustion and
animal life. The compounds resulting from

the union of oxygen with other materials

form the most active medicinal agents.

Thus, for example, quicksilver, when in its

metallic state, is scarcely possessed of any act-

ive properties in reference to the animal

economy; on the contrary, when combined
with oxygen, it constitutes one of the most

powerful agents that are employed in medi-

cine.

Oxygen constitutes nearly one-fourth of at-

mospheric air; united in a certain proportion

with hydrogen, it forms water; and with cer-

tain inflammable substances, acids. Indeed

the element derives its name from being

the acidifying principle. Oxygen, however,

unites with many substances without render-

ing them acid ; such are the compounds
-which this element forms with the metals, as

well as with large numbers of both vegetable

and animal productions -

Azote, like oxygen, when <pure and un-

PHARMACY.

combined, always exists in a gaseou > form
;

this constitutes the remaining three-fourths

of the atmosphere. It is lighter than atmo-

spheric air; it is unable to support respira-

tion or combustion ; and in the strictest sense

it is net inflammable. Combined with oxy-

gen, in a certain proportion, it forms, as just

stated, atmospheric air
; in that proportion in

which the two elements are saturated, it con-

stitutes the nitric acid; with a smaller pro-

portion, the nitrous acid : and -we may here

observe, that the terminating syllables ic and

mis, are used in all cases to denote the dif-

ferent degrees in which oxygen enters into

the composition of acids. Thus sulphur,

with a larger quantity of oxygen, so as to

constitute it a more perfect acid, is called

tsuiphur/c; with a smaller proportion of this

principle, it is named sulphureous acid.

Azote, with a certain quantity of oxygen,

insufficient to create acidity, torras nitrous

and nitrous-oxyd gases, the last of which has

been but very recently discovered, and has

been celebrated by its extraordinary powers

on the animal frame.

Combined with hydrogen, in a given pro-

portion, azote forms ammonia or volatile al-

kali.

Lastly, azote is an abundant principle in

animal matter, and indeed chiefly occasions

the variation in composition between this and
vegetable substance.

Hydrogen, the last of the simple gases, is

extremely light and inflammable; its most

important compound is water, formed, as just

stated, by its union in a certain proportion

with oxygen. Water, it is almost unneces-

sary to observe, is one of the most important

agents in pharmacy.
Tlie next order of those substances which

are considered as siipple, are the three in-

flammable principles, carbon, sulphur, and
phosphorus.

Carbon is the basis of common charcoal.

In this substance, however, it is combined
with some oxygen; and it lias lately been
demonstrated, that the diamond is the pure

inflammable base of carbon. Combined with

a larger quantity of oxygen, carbon con-

stitutes the gaseous oxide of carbon
;
when

actually saturated with oxygen, it forms the

carbonic acid gas, or what was formerly

called fixed air. Carbon, united with hy-

drogen and oxygen, forms several peculiar

compounds, such as alcohol, ether, &c.

Sulphur, we have already said, in combi-

nation with oxygen, constitutes the sulphuric

and sulphureous acids ; the latter is exten-

sively employed in chemistry and pharmacy.

Sulphur and hydrogen form a gaseous

compound called sulphurated hydrogen,

which is distinguished by a peculiar fuetor.

Lastly, sulphur is a component principle of

several animal, and of some few vegetable,

substances.

Phosphorus- has not been detected pure

and uncombined. In the fossil kingdom,

however, it is found combined both with se-

veral of the earths and metals; and it also

enters into the composition of many animal

and vegetable productions.

There are three acids, the muriatic, fluoric,

and boracic, which, on account of their not

having hitherto been decomposed, are re-

garded as simple, but which analogy leads us

to suppose are constituted in the same man-

ner with other adds, viz, by thermion of their

peculiar principle with oxygen; it is only the

first of these that can be regarded as a phar-

maceutic agent. It exists in abundance in

sea-salt. When in a gaseous condition, it is

remarkably pungect. It is capable of com-
bining with a considerable portion of oxygen,
so as to form the oxy muriatic acicl, which
acts with energy on inflammable-substances.

Metals form the third order of simple sub-

stances. The distinguishing properties of

these are opacity, brilliancy, ductility, fusi-

bility, malleability, and superior specilic gra-

vity to that of any other substances. They
are rendered 'active on the system by com-
bination with oxygen or with acids

;
the most

active of them, as w e have already observed,

being almost inert in a metallic state. Dif-

ferent metals are capable of combining w ith

different quantities of oxygen
;
four of them,

arsenic, molybdena, tungsten, and tin, may
be so far oxygenated, as to pass into the form
of acids.

The last order ojf simple substances is the

earths. The characters of these are insipi-

dity, infusibility, not being inflammable,
and scarcely soluble, saving a specific gra-

vity of less than five to one, and being ca-

pable of combination with acids to form neu^
tral salts.

The principal earths are the silex, argil,

magnesia, lime, barytes, and strontites. Of
these the magnesia and lime are in the most
common use as medicines; the argillaceous

compounds are not unfrequently employed
and lately the barytic salts have been intro-

duced into practice.

Alkalies bear some resemblance to the

earths. They have. -a penetrating taste ; they
change the vegetable colours to a green ;

they powerfully attract water, unite with oils,

and with the acids form neutral salts. They
are three; potass, soda, and ammonia-, the
last has been proved to be compounded of
azote and hydrogen, and it is probable that

the others may ere long be demonstrated to

be compound substances.

AH the alkalies are employed in medicine;
and they are likewise important agents in

pharmacy. The names ot the neutral salts

which are formed by the union of acids with
alkalies, earths, and' metallic oxides, are

chosen partly from the base and partly from
the acid. All (for example) of the salts com-
posed of the sulphuric acid, are denominated
sulphals; as the sulphat of potass, of lime,

Ac. When the acid forming the union is

less pure, or when it is the sulphureous, the
resulting compounds are denominated sul-

phites; and this principle of nomenclature
extends through- the whole of saline compo-
sitions.

We now proceed to state the proximate
and ultimate principles of the vegetable and
animal productions of nature; or of those

substances which result from organization, in

contradistinction to those of inert matter. By
the proximate principles of organic matter,

we mean those by the combination and sepa-

ration of which a compound body may be
formed or divided. The ultimate principles

are the elements of which an integral body
may consist, whether more or less complex
in its composition.

. The proximate principles of vegetables,

which substances are the most common ob-

jects of pharmacy, may be separated or amt



lysed by mere exposure to heat: sometimes
the atmospheric air is admitted in conjunc-
tion with heat; fermentation is often employ-
ed to separate the constituent principles of
materials ; lastly, nitric acid is much used
in analysis, by which oxygen is communi-
cated to the substance operated upon; and
by t he resulting compound, the nature of the
ucidi liable base is indicated.

Gum is one of the most abundant among
the proximate principles of vegetables. It is

glutinous, insipid, without odour, and soluble

in water, constituting a viscid solution, deno-
minated mucilage. It is insoluble in alcohol,
ether, or oil. It does not absorb oxvgen
from the atmosphere; it is neither volatile

nor fusible. At a temperature beyond the
boiling point, but beneath that of ignition,

gum is decomposed, and affords an impure
acetous acid, ammonia, carbonic acid, and
carbonated hydrogen gases ; the residuum is

charcoal with a certain quantity of lime.

The ultimate principles of gum are oxygen,
hydrogen, carbon, azote, and lime. The me-
dicinal qualities of gum are trivial. In phar-
macy it is employed principallyias a medium
of mixture between oils and water.

Resin. This is another proximate prin-

ciple existing in abundance in vegetable pro-
ducts. It is generally, but not always, united
with gum. Resin is not soluble in water,
but, unlike gum, is soluble in alcohol, ether,

and oils. Resin does not absorb oxygen;
when heated to ignition it burns ; and" is fu-

sible by a heat nearly that of boiling water.
W hen volatilized, however, it is invariably

decomposed: its products are water, acetous
acid, a burnt oil, and a charcoal residuum.
Its ultimate principles are carbon, hydrogen,
and oxygen.

Resins are much more active on the living

system than gums. The virtues of many
medicinal substances depend exclusively on
their resinous part.

The extractive matter is another vegetable
principle, which until lately was confounded
with the gum and resin. This is equally so-

luble in water and in alcohol. It likewise,

at a certain temperature, absorbs oxygen.
It affords, upon being exposed to heat, em-
pyreumatic acid and oil, and some ammonia.
Jts elements are carbon, hydrogen, oxygen,
and azote.

This vegetable principle it is difficult to
obtain pure and unmixed.

Oil. This is of two kinds, expressed or
unctuous, and volatile or essential. These
have some qualities in common, and others
characteristic of each. Expressed oils are
viscid, almost without taste or odour: they
congeal by cold, and are insoluble either in

water or alcohol. With alkalies they form
soap. At a temperature of 212°, they are
decomposed, and afford water and carbonic
acid. Their ultimate principles are carbon,
with a small proportion of hydrogen.
These oils are generally found in the seeds

and fruits of vegetables, from which they are
separated by mechanical pressure, or by
boiling. Some of them have medicinal vir-

tues, but they are commonly employed
merely as lubricants.

Volatile or essential oils are quickly dissi-

pated by the heat of boiling water, without
suffering decomposition. They are more
soluble in alcohol than in water.

* They slow-
Vol. 11.
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Iy absorb oxygen, and are at length changed
into resinous matter. They contain more
hydrogen than the fixed oils.'

Essential oil exists in abundance in the
aromatic plants, and appears to constitute
their aroma, although some chemists have
supposed this last to be a peculiar and exclu-
sive principle. It is usually extracted from
the vegetable by distillation. As medicines,
these oils are highly stimulant. The natural
combination of essential oil and resin, which
exists in some plants, constitutes balsam,
which in some cases has also a peculiar acid
in its composition.

Camphor. This is a distinct vegetable
principle. It is insoluble in water, but is so-
luble in alcohol, oil, and ether. It evapo-
rates even at the ordinary temperature of the
atmosphere. When distilled, it is decom-
posed, and affords a pungent volatile oil,

amounting to nearly one-third of its weight’
while carbonic and hydrocarbon ic acid gases
escape, and a quantity of charcoal remains.
Camphor then appears to contain a greater
proportion of carbon and perhaps of oxygen
than the essential oils. The medicinal powers
ot camphor are very considerable.
Y ax is a solid, tenacious, and inflammable

principle, holding nearly the same relation to
expressed, that camphor does to essential,
oil.

Eecula is an important principle in vege-
tables. It is, when existing separately, mild
and insipid. It is not soluble in cold' water.
YV ith boiling water, it forms a jelly. Ills in-
soluble in alcohol. It is converted by cer-
tain processes into sugar. Eecu'a is com-
posed of oxygen, carbon, and hydrogen. It
is by far the most nutritious piincipie in ve-
getables.

Gluten. A thick fibrous substance found
in the farina of some plants.

_
It is insipid,

elastic, insoluble in water, and but sparingly
soluble in alcohol. Its prominent principle
appears to be azote.

Albumen, like gluten, is named from its

resemblance toa principle in animal matter.
This is soluble in cold water, and coagulated
by heat or alcohol. It affords much ammo-
nia on exposure tx> heat.

Saccharine matter is generally found united
with gum and extract. It is soluble in water,
and in alcohol. It is converted by fermen-
tation into alcohol

; and this last, ‘by a se-
cond “stage ot fermentation, becomes acetous
acid. Saccharine matter consists of oxygen,
carbon, and hydrogen.
The saline principle in vegetables is named

their essential salt. Essential salts are either
acids or neutrals.

r

l he native vegetable acids which have
been detected, are seven, viz. the malic,
which is contained in apples, and other fruits,

previous to their maturity. It is converted
into the oxalic acid by the agency of nitrous
acid.

I lie oxalic. This has the largest propor-
tion of oxygen, of any native vegetable acid.
It is soluble, and capable of crystallization.
Its distinguishing property is its very strong
attraction for lime.

The citric. This attracts the earths in
general more forcibly than the alkalies.

1 he tartarous, which is extremely soluble
in water, and crystallizable. It has been
imagined to contain a larger portion of hy-
drogen than’ any other of the acids,

3 D
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The acetous. This acid is more usually
the produce of fermentation. It is however
toimd native in the sap of the vine, &c. It

yields upon decomposition a small portion of
ammonia.

benzoic acid is found in several balsams
and gum-resins. This is soluble in boiling
water, and upon cooling separates in white
flakes.

I he gallic is the last of the native vegetable
acids. 1 his has generally bten supposed to
constitute the principle of ^stringency in ve-
getables. It exists abundantly in gall-nuts,
and other vegetable astringents. Its distin-
guishing property is its forcible attraction
to the oxides of irort, with which it forms a
precipitate of a very deep black. The gallic
acid contains a large quantity of carbon, with
some oxygen, and a very small quantity of
hydrogen.

i he tannin, or tanning principle, lias bees
til i lately confounded with the gallic acid.,
i his principle is characterized by its faculty
ot combining with animal jelly, and forming
a hard insoluble substance. Tannin is found
in considerable quantity in vegetable astrin-
gents, and is usually united with the gallic
acid.

besides the above vegetable acids, several
compounds exist in some vegetables, formed
by the junction of sulphuric, nitric, muriatic,
carbonic, and phosphoric acids, with the al-
kalies and earths.

r

! he ligneous part, or fibre, of the vege-
table, is enumerated among its proximate
principles. ] his is in a manner the basis for
the attachment of its other principles. It is
insipid and insoluble. With nitrous ‘acid it

affords the malic and oxalic acids. It ap-
pears to be principally formed of carbon,
combined with oxygen and hydrogen.
from the above enumeration of the proxi-

mate principles in vegetables, the utility ot
those pharmaceutical processes to which thev
aie subjected, may with facility be perceived.
These we need not again describe; but shall
conclude the present section by a general
notice of the principles of such animal sub-
stances as are medicinally employed. Thft
number of articles which are received into the
materia medica from the animal kingdom is

comparatively small. Animal have the same
geneial chemical characters with vegetable
products. The principal difference is con-
stituted by the superior disposition of the for-
mer to undergo the putrefactive process, and
by their affording a larger quantity of ammonia
or volatile alkali when- decomposed by heat:
these peculiarities appear to be principally
derived, as above noticed," by the presence
of azote in a much larger proportion in ani-
mal than in vegetable matter. This in de-
composition unites with the hydrogen which
animal substances likewise contain in abund-
ance, and thus constitutes the ammonia.
Animal substances contain likewise sulphur
and phosphorus

; and for the most part the
carbon which enters into their composition is
much inferior in quantity to what is found in
vegetables.

The vegetable gluten and albumen we
have already described as resembling the ani-
mal. Animal fat bears a considerable resem-
blance to vegetable oil. Gelatine is like mu-
cilage or fecula. Milk contains a principle
similai to the saccharine matter in the vege-



PHARMACY.39-1

tible. A substance having an affinity to

resin is found in several animal secretions;

and the animal acids do not greatly differ

from the vegetable compounds of the same
class.

We now proceed to our detail of the in-

dividual processes in pharmacy . In so doing

we shall pursue the plan adopted by Mr.
Murray

;
of giving, not a translation of each

separate process, both from the London and

Edinburgh Pharmacopoeias ; but wherever the

formula of the first differs in no essential

point from the last, .we shall confine our-

selves to a statement of this last, and give at

the head of the article the name by which it

is distinguished in either. We have thus

chosen the Edinburgh Pharmacopoeia as in a

manner the basis of the present article, and

this merely on account of its more recent re-

vision than that of the London, and the titles

•of medicines being made for the most part

more conformable to the present improved
condition of pharmaceutical chemistry. With
the above-mentioned author, however, we
shall point out when it occurs, “ any import-

ant difference either in proportion, composi-

tion, or mode of conducting the process,” in

the directions of the two colleges, and at the

end of each division add those preparations

which are peculiar to the Pharmacopoeia Lon-
tlinensis.

While thus* we shall make the article as

brief as the subject will admit of, we shall at

the same time, it is presumed, ensure the ad-

vantages of a treatise more in detail.

PART II.

the preparations and compositions
OF MEDICINES.

Simplicium quorundam medicamentorum
prwparationes.

Preparation ofsome simple medicines.

Carbonas calcis pneparatus, prepared car-

bonat of lime, Ed. Creta pneparata, Lond.

Carbonat of lime (whether the softer variety
|

called chalk, or the harder, crab’s-slones
j

and crab’s-eyes), being reduced to powder

in an iron mortar, and levigated on a por-
j

phvry-stone, is to be put into a vessel of
;

considerable size, and water poured upon ‘

it ;
after the vessel has been frequently agi- i

tated, the water is to be poured offloaded
j

with a fine powder, which, when it has all
j

subsided, is to be dried, and the coarser I

particles which the water could not sus-
j

pend are to be again levigated and treated
j

in the same manner.

Taese calcareous carbonates, which are

all of the same nature, are used as antacids.

Lose one or two drachms.

Carbonas ferri pnrparutns, prepared car-

bonat of iron, Ed. Ferri rubigo, Lond.

Purified iron filings to be frequently moist-

ened with water, till they become rust,

which is to be rubbed to a fine powder.

An active chalybeate. Dose from 10 to

20 grains.

Carbonas zinci impurus praeparatus, pre-

pared impure carbonate of zinc, Ed. Lapis

calarainaris, Lond.
.

The preparation of impure carbonat of zinc

roasted by those who make brass, is to be

con 'ucted in the same manner as the car-

bonat of lime.

This powder is the basis of the common
’ cerate. It is sprinkled on the skin in the

cutaneous inflammations of children.

Ferri limatura purificata, purified filings of

iron, Ed.

j

A sieve being placed over the filings, a nvag-

j

net is to be applied in order to attract the

pure iron through its apertures upwards.

Ferri oxidum nigrum purificatum, purified

black oxide of iron, Ed.

i

Let the scales of the black oxide of iron,

found at the anvils of workmen, be treated

with a magnet in the same manner ; for the

magnet attracts only the more small and
pure scales, leaving those which are larger

and less pure.

Oxidum zinci hnpurum prxparatum, pre-

;

pared impure oxide of zinc, Ed. Tutia,
:

Lond.

;

To be prepared as the carbonat of lime.

Tutty is employed with the same intention

,

as calamine.

|

Sulphas aluminas exsiccates, dried sulphat

of argil, Ed. Alumen ustum, Lond.
Let sulphat of argil be melted in an earthen

or iron vessel, and heat applied until the

liquid ceases to boil.

1 his preparation is used as an escharotic.

>Sulphur sublimatum latum, washed sub-

limed sulphur, Ed. Flores sulphuris loti,

Lond.
Take of sublimed sulphur one pound ; water

four pounds; boil the sulphur a little with

the water, then pour the water off, and free

the sulphur of acid by the affusion of cold

water; lastly, dry the sulphur.

This perhaps is a superfluous process.

Sulphur prcecipitatum, Lond.
l ake of sulphurated kali (sulphuretum po-

tassa?) six ounces ; distilled water one
pound and a half; diluted vitriolic (sulphu-

ric) acid as much as necessary
;

boil the

sulphurated kali in the distilled water until

it is dissolved: iiltre the liquor through
paper, and add the diluted acid. Wash
the precipitated powder until it becomes
insipid.

This preparation of sulphur is from its

whiteness useful in forming ointment.

Sulphuretum antimonii praeparatum, pre-

pared sulphuret of antimony, Ed. Antimo-
niunj pneparatum, Lond.
To be prepared in the same manner as car-

bonate of lime.

Mel despumatum, clarified honey.
Liquify honey in a water-bath, and remove

the scum.

Herbarum etflorum exsiccntio, drying of

herbs and flowers.

Herbs and flowers are to be dried with the
gentle heat of a stove, or a common fire, in

such a quantity that the exsiccation may be
effected as speedily as possible; for in this

manner their virtues are best preserved. The
indication of this is their retaining their native

colour. The leaves of hemlock, and other
plants containing a subtle volatile oil, after

being dried, are to be rubbed to powder,
and preserved in glass-vessels well stopped.

Scilla maritima exsiccata, dried sea-quill,

Ed. Scilla exsiccata, Lond.
Let the root of the sea-squill be cut trans-

versely into thin slices, after its external

covering has been removed, and dried by
a gentle heat.

If when rendered friable, the squill retains

its bitterness and acrimony, the drying pro-

cess has been properly conducted. It is in

this state t hat the squill is chiefly used in me-
dicine. Dose from one to three grains.

Pulparum extract io, extraction of pulps,
Ed. Pulparum pneparatio, Lond.
Boil those fruits which afford pulp, if unripe

or if ripe and dry, with a little water; then
express the pulp through a hair-sieve, and
gently boil it in an earthen vessel, stirring

it frequently lest it burns, until it assumes
the consistence o' honey. The cassia fis-

tula pulp is to be boiled from the bruised
pod, and the water evaporated to a due
consistence. When fruits are ripe and
fresh, the pulp may be squeezed through a
sieve without previous boiling.

The following preparations are only found
in the London Pharmacopoeia:
Ammoniaci punlicatio, purification of gum

ammoniac.
Boil impure ammoniac in water until it softens,

and by a press strain it through a hempen
bag: let the resinous matter have time to
subside. Evaporate the water, mixing to-

wards the end of the evaporation the resin-

ous and gummy parts. Assafcetida and
other similar gum-resins may be purified
in the same way. Any gum also which
melts easily,' such as gaibanum, may be
purified by putting it into an ox-bladder
and keeping it in boiling water, till it be-
comes so soft that it may be pressed through
strong linen doth, and freed from its im-
purities.

Styracis purificatio, purification of storax.
Having dissolved storax in alcohol, strain the

liquor, and distil it with a gentle heat to a
proper consistence.

Cornu cervi ustio, burning of hartshorn.
Burn pieces of hartshorn until they become

white, then rub them to a very fine powder.

Millepede pneparatio, preparation of mil-
lepedes.

Suspend these, inclosed in a thin linen bag,
over proof spirit heated in a dose vessel,
that they may be killed by the vapour,
and rendered friable,

Spongice ustio, burning of sponge.
Bruise sponge cut into small pieces; and when

freed from strong matter, burn it in a dose
iron vessel until it becomes black and fri-

able; then rub it into a fine powder.

Conserves, conserves.

^
The conserves that are retained in the Pli.

Ed. are the conserva corticis exterioris re-

centis fructus citri aurantii, radula abrasa

;

conserve ot the outer rind ot tne orange,
rasped by a grater, Ed. Conserva aurantii
hispanionalis corticis exterioris, Lond. Con-
serva frucUis rosse can i me maturi, a semini-
bus eorumque pube sollicite purgati, con-
serve of the fruit of dog-hips carefully freed
from the seeds and included down, Ed. Con-
serva cynosbati, Lond.

Conserva rosie gallicxe nondum explicito-
rum, conserve of the unblown petals of the
red rose, Ed. Conserva rosac rubric, Lond.

In each of these the vegetable is to be beat
into a pulp, and during the beating three
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lu«es its weight of sugar to be gradually
added.

_

J

In addition to the above, the London col-
lege retain conscrva abs'nthii maritimi, con-
serve of sea-wormwood. Conferva lujulae,

conserve of wood-sorrel. Conscrva ari, con-
serve of arum. Conserva pruni syivestris,

conserve of sloes. Conserva scilla?, conserve
of squills.

Sued, juices.

Succus cochleariae officinalis composites,
compound juice of scurvy-grass, Ed. Succus
cochleariae composites. Lend,
lake of juice of scurvy-grass, juice of water-

cresses expressed from recently gathered
herbs, juice of the orange-fruit, of each
two pounds

; spirit of nutmeg half a pound:
mix and let them stand until the impuri-
ties have subsided, then pour off the liquor.

This preparation is scarcely in use.

Succi inspissati, inspissated juices or ex-
tracts.

Succus spissatus aconiti napelli, inspis-

sated juice of aconite or wolfsbane, Ed.
Cruise the fresh leaves, and press the juice

strongly through a hempen bag
;

which
reduce, by evaporation in open vessels

heated by boiling water saturated with

muriat of soda, to the consistence of thick

honey. After the mass has cooled, it is to

be kept in glazed earthen vessels, and
moistened with alcohol.

A remedy chiefly employed in obstinate

cases of chronic rheumatism. Dose from
five to six or more grains.

In the same manner are to be prepared the

four following

:

Succus spissatus atropie belladonna;, in-

spissated juice of deadly-nightshade.

This has been used in convulsive disorders

and in schirrus. Dose one grain, gradually

increased.

Succus spissatus conii maculati, inspissated

juice of hemlock, Ed. Succus spiss. cicu-
tie, Loud. *

Recommended by Stork of Vienna in

schirrus and cancer. Dose two grains, in-

creased largely.

Succus spissatus hyoscyami nigri, inspis-

sated juice of black henbane, Ed.
Dose one grain, increased.

Succus spissatus lactusie viro^ie, inspissated

juice of strong-scented lettuce, Ed.
Principally used in Germany for dropsy.

Dose four or five grains, largely increased.

Succus spissatu; sambuci nigra;, inspis-

sated juice or rob of elder, Ed. Succus spiss".

bacon sambuci, Lond.
Five pounds of elder-berry juice, and one
pound of sugar, are to be gently boiled to

the consistence of thick honey.

This is by no means an eligible prepara-

tion. It has been employed as a laxative, in

the dose of half an ounce or more.

Succus spissatus momordicse elaterii, in-

spissated juice of wild cucumber, Ed. Ela-

terium, Lond.
Cut the ripe fruit of the wild cucumber, and

pass the expressed juice through a very

fine hair sieve. Boil it a little, and set it

aside for some hours, that the thick parts

may subside. Pour off the thinner parts,

and' then separate the remainder by strain-

ing. The thicker part which remains is to

be covered with a linen cloth, and dried by
a gentle heat.

This preparation has been employed as

a powerful cathartic. Dose one or two grains.

The additional preparations in the Ph.
Lond. are, succus spissatus ribis nigri, inspis-

sated juice of black currant; and succus spis-

satus iiinonis, inspissated juice of lemon.

Oleufixa, fixed oils.

Oleum -amygdalae communis, Ed. 01.
amygdala1

, Lond.
Take any quantity of fresh almonds, bruise

them in a stone motrar, enclose the mass
in a hempen hag, and express the oii by a

press without heat.

In the same manner the oleum lini usitatis-

simi, oil of linseed, Ed.; ol. e semine lini,

Lond. is to be expressed.
To the above, the London college add, ol.

ricini, castor-oil
;
and ol. sinapeos, oil of

mustard.

The former of these, however, is usually
prepared by decoction, and is made in the
West Indies.

Emu Isiones
, emulsions.

Emulsio amygdalae communis, almond
emulsion, Ed. Lac amygdalae, Lond.
Take ot sweet almonds (blanched) an ounce;

water two pounds and a half
;
beat the al-

monds in a stone mortar, and gradually add
the water, then strain.

This emulsion is employed freely as a
demulcent.

Emulsio gummi mimosa; nilotica;, Arabic
em ulsion.
r

l his is prepared in the same manner, adding
while beating the almonds two ounces of
gum-arabic mucilage.
Employed with the same intention as

the above.

Emulsio camphorata, camphor emulsion.
Camphor one scruple, blanched sweet al-

monds two drachms, refined sugar one
drachm, water six ounces; to be mixed in

the same manner as the almond emulsion.
Dose two ounces.

Iifusa, infusions.

^Infusum cinchona officinalis, infusion of
Peruvian bark.

Take of Peruvian bark powdered one ounce;
water one pound. Macerate for fotn-and-
twenty hours, and then strain.

This contains only a small portion of
the active principle of the bark. Dose two
ounces.

Tnfusum digitalis purpurea, infusion of fox-

glove.

Take of the dried leaves of foxglove cue
drachm ; boiling water eight ounces ; spirit

oi cinnamon one ounce. Macerate for four

hours, and strain. Dose in dropsy half an
ounce twice a day, gradually increased.

Infusum gentians lutein compositum, com-
pound infusion of gentian, Ed. Infus. gen-
tians comp. Lond.
Take ot gentian root half an ounce; dried

orange-peel one drachm ; coriander-seeds
half a drachm ; diluted alcohol four ounces

;

water one pound. Pour on first the alco-

hol) and after three hours the water; then
macerate for twelve hours without heat,

and strain.

An useful medicine in dyspepsia. Dose
two ounces.

ff()i

Infusum mimosa catechu, infusion of ca-

techu.

l ake of extract of catechu two drachms and
a halt

; cinnamon half a drachm ;
boiling

water seven ounces; simple syriip one
ounce. Macerate the extract and cinna-

mon with the water in a close vessel tor

two hours
; then strain, and add the syrup.

Principally employed in diarrhoea. Dose
one ounce.

Infusum rhei palmati, infusion of rhubarb.

Take of rhubarb root half an ounce; boiling

water eight ounces; spirit of cinnamon
one ounce. Macerate the root with the

water in a closed vessel for twelve hours

;

then, the spirit being added, strain the li-

quor.

Employed as a mild cathartic. Dose
two ounces.

Infusum rosie gailicie, infusion of red rose,

Ed. Infus. rosa1, Lond.
Take of the dried petals of the rose two

ounces ; boiling water five pounds ; sul-

phuric acid one drachm; refined sugar two
ounces. ' Macerate the rose with the

water in an earthen vessel (which is not
glazed with lead) for twelve hours ;

then,

having poured on the acid, strain the liquor

and add the sugar.

Principally used as a mild astringent

gargle.

Infusum tamarinds indies cum cassia

senna, infusion of tamarind and senna.

Take of the prepared fruit of the tamarind
one ounce; senna-leaves one drachm; co-

riander-seeds half a drachm ; unrefined
sugar half an ounce

;
boiling water eight

ounces. Macerate in a closed earthen
vessel not glazed with lead, which is to be
shaken frequently, and after four hours
standing, the liquor is to be strained.

This is a mild and pleasant purgative.
The whole of the above quantity may be
taken at a time.

N. B. The Infusum semi® simplex of the
Ph. Lond. is prepared from senna one ounce
and a half; ginger one drachm; boiling water
one pint; macerated for an hour and strained.

The infusum sennie tartarisatum, is pre-
pared from senna one ounce ; coriander-seeds
bruised half an ounce; acidulous tar trite of
potass (crystals of tartar) two drachms

; dis-

tilled water one pint : the crystals of tartar

to be dissolved in the water by boiling, and
the liquor while hot poured on the senna and
coriander, the maceration being continued for

an hour in a covered vessel, and when cold
strained. Dose of each from two to eight
ounces.

Potio carbonatis calcis, chalk potion, Ed.
Mistura eret.cea, Lond.

Take of prepared carbonate of lime an ounce *

refined sugar half an ounce ; mucilage of
gum arabic two ounces. Pub them toge-
ther, and gradually add two poi nds and a
half of water, and spirit of cinnamon two
ounces.

An antacid. Dose one or two ounces.

The four following mixtures are found
only in the Ph. Lond.

Mistura camphorata, camphorated mix-
ture.

Take of camphor one drachm
; a small quan-

tity of rectified spirit of wine; refined su-
3 D 2
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gar half an ounce; boiling distilled water
one point. Rub the camphor first with
the spirit, then with the sugar; add gra-
dually the water, and strain the mixture.
Dose an ounce.

^

Mistura mosehata, musk mixture.
T ake of musk two scruples

;
powdered gum

arabic, refined sugar, of each a drachm

;

rose-water six ounces. Rub the musk with
the sugar, then with the gum, and gradually
add the rose-water. Dose an ounce.

Lac ammoniaci, milk of gum ammoniac,
lake of gum ammoniac two drachms; dis-

tilled water half a pint. Triturate the gum
with the water poured on gradually.
Dqse from half an ounce to an ounce.

Lac assafoetida?, milk of assafcetida.

Prepared in the same manner. Dose half an
ounce or more.

Mucilago amyli, starch mucilage, Ed.
Mucilago amyli, Lond.
lake ot starch half an ounce; water one
pound. Rub the starch, and add gradu-
ally the water; then boil them for a short
time.

Principally employed as a vehicle for
opium, &c. in enema.

Mucilago astragali tragacanthas, mucilage
of gum tragacanth, Ed. Mucilago tragacan-
tha?, Lond.
1 ake ot tragacanth gum powdered an ounce

;

boiling water eight, ounces. Macerate for
twenty-four hours, and rub carefully the
gum so that it may be dissolved

;
then

strain it through linen.

Used chiefly in making troches.

Mucilago mimosa: niloliea', mucilage of
gum arabic, Ed. Mucilago gummi arabici,

Lond.
Take of powdered gum arabic one part

;

boiling water one part. Digest with fre-

quent shaking until the gum is dissolved

;

then strain through linen.

Employed principally as a demulcent,
and as a vehicle for suspending, oils, &c.

Mucilago seminum cydonii mali, Lond.
mucilage of quince-seed.
Take of quince-seed one drachm

; distilled

water eight ounces. Boil with a gentle
heat for ten minutes, and strain through
linen.

This is seldom employed in medicine.

Aqua calcis, lime-water, Ed. Aq. calcis,

Lond.
Take of lime recently prepared half a pound.

Place it in an earthen vessel, and sprinkle
it with four ounces of water, keeping the
vessel covered while the lime becomes hot
and pulverizes; then pour on twelve
pounds of water, and by agitation mix it

with the lime. This agitation is to be re-

peated after the lime has subsided, which
is to be done about ten times, keeping the
vessel closed to prevent the accession of
air. Now let the water be strained through
paper, interposing glass rods between the
nitre arid the funnel, that it may pass
through as quickly as possible. It is to be
kept in bottles well stopped.

Lime-water is used as a tonic and astrin-

gent. Dose from one to two pounds daily.

Decoeta, decoctions.

Decoctuna, althaxe officinalis, decoction of
althaea, Ed.

Take of altlura-root dried four ounces; rai- I

sins freed from their seeds two ounces;
!

water seven pounds. Boil down to five
j

pounds; strain; put aside the strained li- !

quor until the impurities have subsided,

and pour oil the clear liquor.

As a demulcent to be drunk ad libitum.

Decoctum anthemidis nobilis, decoction of

camomile.
lake of dried camomile llowers an ounce;
caraway-seeds half an ounce; water five

pounds. Boil for a quarter of an hour,

and strain.

The decoctum pro enemate, and decoc-
tum profomento, of the London Ph.are simi-

lar to the above,

Decoctum cinchonas officinalis, decoction
of Peruvian bark, Ed. Decoctum cinchonas,

Lond.
Take of Peruvian bark in powder one ounce;

water a pound and a half. Boil for ten

minutes in a closed vessel, and while still

hot strain. Dose two ounces.

Decoctum daphnes mezerei, decoction of
mezereon, Ed.
Take of the mezereon-bark two drachms

; of
bruised liquorice-root half an ounce

; wa-
ter three pounds. Boil with a gentle heat
down to two pounds, and strain.

This decoction has chiefly been given in

cases of syphilis, either with or without mer-
cury. Dose six or eight ounces.

Decoctum geoffnra; inermis, decoction of
cabbage-tree bark, Ed.
Take of the cabbage-tree bark in powder an

ounce
; water two pounds. Boil gently

to one pound, and strain.

This is sometimes given as an anthel-
mintic. Dose two ounces.

Decoctum guaiaci officinalis compositum,
compound decoction of guaiac.
Take of the shavings of guaiac-wood three

ounces
;

raisins two ounces
; sassafras-root,

liquorice-root, of each an ounce
; water

ten pounds. Boil the water with the guaiac
and raisins with a gentle heat to five pounds,
and towards the end of the decoction acid
the roots

; then strain without expression.
It is chiefly given in chronic rheuma-

tism. Dose two or three pints daily.

Decoctum ordei distichi, decoction of
barley, Ed. Decoct, hordei, Lond.

Take of pearl-barley two ounces
;
water five

pounds. First wash off with cold water
the flour adhering to the barley; then boil

the barley for a short time with about half
a pound of water, to extract the colouring
matter. Put the bai ley thus purified into
five pounds of boiling water. Boil this to
one half, and strain.

A common diluent in fever. In the Ph.
Lond. a compound decoction is ordered with
figs, raisins, and liquorice.

Decoctum polygala; senega:, decoction of
seneka.

Take of seneka-root one ounce
;
water two

pounds. Boil to sixteen ounces, and strain.

Dose two or three ounces.

Decoctum smilacis sarsaparilla:, decoction
of sarsaparilla, Ed. Decoct, sarsaparilla;, Lon.
Take of cut sarsaparilla six ounces ; water

eight pounds. Digest for two hours in a
heat of about 195°; then takeout the root
and bruise it, return it to the liquor, and

boil it with a gentle fire to two pounds.
Then express and strain.

Sarsaparilla in this form is employed in
combination with mercury in syphilis.

The decoctions of the London, which are
not in the Ed. Ph. are the following;

Decoctum cornu cervi, decoction of harts-

j

horn.

|

Take of burnt and prepared hartshorn two
ounces; gum arabic six drachms j distilled
water three pounds. Boil, stirring con-
stantly, down to two pounds, and strain,

1 his is a useless preparation.

Decoctum hellebori albi, decoction of white
hellebore.

Take of white hellebore root in powder one
ounce; distilled water two pints; rectified
spirit of wine two ounces. Boil the water"
with the root to one pint, and when the li-

quor is cold, strain it and add the spirit.

This is principally employed as a wash
in psora.

Decoctum sarsaparilla compositum, com-
pound decoction of sarsaparilla,

lake ot sarsaparilla root slit and bruised six
ounces

; bark of sassafras root, shavings of
guaiac wood, liquorice root bruised, of each
one ounce

;
mezereon three drachms

; dis-
tilled water ten pints. Macerate for six
hours with a gentle heat

;
boil to five pints;,

towards the end of the boiling add the me-
zereon, and then strain.

An improvement upon the Lisbon diet-
drink. Dose four or six ounces, three or
four times a day.

Decoctum ulmi, decoction of elm.
r

l ake of the elm bark, fresh bruised, four
ounces ; distilled water lour pints. Boil to
two pints, and strain.

This has been used in cutaneous affections.

Syrupi, syrups.
Syrupus simplex, common syrup.

1 ake ot refined sugar, powdered, fifteen parts

;

water eight parts. Dissolve the sugar with
a gentle heat, and boil it a short time, so
as to form syrup.

Syrupus acidi acetosi, acidulous syrup.
I ake ot acetous acid two pounds and a half

;

refined sugar three pounds and a Half,
Boil so as to form syrup.

Syrupus althaxe officinalis, syrup of althaea,
Ed. Syr. althaea;, Lond.
lake of fresh althaa root cut, one pound;
water ten pounds

; relined sugar four
pounds. Boil the water with the root to
one-half, and strain it by strong pressure.
Put aside the strained liquor, that the im-
purities may subside

; and to the purified
liquor add the sugar : then boil, so as to
form a syrup.

i his is a superfluous preparation.
Syrupus amomi zinziberis, syrup of gin-

ger, l. j. Syrupus ziniziberis, Lond.
Take of ginger root beaten three ounces;

boiling water four pounds
; refined sugar

seven pounds and a half. Macerate the
root in the water in a closed vessel for
twenty-four hours : then to the strained
liquor add the pounded sugar, so as to
make a syrup.

This is a pleasant and useful syrup.
Syrupus citri aurantii, syrup of orange-

peel, Ed. Syr. corticis aurantii, Lond.
Take of the fresh outer rind of the orange

six ounces
;
boiling water three pounds

;



refined sugar four pounds. Macerate the

rind in the water for twelve hours ; then

to the strained liquor add the pounded
sugar

;
and thus form a syrup, by ap-

plying a gentle heat.

This syrup, like the former, is grateful

and aromatic.

Syrupus citri medics', syrup of lemon, Ed.
Syr. limonis, Lond.
Take of the juice of lemons strained, after

the impurities have subsided, three parts
;

refined sugar five parts. Dissolve the su-

gar so as to form a syrup.

This syrup is used to sweeten and acidu-

late mixtures.

Syrupus colchii autumnalis, syrup of col-

chium.
Take of the fresh root of colchium, sliced

into small pieces, one ounce ; acetous acid

sixteen ounces
;
purified sugar twenty-six

ounces. Macerate the root in the acid tor

two days, occasionally agitating the vessel :

then strain it with a gentle pressure ; to

the strained liquor add the sugar, and boil

it so as to form a syrup.

This has been given in dropsy, in the

dose of from half an ounce to one ounce.

Syrupus dianthi caryophilli, syrup of clove

July-flower, Ed. Syrup caryophilli rubri,

Lond.
Take of the fresh petals of this flower, freed

from the peels, one pound ; boiling water

four pounds ;
refined sugar seven pounds.

Macerate the petals in the water for twelve

hours ;
then, when the liquor is strained,

add the pounded sugar, which is to be dis-

solved with a gentle heat, so as to form a

syrup.

This syrup is of a deep red colour, and

pleasant flavour.

Syrupus papaveris somniferi, syrup ofwhite

poppy. Syrup papaveris aibi, Lond.

'lake' of the dried capsules of the white pop-

py, freed from the seeds, two pounds ; boil-

ing water thirty pounds
;

relined sugar

four pounds. Macerate the sliced cap-

sules in the water for twelve hours
;
then

boil until only a third part of the liquor re-

mains ; then strain by strong pressure.

Boil the strained liquor to one-half, and
again strain : the sugar being then added

boil a little, so as to form a syrup.

This syrup is given principally as an ano-

dyne to children. Dose to a child a year old

one drachm.

Syrupus rhamni cathartici, syrup of buck-

thorn, Ed. Syr. spins cervins, Lond.

Take of the clarified juice of ripe buckthorn-

berries two parts
;
refined sugar one part.

«* Boil so as to make syrup.

This is given as a cathartic. Dose an

ounce to an ounce aud a half.

Syrupus rosa; gallica?, syrup of red rose.

Take the dried petals of the red rose seven

ounces ;
boiling water five pounds

;
puri-

fied sugar six pounds. Macerate the petals

in water for twelve hours
;
then bod them

a little,, and strain ; to the strained liquor

add the sugar, and again boil it, so as to

make syrup.

Thjs'syrup is not in much use ;
it is very

slightly astringent.

Syrupus rosae centifoliae, syrup of damask,

or pale, rose, Ed. Syr. rosae, Lond.

Take fresh petals of the pale rose one pound

;
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boiling water four pounds; refined sugar

three pounds. Macerate the petals in the

water for twelve hours : having strained

the liquor, add the sugar, and boil so as to

form syrup.

A mild purgative given to infants, in the

quantity of two or three tea-spoonfuls.

Syrupus scilke mantim®, syrup of squill.

Take of the vinegar of squill two pounds
;

pounded refined sugar three pounds and a

half. Let the sugar be dissolved in the vi-

negar by a gentle heat.

An active expectorant. Dose one or

two drachms.

Syrupus toluiferse balsami, syrup of tolu

balsam, Ed. Syr. tolutani, Loud.
Take of common syrup two pounds

;
tincture

of tolu one ounce. To the syrup recently

prepared and taken from the fire,add by'de-

grees the tincture, and gently agitate them
together.

This syrup is only to be valued from its

flavour.

Syrupus viola' odorataq syrup of violet, Ed.
Syr. viola, Lond.
Take of the fresh flowers of the sweet-scent-

ed violet tone pound ;
boiling water four

pounds
;
purified sugar seven pounds and

a half. Macerate the flowers in the water

for twenty-four hours, in a covered glass

or earthen vessel ; then strain without ex-

pression, and add pounded sugar, so as to

form syrup.

A mild laxative. Dose to infants one or

two tea-spoonfuls. The London Pharmaco-
poeia has the syrupus succi fructus rnori, sy-

rup of mulberry-juice. Syrupus succi fruc-

tus rubi idaei, syrup of raspberry-juice. Sy-

rupus succi fructus ribis nigri, syrup of black

currant juice. Syrupus croci, syrup of saf-

fron. Syrupus papaveris, syrup of red poppy.

The two last are principally employed on ac-

count of their colour. The mel acetatum,

oxymel colchici, mel rosa?, mel scilke, oxymel
scillae, vary but little from their correspond-

ing syrups.

Vinci, wines.

Vinum aloes socotorinae, wine of socotorine

aloes, Ed. Yin. aloes, Lond.
Take of socotorine aloes powdered an ounce ;

lesser cardamom seeds, ginger root, of

each contused, one drachm ; Spanish white

wine two pounds. Digest for seven days,

frequently agitating, and strain.

A stimulating cathartic. Dose from one

or two drachms to an ounce.

Vinum gentian® coinpositum, compound
gentian wine.

fl ake of gentian root half an ounfce ;
Peru-

vian bark one ounce
;
orange-peel dried

two drachms
;
canella bark one drachm

;

diluted alcohol four ounces
;
Spanish white

wine two pounds and a half, fl'he root and

barks being bruised, pour first on them the

diluted alcohol, and after four-and-twenty

hours add the wine. Macerate for seven

days, and strain.

Dose, as a stomachic, half an ounce, or

six drachms.

Vinum ipecacuanha, ipecacuan. wine, Ed.

Vin. ipecac. Lond.
Take of ipecacuan root bruised one ounce ;

Spanish white wine fifteen ounces. Mace-
rate, and atter seven days strain through

paper. Dose as an emetic one our.ce.
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Vinum nicotian® tabaci, tobacco wine.

Take Of tobacco leaves one ounce ;
Spanish

white wine one pound. Macerate, anfl

after seven days strain through paper.

Dose, as a diuretic, thirty drops in-

creased.

Vinum rhei pahnati, rhubarb wine,

fl'ake of the rhubarb root cut two ounces

;

canella bark one drachm ;
diluted alcohol

two ounces ; Spanish white wine fifteen

ounces. Macerate for seven days, and
strain through paper.

Dose from halt an ounce to one ounce.

Aceta, vinegars.

Acetum aromaticum, aromatic vinegar.

Take of the rosemary tops dried, the dried

leaves of sage, of each four ounces ;
la-

vender flowers dried two ounces ;
cloves

two drachms ; distilled acetous acid eight

pounds. Macerate for seven days, and
strain the expressed liquor through paper.

Principally employed as a perfume.

Acidum acetosum camphoratum, campho-
rated acetous acid.

fl'ake of the stronger acetous acid six ounces ;

camphor. half an ounce; alcohol as much
as is sufficient. Bub the camphor into

powder with the alcohol, which put into the

acid, so as to dissolve it.

A grateful stimulant, snuffed up the

nostrils.

Acetum scilla? maritime vinegar of squill,

Ed. Acet. scillae, Lond.
fl'ake of dried squill two ounces ; distilled

acetous acid two pounds and a half; alco-

hol three ounces. Macerate the squill

with the vinegar for three days, then ex-

press it
;
add the alcohol

;
and when the

impurities have subsided pour off the li-

quor»

Dose from one to two drachms.

Tincturce, tinctures.

Tinctura aloes socotorina?, tincture of aloes,

Ed. Tinct. aloes, Lond.

Take of powdered socotorine aloes half an
ounce ;

extract of liquorice an ounce and
a half

;
alcohol four ounces

; water one
pound. Digest with a gentle heat for se-

ven days in a closed vessel, frequently

shaking it (which is to be observed in the
preparation of all tinctures).

Dose one ounce, as a cathartic.

Tinctura aloes akherea, etheriaL tincture

of aloes.

Take of myrrh, socotorine aloes, of each an
ounce and a half; English saftfon one
ounce ;

spirit of sulphuric aether one
pound. Ifligest the myrrh with the spirit

tor four days in a closed vessel
;
then add

the aloes and saffron. Again digest for

four days ;
and when the faces have sub-

sided pour off the tincture.

Dose one or two drachms.

Tinctura aloes cum myrrha, tincture of

aloes with myrrh, Ed. Tinct. aloes comp.
Lond-
Take of powdered myrrh two ounces

; alco-

hol one pound and a half
; water half a

pound. Mix the alcohol with the water,

then add the myrrh. Digest for four days,

and now add an ounce and a half of soco-

torine aloes, and one ounce of English saf-

fron ;
again digest for three days, and pour

off the pure tincture.
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Tinctura amomi repenlis, tincture of car-

damom, Ed. Tinct. cardamom, Lend,
lake ot cardamom seeds four ounces; di-

luted alcohol two pounds and a half. Di-
gest for seven days, and strain through
paper.

1 his is a grateful aromatic. In the Lon-
don Pli. a co«ipound tincture of cardamom
k o.dered, in which are introduced caraway,
x-innamon, and raisins.

T inclura aristolochix- serpentarix, tincture
of snake root, Ed. T-inct. serpent. Loud.
1 ake or snake root two ounces ; cochineal
one drachm

; diluted alcohol two pounds
and a half. Digest for seven days, and
Jiltre through paper.

Dose two drachms.

Tinctura assafeetidx, tincture of assafoeli-

da, Ed. Tinct. assafeetid. Lond.
Take of assafeetida four ounces: alcohol two

pounds and a half. Digest for seven days,
and strain through paper.
Dose one drachm.

Tinctura benzoes composita, compound
tincture of benzoin, Ed. Tinct. benz. c.

Lond.

Take of benzoin three ounces
; Peruvian

balsam two ounces ; hepatic aloes half an
ounce

; alcohol two pounds. Digest for
seven days, and strain.

This tincture is in vulgar use to recent
wounds.

Tinctura camphors, tincture of camphor,
Ed, Spiritus camphoratus, Lond.
lake of camphor one ounce

; alcohol one
pound. Mix so as the camphor mav be
•dissolved.

A stimulant embrocation.

Linimentuni camphor®, camphor lini-
ment, Lond.
Take of camphor two ounces

; water of am
monia six ounces : spirit of lavender six-
teen ounces. Mix the spirit, and water of
ammonia

; and distil from a glass retort
with a gentle heat, sixteen ounces.

This liniment is more powerful than the
preceding.

Tinctura cassias senna; composita, tincture
of senna;, Ed. Tinct. sennas, Lond.
Take of senna leaves two ounces

;
jalap root

one ounce
; coriander seeds half an ounce

;

diluted alcohol three pounds and a half!
Digest for seven days, and to the tincture
liltted through paper add four ounces
of refined sugar.

Dose an ounce.

Tinctura castorei, tincture of castor, Ed.
and Lond.
lake of Russian castor an ounce and a half;

alcohol one pound. Digest for seven
days, and strain through paper.

In the London Ph. diluted alcohol is

employed. Dose one drachm.

.

1 inctura castorei composita, compound
tincture of castor.

1

Take of Russian castor an ounce
; assafeetida

half an ounce
; ammoniated alcohol one

pound D gest for seven days, and Litre
through paper.

Dose one drachm.

gest foi seven days, and filtre through pa-

Tinctura cinchona: officinalis, tincture of
Peruvian bark, Ed. Tinct. cinchona;, Lond.
i ake of Pei u\ ran bark powdered lour ounces

;

diluted alcohol two pounds and a half. Di-

per.

Dose two drachms.

I i net u i <.i cinchona: composite, compound
tincture ot 1 eruvian bark, Lond
Take of Peruvian bark powdered two ounces

anci a half ; dried orange-peel one ounce
an:, a halt; \ irgmian snake root three
chachms; saffron one drachm; cochinealm powder two scruples

;
proof spirit twen-

t
-
v ounces. Digest for four days, and strain.

1 his is the Iluxham’s tincture. Dose
two or tnree drachms.

J inctura cinchona; ammoniata, ammoniat-
ed tincture of bark, Lond.
lake of powdered Peruvian bark four ounces •

compound spirit of ammonia two pounds.’
Digest in a close vessel for ten days, and
strain.

I Lis is an improper preparation.

Tinctura colomba?, tincture of Colombo,
jwl. 1 met. colombae, Lond.
Take of Colombo root, beaten into powder
two ounces

; diluted alcohol two pounds’
Digest for seven days, and strain.
Dose two or three drachms.

T inctura convolvuli jalap®, tincture of ia
lap, Ed. I met. jalapag Lond.
i ake or jalap in powder three ounces

; di-
luted alcohol fifteen ounces. Digest for
seven days, and filtre through paper
Tinctura croci, tincture of saffron,

lake ot English saffron an ounce; diluted
alcohol fifteen ounces. Digest for seven
days, and filtre through paper.

i , , /
tincture has perhaps no other virtue

but that of colour

I inctura digitalis purpurea?, tincture of
foxglove.

1 ake of the leaves of foxglove dried an
ounce; diluted alcohol eight ounces. Di-
ge,t for seven days, and strain through
paper. 6

A most active and useful medicine. Dose
ten grains, gradually increased.

I inctura gentian® composita, compound
tincture oi gentian, Edin. and Lond.
1 ake of the gentian root two ounces

; orange-
pee an ounce

; canella bark halfan ounce
;

cochineal half a drachm
; diluted alcohol

two pounds and a half. Digest for seven
day Sj and filtre through paper.

r
Dose two or three drachms.

Tinctui a guaiaci, tincture of guaiac.
ake or guaiac resin one pound; alcohol two
pounds and a half. Digest for seven days,
and filtre through paper.

Dose two or three drachms.

Tinctura guaiaci ammoniata, ammoniated
tincture or guaiac, Ed. and Lond.
Jake of guaiac resin four ounces; ammo-
mated alcohol a pound and a half. Digest
for seven days, and filtre through paper,

this is a useful tincture in chronic rheu-
matism. Dose from one to three drachms.

1 incturi hellebori nigri, tincture of black
hellebore, Ld. and Lond.
lake ol black hellebore root four ounces-
cochineal half a drachm

; diluted alcohol
two pounds and a half. Digest for seven
bays, and filtre through paper.
Dose one drachm.

henbane'
ra hy0SCyami niSri' ^etcre of black

1 ake of black henbane leaves dried as
ounce

; diluted alcohol eight ounces. Di-
gest for seven days, and strain through
paper. °

Tinctura kino, tincture of kino.
Take of kino two ounces, diluted alcohol one
pound a half.

Dose a drachm.

Tinctura lauri cinnamomi, tincture of cin-
namon, Ld. 'Tinct. cinnam. Loud,
lake of cinnamon bark three ounces- di-
luted alcohol two pounds and a half.

’

Di-
gest for seven clays, and strain throu di
paper. &

Tinctura lauri cinnamomi composita com-
pound tincture of cinnamon, Ld. Tinct
cin. comp. Lond.
Take of the cinnamon bark and cardamom

seeds, of each an ounce; long pepper two
chachms

; diluted a'cohol two pounds and
a half Digest for seven days, and strain
through paper.

Tmctura meloes vcsicatorii, tincture of
cantharides, Ld. T inct. cantharidis, Lond.
ake of cantharides one drachm

; diluted al-
cohol one pound. Digest for seven days
and strain through paper.

J ’

drop
0056 inter,ialJ^ from fifteen to thirty

Tinctura mimosa; catechu, tincture of ca-
techu, Ld. I met. catechu, Lond
lake ot catechu three ounces; cinnamon
two ounces; diluted alcohol two pounds
and a half. Digest for seven days, and
strain through paper.
Dose one drachm.

T inctura myrrh®, tincture of myrrh, Ed
anci Lond. J

Take of bruised myrrh three ounces
; alco-

hol twenty ounces
; water ten ounces.

paper
^ SCVCn da>' s

' aild flltre through

I oml
1CtUra °Pii ’ tinctUre of Ed. and

Take of opium two ounces; diluted alcohol
two pounds Digest for seven days, and
nitre through paper.
Dose from fifteen to twenty-five drops.

Tinctura opii ammoniata, ammoniated
tincture of opium.
hike ot the acid of benzoin, and English

sa.lion, of each three drachms
; opium tw ochachms; volatile oil of anise half adrachm

; ammoniated alcohol sixteen
ounces. Digest for seven days in a closed
phial, and hit re through paper.

r

Eose from half a drachm to a drachm.
J inctura opii camphorata, camphorated

tincture of opium, Lond.
Take of hard purified opium powdered, ben-

zoin lowers, of each one drachm
; cam-phor two scruples; oil of anise one drachm •

proof spirit two pounds by measure. Di!
gest for ten days, and strain.

I his is the elixir paregoric. Dose one
or two drachms.

Tinctura rhau pahmiti, tincture of rhubarb,
l .d. f met. rhabarbari, Lond.
Take of the rhubarb root three ounces :

Je.-.ser cardamoms half an ounce; diluted
alcohol two pounds and a half. Digest
for seven days, and strain through paper.

'

Dose half an ounce.
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Tinctura rhsei cum aloe, tincture of rhu-

barb and aloes. *

Take of rhubarb root ten drachms ;
socoto-

rine aloes six drachms; lesser cardamoms
half an ounce; diluted alcohol two pounds

and a half. Digest for seven days, and

strain through paper.

Dose six drachms.

Tinctura rhaei cum gentiana, tincture of

rhubarb with gentian.

Take of rhubarb root two ounces
;
gentian

root half an ounce; diluted alcohol two

pounds and a half. Digest for seven days,

and strain through paper.

Dose from two to four drachms.

Tinctura rhabarbari composita, compound
tincture of rhubarb. Load,

lake of cut rhubarb two ounces ;
bruised li-

quorice half an ounce; ginger in powder,

and saffron, of each'two drachms ; distilled

water one pound
;

proof spirit twelve

ounces. Digest for fourteen days, and

strain.

Dose half an ounce.

Tinctura saponis, tincture of soap, Ed.

Linimentmn saponis compositum, Lond.

Take of soap four ounces
;
camphor two

ounces ;
essential oil of rosemary half an

ounce ;
alcohol two pounds. Digest the

soap in the alcohol for three days
;
then,

the liquor being strained, add the camphor
and oil, agitating the liquor.

Tinctura saponis cum opio, tincture of

soap with opium.

To.be made in the same manner with the

last, only adding from the beginning an

ounce of opium.

Tinctura toluifers baisami, tincture of tolu

balsam, Ed. Tinct. bals. tolut. Lond.

Take of tolu balsam one ounce and a half;

alcohol one pound. Digest until the bal-

sam is dissolved, and strain through paper.

Tinctura veratri albi, tincture of white hel-

lebore.
r

J ake of white hellebore root eight ounces ;

diluted alcohol two pounds and a half.

Digest for seven days, and filtre through

paper.

This is too violent for internal adminis-

tration.

The following are tinctures peculiar to the

Ph. Lond.
Tinctura corticis aurantii,tincture of orange-

peel.

Take of fresh orange-peel three ounces

;

proof spirit two pounds. Digest for three

days, and strain.

Tinctura baisami Peruviani, tincture of Pe-

ruvian balsam

Take of Peruvian balsam four ounces ; rec-

tified spirit one pound. Digest until the

balsam is dissolved.

Tinctura cascarillac, tincture of cascarilla.

Take of cascarilia in powder four ounces
;

proof spirit two pounds. Digest with a

gentle heat for eight days, and strain.

Tinctura galbani, tincture of galbanum.

Take of galbanum cut into small pieces two

ounces
;
proof spirit two pounds. Digest

with a gentle heat for eight days, and

strain.

Dose one to two drachms.

Tinctura sabince composita, compound
tincture of savin.

Take of savin (extract one ounce
;
tincture !

of castor one pound; tincture of myrrh
half a pound. Digest until the savin is

dissolved, and strain.

Dose half a drachm to one drachm.

Tinctura sails, tincture of squill.

Take of recently dried squill four ounces

;

proof spirit tw o pounds. Digest for eight

days, and pour off the liquor.

Dose from twenty drops to a drachm.

Tinctura valerians1

,
tincture of valerian.

Take of wild valerian, powdered coarsely,

four ounces
;

proof spirit two pounds.

Digest with a gentle heat for eight days,

and strain.

Tinctura valerians: ammoniata, ammoniat-
ed tincture of valerian.

Take of the coarse powder of wild valerian

four ounces ; compound spirit of ammonia
two pounds. Digest for eight days, and
strain.

Dose from one to two drachms.

Tinctura zinziberis, tincture of ginger.

Take of powdered ginger two ounces
;
proof

spirit two pounds. Digest with a gentle

heat for eight days, and strain.

Extracta, extracts.

1. Extraca per aquam, extracts by water.

Extraclum gentians; lutes, extract of gen-

tian, Ed. Ext. gent. Lond.
Take of gentian root any quantity

;
add to

it, when cut and bruised, eight parts of

distilled water. Boil it to half, and with

strong pressure strain. Then evaporate

the liquor to the consistence of thick ho-

ney by means of a bath of boiling water,

saturated with muriat of soda.

In the same manner are prepared the fol-

lowing :

Extraction radicis glycyrrhizs glabra;, ex-

tract of liquorice, Ed. Extr. glvcyr. Lond.

—Hellebori nigri, of hellebore, Ed. and

Lond.—Fojiorum nitre graveolentis, of rue,

Ed. Extr. ruts, Lond.—Foliurum cassia: sen-

na;, of senna, Ed. Extr. senna', Lond.-
Florum anthem idis nobilis, of chamomile,

Ed. Extr. chain. Lond.—Capitum papaver-

is somniferi, of poppy, Ed. Extr. pap. alb.

Lond.—Ligui hsmatoxyli eampechensis, of

logwood, Ed. Extr. hsmatoxyli, Lond.

Besides tiiese, in the London Ph. we have

the following

:

Extraction cacuminis genista, extract of

broom tops. Sabina, of savin. Cinchona;,

of Peruvian bark ; which last is ordered to be

prepared as follows

:

Take of Peruvian bark coarsely powdered

one pound ; distilled water twelve pounds.

Boil for an hour or two, and pour oil' the

liquor ;
which, while hot, will be red and

pellucid, but as it cools becomes yellow

and turbid. Pour on again the same quan-

tity of water, boil as formerly, and repeat

the boiling until the liquor, when cold, re-

mains limpid. Then mix all the liquors

(strained) together, and evaporate to a

proper consistence. The extract should

be prepared under two forms ; one soft,

fit to form pills ; the other hard, so that it

may be reduced to powder.

Dose fifteen grains.

2. Extracta per aquam et alcohol, extracts

by water and alcohol.

! Extractum cinchona; officinalis, extract of

Peruvian bark, Ed. Extract, cinchona1

,

Lond.
Lake of Peruvian bark in powder one pound;
alcohol four pounds. Digest for four 'days,

and pour elf the tincture. Bo it the resi-

duum in live pounds of water for a quar-

ter oi an hour, and while hot strain through
linen. Repeat this decoction and strain-

ing with the same quantity of water, and
evaporate the liquor to the consistence of

thick honey. Then ndx the liquors thus

inspissated, and reduce them to a proper
consistence in a bath of boiling water, sa-

turated with muriat of soda.

Dose ten or fifteen grains.

Extractum radicis convolvuli jalapa1 , ex-
tract of jalap, Ed. Extract, jalapii

.
Lond.

To be prepared in the same manner as the
last.

Dose ten or twelve grains.

Besides these the following extracts are

peculiar to the London Ph.

Extractum cascarilla;, extract of cascarilla.

Dose twenty or thirty grains.

Extractum colocynthidis compositum,.
compound extract of colocynth.
lake of the pith of coloc\ nth, cut small, six

drachms
;
socotorine aloes powdered one

ounce and a half; powdered scammonv
half an ounce; lesser cardamoms, freed*

from the husks, and powdered, one drachm

;

proof spirit one pound. Digest the coio-
cynth with the spirit, with a gentle heat,

for four days. To the expressed tincture-

add the scammony and aloes. These be-
ing dissolved, draw off the spirit by distil-

ling ; then evaporate the water, and add the-

seeds towards the end of the evaporation.
Make an extract proper for forming pills.

A cathartic of considerable power. Dost?
from five grains to a scruple.

Opium purificatum, purified opium.
Take of opium, cut small, one pound

;
proof

spirit twelve pounds. Digest with a gentle:

heat, and frequent agitation, until the opium
is dissolved ; strain the tincture through
paper, and distil it to a proper consistence.
Purified opium should he kept in two,
forms : soft, so as to be fit to make pills ;

and hard, so as to be capable of reduction
to powder.

1 his is an unnecessary preparation.

Aqua stillatiticEy distilled waters.

Aqua distil Rita, distilled water, Ed. and
Lond.
Let water be distilled in close vessels until

about two-thirds have come over.

Aqua corticis citri aurantii, water of orange-
peel.

Take of fresh orange-peel two pounds
;
pour

on these as much water, that when ten
pounds shall have been drawn off a suffi-

cient quantity shall remain to prevent em-
pyreuma. After due maceration, let ten
pounds be distilled.

In the same manner prepare the following,

ten pounds of water being drawn otf from
each of the annexed quantities :

Aqua corticis fructus citri medics recentis,.,

fresh lemon-peel water (with two pounds).
corticis lauri cassis, cassia waiei.

(with one pound).
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Aqua corticis lairri cinnamomi, cinnamon
water. Aq. cinnamomi, Lond. (with one
pound).

menthae piperitae florentis, peppermint
water (with three pounds). Aq. menthae pi-

peritidis, <Lond.

mefttha? pulegii florentis, pennyroyal
-water (with three pounds). Aq. pulegii,

Lond.
fruclus myrti pimento, pimento wa-

ter (with half a pound). Aq. pimento, Lond.—— petalorum rosae centifoliae recentium,
rose water (with six pounds). Aq. rosea, Lond.

Besides these we have in the Ph. Lond.
Aqua anethi, dill seed water.—Aqua fn-niculi,

fennel seed water.—Aqua menthae sativa?,

spearmint water. To each pound of distilled

water let half an ounce be added of diluted

alcohol.

Spirit its stillaiitii, distilled spirits.

Spiritus carui, spirit of caraway, Ed. Sp.
carui, Lond.
"lake of caraway seeds half a pound; pom-

on them nine pounds of diluted alcohol.

Macerate in a closed vessel for two days

;

then add as much water as is required to
prevent empyreuma

; and distil over nine
pounds.

In the same manner are to be prepared tire

following spirits, nine pounds being drawn
from the quantities affixed to each.

Spiritus corticis lauri cinnamomi, cinna-
mon spirit (with one pound). Sp. cin. Lond.

menthae piperitae florentis, spirit of
peppermint (with one pound and a half). Sp.
menth. p. Lond.

nucis myristica? moschato, nutmeg
spirit (with two ounces). Spirit, nuc. mosch.
Lond.

fructus myrti pimento, pimento ‘spi-

rit (with half a pound). Sp. pimento, Lond.
In the Lond. Ph. the following are added :

Spiritus menthae saliva?, of spear-
mint. Sp. pulegii, of pennyroyal.

Lhe following are the compound s|)irits of
the Pharmacopoeias

:

Spiritus juniperi communis compositus,
compound spirit of juniper, Ed. Sp. junip.
.comp. Lond.
'lake of bruised juniper berries one pound

;

caraway seeds, fennel seeds, of each one
ounce and a half

; diluted alcohol nine
pounds. Macerate for two days, and add-
ing water sufficient to prevent empyreuma,
draw over nine pounds.

Spiritus anisi compositus, compound spirit
of anise, Ph. Lond.
I ake of anise and of angelica seeds, of each
bruised half a pound

;
proof spirit one gal-

lon
;
water sufficient to prevent empyreu-

ma. Distil one gallon.

Spiritus raphani compositus, spirit of horse-
radish, Lond.
Take of fresh horse-radish root, dried orange-

peel, of each two pounds
; fresh garden

scurvy-grass four pounds ; bruised nutmegs
one ounce; proof spirit two gallons; wa-
fer sufficient to prevent empyreuma. Dis-
til over two gallons.

The following are distilled with pure alco-
hol :

Spiritus lavendulae spicae compositus, com-
pound spirit of lavender, Ed. Sp. lavend.
comp. Lond.
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Take of spirit of lavender (which is prepared
with two pounds of lavender flowers, and
eight pounds of alcohol, seven pounds be-
ing distilled over in a water-bath) three
pounds

; spirit of rosemary one pound

;

cinnamon one ounce; cloves two drachms;
nutmeg half an ounce; red saunders wood
three drachms. Macerate for seven days,
and strain.

Spiritus rorismarini officinalis, spirit of
rosemary, Ed. "Sp. rorisni. Lond.
lake ot fresh rosemary tops two pounds;
alcohol eight pounds. Draw oil seven
pounds by distilling in a water-bath.

Alcohol. In the London Ph. the following
process is ordered for its preparation:
Take ot rectifled spirit of wine one gallon;

prepared kali hot one ounce. Mix the
spirit with the pure kali, and then add one
pound of the prepared kali while hot;
agitate and digest for twenty-four hours.
Pour off (lie spirit; now add the remain-
der of the prepared kali, and distil from a
water-bath. The alcohol is to be kept in

a closely stopped vessel. The prepared
kali should be heated to 300°. The speci-
fic gravity of alcohol to distilled water is as
815 to 1000.

Oleu volatiiia
, volatile, or essential, oils.

Olea herbs menthae piperitae florentis, oil

of peppermint, Ed. 01. menth. p. Lond.
herbs juniperi sabins, — of savin,

Ed.—— summitarum florentum rorismarini
officinalis, — of rosemary, Ed. Ol. rorism.
Lond.

spicarum lavenduls florentium spies,— of lavender, Ed. Ol. lav. Lond.
seminum pimpinelbe anisi, — of

anise, Ed. Ol. ess. anisi, Lond.
baccarum juniperi communis, — of

juniper, Ed. Oi. junip. Lond.
radicis lauri sassafras, — of sassafras,

Ed. Ol. rad. sassaf. Lond.
tructus myrts piments, — of pi-

mento, Ed.
essentiale carui,— of caraway, Lond.
menths sativs, — ofspeanniiit, Lond.
origani, of wild thyme, Lond.~— pulegii, of pennyroyal, Lond.

I hese oils are to be prepared in the same
manner as distilled waters, except that a
smaller quantity is to be added of water.
Seeds or roots are to be bruised or rasped.
The oil comes over with the water; and ac-
cording as it is lighter or heavier, it swims on
the surface, or falls to the bottom. It is after-
wards to be separated.

Oleum succini et acidum succinieum, oil
and acid of amber, Ed. Sal et ol. sue. Lond.
Take of amber in powder, and pure sand, of

each equal parts
;
place them mixed in a

glass retort, of which they shall fill one-
half. Having adapted a large receiver,
distil from a sand-bath, with a gradually
raised fire. First will come over a watery
liquor with- a little yellow oil ; then yellow
oil with an acid salt; afterwards a reddish
and black oil. Let the liquor be poured
out of the receiver, and the oil separated
from the water. Let the acid salt, collect-
ed from the sides of the receiver and from
the neck of the retort, be pressed between
folds of bibulous paper, and freed from the

adhering oil. Then let it be purified by
solution in hot water and crystallization.

Oleum succini purissimum, purified oil of
amber, Ed. Ol. succ. rectilic. Lond.
Distil oil of amber, mixed with water, six'

times its quantity, from a glass retort, until
two-thirds have passed over into the re-
ceiver. 'J hen separate the oil from the
water, and preserve it in vessels effectually
slopped.

Oleum terebinthin* volatile purissimum,
rectified oil of turpentine, Ed. Oi. tereb!
rect. Lond.
lake of volatile oil of turpentine one pound

;

water four pounds. Distil as long as any
oil passes over.

Oleum animale, animal oil, Lond.
1 ake of oi! of hartshorn one pound. Distil
three times

Oleum petrolei, oil of mineral tar, Lond.
Distil petroleum in a sand-bath.

Oh osa, oily preparations.

Oleum ammoniatum, ammoniated .oil.

lake of olive oil two dunces; water of am-
monia two drachms. Mix them.

J he linimentum ammonia; fortius of the
London Ph. is prepared with water of pure
ammonia one ounce : olive oil two ounces.
.The linim. ammonia?, Ph. Lond. is made

with water of carbonated ammonia half an
ounce

; olive oil an ounce and a half.
1 hese are all used as rubefacients.

Oleum lini cum calce, linseed oil with
lime.

I ake of linseed oil and lime water, of each
equal parts. Mix them.
An application to burns.

.

Oleum camphoratum, camphorated oil.
lake of olive oil two ounces

; camphor half
an ounce. Mix so as to dissolve the cam-
phor.

An anodyne and stimulant embrocation.

Oleum sulphuratum, sulphurated oil, Ed
Ol. sulph. Lond.
lake of olive oil eight ounces; sublimed
sulphur one ounce. Boil with a slow fire
in a large iron pot, stirring constantly till
they unite.

This preparation is discarded from prac-
tice.

1

In the London Pharmacopoeia a solution of
oil in petroleum, petroleum sulphuratum is
ordered to be made.

Sales et salino, salts and saline preparations.

Acidum acetosum distillatum, distilled
acetous acid, Ed. Acetum distill. Lond
Distil eight pounds of acetous acid in glass

vessels with a slow fire. The first two
pounds that come over are to be thrown
away as too watery; the four pounds
which follow are the distilled vinegar • the
residuum gives a still stronger, but a too
much burnt acid.

Acidum acetosum forte, stron" acetous
acid.

Take of dried sulphate of iron one pound •

acetite of lead ten ounces. Rub them to-
gether. Place them in a retort, and distil
trom sand, with a moderate fire, as lon« as
acid is produced. °
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Acidum acetosufn, acetous acid, Lond.
Take of verdigris, in coarse powde r, two

pounds ; dry it perfectly in a bath of water

saturated with sea salt. Then distil in a

sand-bath, and distil the liquor a second

time. Its specific gravity is as 1050 to

1000.

Acidum benzoicum,. benzoic acid, Ed.

Flores benzoes, Lond.
Take of benzoin, in powder, any quantity.

Place it in an- earthen pot, to the mouth
of which has been adapted a paper cone ;

apply a gentle fire, that the acid may be
sublimed : if it is contaminated with oil,

it is to be purified by solution in hot water

and crystallization, or, as the Ph. Lond.
directs, by mixing it with white clay, and
again subliming.

Acidum muriaticum, muriatic acid, Ed.

Acid, muriat. Load.
Take of muriat of soda two pounds ; sulphu-

ric acid sixteen ounces ; water one pound.

First expose the muriat of soda in a pot to

a red heat for a short time
;
when cold put

it into a retort. Then pour the acid mix-

ed with the water and cold on the muriat

of soda. Distil from a sand-bath, with a

gentle heat, as long as acid comes over.

Its specific gravity is as 1170 to 1000.

Acidum nitrosum, nitrous acid, Ed. and
Load.
Take of pure nitrat of potass powdered two

pounds; sulphuric acid sixteen ounces;

the nitrat of potass being put into a glass

retort, pour upon it the sulphuric acid,

and distil from a sand-bath, with a fire gra-

dually raised, until the iron pot is of an ob-

scure red heat. Its specific gravity is 1550

to 1000.

Acidum nitrosum dilutum, diluted nitrous

acid, Ed. and Lond.
Take of nitrous ackl, water, equal weights.*

Mix them, avoiding the noxious vapours.

Acidum nitricum, nitric acid.

Take of nitrous acid any quantity
;
put it into

a retort; and having adapted a receiver,

apply a very gentle heat, until the reddest
part shall have passed over, and the acid

remaining in the retort shall have become
nitric.

Spiritus jetheris nitrosi, spirit of nitrous

ether, Ed. and Lond.
l ake of alcohol three pounds; nitrous acid one
pound

;
pour the alcohol into a large phial,

placed in a vessel filled with cold water,
and add the acid gradually with constant
agitation. Close lightly the phial, and set

it aside for seven clays in a cool place

;

then distil the liquor with the heat of boil-

ing water into a receiver cooled with water
or snow, as long as any spirit shall pass
over.

Dose from thirty to fifty drops.

Acidum sulphuricum dilutum, diluted sul-

phuric acid, Ed. Acid vitriolicum dilut.

Lond.
Take of sulphuric acid one part

; water seven
parts (in thePh. Lond. eight). Mix them.

Dose from lifteen to thirty drops.

Acidum sulphuricum aromaticum, aroma-
tic sulphuric acid.

j ake ot alcohol two pounds
; sulphuric acid

six ounces. Drop gradually the alcohol

upon the acid. Digest the mixture with a

very gentle heat for three davs in a close

Vol. IP.

vessel
; then add cinnamon an ounce and

a half; ginger one ounce. Digest again
in a closed vsssel for six days, and filtre

through paper with a glass funnel.

Dose about thirty drops.

iEther sulphuricus, sulphuric ether, Ed.
T.lh. vitrioliicus, Lond.
Take of sulphuric acid, alcohol, of each thir-

ty-two ounces; pour the alcohol into a
glass retort, capable of bearing a sudden
heat

; then pour on the acid in a continued
stream. Mix gradually with frequent and
gentleagitation; then hnmediatelydistii from
a sand-bath, heated previously, into a re-

ceiver kept cool by water or snow. The
five is to be so regulated, that the liquor

maybe made to boil as soon as possible,

and continue to boil until sixteen ounces
have distilled over

;
then remove the re-

tort from the sand. To the distilled liquor
add two drachms of potass

; then again
distil from a high-necked retort, with a very
gentle heat, into a receiver preserved cool,

until ten ounces have come over. If after

the first distillation sixteen ounces of alco-

hol are added to the acid remaining in the re-

tort, and the distillation is repeated, ether
will again be produced

; and this process
may be repeated more than once.

Dose from thirty to sixty drops. •

Tiber sulphuricus cum alcohole, sulphuric
ether with alcohol.

Take of sulphuric ether- one part; alcohol
two parts. Mix them.

1 he London college order a compound
spirit (sp. a'theris vitriolici comp.) to be pre-
pared by mixing two pounds of unrectiiied
ether with three drachms of oil of wine.

iEther sulphuricus cum alcohole aromati-
cus, aromatic sulphuric ether with alcohol.

1 his is made from the same materials and in

the same manner with the compound tinc-

ture of cinnamon, unless that sulphuric
ether with alcohol is employed instead of
diluted alcohol.

These are useless preparations.

Carbonas ammonia1

, carbonat of ammonia,
Ed. Ammonia preparata, Lond.
Take of muriat of ammonia one pound

; car-
bonat of lime, vulgarly called chalk, dried,
two pounds. Being each separately pow-
dered, mix them, and sublime from a re-
tort into a receiver kept cold.

Dose from five gr. ins to a scruple.

Aqua carbonatis ammonia?, water of car-
bonat ofammonia, Ed. Aq. ammonia?, Lond.
Take ot muriat of ammonia, carbonat of

potass, ot each sixteen ounces ; water two
pounds, T o the salts mixed and put into
a glass retort pour on the water; tnen dis-

til to dryness from a sand-bath, with a lire

gently raised.

Liquor volatilis, sal, et oleum cornu cervi,
volatile liquor, salt, and oil of hartshorn,
Lond.
Lake of hartshorn ten pounds; distil, gra-
dually increasing the fire. A volatile li-

quor, salt, and oil, come over. The oil and
the salt being separated, distil the liquor
three times. To the salt add an equal
weight of prepared chalk, and sublime
three times, or until it becomes white.
I he same volatile liquor, salt, and oil, may
be procured from any of the parts of ani-
mals, except fat.
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Aqua ammonia?, water of ammonia, Ed
Aqua ammonia? pane, Lond.
l ake of muriat of ammonia sixteen ounces

;

lime fresh-prepared two pounds ; water six

pounds. To one pound of water, in an
iron or an earthen vessel, add the lime

broken down, and close the vessel tor

twenty-four hours, until the lime falls into

powder, which is to be put into a retort.

To this add the muriat of ammonia dis-

solved m five pounds of water, and, shut-

ting the mouth of the retort, mix them
with agitation. Lastly, distil with such a
moderate heat, that the operator can easily

apply his hand to the retort into a receiver

kept cold, until twenty ounces have distil-

led over. In this process the vessels are to

be so luted, as that the penetrating vapours
may be effectually confined.

Dose about twenty drops internally ;

outwardly it is “used as a rubefacient.

Alcohol ammoniatum, ammoniated alco-
hol, Ed. Sp. ammonias, Lond.
I ake of diluted alcohol four pounds ;

muriat
of ammonia four ounces

; carbonat of.

potass six ounces. Mix, and. draw olT two
pounds by distilling with a gentle lire.

Alcohol ammoniatum aromaticum, aroma-
tic ammoniated alcohol, Ed. Sp. amiii.

comp. Lond.
Take of spirit of ammonia eight ounces

;

volatile oil of rosemary a drachm and a

half; volatile oil of lemon one drachm.
Mix so as to dissolve the oils. In the Ph.
Lond. oil of cloves is ordered instead of
the rosemary oil.

Dose from twenty to forty drops.

Alcohol ammoniatum foetidum, foetid am-
moniated alcohol, Ed. Sp. ammonia? foetidas.

Lond.
Take of spirit ofammonia eight ounces

; assa-
fo?tida half an ounce. Let them be digested
in a close vessel for twelve hours

; then
bring over eight ounces by the heat of a
water-bath.

Dose thirty or forty drops.

Spiritus ammonia? succinatus, Ph. Lond.
Succinated spirit of ammonia.
Take of alcohol one ounce; water of pure
ammonia four ounces; rectified oil of am-
ber one scruple

; soap ten grains. Digest
the soap and the oil of amber in the a?co-
liol until they are dissolved

; then add the
water of pure ammonia, and mix by a« Ra-
tion.

=

This has been named eau tie luce.

Carbonas potassae, carbonat of potass, Ed.
Kali praparatum, Lond.
Let impure carbonat of potass (pearl-ashes)

be put into a crucible, and brought to a
red heat, that the oily impurities, if there
are any present, may be burnt out

; then
rubbing the carbonat with an equal \veipln
of water, let them be well mixed bv anua-
tion. The liquor, after the impurities inn e
subsided, being poured off into a clean iron
pot, is to be boiled to dryness; towards
the end of the boiling (he sail is to be kept
constantly stirred, lest any adhere to the-
vessel.

In the London college this preparation
is better ordered by dissolving* the pearl,
ashes, and evaporating the solution till a p, l

licle appears on the surface
; then immediately

setting it aside, previous to further evapora-
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tion, that the sulphat and muriat of potass,

w hich the pearl-ashes contain', may be sepa-
rated by crystallization.

Carbonas potassa; purissimus, pure car-

bonat of potass (salt ot tartar).

Take ot uS^ure supertartite of potass any
quantity. ’^Slaving wrapped it in moist bi-

bulous paper, or put it into a crucible,

place it among live coals, that it may be
burnt into a black mass. Being reduced
to powder, subject it to a moderate heat
in an open crucible, until it becomes white,

or cinder-like, taking care that it does not
melt. Then let it be dissolved in warm
water, the liquor strained through linen,

and evaporated in a clean iron vessel,

stirring the matter assiduously towards the

end of the evaporation with an iron spoon,
that it may not adhere to the bottom of the
vessel. A very white salt will remain,
which is to be left for some time on the

fire, until the bottom of the vessel is nearly

of a red heat. When cold, the salt is to be
preserved in a glass vessel well stopped.

Aqua potassa?, water of potass, Ed. Aqua
kali puri, Loud.

l ake of newly prepared lime eight ounces

;

c&fbonat of potass six ounces. Put the

lime jnto an iron or earthen vessel, with

twenty-eight ounces of warm water. The
ebullition being over, immediately add the

salt
;
and the whole being completely mix-

ed, close the vessel until they become
cold. Now let them be well agitated, and
poured into a glass funnel, the throat of

which is obstructed with clean linen. Co-
ver the upper orifice of the funnel while its

neck is inserted in another glass vessel,

that the water of potass may gradually

drop through the linen into the lower ves-

sel. When it lirst ceases to drop, pour
into the funnel some ounces of water, cau-

tiously, that it may swim above the mat-
ter. The water of potass will now again

begin to drop. In this manner is to be re-

peated the a[fusion of water until three

pounds have been liltred, which will be
m the space of two or three days. The
upper are to be mixed by agitation with

the lower parts of the liquor, which is to

be kept in a well stopped vessel.

Aqua supercarbonatis potassa?, water of

supercarbouat of potass.

Take of water ten pounds; pure carbonat of

potass one ouir e. Dissolve, and expose

the solution to a stream of carbonic acid

gas, which is produced from carbonat of

time, sulphuric acid, of eacti three ounces,

with three pounds of water cautiously and
gradually mixed. The apparatus invented

by Dr. Nooth i> well adapted to this pre-

paration. If a greater quantity is required,

VVoulfe’s apparatus is to be preferred. In

proportion to the coldness of the air, and

the extent of- pressure, the liquor will be
better. It should be kept in well stopped

vessels.

Carbonas soda?, carbonat of soda, Ed, Na-
tron pra-paratuin, Loud.

Take of impure carbonat of soda any quan-

tity ;
bruise it, and boil it in water until all

the salt is dissolved. Strain the solution

through paper, and evaporate it in an iron

vessel, that, after cooling, crystals may
form.

'Hie barilla of commerce.

Aqua supercarbonatis sodse, water of su-

percarbonat of soda.

This is prepared from ten pounds of water,

and two ounces of carbonat of soda, in the

same mode as the supercarbonat of potass.

Aqua acctitis ammonia, water of acetite of

ammonia, Ed. Aq. ammonia? acetata?, Loud,
'l ake of carbonat of ammonia any quantity.

Pour on it as much distilled acetous acid

as may be necessary exactly to saturate the

ammonia.

Acetis potassa?, acetite of potass, Ed. Kali

acetatum. Loud.
'Bake of pure carbonat of potass any quan-

tity. Boil it with a gentle heat in four or

five times its weight of distilled acetous
acid, and at different times add more acid,

until on the watery part of the former
portion being nearly evaporated, the acid

newly added occasions no effervescence.

This will be the case when about twenty
parts of acid have been consumed. Then
let it be slowly dried. Let the remaining
impure salt be liquefied with a gentle heat

for a short time
; then dissolved in water,

and strained through paper. If the lique-

faction has been properly done, the strain-

ed liquor will be limpid
;

if not, it will be
of a brown colour. Afterwards evaporate
this liquor with a gentle heat in a shallow

glass vessel, well closed, that it may not

liquefy by the air.

Potassa, potass, Ed. Kali purum. Loud.
Take of water of potass any quantity ; eva-

pora e it in a covered clean vessel of iron,

until, the ebullition being finished, the sa-

line matter flows smoothly like oil, which
will be the case before the vessel is at a

red heat. Then pour it on a clean iron

plate
;
cut it into small masses before it

becomes hard, and immediately put them
into a phial well stopped.

Potassa cum ealce, potass with lime, Ed.
Calx cum kali puro, Loud.
Take of water of potass any quantity. Eva-

porate to one-third in a covered iron ves-

sel ; then mix with it as much newly
slaked lime as may suffice to give it the

consistence of a solid paste, which is to be
kept in a stopt vessel.

Sulphas potassae, sulphat of potass, Ed.
Kali vitrioiutum, Loud.
'lake of sulphuric acid, diluted with six

times its weight of water, any quantity ;

put it into a large glass vessel
;
and gradu-

ally drop into it of carbonat of potass, dis-

solved in six times its weight of water, as

much as may suffice perfectly to saturate

the acid. The effervescence being finish-

ed, liltre the liquor through paper ; and,

after clue exhalation, put it aside that cry-

stals may form. This salt may otherwise

be made by dissolving the residuum of the

distillation of nitrous acid in warm water,

and saturating it with carbonat of potass.

Sulphas potassa? cum sulplmre, sulphat of

I

potas , with sulphur.

Take of nitrat of potass in powder, sublimed

sulphur, equal weights. Throw them well

mixed into a red-hot crucible, by small

quantities at a time. The deflagration be-

ing over, let the salt cool. Keep it in a

glass phial well stopped.

Tartris potassa?, tartrite of potass, Ed.
i Kali tartarisatum, Loinl.
' 8

Take of carbonat of potass one pound: su-

perhrtrite of potass three pounds, or as

much as necessary ;
boiling water fifteen

pounds. To the carbonat of potass dis-

solved in the water add gradually the su-

pertartrite of potass rubbed to fine pow-
der, as long as effervescence is excited,

which generally ceases before three times

its weight of carboiM of potass have been

thrown in. When the liquor is cold filtre

it through paper, and set it aside, that

crystals may be formed.

Dose as a purgative one ounce.

Tartris potassa? et sods, tartrite of potass

and soda, Ed. Natron tartarisatum, Lond.

This is to be prepared from carbonat of soda

and supertartrite of potass, in the same
mode as tartrite of potass.

A pleasant purgative. Dose an ounce.

Phosphas soda;, phosphat of soda?.

Take of bones burnt to whiteness and pow-.

dered ten pounds ;
sulphuric acid six

pounds; water nine pounds. Mix the

powder with the acid in an earthen vessel

;

then add the water, and again mix. Keep
the vessel in a water-bath tor three days

;

then dilute the matter, by adding nine

pounds more of boiling water, and strain

through a strong linen cloth, pouring gra-

dually over it boiling water, until all the

acid is washed out. Put aside the strained

liquor that the impurities may subside,

from which pour it off, and evaporate to

nine pounds. To this liquor, again poured

off from its impurities, and heated in an

earthen vessel, add carbonat of soda dis-

solved in warm water, till it no longer ex-

cites effervescence. Now strain, and put

it aside, that crystals may form. These
being removed, add, if necessary, to the li-

quor, a little carbonat of soda, that the

phosphoric acid may be completely satu-

rated, and again prepare it by evaporation

to form crystals as long as these can be pro-

duced. Lastly, let the crystals be pre-

served in ii vessel well stopt.

A mild and useful cathartic. Dose one

ounce.

Sulphas soda1

,
sulphat of soda, Ed. Na-

tron vitriolatum, Lond. (Glauber’s salt.)

Dissolve the acidulous salt, which remains

after the distillation of muriatic acid, iq

water, and add to it chalk, in order to re-

move the superfluous acid. Put it aside

until its impurities have subsided; then

having poured off the liquor, and strained

it through paper, reduce it by evaporation,

so as to lorm crystals.

Dose one ounce, or more.

Sulphuretum potassa?, sulphuret of potass,

Ed. Kali sulphuratum, Lond.

Take of carbonat of potass, sublimed sul-

phur, of each eight ounces; having rubbed

them together, let them be put into a large

coated crucible, to which a cover being

adapted, apply the fire cautiously, until

the materials melt The crucible, when it

has cooled, is to be broken, and the sul-

phuret taken out, and preserved in a close-

stopt phial.

H ydro-sulphu return ammonia?, hydro-suV-

plniret of ammonia.
'i ake of water of ammonia four ounces. Ex-

pose it in a chemical apparatus to the

stream of gas which arises from sulplni-
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ret of iron four ounces, muriatic acid eight

ounces, previously diluted with two pounds

and a half of water. The sulplmret of iron

for this purpose is conveniently prepared

lrom three parts of purified iron filings,

and one of sublimed sulphur, mixed, and

exposed in a covered crucible to a mode-
rate tire until they unite.

This is principally given in diabetes, in

the dose of four or live drops.

Murias baryta;, muriat of barytes.

Take of sulphat of barytes two pounds
;
pow-

dered charcoal four ounces. Roast the

sulphat that it may be more easily pow-
dered line ; then mix the charcoal

;
put

the matter into a crucible, to which adapt
a cover, and apply a vigorous lire for some
hours. Put the matter well rubbed into

six pounds of boiling water, in a closed

glass or earthen vessel, and mix them bv
agitation, guarding as much as possible

against the access of air. Let the vessel

stand in a water-bath until the undissolved

matter has subsided ; then pour off the li-

quor. Pour four pounds of boiling water

on the residuum, which add to the former

liquor after agitation and subsidence. AN' hile

it is still hot (or, if it has cooled, after it

has been heated), drop into it muriatic acid

as long as effervescence is occasioned.

Then strain and evaporate it so as to form
chrystals.

Solutio muriatis baryta;, solution of muriat

of barytes.

Take of muriat of barytes one part; distilled

water three parts. Dissolve.

Dr. Crawford introduced this in scro-

phulous affections. Dose from live to twenty
drops.

Solutio -muriatis calcis, solution of muriat

of lime.

Take of pure carbonat of lime (white marble)

bruised into small pieces nine ounces; mu-
riatic acid sixteen ounces ;

water eight

ounces. Mix the acid with the water, and
gradually add the pieces of carbonat of

lime: the effervescence being over, digest

for an hour. Pour off the liquor, and eva-

porate to dryness. Dissolve the residuum
iu its weight and a half of water, and strain.

This has been recently introduced as a

tonic. Dose thirty drops.

Carbonas magnesias, carbonat of magnesia,

Ed. Magnesia alba, Loud.

Take of sulphat of magnesia, carbonat of

potass, of each equal weights. Let them
be separately dissolved in twice their

weight of warm wrter, and either strained

or olhenvise freed from impurities; then

mix them, and add eight times their weight

of boiling water. Boil the liquor a little,

and stir it during the boiling
;

then allow

it to rest until the heat is in some measure
diminished; then strain through linen,

upon which the salt will remain. Let it

be washed with pure water until it is per-

fectly tasteless.

Magnesia, magnesia, Ed. Magnesia usta.

Load.
Let carbonat of magnesia be exposed in a

crucible to a red heat for two hours ; then

let it be preserved in glass vessels well

stopped.

MdaiUica, metallic preparations.

Nitras afl'genti, nitrat of silver, Ed. Ar-
gentum nitivatum, Lond.
Take of the purest silver, extended in plates

and cut, four ounces; diluted nitrous acid

eight oumces ;
distilled water four ounces.

Dissolve the silver with a gentle heat in a

phial, and evaporate the solution to dryness.

Then put the mass into a large crucible,

which is to be placed on the lire, at lirst

gentle, and gradually increased, until the

mass flows like oil. Then pour it into iron

pipes, warmed and rubbed with grease.

Keep it in a glass vessel well stopt.

A strong, and frequently employed, cau-

stic.

Sulphuretum antimonii, prepared or sul-

phureted antimony, Ed. Antim. pnrpara-
tum, Lond.
This is to be prepared in the same manner as

carbonat or lime.

Oxidum antimonii cum sulphure vitrifica-

tum, vitrified sulphureted oxide of antimony,
Ed. Antim. vitriticatnm, Lond.
Strew sulphuret of antimony coarsely powder-

ed like sand on a shallow earthen vessel

not glazed, and apply to it a moderate tire

that the sulphuret. ofantimony may beslow-
ly heated

; at the same time stir the powder
constantly, that it may not run into lumps.

White vapours arise, smelling like sulphur.

When these, while the same degree of heat

is kept up, cea-w*, augment the heat in

some measure, that vapours may again ex-

hale. Proceed in this manner until the

powder, now raised to a red heat, gives out
no more vapours. This powder being put
into a crucible, is to be melted with a

strong lire, until it assumes the appearance
of fused glass. It is now to be poured
upon a heated brass plate.

Oxidum antimonii vitrificatum cum cera,

vitrified oxide of antimony with wax.
Take -of yellow wax one pound ; vitrified

sulphureted oxide of antimony eight parts.

To the wax melted in an iron vessel, add
the oxide reduced to powder, and roast

with a gentle fire for a quarter of an hour,

constantly stirring with a spatula; then

pour off the matter, which when cold is to

be powdered.
This is an obsolete remedy.

Oxidum antimonii cum phosphate calcis,

oxide of antimony with phosphat of lime, lid.

Pulvis antimonialis, Lond.
Take of sulphuret of antimony coarsely pow-

dered, hartshorn shavings, of each equal

parts. Mix and throw them into a wide
iron pot red-hot, and keep them constantly

stirred until they are burnt into a cineri-

tious-coloured matter, which is to he re-

moved from the lire, rubbed into a powder,
and put into a coated crucible. To this

crucible, lute another inverted, in the bot-

tom of which is drilled a small hole ; apply
the fire, which is to be gradually raised to

a white heat, and kept so for two hours.

Lastly, rub the matter when cold into a

very line powder.
This preparation is nearly the same as

James’s powder. Dose five or six grains.

Sulphuretum antimonii pracipitatum, pre-

cipitated sulphuret of antimony, Ed. Sul-

phur antimonii pracipilatum, Lond.
Take of water of potass four pounds

;
water

3 E 2

thfee pounds
;
prepared sulphuret of anti-

mony two pounds. Boil them in a co-

vered iron pot on a gentle fire for three

hours, stirring frequently with an iron spa-

tula, and adding water occasionally. Strain

the liquor while hot through h doubled

linen cloth, and to the strained liquor add
as much as may be necessary to precipi-

tate the sulphuret, which carefully wash
with warm water.

A precipitate nearly similar to this has

been much employed on the continent, espe-

cially under the name of kermes mineral.

Both the one and the other have been prin-

cipally used as alterative or diaphoretic.

Their operation is uncertain. Dose live or

six grains.

Oxidum antimonii cum sulphure per fti-

tratum potassa-, oxide of antimony with sul-

phur and nitrat of potass, Ed. Crocus anti-

monii, Lond.

Take of sulphuret of antimony, nitrat of po-
tass, of each equal weights. Triturate them
separately

;
and having mixed them well

together, throw them into a red-hot cru-

cible. The deflagration being finished,

separate the reddish matter from the white
crust, and rub it into powder, which is to

be frequently washed with warm water un-
til it becomes tasteless.

This is used in some of the other prepa-
rations; but as a medicine it is so uncertain
in its operation, that it is scarcely employed.

Antimonium muriatum, muriat of anti-

mony, Ed. and Lond.

Take of oxide ot antimony with sulphur,
nitrat of potass, sulphuric acid, of each one
pound; dried muriat of soda, two pounds.
Pour the acid into a retort, adding by de-
grees the muriat of soda, and the oxide of
antimony previously mixed. Then distil

from warm sand. Expose the distilled mat-
ter for some days to the air, th.it it may
liquefy; then pour the liquid from the im-
purities. •

This preparation is not proper for inter-
nal administration.

Tartris antimonii, tartrite of antimony
(tartar emetic), Ed. Antimonium tartarisa-
tum, Lond.
Take ot oxide of antimony with sulphur by

nitrat of potass three parts ; supertartrito
of potass four parts ; distilled water thirty-
two parts. Boil them in a glass vessel lor
a quarter of an hour; strain the liquor
through paper, and set it aside that it may
form crystals.

The most certain and useful of all anti-
monial preparations. Dose, as an emetic,
from one to two or more grains; as a dia-
phoretic, a quarter of a grain.

Yi.nutn tartrilis antimonii, wine of tartrite
of antimony.
Take of tartrite of antimony twenty-four

grains; white wine one pound. Mix so as
to dissolve the tartrite.

Vinum antimonii tartarisati, Ph. L. Wine
of tartarised antimony.

Take. of tartarised antimony two scruples;
boiling distilled water by measure two
ounces; Spanish white wine eight ounces.
Dissolve the tartarised antimony in the
boiling distilled water, and add the wine.
The two last preparations materially
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differ in strength. Dose, as a diaphoretic, of
the former about 40, of the latter 20, drops.

Vinum antimonii, antimonial wine, Pii. L.
l ake of vitrified antimony powdered one
ounce; Spanish white wine one pound and
a half. Digest for twelve days with fre-

cpient agitation, and fi It re through paper.
1'lois is a preparation of very uncertain

strength.

Antimonium calcinatum, calcined anti-

mony, Ph. L. White oxide of antimony.
Take- of antimony in powder eight ounces;
powdered nitre two pounds. Mix them,
and throw the mixture gradually into a

red-hot crucible. Bum the matter which
remains after the deflagration for half an
hour, and when cold rub it to powder;
then wash it with distilled water.

This has been employed as a substitute
for James’s powder. Its dose is how ever un-
certain.

Ammoniaretum cnpri, ammoniaret of cop-
per -..cuprum ammoniacum).
1 ake of pure sulphat of copper twro parts ;

carbouat of ammonia three parts. Rub
them assiduously in a glass mortar until all

effervescence is over, and they form into a

violet-coloured mass, which being wrapped
in bibulous paper, is to be dried first on a
chalkstone and afterwards by means of a

gentle heat. The ammoniaret is to be
preserved in a giass phial well stopped.

Dose half a grain at first, gradually in-

creased to three or more grains.

Solutio sulphatis cnpri compos! ta, com-
pound solution of sulphat of copper.

Take of sulphat of copper and sulphat of alu-

men, of each three ounces; water two
pounds

; sulphuric acid one ounce and a
half. Boil the sulphats in water, that they
may dissolve ; then to the liquor filtred

through water add the acid.

Aqua cupri ammoniati, w'ater of ammoni-
ated copper, Loud.
Take of sal ammoniac (muriat of ammonia)

one drachm ; lime-water one pound. Al-
low them to remain in a copper vessel un-
til the ammonia is saturated with copper.

This is employed as a gentle escbarotic.

Carbonas ferri praecipitatus, precipitated

carbonat of iron.

Take of sulphat of iron four ounces
; carbo-

nat of soda five ounces; water ten pounds.
Dissolve the sulphat in the water

; then

add the carbonat, previously dissolved in a

quantity of water, as much as necessary,

and mix them well together. Let the car-

bonat of iron which is precipitated be
washed with warm water and afterwards

dried.

Dr. Griffiths’s preparation of steel is an
extemporaneous formula similar to the above.

Sulphas ferri, sulphat of iron, Ed. Ferrum
vitriolatum, Loud.
Take of purified filings of iron six ounces

;

sulphuric acid eight ounces
; water two

pounds. and a half. Mix them; and the
effervescence being finished, digest for a

short time in a sand-bath. Then strain

the liquor through paper, and after proper
evaporation put it on one side in order to

form crystals.

This is perhaps the most active and use-

ful of the chalybeates. Dose from one to

four or five grains.
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Sulphas ferri exsiccatus, dried sulphat of
j

iron.

Take of sulphat of iron any quantity: heat it
j

in an earthen vessel unglazed on a gentle
;

fire until it becomes white and perfectly

dry.

Oxidum ferri rubrum, red oxide of iron.

Let dried sulphat of iron be exposed to a vio-

lent heat until it is converted into a red
matter.

Tinctura muriatis ferri, tincture of muriat
of iron, Ed. Tinctura ferri muriati, Lond.

l ake o! the purified black oxide of iron pow-
dered three ou nebs; muriatic acid about

j

ten ounces, or sufficient to dissolve the

powder. Digest with a gentle heat, and
the powder being dissolved, add sufficient

quantity of alcohol to make the w hole li-

!

quor two pounds and a half.

An active and useful preparation. Dose
from ten to twenty drops.

Murias ammonias et ferri, muriat of ammo-
nia and iron, Ed. Ferrum ammoniacale,
Lond.
Take of red oxide of iron washed and again

dried
; muriat of ammonia, of each equal

parts. Let them be well mixed, and sub-
lime.

'1 his preparation is not much in use.

Tinctura ferri ammoniacalis, Ph. Lond.
Take of ammoniacal iron four ounces; proof

spirit by measure one pound. Digest and
strain.

1 his is a superfluous preparation.

Ferrum tartarisatum, tartarised iron, Ph.
Lond.
l ake of filings of iron one pound ;- crystals

of tartar powdered two pounds ; distilled

water one pound. Mix them, and expose
the mixture to the air in an open glass ves-
sel for eight days; then rub the matter
dried by a sand-bath into a very fine pow-
der.

Dose from five to ten or fifteen grains.

Vinum ferri, wine of iron, Ph. Lond.
Take of iron filings four ounces ; Spanish

white wine four pounds. Digest for a
month with frequent agitation, and strain.

Dose one or two drachms.

Hydrargyrus purificatus, purified quick-
silver, Ed. and Lond.
Take of quicksilver four parts

; filings of iron
one part. Rub them together, and distil

from an iron vessel.

Acetis hydrargyri, acetite of quicksilver,
Ed. Hydrargyrus acetatus, Lond.

Take of purified quicksilver three ounces;
diluted nitrous acid four ounces and a half,

or a little more than may suffice to dissolve
the quicksilver; acetite 'of potass three
ounces; boiling water eight pounds. Mix
the quicksilver with the diluted nitrous
acid, and towards the end of the efferves-

cence digest, if it may be necessary, with
a gentle heat, until the quicksilver is to-
tally dissolved ; then dissolve the acetite
of potass in boiling water, and immediately
on this solution while hot pour the other,
mixing them by agitation. Then place
the mixture on one side that crystals
may form. These being put into a funnel,
wash them with cold distilled water; and
lastly dry them with a very gentle heat. In
preparing the acetite of quicksilver, it is

j

necessary that all the vessels and the fun-

j

ne’l which are used, are of glass,

T his lias been employed as an antisypbi-
litic, in the dose of a grain night and morning,
Its operation, however, is perhaps not to be
depended on.

Murias hydrargyri, muriat of mercury, Ld.
Hydrargyrus munatus, Lond.

!
Take of purified quicksilver two pounds

;

sulphuric acid two pounds and a half; mu-
riat of soda dried four pounds. Boil the
quicksilver with the sulphuric acid in a
glass vessel placed on a sand-bath till the

i
matter becomes dry. When cold, mix it

with the muriat of soda; then sublime it

in a glass cucurbit, with a heat gradually
raised. Separate the sublimed matter from
the scoria?.

T his (the corrosive sublimate) is the
most active ot all the mercurial preparations.
Dose about a fourth of a grain. It is not now
so much as formerly used in the cure of sy-

philis.

Submurias hydrargyri, submuriat of quick-
silver, Ld. Calomelas, Lond.
Take of muriat of quicksilver rub-

bed to powder in a glass mortar four
ounces; purified quicksilver three ounces.
Let them in a glass mortar be rubbed to-

gether, with a very little water, in order to
guard against the acrid powder which-
would without tliis precaution arise, until
the quicksilver is extinguished. Put the
dried powder into an oblong phial, of which
it shall occupy one-third, and let it be sub-
limed in a sand-bath. The sublimation
being completed, and the phial broken, the
red powder about the bottom and white
about the neck of it, are to be both
rejected, the remaining mass is again to be
sublimed and rubbed into a fine powder,
which is lastly to be washed with boiling
distilled water.

This of all mercurial preparations is the
most important in medicine. Its dose, ac-
cording to the different diseases and circum-
stances under which it is employed, varies

;

from an eighth of a grain to ten or more
grains. It ought never to be given in solu-
tion.

Submurias hydrargyri pnecipitatus, pre-
cipitated submuriat of mercury, Ed. Hy-
drargyrus muriatus mitis, Lond.
Take of diluted nitrous acid, purified quick-

silver, of each eight ounces
; muriat of soda

four ounces and a half
;
boiling water eight

pounds. Mix the quicksilver with the di-

luted acid, and towards the end of the ef-

fervescence digest with a gentle heat, fre-

quently shaking the vessel. It is neces-
sary that more quicksilver should be mixed
with the acid than this can dissolve, that
the solution may be obtained completely
saturated. Dissolve at the same time the
muriat of soda in the boiling water while it

is warm
;
pour on it the other solution, and

quickly mix them together. After the
precipitation, pour off the saline liquor,

and wash the submuriat of mercury by
frequently adding warm water, pouring it
off after each time of the subsiding of the
precipitate until it comes off tasteless.

This preparation does not materially dif-

fer from the preceding.

Oxidum hydrargyri cinereum, ash-coloured
oxide of quicksilver.
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Take of purified quicksilver four parts; di-

luted nitrous acid live parts ; distilled water

fifteen parts ; water of carbonat of ammonia
as much as sufficient. Dissolve the quick-

silver in the acid; add gradually the dis-

tilled water; then pour on as much of the

water of carbonat of ammonia as will suffice

to throw down the oxide of quicksilver,

which is then to be washed with pure water
and dried.

This has lately been recommended by
Dr. Home and others as one of the most effi-

cacious and permanent of antisyphilitic reme-
dies. Dose one grain.

Oxidum hydrargyri rubrum per acidum
nitricum, red oxide of quicksilver by nitrous

acid, Ed. Hydrargyrus nitratus ruber, Lon.
Take of purified quicksilver one pound ; of

diluted nitrous acid sixteen ounces. Let
the quicksilver be dissolved, and with a

gentle tire evaporate the solution into a

dry white mass, which rubbed into powder
is to be put into a glass cucurbit, a thick

glass plate being put over its surface ; then

having adapted a capital, and placed the

vessel in sand, let it be roasted with a lire

gradually raised until it assumes the form of

small red scales.

This is used as an escharotic.

Subsulphas hydrargyri flavus, yellow sub-

sulphat of quicksilver, Ed. Hydrargyrus
vitriolatus, Loud.
Take of purified quicksilver four ounces

;

sulphuric acid six ounces. Put them into

a glass cucurbit, and let them boil in a

sand-bath to dryness ; the white matter re-

maining at the bottom of the vessel being

powdered, is to be thrown into boiling

water; it will thus be changed into a yel-

low, which ought to be frequently washed
with warm water.

This preparation, formerly denominated
turpeth mineral, is scarcely at present em-
ployed in medicine.

Sulphuretum hydrargyri nigrum, black sul

-

phuret of quicksilver, Ed. Hydrargyrus cum
sulphure, Lond.
Take of purified quicksilver and sublimed

sulphur, of each equal weights. Let them
be rubbed together in a glass mortar with
a glass pestle, until the globules of quick-
silver entirely disappear.

This is vulgarly denominated ethiops

mineral. It is the least active of all the mer-
curial preparations, and is not much in use.

The following additional preparations of
mercury are found exclusively in the Ph.
Lond.
Hydrargyrus sulphuratus ruber, red sul-

phureted quicksilver.

Take of purified quicksilver forty ounces

;

sulphur eight ounces. Mix the quicksilver

with the melted sulphur. If the mixture
inflames, extinguish it by covering the ves-

sel. Powder and sublime tire material.

This (cinnabar) is principally used to

fumigate venereal ulcers.

Hydrargyrus cum creta, quicksilver with
chalk.

Take of purified quicksilver three ounces;
prepared chalk five ounces. Rub them to-

gether till the globules disappear.

This is scarcely employed.

Hydrargyrus calcinatus, calcined quick-

silver.

Take of pmrified quicksilver one pound. Ex-
pose it in a glass cucurbit with a flat bot-

tom, in a sand-bath, to a heat of 600°, until

it concretes into a red powder.

This has beeii recommended in doses
of half a grain or a grain in confirmed sy-

philis, which has appeared to oppose other
mercurial preparations.

Calx hydrargyri albi, white calx of quick-

silver.

Take of muriated quicksilver, sal ammoniac,
water of prepared kali, of each half a

pound. First dissolve the sal ammoniac,
and then the muriated quicksilver, in dis-

tilled water, to which add the water of

prepared kali. Wash the powder until it

is tasteless.

W Lite precipitate, as the above prepara-
tion is commonly called, is used externally

iu the form of ointment in psora, and other af-

fections of the skin.

Acetis plumbi, acetate of lead, Ed. Ce-
russa acetata, Lond.
Take of white oxide of lead any quantity,

put it into a cucurbit, and upon it pour
twice its quantity in weight of distilled ace-

tous acid ; the mixture is to stand on warm
sand, until the acid becomes sweet: then
pour it otf, and add a fresh quantity of acid
as often as may be necessary, until it

ceases to become sweet; then the whole
liquor, freed from impurities, is to be eva-
porated to the consistence of thin honey,
and put aside in a cool place that crystals

may form, which are to be dried in the

shade. Evaporate the remaining liquor so

as to form new crystals, and repeat this

process, till the liquor ceases to crystal-

lize.

This preparation (the sugar of lead) is

employed chiefly for injections and collyi ia.

Aqua lithargyri acetati, water of acetated
litharge, Ph. Lond.
Take of litharge two pounds and four ounces

;

distilled vinegar one gallon. Mix them
and boil to six pounds, stirring constantly

;

then put the liquor aside, and after the im-
purities have subsided, strain it.

This preparation has long been employ-
ed under the denomination of Goulard's ex-
tract. It is applied to the same purposes
with the preceding.

Oxidum zinci, oxide of zinc.

Let a large crucible be placed in a furnace
filled with burning coals, in such a manner
that it shall be somewhat inclined to its

mouth
;
and when the bottom of the cru-

cible is at a moderate red heat, throw in

pieces of zinc, each of them about the
weight of a drachm. The zinc shortly

inflames, and is converted into white floc-

culi, which from time to time are to be
removed from the surface of the metal,
with an iron spatula, that the combustion
may be more effectual

; when the inflam-

mation ceases, remove the oxide of zinc
from the crucible. Another piece being
thrown in, renew the operation, which
repeat as often as may be necessary. Last-
ly, let the oxide of zinc be prepared in the
same manner as carbonat of lime.

Dose as a tonic, from 2 to 5 or more
grains.

Sulphas zinci, sulphat of z‘nc, White
vitriol.

Take of zinc, cut into small pieces, three
ounces

; sulphuric acid, five ounces ; water,

twenty ounces. Mix them, and the con-
sequent effervescence being over, digest

for sometime on warm sand. Then strain

through paper, and after due exhalation
put the liquor aside, that chrvstals may
form.

1 his is often used as an injection and.
collyrium.

bolutio sulphatis zinci, solution of sulphat
of zinc.

I ake of sulphat of zinc sixteen grains, dis-

tilled water eight ounces, diluted sulphuric

acid sixteen drops. Dissolve the sulphat
ot zinc in the water

; then the acid being
added, liltre through paper.

Aqua zinci vitriolati cum camphora, water
of vitriolated zinc with camphor. Ph. Lond.
Take of vitriolated zinc half an ounce, cam-

phorated spirit half an ounce by measure,
boiling water by measure two pounds.
Mix them, andfiltre through paper.

This is used as a collyrium it requires

no further dilution.

Solutio acetitis zinci, solution of acetite of

zinc.

Take of sulphat of zinc, one drachm ;
dis-

tilled water ten ounces. Dissolve it. "l ake
then of acetite of lead, four scruples ; dis-

tilled water, ten ounces ; dissolve this..

Mix the solutions; and when the iiquor
has remained some time at rest, strain it.

T he solution is regarded as more astrin-

gent than the acetite of lead, and of a less

irritating nature than the sulphat of zinc.,

Pulveres, powders.

Pulvis aromaticus, aromatic powder. Ed.,
and Lond.
l ake of cinnamon, smaller cardamom seeds,

and ginger, of each equal parts. Rub
them into a very fine powder, which is to
be preserved in a glass phial well stopped.
In the Ph. Lond. the proportion of cinna-

mon is greater, and one part is added of
long pepper.

Pulvis asari Europrei compositus, com-
pound powder of asarahacca, Ed. Pulv-. asari

compos. Lond.
Take of asarahacca leaves three parts ; the

leaves of marjoram and lavender flowers,

of each one part. Rub them together to a
powder.
A mild errhine.

Pulvis carbonatis calcis compositus, chalk
powder.
Take of prepared carbonat of lime, four

ounces; of cinnamon, a drachm and a
half; nutmeg, half a drachm. Rub them
together to powder.

Pulvis crete compositus, compound pow-
der of chalk. Ph. Lond.
Take of prepared chalk, half a pound; cin-

namon, four ounces
;

tormentil and gum
arabic, of each three ounces

; long pep-
per, half an ounce. Reduce them to
powder separately, and then mix them.
Dose of either of the above aromatic

astringents, from 15 grains to half a drachm.

Pulvis e creta compositus cum opio.

Take of compound powder of chalk, eight
ounces; hard purified opium, rubbed to
powder, one drachm and a half. Mix
them.

Dose, one scruple, or half a drachm.
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Pulvis chelarum cancri compositus, com-

pound powder of crab’s claws. Ph. Loud,
l ake ol prepared crab’s claws one pound

;

prepared chalk, prepared coral, of each
three ounces. Mix them.

This, though apparently a compound,
is in reality a simple preparation, as the in-

gredients are all mere carbonats of lime.

Pulvds jalapce compositus, compound pow-
der of jalap.

'Lake of the powder of jalap one part
;
super-

tartrite of potass two parts; rub them to-

gether into a very fine powder.
This, in the dose of a drachm and a half,

is an excellent cathartic.

Pulvis ipecacuanha; et opii, powder of ipe-

cacuan and opium, Ed. Pulvis ipecacuanha;
compositus, Loud. (Dover’s powder.)
Take of ipecacuan powder and opium, of

each equal parts ; sulphat of potass eight

parts. Rub them together into a fine pow-
der.

Dose from 15 grains to half a drachm.

Pulvis opiatus, opiate powder.
Take of opium one part

;
prepared carbonat

of lime nine parts. Rub them together
to a fine powder.

Pulvis opiatus, opiate powder, Ph. Lond.
Take of hard purified opium, rubbed to pow-

der, one drachm; prepared burnt harts-

horn nine drachms. Mix them.

Pulvis scammonii compositus, compound
powder of scaimnony.
Take of scammony, supertartrite of potass

of each equal parts. Rub them together
into a very fine powder.

Dose from 10 grains to a scruple.

Pulvis scammonii compositus, compound
powder of scammony, Ph. Lond.
Take of scammony, extract of jalap, of each

two ounces; ginger half an ounce. Rub
them to powder separately, and mix them.

Dose about ten grains.

Pulvis scammonii compositus cum aloe,

compound powder of scammony with aioes,

Ph. Lond.
Take of scammony six drachms

; extract of

jalap, socotorine aloes, of each one ounce
and a half

;
ginger half an ounce. Rub

them to powder separately, and mix them.
Dose .0 or 15 grains.

Pulvis scammonii cum calomelane, pow-
der of scammony with calomel, Ph. Lond.

Take of scammony half an ounce; calomel
and refined sugar, of each two drachms.
Rub them separately to powder, and mix
them.

Dose from 10 grains to 15.

Pulvis sulphatis alumina; compositus, com-
pound powder of sulphat of argil.

Take of sulphat of argil four parts ; kino one
part. Rub them into a fine powder.
A styptic powder principally used ex-

ternally.

Pulvis aloes cum canella, powder of aloes

with canella, Ph. Lond.
Take of socotorine aloes one pound; white

canella three ounces. Rub them sepa-
rately to powder, and mix them.

1 his is generally given in spirits as a
tincture.

Pulvis aloes cum guaiaco, powder of aloes
with guaiac, Ph. Lond.
Take of socotorine aloes one ounce and a

half; guaiac gum-resin one ounce; aro-

matic powder half an ounce. Rub the
aloes and guaiac into powder separately,

then mix them with the aromatic powder.
This is seldom used: dose 15 or 20

grains.

Pulvis aloes cum ferro, powder of aloes

with iron, Ph. Lond.
Take of socotorine aloes an ounce and a half;

myrrh two ounces; dried extract of gen-
tian and sulphat of iron, of each an ounce.
Rub them separately to powder, and mix
them.
Dose from 10 to 15 grains.

Pulvis cerussa* compositus, compound pow-
der of ceruss, Ph. Lond.
'Fake of cerusse five ounces; sarcocolla one

ounce and a half; tragacanth half, an
ounce. Rub them together into powders.

This is used diffused in water as an in-

jection and collvrium.

Pul vis contrayerva; compositus, compound
powder of contrayerva, Ph. Lond.
Lake of contrayerva rubbed to powder, five

ounces; compound powder of crab’s claw's

one pound a half.

This is a useless combination.

Pulvis myrrhae compositus, compound
powder of myrrh, Ph. Lond.
Take of myrrh, dried savin, dried rue, Rus-

sian castor, of each an ounce. Rub them
together to a powder.

Dose a scruple, or half a drachm.

Pulvis senna; compositus, compound pow-
der of senna, Ph. Lond.
Take of senna, crystals of tartar, of each two

ounces
; scammony half an ounce

;
ginger

two drachms. Rub the scammony sepa-

rately, the others together, into a powder,
and mix them.

Dose from half a drachm to a drachm.

Pul vis tragacantha* compositus, compound
powder of tragacanth, Ph. Lond.
Take of tragacanth powdered, gum arabic,

starch, of each one ounce and a half ; re-

fined sugar, three ounces. Rub them into

a powder together.

Dose one or two drachms.

Electuaria, electuaries.

Electuarimn aromaticum, aromatic electu-
ary, Ed. Confectio aromatica, Lond.
I ake ol aromatic powder one part ; syrup of
orange-peel two parts. Mix beating them
well together so as to form an electuary.

Electuarium cassia; fistula;, electuary of
purging cassia, Ed. El. cassia;, Lond.
i ake ol cassia pulp in pods four parts ; tama-
rind pulp, and manna, of each one part

;

syrup ot pale rose four parts. Dissolve
the manna beat in a mortar, in the syrup,
with a gentle heat; then add the pulps,
and by continuing the heat, reduce the
mixture to a proper consistence.

This is scarcely used.

Electuarium cassia: sennas, electuary of
senna, Ed. Elect, senna;, Lond.
Take ot senna leaves eight ounces ; seeds

of coriander four ounces ; liquorice root
three ounces

; figs one pound
;
pulp of

tamarind, ot cassia, and of prunes, of
each halt- a pound; sugar two pounds and
a half. Rub the senna with the coriander
seeds

;
and separate bv passing through a

sieve, ten ounces of mixed powders. Let

the residuum with the figs and liquorice be
boiled in four pounds of water down to

one-half, then express and strain. Evapo-
rate the- strained liquor to about one pound
and a half: afterwards add the* sugar so as

to form a syrup
;
add the syrup gradually

to the pulps, and lastly mix in the powder.
This is the well known lenitive electu-

ary. Dose from half an ounce to an ounce.

Electuarium catechu, electuary of catechu.
Take of catechu extract.four ounces

; kino
three ounces; cinnamon and nutmeg of
each one ounce; opium, diffused through
a sufficient quantity of Spanish white wine,
one drachm and a half; syrup of red rose

boiled to the consistence ot honev, two
pounds and a quarter. Reduce to powder
the solid ingredients, and mixing them with
the opium and syrup, form an electuary.

In this electuary, formerly called japonic
confection, one grain of opium is contained
in rather more than three drachms of the
mass.

Electuarium opiatum, opiate electuary,
Ed. Confectio opiata, Loud.
Take of aromatic powder six ounces; Vir-

ginian snake root finely powdered, three
ounces ; opium, diffused in a sufficient

quantity of white wine, half an ounce

;

syrup of ginger, one pound. Mix so as to
make an electuary.

This preparation has been inserted ip
the Pharmacopoeia, in the place of the com-
plicated mithridate of the antients, and the-
riaca Andromachi.

Electuarium scammonii, electuary of
scammony, Ph. Lond.
lake of scammony powdered one ounce and

a half; cloves and ginger, of each six
drachms

; oil of caraway half a drachm

;

syrup of roses as much as may be sufficient.

Mix the aromatics rubbed together into a
powder, with the syrup; then add the
scammony, and lastly the oi! of caraway.
A stimulant purgative

; dose 1 drachm
or more.

Piluhr, pills.

Pilula: aloeticie, aloetic pills.

Take of socotorine aloes in powder, soap, of
each equal parts. Heat them with connno*
syrup, so as to form a mass fit to be made
into pills.

Pilula; aloes composita, compound aloes
pills, Ph. Lond.
Take of socotorine aloes in powder one

ounce; extract of gentian half an ounce;
oil of caraway two scruples; syrup of
ginger as much as necessary. Beat them
together.

Dose 2 pills, or 10 grains.

Pilula; aloes cum assafostida, pills of aloes
with assafeetida.

Take of socotorine aloes, assafoctida, soap,
ot each equal parts. Beat them with muci-
lage of gum arabic Into a mass.

Dose 2 or 3 pills.

Pilula; aloes cumcolocynthide, pills of aloes
with eolocynth.

Take ot socotorine aloes, scammony, of each
eight parts; eolocynth four parts; sulphat
of potass with sulphur, oil of cloves, of
each one part. Let the aloes and scam-
mony with the salt be reduced to powder;
then let the eolocynth be rubbed into a fins

powder, and the oil be added. Lastly,
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Beat them into a mass with the mucilage of

gum arabic.

Dose 2 pills. It is a powerful cathartic.

Pilute aloes cum myrrha, pills of aloes

with myrrh, Ed. and Loncl.

'l ake of socotorine aloes four parts ; myrrh
two parts; saffron one part. Beat them
with simple syrup into a mass.

1 his is in frequent use as a purgative.

Dose 2 or 3 pills.

Pilulae assafoetidx composite, compound
assafeetida pills.

Take of assafeetida, galbanum, myrrh, of

each eight parts; rectified oil of amber
one part. Beat them with simple syrup

into a mass.

Dose 2 or 3 pills.

Pilulae galbani composite, compound pills

I of galbanum, Loud.

!
Take of galbanum, opoponax, myrrh, saga-

penum, of each one ounce ;
assafeetida

half an ounce ; syrup of saffron as much
as may be sufficient. Beat them together.

These pills are nearly similar to the pre-

j

ceding.

Pilulae ammonlareti cupri, pills of ammonia-
ret of copper.

Take of ammoniaret of copper sixteen

grains ; crumb of bread four scruples; water

of carbonat of ammonia, as much as is suf-

ficient. Beat them into a mass which is to

be divided into thirty pills.

Dose 1
pill.

Pilulae hydrargyri, mercurial pills, Ed. and
Loiul.

j

Take of purified quicksilver, conserve of the

red rose, of each one ounce; starch two
ounces, llub the quicksilver with the

conserve in a glass mortar, until the glo-

bules disappear, adding, as occasion shall

require, a little gum arabic mucilage
;
then

add the starch, and beat with a little water

into a mass, which immediately divide into

480 pills.

Dose 2 pills, gradually increased,

Pilulae opiate, opiate pills, Ed. Pilulae

j

opii, Lond.
Take of opium one part; extract of liquorice

seven parts ; Jamaica pepper two parts.

Mix separately the opium and the extract,

softened with diluted alcohol, and beat

them into a pulp; then add the pepper

previously reduced to powder, and beat

them into a mass.

In the Ph. L. the pepper is omitted.

Pilute riiaei composite, compound rhubarb

i

pills.

Take of rhubarb root one ounce ; socotorine

aloes six drachms; myrrh half an ounce ;

oil of peppermint half a drachm. Beat

them with syrup of orange-peel into a

mass.

Dose 2 pills.

Pilulae scilliticas, squill pills, Ed. Pilulae

scilte, Lond.
i Take of dried squills powdered one scruple ;
1

gum ammoniac, smaller cardamom seeds

in powder, and extract of liquorice, of each

one drachm. Beat them into a mass with

simple syiup.

Dose 2 pilis.

Trochisci, troches, or lozenges.

Trochisci carbonatis calcis, troches of car-

bonat oi lime, Ed. Trochisci crete, Lond.

Take of prepared carbonat of lime four

ounces
;
gum arabic one ounce ;

nutmeg
one drachm; refined sugar six ounces.

Hub these into powder, and with water
form it into amass lit for leaking troches.

Trochisci glycyrrhiza?, liquorice troches,

Ed. and Lond.
Take of extract of liquorice and gum arabic,

of each one part ;
refined sugar two parts.

Let these be dissolved in warm water and
strained; then with a gentle heat evaporate

the solution into a mass, which is to be
divided into troches.

Trochisci glycyrrhizae cum opio, liquorice

troches with opium.
Take of opium two drachms

;
tincture of

tolu balsam half an ounce; simple syrup
eight ounces; extract of liquorice soften-

ed with warm water, and gain arabic in

powder, of each live ounces. First rub the

opium with the tincture; then gradually

add the syrup and the extract; afterwards

sprinkle in by degrees the gum arabic

powder, and lastly dry the mass, that it

may be made into troches, each weighing
ten grains.

These are useful in relieving catarrhal

cough.
Trochisci gummosi, gum troches.

Take of gum arabic four parts; starch one
part

; refined sugar twelve parts. These,
powdered, are to be formed with rose water
into a mass, fit for making troches.

Trochisci nitratis potassa?, troches of ni-

trat of potass, Ed. Trochisci nilri, Lond.
Take of nitrat of potass one part; refined

sugar three parts. Beat them to powder,
and make them, with gum tragacanth mu-
cilage, into a mass, proper for forming
troches.

Trochisci amyli, starch troches, Lond.
Take of starch one ounce and a half; liquo-

rice six drachms
;

Florentine orris half an
ounce

;
refined sugar one pound and a

half. Bub these to powder, and with

tragacanth mucilage form troches. They
may be made, it preferred, without the

orris.

Trochisci magnesia?, magnesia troches,

Lond.
Take of burnt magnesia four ounces; refined

sugar two ounces; powdered ginger one
scruple. Hub them together, and adding
mucilage of gum arabic, form them into

troches.

Trochisci sulphuris, sulphur troches, Ph.

Lond.
lake of washed flowers of sulphur two

ounces; refined sugar four ounces; muci-
lage of quince seeds as much as sufficient.

Hub them together and form troches.

Linimenta, unguenta, et cerata, liniments,

ointments, and cerates.

In making these compositions, fatty and
resinous substances are to be melted with

a gentle heat, constantly stirring, and
sprinkling in the dry ingredients, if there

are any, in line powder, until by cooling

the mixture acquires a stiffness of consist-

ence.

Liuunentum simplex, simple liniment.

Take of olive oil four parts
;
while wax one

part.

Unguentum simplex, simple ointment.

Take of olive oil live parts
;
white wax two

parts.

40/

Ceratum simplex, simple cerate, Ed. Ce-
ratum spermatis ceti, Lond.
lake of oiive oil six parts; white wax three

parts; spermaceti one part.

The above three compositions only

differ in consistence.

Unguentum adipis suilte, ointment of

hog’s lard, Ph. Lond.
l ake of prepared hog’s lard two pounds ;

rose

water three ounces. Beat the lard with

the rose water until they are mixed, then
liquefy with a gentle heat, and put it aside

that the water may subside. After pour
off the ointment, stirring it constantly

until it lias cooled.

Unguentum resinosum, resinous ointment,
Ed. Ung. resinie flavse, Lond.
l ake of hog’s lard eight parts ; white resin

live parts; yellow wax two parts.

This ointment is used principally when
suppuration is wished to be promoted.

Unguentum pulveris meloes vesicatorii,

ointment ot the powder of cantharides, Ed.
Ceratum cantharidis, Lond.
Take of resinous ointment seven parts

;
pow-

der of cantharides, one part.

'Phe cantharides ointment is used prin-
cipally when the discharge, excited by a
blister, is wished to be preserved and con-
verted into a purulent matter.

Unguentum infusi meloes vesicatorii, oint-

ment of infusion of cantharides, Ed. Ung..
cantharidis, Lond.
Take of cantharides, white resin, yellow wax,

of each one part; Venice turpentine and
hog’s lard, of each two parts

;
boiling water

four parts. Macerate the cantharides in

the water for a night, and strain the liquor,

pressing it strongly : having added the lard
boil the liquor until the water is evapo-
rated, then add the wax and resin. These
being melted and removed from the fire,,

add the turpentine.

This is milder than the preceding.

Unguentum subacetitis cupri, ointment of
subacetite of copper (verdigris).

Take of resinous ointment fifteen parts
; sub-

acetite of copper one part.

An escharotic applied principally to foul
and obstinate ulcers,

Unguentum h\ drargyri, ointment of quick-
silver (blue ointment).

lake of quicksilver, mutton suet, of each one
part; hog’s lard three parts. Carefully rub
them in a mortar until the quicksilver glo-
bules disappear. It may be made with
double or triple the quantity of quick-
silver.

Unguentum hydrargyri fortius, stronger
ointment of quicksilver, Ph. Lond.
l ake of purified quicksilver two pounds

;

prepared hog’s lard twenty-three ounces ;.

prepared tallow one ounce. Hub first the
quicksilver with the tallow, and

-

a little lard,
until the globules disappear. 1 lien add
the remaining lard so as to form an oint-
ment.

Unguentum hydrargyri milius, milder
ointment of quicksilver, Ph. Lond.
Bake of the stronger ointment of quicksilver
one part

;
prepared hog’s lard two parts.

Mix them. One drachm of the stronger
ointment to be introduced by friction

; the
weaker ointments aresupertluous.

Ungu nb.moxidi hydrargyri cinerei, oint-
ment of grey oxide of quicksilver.
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I ake of grey oxide of quicksilver one part

;

Jiog s lard three parts.

i his it has been supposed will prove
more active than tire common blue ointment,
on account ot the quicksilver being more
oxidised.

Unguentum oxidi hydrargyri rubri, oint-
lnent of red oxide of quicksilver,
lake of red oxide of quicksilver by nitric

ac'H on c‘ part ; hog’s lard eight parts.
1 his is chiefly used to remove fungi

from ulcers.

Unguentum calcis hydrargyri albi, oint-
ment of white calx of quicksilver, Ph. Loud.
J ake of white calx ot quicksilver one drachm

;

ointment of hog’s lard one ounce and a
half. Mix them so as to form an oint-
ment.

_
Used principally in psora.

Unguentum nitratis hydrargyri fortius,
stronger ointment of nitrat of quicksilver.
Phi. T ug. hydrargyri nitrati, Lond.
lake ot purified quicksilver one part; ni-

trous acid two parts; hog’s lard twelve parts.

-Digest the quicksilver with the nitrous
aoid. in a sand-bath, until a solution is

obtained, which while hot is to be mixed
with the hog’s lard melted, and beginning
to cool. Beat the mixture thoroughly in
a glass mortar, so as to make an ointment.

Unguentum nitratis hydrargyri mitius,
milder ointment of nitrat of quicksilver.

1 his is made in the same manner as the
last with a triple proportion of lard.

Unguentum acidi nitrosi, ointment of ni-

trous acid.

Take of hog’s lard one pound; nitrous acid
-eix^ drachms. Mix gradually the acid
with the melted lard, and during the cool-
ing of the mixture, beat it thoroughly.

Unguentum oxidi plumbi albi, ointment
of white oxide of lead.

Take of simple ointment live parts
; white

oxide of lead one part.

Unguentum acetitis plumbi, ointment of
acetile of lead, Ed. Ung. cerussai acetata;.

Eon cl.

Take of simple ointment twenty parts; ace-
tite of lead one part.

Ceratum lithargyri acetati compositum,
compound cerate of acetated litharge, Ph.
Loud.
1 ake of water of acetated litharge two ounces
and a half; yellow wax four ounces ; olive
oil nine ounces

; camphor half a drachm.
Rub the camphor with a little of the oil.

Melt the wax with the remaining oil, and
as soon as the mixture begins to thicken,
pour on gradually the water of acetated
litharge, and stir constantly until the mix-
ture has cooled

; then mix with . it the
camphor rubbed with oil.

1 his is the common Goulard’s cerate.

Ceratum carbonatis zinci impuri, cerate
of impure carbonat of zinc, Ed. Cerat.
lapidis calaminaris, Lond.
Take of simple cerate live parts

;
prepared

impure carbonat of zinc one part.

This is the common healing cerate.

Unguentum oxidi zinci impuri, ointment
of impure oxide of zinc, Ed. Ung. tutias,

Lond.
Take of simple liniment five parts

;
prepared

impure oxide of zinc one part.

Principally employed in chronic inflam-
mation of the eyes.

t nguentum oxidi zinci, ointment of oxide !

of zinc.

Take of simple liniment six parts
; oxide of

zinc one part.

This is employed likewise in ophthalmia.

Unguentum pick, ointment of tar, Eel.

and Loud.
'1 ake of tar five parts

;
yellow wax two parts.

The chief use of tar ointment is in tinea

capitis.

.
Unguentum sulphuris, ointment of sulphur,

Ed. and Lond.
Take of hog’s lard four parts; sublimed sul-

phur one part. To each pound of this

ointment acid essential oil of lemon, or oil

of lavender, half a drachm.
'.i his is deemed one of the most efficaci-

ous ointments in psora.

Unguentum elemi compositum, compound
ointment of elemi, Ph. Lond.
Take of elemi one pound

; common turpen-
tine ten ounces

;
prepared suet two pounds;

olive oil two ounces. Melt the elemi with
the suet, and having removed it from the
fire, mix it immediately with the turpen-
tine and oil, then strain the mixture.
Unguentum hellebori albi, ointment of

white hellebore, Ph. Lond.
Take ot white hellebore rubbed to powder
one ounce; ointment of hog’s lard four

ounces; essence of lemon half a scruple.
Mix them so as to form an ointment.

This ointment is often employed in

psora.

Unguentum sambuci, ointment of elder,

Ph. Loud.
l ake of elder flowers four pounds

;
prepared

mutton suet three pounds
;
olive oil one

pound. Beat the elder flowers with the
suet and oil, until they become friable

;

then pour out the fluid and strain it.

Ceratum saponis, cerate of soap, Ph.
Lond.
lake of soap eight ounces; yellow wax ten
ounces; litharge in powder one pound;
olive oil one pound; vinegar one gallon.

Boil the vinegar with the litharge on a
gentle fire, constantly stirring, until the
mixture becomes uniform and thick

; then
mix with it the other ingredients, so as to

form a cerate.

Emplastrci, plasters.

_

Emplastrum simplex, simple plaster, Ed.
Emp. cerae comp. Lond.
Take of yellow wax three parts; mutton

suet and resin of each two parts.

This is principally employed as an ap-
plication after a blister.

Emplastrum oxidi plumbi semi vitrei, plas-

ter of semivitreous oxide of lead, Ed. Emp.
lithargyri, Lond.
r
i ake of the semivitreous oxide of lead one

part
; olive oil two parts. Having added

water, boil them, stir ing constantly, until

the oil and oxide unite and form plaster.

This is chiefly applied to excoriations or
trivial wounds.

^
Emplastrum resinosum, resinous plaster,

Ed. Emp. lithargyri cum resina, Lond.
Take of plaster of semivitreous oxide of lead

five parts
; resin one part.

Tins is the common adhesive plaster.

Emplastrum oxidi ferri rubri.

Take of plaster of semivitredus oxide of lgad
twenty-four parts

; resin six parts
;

yel-

low wax, olive oil, of each three parts

;

red oxide of iron eight parts. Rub the
red oxide of iron with the oil, and add to

it the other ingredients melted.

The strengthening plaster, applied prin-

cipally in lumbago.
Emplastrum assafetidx, assafosticia piaster.

Take of plaster of semivitreous oxide of lead,

assafortida, galbanum, yellow wax, of each
equal parts.

This is sometimes used in hysteric com-
plaints, applied to the breast.

Emplastrum guinniosum, gum piaster.

Take ot plaster of semivitreous oxide of lead

eight parts ; ammoniac, galbanum, yellow-

wax, of each one part.

A stimulant plaster ernployed to encou-
rage suppuration.

Emplastrum hydrargyri, quicksilver plas-

ter, Etl. Emp. lithargyri cum hydrargyro,
Lond.
Take of olive oil, resin, of each one part

;

quicksilver three parts; plaster of semi-
vitreous oxide of lead six parts. Rub the
quicksilver with the oil and resin melted
together, and then cooled, until the glo-

bules disappear ; then add gradually the

plaster of semivitreous oxide of lead, melt-
ed, and mix them all together.

A discutient piaster.

Emplastrum saponaceum, soap plaster,

Ed. Emp. saponis, Lond.
l ake of plaster of semivitreous oxide of lead

four parts
;
gum plaster two parts

; sliced

soap one part. Mix the soap with the
plasters melted together.

This as a discutient is inferior to the
preceding.

Emplastrum meloes vesicatorii, plaster of

cantharides, Ed. Emp. cantharidis, Lond.
Take of mutton suet, yellow wax, resin and

cantharides, of each equal weights. The
Spanish Hies rubbed with fine powder, are
to be used with other ingredients, melted
together, and removed from the fire.

Common blistering plaster.

Emplastrum meloes vesicatorii composi-
tum, compound plaster of cantharides.

Take of Burgundy pitch eighteen parts; tur-

pentine and cantharides of each twelve
parts ; subacetite of copper two parts ;

mustard seed and black pepper of each one
part. To the melted Burgundy pitch and
wax, add the turpentine. When the
liquefaction is complete, and while tire

fluid is still warm, sprinkle in the other
ingredients, powdered and mixed, stirring

constantly so as to form plaster.

Emplastrum ammoniaci cum hydrargyro,
plaster of ammoniac with quicksilver. Eh.
Lond.
Take of strained ammoniac one pound

; pu-
rified quicksilver three ounces; sulphu-
reted oil one drachm, or as much as suf-

ficient. Rub the quicksilver with the
sulphureted oil, until the globules disap-

pear; then gradually add the melted am-
moniac and mix them.
Emplastrum cumini, cumin plaster, Ph.

Lond.
Take of cumin, caraway, bay berries, of

each three ounces; Burgundy pitch three
pounds; yellow wax three ounces. With
the pitch and wax melted, mix the other
ingredients rubbed to powder.
Emplastrum ladani compositum, compound

plaster of ladanum, Ph. Lond.
Take of ladanum three ounces ; frankincense

10
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one ounce ; cinnamon in powder, express-

ed oil of nutmeg, of each half an 'ounce ;

oil of spearmint one drachm. To the

melted frankincense add first the lada-

num, softened by heat, then the expressed

oil of nutmeg; afterwards mix these and
the cinnamon with the oil of mint, and
beat them in a warm mortar. Keep the

plaster in a close vessel.

This as a stimulant application is su-

perior to the preceding.

Emplastrum lithargyri compositum, com-
pound litharge plaster, Ph. Loud.

Take of litharge plasterthree pounds; strain-

ed galbanum, eight ounces; common tur-

pentine, ten drachms ; frankincense, three

ounces. Mix the frankincense, rubbed to

powder, with the galbanum and turpentine

melted, and add the litharge plaster melted

with a -slow.fire.

Emplastrum picis Burgundies composi-

tum, compound Burgundy pitch plaster, Ph.

Lond,
Take of Burgundy pitch two pounds

;
lada-

num, one pound; yellow resin, yellow wax,

of each four ounces; expressed oil of nut-

meg, one ounce. To the pitch resin and
wax melted together, add first the lada-

nurn, then the oil of nutmeg.

Emplastrum thuris compositum, com-
pound frankincense plaster, Ph. Lond.

Take of'frankincense half a pound; dragon’s

blood, three ounces ; litharge plaster, two
pounds. To the litharge plaster melted,

add the others rubbed to powder.

This is employed as a strengthening

plaster.

Cataplnsmata, cataplasms.

Cataplasma aluminis, alum cataplasm,

.Ph Lond.
Take the whites of two eggs, agitate them

with a piece of alum until a coagulum is

formed.
Applied in some kinds of ophthalmia.

Cataplasma cumini, cumin cataplasm, Ph.

Lond.
Take of cumin one pound; bay berries,

dried scordium, Virginian snake root, of

each three ounces.; cloves one ounce.

Rub them all together into powder, and
having added three times their weight of

honey, form a cataplasm.

Cataplasma sinapeos, mustard cataplasm,

Ph. Lond.
Take of mustard in powder, crumbs of bread,

of each half a pound; warm vinegar as

much as is sufficient. Mix so as to form
a cataplasm.

This is the sinapism which is usually ap-

plied to the soles of the feet, as a stimulant

in the last stages of typhoid fever, and in other

affections of debility.

A table shelving the quantity of opium,
antimony, and quicksilver, in the different

compound medicines of the Edinburgh and
London Pharmacopoeias.
Vinum tartritis antimonii, Ed. has two

grains of tartrite of antimony in each ounce.
Vinum antimonii tartarisati, Lond. has four

grains of the tartrite of antimony (antim.

tart.) in each ounce.

Tinctura opii, Ed. lias three grains and a

ball of opium to one drachm of the tincture.

Tinct. opii, Lond. has one grain of opium in

each thirteen drops of the tincture.

Tinct. opii ammoniata, Ed. has rather more
Vox, II.

than a grain of opium in each drachm of the

tincture. Tinct. opii camphorata, Loud,
has a grain of opium to halt an ounce of the
tincture.

Tinctura saponis cum opio, Ed. has a
scruple otf opium in each ounce of the liquid.

Pulvis ipecacuanha et opii, Ed. has a grain

of opium in ten grains of the powder. Pulv.
ipecacuanha; compositus, Lond. the same.

Pulvis opiatus, Ed. and Lond. ten grains

contain a grain of opium.
Electuarium catechu, Ed. has in each

ounce about two grains and a half of opium.
Electuarium opiatum, Ed. has in each

drachm a grain and a half of opium. Con-
fectio opiata, Lond. has one grain of opium
to thirty-six of the mass.

Pilulae hydrargyri, Ed. has fifteen grains of
mercury to each drachm, Lond. a grain to
each two grains and a half.

Pilulae opiatic, Ed. Ten grains of the mass
contain a grain of opium, Lond. live grains
contain a grain.

Trochisci glycirrhizaecum opio, Ed. One
drachm of the mass has a grain of opium.
Unguentum nitratis hydrargyri fortius et

initios, Ed. The first has in each drachm
four grains of quicksilver and eight of nitrous
acid

;
the second has half a grain of quick-

silver and one of nitrous acid, in each scruple.

Unguentum hydrargyri, Ed. in each
drachm has twelve grains of quicksilver.

Ung. hyd. fortius, Lond. has a drachm of
quicksilver in two of the mass

;
the mitius

has a drachm in five drachms.
Emplastrum hydrargyri, Ed. has in each

drachm about sixteen grains of quicksilver.

Table of the gradations in doses of medi-
cine,from Mr. Murray’s Materia Medica.

Suppose that the proper dose of the me-
dicine to be given is one drachm:

For a person from 14 to 21 years, it will be
two-thirds or two scruples.

For a person from 7 to 14 years, it will be
one-half or half a drachm.

For a person from 4 to 7 years, it will be
ene-third or a scruple.

For a person of 4 years, it will be one-
fourth or fifteen grains.

For a person of 3 years, it will be one-
sixth or half a scruple.

For a person of 2 years, it will be one-
eighth, or eight grains.

For a person of 1 year, ft will be one-
twelfth or five grains.

PHARNACEUM, a genus of the pentan-
dria trigynia class of plants, without any co-

rolla; but the calyx resembles one, being co-
loured on the inside, and its edges thin

; the
fruit is an oval capsule, obscurely trigonal,

and in part covered by the cup; it consists

of three cells, in which are contained nume-
rous nitid, orbiculatecl, and depressed seeds,

surrounded with a margin.

PH.ARO is the name of a game of chance,
the principal rules of which are: the banker
holds a pack consisting of 52 cards ; he draws
all the cards one after the other, and lays them
down alternately at his right and left hand

;

then the ponte may at his pleasure set one or

more stakes upon one or more cards, either

before thebanker has begun to draw the cards,

or after he has drawn any number of couples.

The banker wins the .stake of the ponte when
the card of the ponte comes out in an odd
place on his right hand, but loses as much to
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the ponte when it comes out in an even place

on his left hand. The banker wins half the

poiite’s stake when it happens to be twice in

one couple. When the card of the ponte,

being but once in the stock, happens to be the

last, the ponte neither wins nor loses; and the

card of the ponte being but twice in the stock,

and the last couple containing his card twice,

he then loses his whole stake. De Moivre
has shewn how to find the gain of the banker
in any circumstance of cards remaining in the

stock, and of the number of times that the

ponte’s card is contained in it. Of this pro-

blem he enumerates four cases, viz. when the

ponte’s card is once, twice, three, or four

times in the stock. In the first case, the gain

of the banker is —
,

n being the number of
n

car3s in the stock. In the second case, his gain

. » — 2 X V . 2 \n — I

is — -l-
,
or — —*

b X n — 1 » X « — 1 » x " — I

supposing y
— In the third case, his gain is

%y_

2 X n -

3

b X «
, supposing y = §.

In the fourth case, the gain of the banker.,

ii - , . 2n — 5
or the loss of the ponte, is y»r n— 1 x n — 3

— 5
or

, supposing: y = i. De
2 X « — 1 X » — '3

° a

Moivre has calculated a table, exhibiting this

gain or loss for any particular circumstance of

the play
;
and he observes, that at this play

the least disadvantage of the ponte, under the

same circumstance of cards remaining in the

stock, is when the card of the ponte is but
twice in it

;
the next greater when three

times, the next when once, and the greatest

when four times. He has also demonstrated,
that the whole gain per cent, of the banker
upon all the money that is adventured at this

game, is 2/. 19s, 10d. See De Moivre’s Doe-
trine of Chances, p. 77.

PHAR'US, a genus of the hexandj'ia order,
in the moncEcia class of plants, and in the na-
tural method ranking under the fourth order,
gramina. The male calyx is a bivalved uni-
tlorous glume ; the corolla, a bivalved glume

;

the female calyx the same with the male; the
corolla an uniflorous, long, and wrapping
glume. There is but one seed. There are
three species, grasses of the East and West
Indies.

PHARYNX. See Anatomy.
PHASCUM, in botany, a genus of the

order of musci, belonging to the crvptogamia
class of plants. The anthera is operculated,

with a ciliated mouth
;

the calyptra: are
minute.

PHASED LUS, kidney-bean, a genus of the

diadelphia decandria class of plants, the co-

rolla whereof is papilionaceous; the vexilhnn
is cordated, obtuse, einarginated, and reclined

with reflex sides; the ala; are roundidi, of the

same length with the vexillum, and stand
upon long ungues ; the carina is narrow, and
revolves spirally in a contrary direction to the
sun

;
the fruit is a long, straight, coriaceous,

and obtuse pod ; the seeds are oblong, com-
pressed, and kidney-shaped. 'I’here are 21

species.

PHASES. See Astronomy.
PHASIANUS, in ornithology, a genus be-

longing to the order of galling. The cheeks

are covered with a smooth naked skin. Pita
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siamis is derived from the. river Phasis, the
banks of which are the native habitation of

the pheasant. The species are

:

1. The gallus, or common cock and hen,
with a compressed caruncle, or fleshy comb
on the top of the head, and two caruncles or

wattles under the chin. The ears are naked,
and the tail is compressed and erected. Of
all birds, perhaps this species affords the
greatest number of varieties, there being
scarcely two to be found that exactly resem-
ble each other in plumage and form. The
tail, which makes such a beautiful figure in

the generality of these birds, is yet found en-
tirely wanting in others

;
and 'not only the

tail, but the rump also. The toes, which are
usually four in all animals of the poultry kind,
yet in a variety of the cock are found to

amount to live. The feathers, which lie so

sleek and in such beautiful order in most of

those we are acquainted with, are in a peculiar
breed all inverted, and stand staring the
wrong way. Nay, there is a species that

comes trom Japan, which, instead of feathers,

seems to be covered over with hair.

It is not well ascertained when the cock
was first made domestic in Europe ; but it is

generally agreed that we first had him in our
western world from the kingdom of Persia.

In his wild condition, his plumage is black
and yellow, and his comb and wattles yellow
and purple. There is another peculiarity also

in those of the Indian woods; their bones,
which, when boiled, with us are white, as

every body knows, in those are as black as

ebony.

No animal in the world has greater courage
than the game cock, when opposed to one of
his own species

; and in every part of the
world where refinement and polished man-
ners have not entirely taken place, ceck-
iighting is a principal diversion. In China,
India, the Philippine islands, and all over the
East, cock-fighting is the sport and amuse-
ment even of kings and princes. With us it

is declining every day; and it is hoped it will

in time be utterly banished.
The cock claps his wings before he sings or

crows. His sight is very piercing; and he
never fails to cry in a peculiar manner when
be discovers any bird of prey in the air. His
extraordinary courage is thought to proceed
from his being the most salacious of all other
birds whatsoever. A single cock suffices for
ten or a dozen hens.

The hen seldom clutches a brood of chick-
ens above once a season, though instances
have been known in which they have pro-
duced two. The number of eggs a domestic
lien will lay in the year are above two hun-
dred, provided she is well fed and supplied
with water and liberty. Ten or twelve chick-
ens are the greatest number that a good hen
can rear and clutch at a time

;
but as this

bears no proportion to the number ofher eggs,
schemes have been imagined to clutch all the
eggs Tf a hen, and thus turn her produce to
the greatest advantage. See Hatching.
Of this species Mr. Latham enumerates no

less than 13 permanent varieties, beginning
with the wild cock, which is a third less in the
body than the domestic cock. This variety
he imagines to be the original stock whence
all our domestic varieties have sprung. They
appear to be natives of the forests of India.
There are but few places, however, as Mr.
Latham goes on to observe, where the djf-
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ferent voyagers have not met with cocks and
hens, either wild or tame ; and mention has
been particularly made of finding them at St.

Jago, Pulo Conclore, isle of Timor, Philippine
and Molucca Isles, Sumatra and Java, New
Guinea, Tinian, and most of the isles of the
South Seas.

2 . The motmot, or Guinea pheasant, is

brownish, somewhat red below, with a wedge-
like tail, and wants spurs. 3. The colcbicus
is red, with a blue head, a wedge-shaped tail,

papiilous cheeks. It is a native of Africa and
Asia. 4. The argus is yellowish, with black
spots, a red face, and a blue crest on the back
part of the head. It is found in Chinese
Tartary. 5. The pictus has a yellowish crest,

a red breast, and a wedge-shaped tail. It is

a native of China. See Plate Nat. Hist,

fig. 331.

Mr. Latham enumerates nine different

species of pheasants, and of the common phea-
sant he reckons six varieties. The first which
he describes is the superb pheasant. This
bird Linnaeus described from the various re-

presentations of it painted on paper-hangings
and China-ware

; and farther confirmed by
a figure and description in a Chinese book
which came under his inspection.

“ We have lately seen,” says Latham, “ a

drawing of the tail feather of a bird of the
pheasant kind, which measured above six feet

in length, and which, it is probable, must have
belonged to some bird not hitherto come to

our knowledge. The drawing is in the pos-
session of major Davies, who took it from the
original feather ; two of which were in the
possession of a gentleman of his acquaintance,
and were brought from China. They are
exactly in shape of the two middle feathers of

the painted pheasant; the general colour is

that of a fine blue grey, margined on the sides

with a rufous cream-colour, and marked on
each side the shaft with numerous bars of
black; between 70 and 80 bars in all, those
on the opposite sides of the shaft seldom cor-
responding with each other.
“ The argus, though a native of China, is

very commonly found in the woods of Suma-
tra, where it is called coo-ow. It is found
extremely difficult to be kept alive for any
considerable time after catching it in the
woods; never for more than a month. It

seems to have an antipathy to the light, being
quite inanimate in the open day

;
but when

kept in a dark place it appears perfectly at

ease, and sometimes makes its note or call,

from which it takes its name, and which is ra-

ther plaintive, and not harsh like that of a
peacock. The flesh resembles that of the
common pheasant.”

For the parraka, which Mr. Latham reckons
a variety of the common pheasant, and which
is found' in the woods of America, and re-

markable for its loud cry, see Plate Nat.
Hist. fig. 330.

PIIASMA, a genus of insects of the order
hemiptera

; the generic character is, head
large; antenna; filiform

; eyes small, rounded;
stemmata three, between the eyes ; wings
four, membranaceous, the upper pair abbre-
viated, the lower pleated

; feet formed for

walking.

This, which is not, strictly speaking, a
Linnsean genus, being formed from some of
the Linniean mantes, differs from the genus
mantis in having all the legs equally formed
for walking, or without the falciform joint,

which distinguishes the fore-legs in the genus-
mantis. The antenna; are setaceous, and
the head large and broad : to these characters
may be added the shortness -of the upper
wings or hemelytra, which scarcely cover
more than about a third part cf the body,
while the lower wings, are often very large and
long. In their mode of life the phasmaU; dif-

fer trom the mantes; feeding entirely on ve-
getable food. In the extraordinary appear-
ance of many of its species this genus is at
least equal to that to which we allude.

The most remarkable is the phasma gigas,
or giant phasma. Chiantis gigas, Lin.)

' This
insect measures six or eight inches in length,
and is ot a very lengthened shape both in
thorax and abdomen, .which are of a sub-
cylindric form, the thorax being roughened
on the edges and upper surface by numerous
small spines or tubercles

; the upper wings
are small, green, and veined like the leaves
of a plant, while the lower are very ample,
reaching half the length of the body or farther,

of a very pale transparent brown, elegantly
varied and tesselated by darker spots and
patches; the legs are of moderate length, with
the joints roughened by spines. The larva
and pupa of this species bear a more singular
appearance than even the complete insect,

greatly resembling, on a general view, a piece
of dry stick with several small broken twigs
adhering to it

; for this reason it has been
generally known in collections by the name
of the walking-stick, and under this title is

figured in Edwards’s Gleanings of Natural
History, and many other publications. It is,

however, probable, that though of a pale
brown in its dry state, it is in reality green
when living

; the natural colour fading after

death, as in many others of this tribe, it is a
native of the island of Amboina. It may be
added, that this insect either runs into several
varieties as to size and Some other particulars,
or that there exist in reality many distinct
species, which have been confounded under
one common name.
The phasma dilatatum is another extraor-

dinary species, and seems to have been first

described in the fourth volume of the Trans-
actions of the Linnxan Society, by Mr. John
Parkinson.

It is supposed to be a native of Asia, and
belongs to that tribe of insects which Stoll lias

called spectres, and which constitute a dis-
tinct genus from that of mantis. It measures
six inches and a quarter from the upper part
or top of the head to the extremity of the
abdomen. The whole animal is of a flattened
form, more especially on the abdomen, which
measures about an inch and a half across in
its broadest part : the thorax is of an obtusely
rhomboidal form, the slides sloping each way
from the flattish upper part. The whole thorax
is not only edged with spines, but has also se-
veral very sharp ones distantly scattered over
its surface. The head rises up backwards into
an obtusely conic shape, and has several very
strong and large spines or processes. The
abdomen is edged, almost throughout its

whole length, with a continued series of small
spines, to the number of five on the side of
each individual segment: the extreme seg-
ments are without spines. The thighs or first

joints of the lower pair of legs are in this in-
sect remarkably strong, of a somewhat trian-
gular shape, and beset with some strong

: spines
;
but the tibia; or second joints are
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armed with far larger and stronger ones. The i

general colour of the thorax, abdomen, and
head, is brown in the dead, but might pro-

bably have been green in the living, animal.

The wings are scarcely larger than the elytra

or wing-sheaths, and seem originally to have
been reddish ; the tips are green. These
wings are very strongly veined with brown
fibres ; the wing-cases are of a strong opake
green, and were doubtless more vivid in the

living insect: they have a great resemblance
to a pair of leaves. The month has four palpi,

which are rather long, and under the mouth
are situated -two leaf-shaped organs, perhaps
belonging to the action of that part. The
abdomen is terminated by a kind of boat-

shaped organ, the keel of which possesses a

considerable space beneath the abdomen, so

that fewer segments appear on that part than
above. The concavity of this organ is co-

vered by a terminal scale and bitid process,

constituting the tip of the abdomen on the

upper part. On raising this valve, an ovum,
nearly of the size of a pea, but of a more
lengthened form, is discovered lying in the

cavity beneath
;
and on inspecting farther into

the cavity of the abdomen, a great many more
ova, exactly similar, were found, to the num-
ber of live or six and twenty: these eggs are

of a slightly oblong shape, but flattened at one
end ; they are of a brown colour, and marked
all over with numerous impressed points, and
have on one side a mark or double waved
line, so disposed as to represent a kind of

cross, as if carved on the surface
;
the flattened

end is surrounded by a small rim or ledge,

and seems to be the part which opens at the

exclusion of the larva, since it readily separates

from the rest. On immersing some of these

ova in warm water, and opening them, the in-

cluded yolk, of a deep yellow colour, and of

the appearance of a transparent gum, was
discovered ; and this, when burned, afforded

the usual smell of animal substances, but in

some it was accompanied by a slight degree
of fragrance.

Some insects of this genus, like the pre-

ceding, are remarkable for the extreme, and
even deceptive resemblance which their upper
wings bear to leaves of trees. This is a wise
provision of nature for the security of the

animal against the attacks of birds, as well as

for the more ready attainment of its prey

;

since when sitting among the branches, it

eludes the notice of both.

PHEASANT. See- Phasianus.
PHELLANDRIUM, water-hemlock, a

genus of the digynia order, in the pentandria

class of plants. The florets of the disk are

smaller; fruit ovate, even crowned, with the

perianthium and pistillum.
r

l here are two
species, one of which, viz. the aquaticum, is a

native of Britain. This grows in ditches and
ponds, but is not very common. The stalk

is remarkably thick and dichotomous, and
grows in the water. It is a poison to horses,

bringing upon them, as Limucus informs us,

a kind of palsy, which, however, he supposes

to be owing not so much to the noxious qua-

lities of the plant itself, as to those of an in-

sect which feeds upon it, breeding within the

stalks, and which he calls curculio parapiecti-

PHILADELPHIUS, the pipe-tree, or

mock orange, a genus of the monogynia order,

in the icosandria class of plants. The species

are

:

V II L

1. The coronarius, white syringa, or mock
orange, hass been long cultivated in-4d‘e gar-
dens of this country as a flowering shrub; it

is not well known in what country it is to be
found native. 2. The seoparius. 3. The
aromaticus. 4.

f

l he laniger. The propagation
of all the sorts is very easy : they are increas-
ed by layers, cuttings, or suckers.

PHILLYREA, mock pried, a genus of
the monogynia order, in the diandria class of
plants. Each flower contains two males and
one female, There are three species, all of
them shrubby plants, and natives of France
or Italy.

1. Phi! lyrea media, the oval-leaved philly-
rea, or mock privet, or the medical-leaved
phillyrea, a tall evergreen shrub, native of
the south of Europe. 2. Phillyrea latifolia,

the broad-leaved phillyrea, or mock privet, a
tall evergreen shrub, native of the south of
Europe. 3. Phillyrea angustifolia, the nar-
row-leaved phillyrea, or mock privet, a de-
ciduous shrub, native of Spain and Italy.

PHILOLOGY, a science, or rather assem-
blage of several sciences, consisting of gram-
mar, rhetoric, poetry, antiquities, history, and
criticism.

PHILOSOPHY. See Experimental
and Natural Philosophy, Ethics, &c.

PHILYDRUM, a genus of the class and
order monandria monogynia. The spathe is

one-flowered
;

perianthium none ; corolla
four-petalled, irregular ; capsule three-celled,
many-seeded. There is one species, a herb
of China.

PHLEBOTOMY. See Surgery.
PHLEUM, cat's-tail grass, a genus of the

triandria digynia class of'plants, the corolla of
which consists of two valves ; and the seed,
which is single, is included within the calyx
and corolla. There are four species. See
Husbandry.
PfILOAS, a genus of vermes testacea; the

animal an ascidia; shell bivalve, divaricate,

with several lesser differently shaped acces-
sory ones at the hinge

; hinges recurved,
united by a cartilage: in the inside, beneath
the hinge, is an incurved tooth. The inha-

bitants of this genus perforate clay, spongy
stones and wood, while in the younger state

;

and as they increase in size, enlarge their ha-

bitation within, and thus become imprisoned.
They contain a phosphorous liquor of great
brilliancy in the dark, and which illuminates

whatever it touches or happens to fall upon.
There are 12 species.

All that we can know with certainty is, that
they must have penetrated these substances
when very small, because the entrance of the
hole in which thephloas lodges is always much
less than the inner part of it, and indeed than
the shell of the phloas itself, lienee some
have supposed that they were hatched in holes
accidentally formed in stones, and that they
naturally grew of such a shape as was neces-

sary to "till the cavity.

The holes in which these insects lodge, are

usually twice as deep, at least, as the shells

themselves are leng; the. figure of the holes

is that of a truncated cone, excepting that

they are terminated at the bottom by a
rounded cavity, and their position is usually

somewhat oblique to the horizon. The open-
ings of these holes are what betray the phloas
being in the stone

;
but they are always very

small in proportion to the size of the fish.

3 F 2

1 here seems to be no progressive motion of
any animal in nature so slow as that of the
phloas; it is immersed in the hole, and has
no movement except a small one towards the
centre ol the earth; and this is only pro-
portioned to the growth of the animal, .its

work is very difficult in its motion
;
but it has

great time to perform it in, as it only moves
downwards, sinking

1

itself deeper in the stone
as it increases itself in hulk. That part by
means of which it performs this is a fleshy

substance placed near the lower extremity of
the shell

; it is of the shape of a lozenge, and
is considerably large in proportion to the size

ot the animal
;
and though it is of a soft sub-

stance, it is not to be wondered at that in so
long a time it is able, bv constant work, to
buirow into /a hard stone. The manner of
their performing this may be seen by taking
one ot them out of the stone, and placing it

upon some soft clay
;
for they will immediately

get to work in bending and extending that

part allotted to dig for them, and in a few
hours they will bury themselves in the mud
in as large a hole as they had taken many
years to make in the stone. They find little

resistance in so soft a substance; and the ne-
cessity of their hiding themselves evidently
makes them hasten their work. The animal
is lodged in the lower half of the hole in the
stone, and the upper half is filled up by a pipe

.
of a fleshy substance and c onical figure, trun-
cated at the end.

r

I his they usually extend
to the orifice of the hole, and place cm a level

with the surface of the stone
;
but they sel-

dom extend it any farther than this.
" The

pipe, though it appears single, is in reality

composed of two pipes, or at least it is com-
posed of two parts separated by a membrane.
1 be use of this pipe or proboscis is the same
with that of the proboscis of other shell-fish, to
take in sea-water into their bodies, and after-

wards to throw it out again. In the middle
of their bodies they have a small green vessel,

the use of which has not yet been discovered.
This, when plunged in spirit of wine, becomes
of. a purple colour ; but its colour on linen
will not become purple in the sun like that of
the murex ; and even if it would, its quantity
is too small to make it worth preserving.

r

\ he phloas is remarkable tor its luminous
quality. That this fish is luminous was no-
ticed "by Piiny, who observes that it shines in

the mouth of the person who eats it
; and if it

touches his hands or clothes, it makes them
luminous. He also says that the light de-
pends upon its moisture. The light of this

fish has furnished matter for various observa-
tions and experiments to M. Reaumur and the
Bolognian academicians, especially Beccarius,
who took so much pains with the subject of
phosphoreal light.

M. Reaumur observes, that whereas other
fishes give light when they tend to putres-
cence, this is more luminous in proportion to
its being fresh

; that when they are dried,

their light will revive if they are moistened
either with fresh or salt water, but that brandy
immediately extinguishes it. He endeavoured
to make this light permanent, but none of his

schemes succeeded.

The attention of the Bolognian academi-
cians was engaged to this subject by M. F.
Marsilius, in 1724, who brought a number of
these fishes, and the stones in which they
were enclosed, to Bologna, on purpose for

their examination.
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Beccarius observed, that though this fish

ceased to shine when it became putrid, yet

that in its most putrid state it would shine,

and make the water in which it was immersed
luminous when it was agitated. Galeatius

and Montius found that wine and vinegar ex-

tinguished this light; that in common oil it

continued some clays, but in rectified spirit of

wine or urine, hardly a minute.
In order to- observe in what manner this

light was affected by different degrees of heat,

they made use of a Reaumur’s thermometer,
and found that water rendered luminou&by
these fishes increased in light till the heat ar-

rived to 45°, but that it then became suddenly
extinct, and could not be revived again.

In the experiments of Beccarius, a solution

of sea-salt increased the light of the luminous
water ; a solution of nitre did not increase it

quite so much. Sal ammoniac diminished it

a little, oil of tartar per deliquium nearly ex-

tinguished it, and the acids entirely. This
water poured upon fresh calcined gypsum,
rock crystal, ceruse, or sugar, became more
luminous, lie also tried the effects of it

when poured upon various other substances,

but there was nothing very remarkable in

them. Afterwards, using luminous milk, he
found that oil of vitriol extinguished the light,

but that of tartar increased it.

This gentleman had the curiosity to try how
differently-coloured substances were affected

by this kind of light; and having, for this

purpose, clipped several ribbons in it, the

white came out the brightest, next to this was
the yellow, and then the green

;
the other

colours could hardly be perceived. It was
not, however-, any particular colour, but only
light, that was perceived in this case: lie
then dipped boards painted with the different

colours, and also glass tubes filled with sub-

stances of different colours, in water rendered
luminous by the fishes. In both these cases,

the red was hardly visible, the yellow was the

brightest, and the violet the dullest. But on
the boards, the blue was nearly equal to the

yellow, and the green more-languid ; whereas
in the glasses, the blue was inferior to the
green.

Of all the liquors to which he put the

phloades, milk, was rendered the most lu-

minous. A single phloas made seven ounces
of milk so luminous, that the faces of persons

might be distinguished by it, and! it looked as

if it was transparent.

Air appeared to be necessary to this light

;

for when Beccarius- put the luminous milk
into glass tubes, no agitation woulch make it

shine unless bubbles of air were mixed with-it.

Also Montius and Galeatius found, that, in -an

exhausted receiver, the phloas lost its light,

but the water was sometimes made more lu-

minous; which they ascribed to the rising of

bubbles of air through it

Beccarius, as well as Reaumur, had many
schemes to render the light of these phloades

permanent. For this purpose he kneaded
the juice into a kind of paste with flour, and
found that it would give light when it was im-

mersed in warm- water; but it answered best

to preserve the fish- in honey. In any oilier

method of preservation, the property of be-

coming lnminous would not continue longer

than six months, but in honey it had lasted

above a year
;
and then it would, when plun-

ged in warm water, give as much light as ever
i|i bad-done..

P H Q
PHLOMIS, the sage-tree, or Jerusalem

sage, a genus of the gytnnospermia order, in

the didynamia class of plants. The calyx is

angular; corolla, upper lip incumbent, com-

pressed, villose. There are 22'species, all of

which have perennial roots, and of many the

stalks also are perennial. The latter rise from

two to five or six feet high, and are adorned

with yellow, blue, or purple-flowers in whorls.

They are all ornamental plants, and deserve

a place in gardens or greenhouses. Some are

sufficiently hardy to endure the ordinary

winters in this climate, but they require a

pretty warm situation.

PHLOX, hjclinidea, or bastard lychnis, a

genus of the monogynia order, in the pen-

tandria class of plants. The corolla is salver-

shaped
; filam. unequal ;

stigma trilid ;
calyx

prismatical
; capsules three-celled, one-seed-

ed. There are 12 species, all but one natives

df North America. They have perennial

roots, from which arise herbaceous stalks from
nine inches to two feet in height, adorned
with tubulated flowers of a white or purple

colour. They are propagated by offsets, and
will bear the winter in this country. They re-

quire a moist rich soil, in which they thrive

better and grow taller than in any other.

PIIOCA, seal, a genus of quadrupeds of

the order ferae. The generic character is,

fore-teeth in; die upper jaw six, pointed, pa-

rallel, tlce exterior larger ; in the lower jaw
four, bluntish, parallel, distinct, equal; ca-

nine teeth one on.each side in both jaws, large,,

pointed; the upper ones distinct from the

cutting-teeth, the lower from the grinders
;

grinders five on each side above, six below,

obtusely tricuspidated. This genus is ma-
rine. It is, however, so constituted as to re-

quire occasionally some intervals of repose,

and even a considerable degree ofcontinuance,

on. dry land ; forsaking, at particular periods,

the water, and congregating in vast mul-
titudes on the shores, on floating ice, or on
insulated rocks, especially during the season

in which' the young are produced. See Am-
phibious. There are about 19 species, the

most noted of which are :

1 . Phoca vitulina, the common sea!> is a

native of the European seas, and is found
about all the coasts of the northern hemi-
sphere, and even extends as far as the oppo-
site one, being seen in vast numbers about the

southern polar regions. It also inhabits some
fresh-water lakes, as that of Baikal, Oron, &c.
and in these lakes it is considerably smaller,

but much fatter, than when found in the seai

The size of the seal varies, but its.general

length seems to be from live to six. feet. The
head is large and round, the neck small and
short; on each side the mouth are situated

several strong vibrissa: or whiskers, each hair

being marked throughout its whole length

with numerous alternate contractions and di-

lations. 'Phe parts about the shoulders and
breast’ are very thick; and thence the body
tapers towards the tail. The eyes are large ;•

there are no external’ ears; the tongue is

bifid or cleft at the tip. The fogs are so verv
•short as to be scarcely perceptible

; and the
hinder ones are so placed as to be only of use
to the animal in swimming, or but very little

to assist it in walking, being situated at the

extremity of the body, and close to each
other. All the feet are strongly webbed, hut
the hind ones much more- widely and con-

spicuously than the fore. The toes on all the
feet are five in number, and the claws are
strong and sharp. The tail is very short. The
whole animal is covered with short thick-set
hair. In colour the seal varies considerably,
being sometimes grey, sometimes brown or
blackish, and sometimes- variously patched or
spotted with white or yellowish. When these
animals collect together in great numbers on
the shore, they diffuse a very strong and dis-

agreeable smell.

Seals may often be observed sleeping on the
tops of rocks, near the coast; but when ap-
proached they suddenly precipitate them-
selves into the water. Sometimes, however,
their sleep is very profound, and it is even
affirmed by some that the seal sleeps more
profoundly than most other quadrupeds. The
seal is possessed of a considerable degree of
intelligence, and may be tamed,. so as to be-
come perfectly familiar with those to whose
care it is committed, and even to exhibit se-
veral tricks and gesticulations. Of this we
have numerous- examples. The female seals-

produce their young in the winter seasoiq.and.
seldom bring more than two at a birth. It is-

said that they suckle the young for about the
space of a fortnight on the spot where they,
were born, after which they take them out to
sea, and instruct them in swimming and
seeking for their food, which consists not only,
of fish, but of sea-weeds, &c. See. When the
young are fatigued, the parent is said to carry,
them on its back. ’The seal is supposed to be
a long-lived animal, and B niton is even in-

clined to-suppose that it may attain to the age
of a hundred years. The voice of a full-

grown seal is a hoarse kind of sound, not un-
like the barking of a dog: that of the young
resembles the mewing of a kitten. They have,
however, like most other quadrupeds, va-
rious inflections of voice, according to the
passions with- which they, are inspired. They
are said to delight in thunder-storms, and at-

such periods to sit on the rocks and contem-
plate with seeming delight the convulsions of
the elements

; in this respect differing widely
from the terrestrial quadrupeds, which are ex-
tremely, terrified at such times. Seats are ge-
nerally very fat, and are hunted in the north-
ern regions- for the sake of their oil, which
forms a great article of commerce : their skins
also are much used for various (economical.
purposes. - See Plate Nat. Hist. fig. 333.

2. Phoca ursina, ursine seal. This is one
of the larger seals, growing to the length of
eight feet, and weighing eight hundred pounds.
The female falls far short of the size and
weight of the male. The length of the fore
legs is about twenty-four inches, and they are
less immersed in the body than those of other-
seals; the feet are formed with tees, but are
covered with a naked skin, and have merely
the rudiments of nails, giving them the ap-
pearance of a turtle’s fin

; the hind legs are
twenty-two inches long, and are fixed to the
body behind, but are capable of being brought
quite forwards occasionally, so that the animal
can rub its head with them; these feet are
divided into five toes, separated by a large
web, and are a foot broad: the tail is only
two inches long. The hair is long and rough,
and beneath it is a soft down of a bay colour

;

on the neck of the male the hair is' upright,
and a little longer than the rest. The ge-
neral colour of the animal is black, but the
hair of the old ones is tipped with grey, and.
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Hie females are cinereous. The flesh of the

females and the young is said to resemble

lamb, and the young are said to be as good

•as sucking pigs.

They live in families ;
each male has from

eight to fifty females, whom he guards with

the jealousy of an Eastern monarch. Though
they lie by thousands on the shore, qach

family keeps itself separate from the rest, and

is sometimes so numerous as to amount to

above a hundred- The old animals which

have been deserted by the females, are said

to live apart, and are most excessively splene-

tic and quarrelsome. They are extremely

fierce, and enormously fat. It sometimes hap-

pens that they approach or intrude upon each

other’s station, hr which case a battle ensues

between the two individuals; and they, in the

conflict, disturb the repose of some'of their

neighbours, till in the end the discord becomes

universal, and is in a manner spread through

the whole shore. Exclusive of the contests

b 'tween these solitary males, similar disagree-

ments take place between those who live in a

more social state, either from invading each

others’ seats, endeavouring to allure the fe-

males, or interfering in the disputes of their,

neighbours. These conflicts are very violent,

and the wounds they receive are very deep*

and resemble the cuts of a sabre. At the end'

of the fray they fling themselves into the sea

to wash away the blood. They shew a great

attachment to their young, and shew all the

signs of the deepest concern on losing them,

"The ursine seal is an inhabitant of the islands

in the neighbourhood of Kamtsehatka. In

these islands they are seen from June to Sep-

tember, during, which time they breed and

educate their young.. In September they

are said to quit their stations, and to return,

some to the Asiatic, and some to the American

shore; but arc generally confined to a space

in those seas- between lat. 50 and 56. They
swim very swiftly, at the rate of seven miles

an hour, and are very tierce and strong. They
are said to be very tenacious of life, and to-

live a fortnight after receiving such wounds as

would immediately destroy almost any other

animal.

3.

Phoca leonina, bottle-nosed seal. This

species (in the male) is distinguished by its

projecting snout, which hangs several inches

over the tower jaw; the upper part consisting

of a loose wrinkled skin, which the animal,

when angry-,. lias a power of inflating, so as -to

give the nose an arched or hooked appear-

ance. If is a very large species, the male

measuring twenty, and the female about

eighteen feet in length; The feet are short:

the hinder ones webbed in such a manner as

to resemble a kind of tins.

In the British Museum is a- tolerably well

preserved skin of a female, which formerly

belonged to the museum of the Royal Society.

T his species inhabits the seas about New Zea-

land, the island of Juan Fernandez, and the

Falkland islands. InJuan Fernandez, during

tire breeding-season, viz. in June and July,

they are seen in great numbers suckling their-

young oil the shore. They bring two young

at a birth ;
the females are observed to be ex-

cessively tierce during the time of rearing the

young; "towards evening both the male and

female swim out a little way to sea, the female

bearing the young on her back, which it is

said the mule frequently pushes off, in order

to- oblige them to exercise their swimming.

PHO
powers, On the arrival of these animals on
the breeding-islands, they are said to be so ex-

cessively fat as to resemble skins of oil ; the

tremulous motion of the blubber being plainly

perceivable beneath the skin. A single ani-

mal has been known to y ield a butt of oil, and
to be so full of blood that what has run out lias

filled two hogsheads. The flesh is eatable.

Lord Anson’s sailors ate it under the deno-

mination of beef, to distinguish it from that of

the seal, which they termed lamb.

4. Phoca jubata, sea lion, or leonine seal.

This is so termed from, the large and loose

mane or floating hair with which the head and
neck of the male are furbished, The nose is

short and turns up a little, the eyes are large,

the whiskers very large and strong, the hair

on the whole body is smooth, short, and
glossy, its colour is a deep brown ; but

those of this species which are found in

Kamtsehatka are said to be reddish, and the

females tawny. The males are far larger than

females, and grow from the length of from ten

tro fourteen feet; the females are from six to

eight feet, and of a more slender form than
the males. The weight of a full-grown male
is from twelve to fifteen hundred pounds. A
still greater size has been ascribed to those ’of

Falkland isles, viz. that of twenty -five feet in

length, and nineteen or twenty feet round the

shoulders.

These animals inhabit,, in vast numbers, the
islands called Penguin and Seal islands, near
Cape Desire, on the coast of Patagonia

;
and

are found within the Magellanic straits, and
on Falkland islands, but have not been dis-

covered in any other part of the southern
hemisphere, nor in any other place nearer than
the sea between Kamtsehatka and America.
They live in families distinct from the ursine

and other seals; their manners, however, are
nearly the same; they are polygamous, each
male being accompanied by from two to thirty

females. The males utter a snorting sound,
and occasionally roar like bulls ; the voice of
the females resembles that of calves, and the

young bleat like lambs. The food, of the-

leonine seal consists of the smaller kinds of
penguins, fish, seals, &c. but during the

breeding-season they are said to fast lbr three

or four months, during which time they swal-

low a number oflarge stones, in order to keep
their stomachs in. a distended state.

5. Phoca lupina, urigne seal. This is a
smaller species than the former,, being found
from about three to eight feet in length. The
body is thick at the shoulders, and gradually

lessens to the hind legs. The head resembles
that of a dog with close-cut ears; the nose is

short and blunt; in the mouth are six cutting

teeth above, and four below; the fore feet have
four toes inclosed in a membranaceous sheath,

so as to resemble fins; anti the hind feet- are
hid in a continuation of the skin of the back-,

and have five toes of unequal length like the
fingers of the human hand; the tail is three

inches long ; the skin is covered ith two sorts

of hair, one like that of an ox, the other
harder; the colours are various. These ani-
mals are the sea-wolves mentioned by navi-

gators off t tie island, of Lobos near the river

Plata. They are said to appear there in vast

multitudes, and to meet the ships, and even to

hang at the ship’s side bv their paws, seeming
to stare at and admire the crew, then drop
off and return to their, former haunts. The-

I natives of Chili kill them for the sake of their

oil.

PHCEN ICOPTERUS, or Flamingo,
in ornithology, a gen tls of birds belonging to

the order of grallre. The beak is naked,

teethed, and bent, as if it was broken ;
the'

nostrils are linear; the feet are palmated^
and four-toed. There is but one species,

viz. the bahamensis of Catesby, a native of-

Africa and America.
This bird resembles the heron in shape,

excepting the bill, which is of a very singular*

form. It is two years old before it arrives at

its perfect colour, and then it is entirely red,

excepting the quill-feathers, which are black.

A full-grown one- is of equal weight with a
wild duck ;' and when it stands erect, it is five"

feet high. The feet are webbed. T he flesh

isdelicate, and most resembles that of a par-

tridge in taste. The tongue, above any other

part, was in the highest esteem with the luxu-

rious Romans. These birds make their nests

on i.illocks in shallow water, on which they
sit with their legs extended down, like a man
sitting on a stool. They breed on the coasts

of Cuba and the Bahama islands in the West
Indies, and frequent salt water only. From
the particular shape of its bill, this bird, in

eating, twists its neck from side to side, and
makes the upper mandible touch the ground;
They are very stupid, and will no^rise at the

report of a gun
;
nor is it any warning,- to

those who survive that they see others killed

by their side; so that, by keeping himself

out of sight-, a fowler may kill as many as he
pleases.

These birds prefer a warm climate. In the
old continent they are not often met with
beyond 40 degrees north or south. Tkev
are met with every where on the African
coast and adjacent isles, to the Cape of Good
Hope: and sometimes on the coasts of Spain,
Italy, and those of France lying in the Me-
diterranean sea

;
being at times found at Mar-

seilles, and for some way up the Rhone. In
some seasons they frequent Aleppo and the
parts adjacent. They are seen also on the
Persian side of the Caspian Sea, and thence
along the western coast as far as the Wolga ;

though this is at uncertain times, and chiefly
in considerable flocks coining from the north-
east', mostly in October and November; but
as soon as "the wind- changes they totally dis-

appear. They breed in the Cape Verd isles,

particularly that of Sal. They go for the
most-part together in flocks, except in breed-
ing time. 'T hey are very numerous at the '

Cape ; keeping in the day on the borders of
the lakes and rivers, and lodging themselves -

at night in the long grass on the hills. Thev
are also common to various places in the
warmer parts of America, frequenting the
same latitudes as in other quarters of the
world; being found -at- Peru, Chili, Cayenne,
and the coast of Brasil, as well as the various

islands of the West Indies;- Sloane found
them in Jamaica. When seen at a distance,

they appear as a regiment of soldiers, being
ranged alongside one another, on the bor-

ders of the rivers, searching for food, which. -

chiefly consists of small iish, or the eggs of
them ; and of water-insects, which they search-,

after by plunging in the bill and part ol the
head, from time to time trampling with their

feet to muddy the water, that their prey may-
be raised from the bottom. Whilst they aie '

feeding, one of them is-said to stand sentinel/ .
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and the moment he sounds the alarm, the
whole Hock takes wing. This bird, when at
rest, stands on one leg, the other being drawn
tip close to the body, with the head placed
tinder the wing on that side of the body it

stands on. See Plate Nat. Hist. fig. 332.'

They are sometimes caught young, and are
brought up tame

; but are always impatient of
cold; and in this state will seldom live a

great while, gradually losing their colour,

flesh, and appetite, and dying for want of

that food which in a state of nature at large

they were abundant'y supplied with.

PIKENIX, in astronomy, one of the con-
stellations of the southern hemisphere, un-
known to the antients, and invisible in our
northern parts. See Astronomy.

Phoinix, the great palm or date-tree, a

genus of plants belonging to the order palmar.

The calyx is 3-parted; corolla 3-petallecl; male
stamina three; female pist. one, drupe ovate.

'There is only species, viz. tiie dactylifera,

or common date-tree, a native of Africa and
the Eastern countries, where it grows to 50,

60, and 100 feet high. The trunk is round,
upright, and studded with protuberances,
which are the vestiges of the decayed leaves.

Fiom the top issues forth a cluster of leaves

or branches eight or nine feet long, extend-
ing all round like an umbrella, and bending a

little towards the earth. The bottom part

produces a number of stalks like those of the

middle, but seldom shooting so high as four

or five feet. These stalks, says Adanson,
diffuse the tree very considerably

;
so that

wherever it naturally grows iu forests, it is

extremely difficult to open a passage through
its prickly leaves. The date-tree was intro-

duced into Jamaica soon after the conquest

of the island by the Spaniards. There are,

•however, but few of them in Jamaica at this

time. The fruit is somewhat in the shape

of an acorn. It is composed of a thin, light,

and glossy membrane, somewhat pellucid

and yellowish, which contains a tine, soft, and
pulpy fruit, which is firm, sweet, and some-
what vinous to the taste, esculent, and whole-

some; and within this is enclosed a solid,

tough, and hard kernel, of a pale grey colour

on the outside, and finely marbled within like

the nutmeg. The best are brought from
Tunis: they are also very fine and good in

Egypt, and in many parts of the East. Those
•of Spain and France look well

; but are never
perfectly ripe, and very subject to decay.

Dates have always been esteemed mode-
rately strengthening and astringent.

Though tne date-tree grows every where
indiscriminately on the northern coasts of

Africe, it is not cultivated with care, except

beyond mount Atlas.; because the heat is not

sufficiently powerful along the coasts to bring

the fruits to proper maturity. We shall here

extract some observations from M. Des Fon-

taines respecting the manner of cultivating

it in Barbary, and on the different uses to

which it is applied. All that part of the

Zaara, which is near mount Atlas, and the

only part of this vast desert which is inhabit-

ed, produces very little corn; the soil being

sandy, and burnt up by the sun, is almost en-

tirely unfit for the cultivation of grain, its

oifiv productions of that kind being a little

baric v, maize, and sorgo. The date-tree,

however, supplies, the deficiency of corn to

the inhabitants of these countries, and fur-

nishes them with almost the whole of their
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subsistence. They have flocks 6f sheep

;

but as they are not numerous, they preserve
them for the sake of their wool

;
besides, the

flesh of these animals is very unwholesome
food in countries that are excessively warm ;

and these people, though ignorant, have pro-
bably been enabled by experience to know
that it was salutary for them to abstain from
it. The date-trees are planted without any
order, at the distance of 12 feet one from the
other, in the neighbourhood of rivulets and
streams, which issue from the sand. Forests
ol them may be seen here and there, some of
which are several leagues in circumference.
1 he extent ot these plantations depends
upon the quantity of water which can be
procured to water them, for they require
much moisture. All these forests are inter-

mixed with orange, almond, and pomegra-
nate trees, and with vines which twist round
the trunks of the date-trees; and the heat is

strong enough to ripen the fruit, though they
are never exposed to the sun.

It is generally in winter that new planta-
tions of this tree are formed. For this pur-
pose those who cultivate them take shoots of
those which produce the best dates, and plant
them at a small distance one from the oilier.

At the end of three or four years, these
shoots, il they have been properly taken care
of, begin to bear fruit: but this fruit is as yet
dry, without sweetness, and even without
kernels; they never reach the highest degree
ot perfection of which they are susceptible
till they are about 15 or 20 years old.

'1 hese plants are, however, produced from
the seeds taken out of the fruit, provided
they are fresh. They should be sown in pots
filled with light rich earth, and plunged into
a moderate hot-bed of tanner’s bark, which
should be kept in a moderate temperature of
heat, and the earth frequently refreshed with
water. When the plants are come up to a
proper size, they should be each planted in a
separate small pot, filled with the same light

earth, and plunged into a hot bed again; ob-
serving to refresh them with water, as also to
let them have air in proportion to the warmth
of the season, and the bed in which they are
placed. During the summer time they should
remain in the same hot-bed; but in the be-
ginning of August they should have a great
share of air to harden them against the ap-
proach of winter; for if they are too much
forced, they- will be so tender as not to be
preserved through the winter without much
difficulty, especially if you have not the con-
veniency of a bark-stove to keep them in.

'1 he trees, however, which spring from
seed, never produce so good dates as those
that are raised from shoots, they being always
poor and ill-tasted. It is undoubtedly by
force ol cultivation, and after several genera-
tions, (hat they acquire a good quality. The
date-trees which have been originally sown
grow rapidly, and we have been assured that

they bear fruit in the fourth or fifth year.

Care is taken to cut the inferior branches of
the date-tree in proportion as they rise

;
and

a piece of the root is always left of some
inches in length, which affords the easy means
of climbing to the summit. These trees live

a long time, according to the account of the
Arabs; and in order to prove it, they say
that when they have attained to their full

growth, no change is observed in them for the

space of three generations.

The number of females which are cultivat-

ed is much superior to that of the males, be-
cause they are much more profitable. The
sexual organs of the date-tree grow, as is well

known, upon different stalks, and these trees

flower in the months of April and May, at

which time the Arabs cut the male branches
to impregnate the female. For this purpose
they make an incision in the trunk of each
branch which they wish to produce fruit, and
place in it a stalk of male flowers; without
this precaution the date-tree would produce
only abortive fruit. In some cantons the
male branches are only shaken over the fe-

male. '1 he practice of impregnating the
dale-tree in this manner is very antient.

Pliny describes it very accurately in that part
of las work where he treats of the palm-tree.
There is scarcely any part of the date-tree

which is not useful. The wood, though of a
spungy texture, lasts such a number of years,
that the inhabitants of the country say it is in-

corruptible. They employ it for
* making

beams and instruments of husbandry
;

it burns
slowly, but the coals which result from its

combustion are very strong, and produce a
great heat.

The Arabs strip the bark and fibrous parts
from the young date-trees, and eat the sub-
stance, which is in the centre; it is verv
nourishing, and lias a sweet taste : it is known
by the name of the marrow of the date-tree.
1 hey eat also the leaves, when they are
young and tendet;, with lemon-ju ce; the old
ones are laid out to dry, and are employed for
making mats and other works of the" same
kind, which are much used, and with which
they carry on a considerable trade in the in-

terior parts of the country. From the sides

of the stumps of the branches which have
been left, arise a great number of delicate
filaments, of which they make ropes, and
which might serve to fabricate cloth.

A white liquor, known by the name of
milk, is drawn also from the date-tree. To
obtain it, all the branches are cut from the
summit of one of these trees, and after se-
veral incisions have been made in it, they are
covered with leaves, in order that the heat
of the sun may not dry it. The sap drops
down into a vessel placed to receive it, at
the bottom of a circular groove made below
the incisions. The milk of the date-tree has
a sweet and agreeable taste when it is new

;

it is very refreshing, and is even given to
sick people to drink, but it generally turns
sour at the end of 24 hours. Old trees are
chosen for this operation, because the cutting

of the branches, and the large quantity of sap
which flows from them, greatly exhaust them,
and often cause them to decay.

The male flowers of the date-tree are also

useful. They are eaten when still tender,
mixed up with a little lemon-juice. They are
reckoned to be very provocative; the odour
which they exhale is probably the cause of
this property being ascribed to them. These
date-trees are very lucrative to the inhabit-

ants of the desert. Some of them produce
20 bunches of dates; but care is always
taken to lop off a part of them, that those
which remain may become larger; 10 or 12
bundles only are left on the most vigorous
trees. It is reckoned that a good tree pro-
duces, one year with another, about the
value of 10 or 12 shillings to the -proprietor.

A pretty considerable trade is carried on with
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elates in the interior part of the country, find

large quantities of them are exported to

France and Italy. The crop is gathered to-

wards the end of November. When the

bundles are taken from the tree, they are

hung up in some very dry place where they

may be sheltered and secure from insects.

Even the stones, though very hard, are

not thrown away. They give them to their

camels and sheep as food, after they have
bruised them or laid them to soften in water.

The date, as well as other trees which are

cultivated, exhibits great variety in its fruit,

with respect to shape, size, quality, and even
colour. There are reckoned to be at least

20 different varieties. Dates are very liable

to be pierced by worms, and they soon cor-

rupt in moist or rainy weather.

From what has been said, it may easily be
perceived that there is, perhaps, no tree

whatever used for so many and so valuable

purposes as the date-tree.

PliORMIUM, flax-plant, a genus of the

class and order hexandria monogynia. There
is no calyx ;

the corolla is six-petalled, three

inner larger; capsule oblong, three-sided;

seeds oblong, compressed. Of this plant

there is one species : the leaves resemble

those of Hags; the dowers are in one variety

vellow, and in the other a deep red. Of the

leaves of these plants, with very little prepa-

ration, the New Zealanders make all their

common apparel, and also their strings, lines,

and cordage, for every purpose; which are

so much stronger than any thing we can make
with hemp, that they will not bear a compa-
rison. From the same plant, by another
preparation, they draw long slender dbres,

which shine like silk, and are as white as

snow. Of these, which are very strong, they
make their finest cloths; and of the leaves,

without any other preparation than splitting

them into proper breadths, and tying the

strips together, they make their fishing-nets,

some of which are of an enormous size. The
seeds of this valuable plant have been brought
over into England

;
but upon trial appeared

to have lost their vegetating power.
PHOSPHATS, salts formed by the phos-

phoric acid, with the alkalies, earths, and me-
tallic oxides. They may be distinguished

by the following properties
:

(1 .) When heat-

ed with combustibles, they are not decom-
posed, nor is phosphorus obtained. (2.) Be-
fore the blowpipe they are converted into a

globule of glass, which in some cases is trans-

parent, in others opaque. (3.) Soluble ill

nitric acid without effervescence, and preci-

pitated from that solution by lime-water.

(4.) Decomposed, at least partially, by sul-

phuric acid; and their acid, which is separat-

ed, when mixed with charcoal and heated to

redness, yields phosphorus. (5.) After being

strongly heated, they often phosphoresce.

The phosphats readily combine with an
excess of acid, and form superphosphats.

The phosphats at present known amount to

12; two of which are triple salts. Some of

tiiese salts occur in different states, constitut-

ing varieties.

Phospliat of barytes. It may be prepared
either by saturating phosphoric acid with

barytes or carbouat of of barytes, or by mix-
ing together an alkaline phospliat and nitrat or

muriat of barytes. In either case the phos-

phat of barytes precipitates immediately in

the form of a white powder.

PHO
This salt is tasteless, incrystallizable by art,

insoluble in water, and not altered by expo-
sure to the air. Its specific gravity is' 1.2867.
When strongly heated, it melts into a grey-
coloured enamel. The proportion of its com-
ponent parts is unknown.

i his salt lias not been applied to any use.

When phosphoric acid is dropt into a solu-
tion of barytes-water, a precipitate ot phos-
phat of barytes immediately falls. But this

precipitate is redissolved by adding an excess
of acid. Hence it follows, that this salt is

capable of combining with an additional dose
ot acid, and forming a superphosphat of
barytes.

Phosphat ofsiro ntian. Like the former, it

may be formed by dissolving carbouat of
strontian in phosphoric acid, or by mixing to-

gether nitrat of strontian and phosphat of
soda. A white precipitate immediately falls,

which is the phosphat of strontian.

I his alt is tasteless, insoluble in water, and
not alterable by exposure to the air. It is

soluble in an excess of phosphoric acid
;
a

property which distinguishes it from phos-
phat ot barytes. Before the blowpipe it fuses
into a white enamel, and at the same time
emits a phosphoric light It is completely
decomposed by sulphuric acid, but by no
other. According to Vauquelin, it is com-
posed of 41.24 acid

58.76 strontian.

100.00

Phosphat of lime. Of this salt there are
two varieties, the first neutral, the other a
supersalt.

1. Phosphat of lime. As this salt consti-
tutes the basis of bones, it is not necessary
to prepare it artificially. It may be obtained
in a state of purity by the following pro-
cess: Calcine the bones to whiteness, reduce
them to powder, and wash them repeatedly
with water, to separate several soluble salts

which are present. Dissolve the whole in

muriatic acid, and precipitate by means of
ammonia. The precipitate, when well wash-
ed and dried, is pure phosphat of lime.

Phosphat of lime, thus prepared, is always
in the state of a white powder

;
but it is found

native in regular crystals. In that state it is

known by the name of apatite. The primi-
tive form of its crystals is, according toPIauy,
the regular six-sided prism; and the primitive
form ot its integrant particles is a three-sided
prism, whose bases are equilateral triangles:
but it very often assumes other forms. It is

destitute of taste, insoluble in water, and not
liable to be altered by exposure to the air.

It may be exposed to a strong heat without
undergoingany change; butin a very violent
heat it becomes soft, and is converted into a
white semitransparent enamel, or rather
porcelain. According to the experiments
of Saussure, a heat ot 378° Wedgewood is

necessary to produce this effect.

Sulphuric, nitric, muriatic, fluoric, and
several vegetable acids, are capable of de-
composing phosphat of lime; but the de-
composition is only partial. Fourcroy and
Vauquelin have ascertained, that these acids
are only capable of abstracting 0.40 parts of
the lime, while the remainder continues com-
bined with the phosphoric acid, constituting
a superphosphat of lime. Hence the reason
that phosphoric acid is capable also of de-
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composing partially the combinations of these*
acids with lime; it abstracts as much of the
lime as is sufficient to convert it into super-
phosphat. Phosphat of lime, according to
1'ourcroy and Vauquelin, is composed ot

4l acid

59 lime

160 .

2. Superphosphat of lime. It is this sail'
which always remains in the aqueous solution':
when calcined bones are decomposed by
means of sulphuric acid

; and it may be form-
ed artificially by dissolving phosphat of lime
in phosphoric acid, till the acid refuses to
take up any more, and afterwards evaporat-
ing the solution till the salt crystallizes, its
crystals are usually thin brilliant plates, re-
sembling mother-of-pearl, which easily ad-
here together, and acquire a kind of gluey,
consistency. Its taste is strongly acid. Water
dissolves it, and in a greater proportion when
boiling-hot than when cold Hence a satu-
rated solution of it in boiling water crystal-
lizes on cooling. It attracts a little moisture
when exposed to the air. When heated, it

readily undergoes the watery fusion, then-
swells up and dries. In a high temperature
it melts into a semitransparent glass, which is

tasteless and insoluble, and is not altered by-
exposure to the air. When this salt is heated
to redness along with charcoal, its excess of
acid is ^composed, and converted into phos-
phorus, and phosphat of lime remains behind.
It is from this salt that phosphorus is usually
obtained; but the process of Fourcroy,
which consists in decomposing 'the super-
phosphat of lime by means of acetat of lead,
and afterwards decomposing the phosphat of
lead by means of charcoal, must yield a
much greater proportion of phosphorus.

No acid hitherto tried is capable of decom-
posing this salt, except the oxalic, which abs-
tracts its base completely, and precipitates
with it in the form ofoxalat of lime; but it is

decomposed and reduced to the state of phos-
phat of lime by all the alkaline and earthy
bases. It is composed, according to the ana-
lysis of Fourcroy and Vauquelin, of

5.4 acid

.

46 lime

100 .

Phosphat ofpotass. Of this salt there arc
two varieties: the first, which contains an
excess of acid, and is in reality a superphos-
phat, has been long known, and appears to
have been first mentioned by Lavoisier in
1774; but it is to Vauquelin that we are in-
debted for an examination of its properties.
The second, which is a neutral salt, was
lately discovered by Darracq. It had been
formed indeed previously by Guyton Mor-
veau and Desormes; but these gentlemen
had mistaken it for phosphat of lime.

1. Superphosphat of potass is prepared by
dropping carbouat of potass into phosphoric
acid till all effervescence ceases, and then
evaporating, to the proper consistency. It
does not crystallize. When evaporated suffi-
ciently, it assumes the form ot a jelly

; and if
the evaporation is carried farther, it becomes
dry altogether. Its specific gravity, when
dry, is 2.85. It is exceedingly soluble in
water, and when dry readily attracts moisture
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from the atmosphere, and is converted into

a viscid liquid. When heated, it first under-
goes the watery fusion

; then allows its water
ot crystallization to evaporate, and is reduced
to dryness. In a high temperature it melts
into a transparent glass, which deliquesces
again when exposed to the air.

It is completely decomposed by the sul-

phuric, nitric, and muriatic acids; and by
barytes, strontian, and lime.

2. Phosphat of potass. This salt may be
formed by mixing together superphosphat of

potass and pure potass, and exposing them to

a strong heat in a platinum crucible. A
.white-coloured substance is obtained, which
is the phosphat in question. This salt is

tasteless and insoluble in cold water, but so-

luble in hot water, and it precipitates as the

solution cools in a gritty brilliant powder. It

is extremely fusible; melting before the blow-

pipe into a transparent bead, which becomes
opaque on cooling. It is soluble in nitric,

muriatic, and phosphoric acids: the solutions

.are thick, glutinous, and adhesive. When
sufficiently diluted, the alkalies occasion no
.precipitate in these solutions ; but when they
are concentrated, a precipitate appears.

Phosphat of soda. This salt exists ready-
formed in urine, and was the first known of

all the phosphats. It occupied a good deal
.of the attention of chemists; and the diffi-

cult y of analysing it gave occasion to various

hypotheses concerning its nature, Iicllot

remarked it in urine; and described it in

! 737, as a salt different from those that had
usually been observed. Iiaupt described it

in 1.740 under the name of sal mirabile per-
latum, or “ wonderful perlated salt.” It was
called perlated from the grey, opaque, pearl-

like colour, which it assumed when melted
by the blowpipe. Margraff examined it in

1745, and found it would not yield phospho-
rus when treated with charcoal, as the other
salts of urine did.

Or. Pearson afterwards introduced it with

great advantage into medicine as a purga-
tive. He gives the following process for

preparing it: Dissolve, in a long-necked ma-
trass, 1400 grains of crystallized carbonat of

soda, in 2100 grains of water at the tempe-
rature of d‘50°. Add gradually 500 grains of

phosphoric acid of the specific gravity 1.85.

Boil the liquor for some minutes ; and while

it is boiling-hot, filtrate it, and pour it into

a shallow vessel. Let it remain in a cool

place, and crystals will continue to form for

several days. From the above quantities of

materials he has obtained from 1450 to 1550
grains of crystals.

Its crystals are rhomboidal prisms, of

which the acute angles are 60°, and the ob-

tuse angles 120°, terminated by a three-sided

pyramid. Its specific gravity is 1.333. Its

taste is alniost the same with that of common
salt. It is soluble at the temperature of 60°

in about four parts of water, and in two parts

of boiling water. This solution crystallizes

on cooling; but in order to obtain the salt

properly crystallized, the solution should
contain a slight excess of alkali. When ex-

posed to the air, this salt very soon effloresces

on the surface. When heated, it undergoes
the watery fusion. At a red heat it melts
into a white enamel. Before the blowpipe
it melts into a transparent globule, which be-

comes opaque on cooling, and its surface

acquires a polyhedral figure. It is not altered

by combustibles nor metals. With metallic

oxides it enters into fusion, and forms a co-

loured globule of glass. Sulphuric, nitric,

and muriatic acids, decompose it partially,

and convert it into superphosphat of soda.

In this state it is more soluble in water, and
not so easily crystallized

;
but may be obtain-

ed, by proper evaporation, in the state of thin

scales, not unlike boraoic acid.

The greater number of earths may be
fused along with this salt, and converted into

glass..

This salt has been applied to various uses.

It has been introduced into medicine as a
purgative, and on account of its pleasant
taste has of late been much used. It is usu-

ally taken in broth, which it is employed to

season instead of common salt. It may be
substituted for borax to promote the solder-

ing of inetals. Mineralogists employ it very
much as a flux when they examine the ac-

tion of heat .on minerals by means of the

blowpipe.

Phosphat of ammonia. It exists .also in

urine, and seems to have been lirst accu-
rately distinguished by Reuelle. It .is usu-

ally prepared by saturating with ammonia
the superphosphat of lime obtained from
bones, and evaporating the solution to such
a consistency, that when allowed to cool, the
phosphat of ammonia is obtained in crystals.

It crystallizes in four-sided prisms, termi-
nated by equal-sided pyramids. Its taste is

cooling, salt, and ammoniacal. Its specific

gravity is 1.80. It is soluble in four parts of
water at the temperature of 60°, and in ra-

ther a smaller proportion of boiling water.
It is by spontaneous evaporation that it is

obtained in, the state of regular crystals. It

is not altered by exposure to the air. When
heated, it undergoes the watery fusion ; it

then dries; but if the heat is continued, it

swells up, Iosi s its alkaline base, and the acid

melts into a transparent glass. It is the only i

one ot the earthy and alkaline phosphats
which can be decomposed by heat. Hence
the reason that it yields phosphorus when
distilled along with charcoal.

It is decomposed bv the sulphuric, nitric,

and muriatic acids, and by the fixed alkalies

and alkaline earths. It is capable of com-
bining with an additional dose of acid, and of
passing into the state of a superphosphat.

This salt is much employed as a flux in

experiments with the blowpipe. It enters
also as an ingredient in those coloured glasses
called pastes, which are made in imitation of
precious stones.

Phosphat of magnesia. It is usually pre-
pared by dissolving carbonat of magnesia in

phosphoric acid, and evaporating the solu-
tion gradually till the salt crystallizes; but it

may Ire obtained in large regular crystals by
a much easier process. Mix together equal
parts of the aqueous solutions of phosphat of
soda and sulphat of magnesia. No apparent
change takes place at lirst ; but in a few hours
large transparent crystals of phosphat of
magnesia make their appearance in the solu-
tion.

Its crystals are six-sided prisms, the sides
of which are unequal. It has very little taste;
however, it leaves a cooling and sweetish im-
pression upon the tongue. Its specific gra-
vity is 1.55. It requires about 15 parts of
cold water to dissolve it. It is more soluble

in boiling water, but it crystallizes in part:
as the solution cools. When exposed to the
air it loses its water of crystallization, and
falls down in powder. When heated mode-
rately, it is also reduced to a dry powder. In
aiiigii temperature it melts into" a transparent
glass.

Phosphat ofglucina. It isobtained by pour-
ing phosphat of soda into the solution of °!u-
cina in sulphuric, nitric, or muriatic acids.
The phosphat of glucina is precipitated in
the state of a white powd. r. It does not ervs-
tallize. It is tasteless, insoluble in water
unless it contains an excess of acid, and not
liable to be altered by exposure to the air.

When heated strongly’ it melts into a trans-
parent glass.

Phosphat ofyttria. When the solution of
phosphat of soda is mixed with the sulphat,
nitrat, or muriat of yttria, phosphat of yttria
precipitates in gelatinous flakes.

Phosphat ofalumina. It may be formed by
saturating phosphoric acid with alumina. It,

is a tasteless powder, insoluble in water.
Dissolved in phosphoric acid it yields a gritty
powder, and a gummy solution, which by
heat is converted into a transparent glass.

Phosphat of soda and ammonia, known to
chemists by the names of microcosmic salt,

and fusible salt of urine, was extracted from
urine, and examined, much sooner than any
of the other phosphats: it was long before
philosophers were able to form precise no-
tions concerning its nature, or even to obtain
it in a state of purity. This indeed could
not be expected till the phosphats of soda
and of ammonia had been accurately exa-
mined, and their composition ascertained.
Fourcroy was the first who gave a precise
account of the proportion of its component
parts. According to him, it is composed of

32 acid

24 soda

19 ammonia
25 water

100 .

The properties of this salt are nearly those
of the phosphat of soda and phosphat of am-
monia joined together. It answers better than
the first of them as a flux ; because the heat
soon drives off the ammonia, and leaves an
excess of acid. Its specific gravity is 1.5.
When exposed to the air, this salt effloresces,
and gradually loses its ammonia.

Phosphat of ammonia and magnesia was
first discovered by Fourcroy, whofouncl it in
a calculous concretion formed in the colon of
a horse. Since this discovery Fourcroy and
Vauquelin have observed it also in human
urine.

It might be prepared by mixing together
solutions of the phosphats of ammonia and of
magnesia in water

; the triple salt immedi-
ately precipitates in the state of a white
powder. When urine is allowed to remain
a considerable time in close vessels, it often
deposits this salt in regular crystals on the
sides and bottom of the vessel.

’ These crys-
tals are small four-sided prisms, terminated
by irregular four-sided pyramids. This salt

is tasteless, scarcely soluble in water., and net
liable to be altered by exposure to the aF,
When heated it falls to powder, gives out its

ammonia, and in a high temperature melts
into a transparent globule. It is composed of



P H 0 PHQ V H O
33 phosphat of ammonia

• 33 phosphat of magnesia
33 water

99.

Phosphoric acid and silica, when mixed to-
gether and exposed to a strong heat, melt into
a beautiful transparent glass, which Is not de-
composed either by the action of acids or of
alkalies. Fourcroy has given this compound
the name of phosphat of silica

;
but it is essen-

tially different from salts, and ought therefore
rather to be ranked among some other class of
bodies.

PHOSPHITES, salts formed with the
phosphorous acid united to the earths, alka-
lies, and metallic oxides. These salts may
be distinguished by the following properties

:

1.

When heated, they emit a phosphorescent
flame. 2. When distilled in a strong heat,
they give out a little phosphorus, and are
converted into phosphats. 3. They detonate
when heated with nitrat or oxymuriat of po-
tass, and are converted into phosphats. 4.

They may be converted into phosphats by
nitric and oxymuriatic acid. 5. They are
fusible in a violent heat into glass.

The phosphites at present known amount
to eight

:

1. Phosphitp of lime. This salt maybe
formed by dissolving lime in phosphorous
acid. When the saturation is complete, the
salt precipitates in the state of a white
powder. It is tasteless and insoluble in wa-
ter; but it dissolves in an excess of acid, and
forms a superphosphite. This last salt may
be obtained in prismatic crystals by evaporat-
ing the solution. It is not altered by expo-
sure to the air. When heated, it phospho-
resces and emits a little phosphorus. In a
violent heat, it melts into a transparent glo-

bule.

It is composed of 34 acid

51 lime

15 water

100 .

2. Phosphite of barytes may be formed by
• pouring phosphorous acid into barytes water,
orthis last water into a solution of phosphite
of soda. In either case phosphite of barytes
precipitates in the form of a white powder.
It is tasteless, and but very sparingly soluble

in water, unless there is an excess of acid.

It is not altered by exposure to the air. Re-
fore the blowpipe it melts, and is surrounded
with a light so brilliant that the eye can
scarcely bear it. The globule which it forms
becomes opaque as it cools.

It is composed of 41.7 acid

51.3 barytes

7.0

water.

100.0

3.

Phosphite of magnesia is best formed by
mixing together aqueous solutions of phos-
phite tif potass or soda and sulphat of magne-
sia; the phosphite of magnesia gradually

precipitates in beautiful white flakes. It has

no sensible taste. It is soluble in 400 parts

ok water at the temperature of 60°, and
scarcely more soluble in boiling water. When
its solution is evaporated slowly, a transpa-

rent pellicle forms on its surface, flakes are

deposited, and towards the end of the nro-
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cess small tetrahedral crystals are precipi-

tated. When exposed to the air it effloresces.

When heated it phosphoresces and melts into

a glass, which becomes opaque on cooling.

It is composed of 44 acid

20 magnesia
36 water

100 .

4.

Phosphite of potass. This salt is formed
by dissolving carbonat of potass in phospho-
rous acid, ana evaporating the solution slowly

till it deposits crystals of phosphite of potass.

It crystallizes in four -sided rectangular

prisms, terminated by dihedral summits. Its

taste is sharp and saline. It is soluble in three

parts of cold water, and still more soluble in

boiling water. It is not altered by exposure
to the air. When heated, it decrepitates,

and then melts into a transparent globule,

which becomes opaque on cooling. It does
not phosphoresce so evidently as the other
phosphites, perhaps because it contains an
excess of potass, which saturates the phos-
phoric acid as it forms.

It is composed of 39-5 acid

49.5 potass

110 water.

100.0

5.

Phosphat of soda may be prepared ex-
actly in the same way as phosphite of potass.

Its crystals are irregular four-sided prisms or
elongated rhomboids. Sometimes it assumes
the form of square plates, or of plumose
crystals. Its taste is cooling and agreeable.

It is soluble in two parts of cold water, and
scarcely more soluble in boiling water. When
exposed to the air it eflloresces. Before the
blowpipe it emits a beautiful yellow flame,
and melts into a globule, which becomes
opaque on cooling.

It is composed of 16.3 acid

23.7 soda

60.0

water.

100.0

6.

Phosphite of ammonia may be prepared

!
by the same processes as the two last-de-

!

scribed phosphites. It crystallizes sometimes
in long transparent needles, and sometimes
in four-sided prisms terminated by four-

sided pyramids. It has a very sharp saline

taste. It is soluble in two parts of water at

the temperature of 60°, and -till more soluble

in boiling water. When exposed to the air,

it attracts moisture, and becomes slightly de-

liquescent. When distilled in a retort, the

ammonia is disengaged partly liquid and
partly in the state of gas, holding phosphorus
in solution, which becomes luminous when
mixed with oxygen gas. Before the blow-
pipe on charcoal, it boils, and loses its water
of crystallization; it becomes surrounded
with a phosphorescent light ; and bubbles of

phosphureted hydrogen gas are emitted,

which burn in the air with a lively flame, and
form a fine coronet of phosphoric acid va-

pour. This gas is emitted also when the salt

is heated in a small glass bulb, the tube be-
longing to which is plunged under mercury.

This salt is composed of 26 acid

51 ammonia
23 water

100 .

3 G

4 \?

7 . Phosphite of ammonia and magnesia.

This salt ni3y be formed by mixing together

the aqueous solutions of its two component
parts. It is sparingly soluble in water, and
may be obtained in crystals; but its proper-

ties have not been examined with precision.

8. Phosphite of alumina may be prepared

by saturating phosphorous acid with alumina,

and then evaporating the solution to a pro-

per consistence, it does not crystallize,' but

forms a glutinous mass, which dries gradu-

ally, and does not afterwards attract moisture

from the air. Its taste is astringent. It is

very soluble in water. When heated, it froths

and gives out phosphorus, but it does not
readily melt into a globule of glass.

PHOSPHORIC ACID. phosphorus
forms an acid with two different proportions

of oxygen : combined with the largest por-

tion of oxygen, it constitutes phosphoric acid,

and with the smaller it constitutes phospho-
rous acid.

1. It may be formed by setting fire to a

quantity of phosphorus contained in a v essel

filled with oxygen gas. The phosphorus
burns with great rapidity, and a great number
of white flakes are deposited, which are phos-

phoric acid ,in a state of purity. ' It may be
obtained too by heating phosphorus under
water till it melts, and then causing a stream
of oxygen gas to pass through it by means of
a tube. In this case the acid as it forms com-
bines with the water; but the liquid may be
evaporated off by the application of heat, and
then the acid remains behind in a state of
purity. But the usual method of procuring
it is, to throw phosphorus in small pieces at a
time into hot nitric acid. A violent effer-

vescence takes place, the phosphorus com-
bines with oxygen, and nitrous gas is emit-
ted. Alter the whole of the phosphorus is

acidified, the liquid is to be evaporated to

dryness, in order to drive off the remains
ot nitric acid which may not have been
decomposed. 1 his process was first put in

practice by Lavoisier. Care must be taken
not to apply too much heat, nor to add too
much phosphorus at once, and not to have
the nitric acid too strong; otherwise th@
phosphorus takes lire, and usually breaks the
vessels in pieces.

2. The acid, thus prepared, may be put
into a platinum crucible, and heated to red-
ness to drive off all the water. It is then in

a state ot purity. It is solid, colourless, and
transparent, and not unlike glass

r

n appear-
ance. It reddens vegetable blues

;
it has jio

smell: its taste is very acid, but it does not
destroy the texture of organic bodies. •

\\ hen exposed to the open air, it soon at-

tracts moisture, and deliquesces into a thick
oily-like liquid, in which state it is usually
kept by chemists. When exposed to the fire

in a platinum crucible, its water gradually
evaporates, and leaves it in the state of a
transparent jelly. If the heat is increased it

boils and bubbles up, owing to the separation
of the remainder of its water accompanied
•with a small portion of acid. At a red heat
it remains in the form of a transparent liquid,
and when cooled assumes the form ofdhe
purest crystal. In this state it is known hv
the name of phosphoric glass. This glass ss

merely phosphoric acid totally deprived of
water; It has an acid taste, is Voluble m
water, and deliquesces when exposed to tire

air.

I
f-
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The specific gravity of this acid, in a state

of dryness, is 2.687; in the state of glass 2.85;

in the state of deliquescence 14.

3. This acid is very soluble in water.

When in the state of white flakes, it dissolves

with a hissing noise similar to that made by
red-hot iron plunged into water. When in

the state of glass it dissolves, much more
slowly. The heat evolved during the com-
bination of this acid and water, is much infe-

rior to that evolved when sulphuric acid en-

ters into a similar combination. Phosphoric-

acid obtained by deliquescence, when mixed
with an equal quantity of distilled water, ac-

quired so little heat as to raise the thermo-

meter only one degree, as Mr. Sage observ-

ed. Mr. Lavoisier raised the thermometer

from 50° to 63°, by mixing phosphoric acid

boiled to the consistence of a syrup with an

equal quantity of water; and from 50° to

104° when the acid was as thick as turpen-

tine.

4. Oxygen gas has no action on phos-

phoric acid, whatever is the temperature.

Neither is it decomposed or altered by any

of the simple combustibles, if we except char-

coal ; which, though it has no action on it

while cold, at a red heat decomposes it com-
pletely; carbonic acid is formed, and phos-

phorus sublimed. This is the common pro-

cess for obtaining phosphorus.

5. Neither of the simple incombustibles

lias any particular action on it.

6. This acid, when in a liquid state, is ca-

pable of oxidizing some of the metals, espe-

cially when assisted by heat; at the same
time hydrogen gas is emitted. Hence we
see that the oxidizement is owing to the de-

composition of water. In this manner it ox-

idizes iron, tin, lead, zinc, antimony, bis-

muth, manganese; but on some of these it

acts very slowly. When fused with several

of these metals, as tin, iron, and zinc, it is

converted into phosphorus; a proof that

they have a stronger affinity for oxygen.

It does not act upon gold, platinum, silver,

copper, mercury, arsenic, cobalt, nickel. It

appears, however, to have some action on

gold in the dry way, as it is called; for when

fused with gold-leaf it assumes a purple co-

lour, a proof that the gold has been oxidized.

7. Phosphoric acid combines with alkalies,

earths, and metallic oxides, and forms with

them salts known by the name of phosphats.

S. Its affinities are as follow :

Barytes,

Strontian,

Lime,
Potass,

Soda,
Ammonia,
Magnesia,
Glucina,

Alumina,
Zirconia,

Metallic oxides,

Silica.

9. The component parts of this acid have

been ascertained in a more satisfactory man-

ner than almost any other chemical com-

pound. Mr. Lavoisier proved, that 45 parts

of phosphorus, when burnt in oxygen, ab-

sorbed about 69.375 parts of that gas, and

produced about 1 14 parts of phosphoric acid

Hence it follows that this acid is composed
of about 60 oxygen

40 phosphorus

100
,

or 3 parts oxygen to 2 parts of phosphorus.

This acid is too expensive to be brought

into common use. If it could be procured

at a cheap rate, it might be employed with

advantage, not only in several important

chemical manufactures, but also in medicine,

and perhaps even in domestic economy.
PHOSPHO ROUS ACID: the acid obtain-

ed by the burning of phosphorus differs ac-

cording to the rapidity of the combustion ;

or, which is the same thing, according to the

temperature in which the process is con-

ducted. When heated to 14 1° it burns ra-

pidly, and the product is phosphoric acid

:

when allowed to burn gradually, at the

common temperature of the air, the pro-

duct is phosphorous acid, which contains

a smaller proportion of oxygen. The differ-

ence between these two acids had been re-

marked by Sage, by Proust, and by Mor-
veau; but it was Lavoisier who first, in 1777,

demonstrated that they form different com-
pounds with other bodies, and that the dif-

ference between them is owing to the differ-

ent proportions of oxygen which they contain.

1. Phosphorous acid is prepared by expos-

ing phosphorus during some weeks to the

ordinary temperature of the atmosphere.

Even in winter the phosphorus undergoes a

slow combustion, and is gradually changed
into a liquid acid. For this purpose, it is

usual to put small pieces of phosphorus on
the inclined side of a glass funnel, through

which the liquor which is formed drops into

the bottle placed to receive it. From one

ounce of phosphorus about three ounces of

acid liquid may be thus prepared.

2. Phosphorous acid, thus prepared, is a

viscid liquid, of different degrees Of con-

sistence, adhering like oil to the sides of the

glass vessel in which it is contained. It emits

the smell of garlic, especially when heated.

Its taste is acid, like that of phosphoric acid,

and it produces the same effect upon vege-

table colours. Its specific gravity has not

been determined.

3. It combines with water in every propor-

tion
; but it cannot, like phosphoric acid, be

obtained in a concrete state.

When heated, part of the water which it

contains is at first evaporated. When large

bubbles of air rise to the surface, there they

break, and emit a dense white smoke, or even

take fire if the experiment is performed in

an open vessel. The emission of these bub-

bles of phosphureted hydrogen gas continues

for a long time. When the process is finish-

ed, the acid which remains is no longer phos-

phorous, but phosphoric acid. These phe-

nomena would lead one to suspect that phos-

phorous acid is not, as has been hitherto

supposed, a compound of phosphorus and
oxygen; but that it is phosphoric acid satu-

rated with phosphureted hydrogen gas.

4. This acid is converted into phosphoric

acid by exposure to air or oxygen gas. The
process is exceedingly slow, and the conver-

sion is never complete. It succeeds better

when the acid is diluted with a great propor-

tion ot water.

9 . Phosphorous acid is not acted upon by

any ot the simple combustibles except char-

coal, and perhaps also hydrogen. Charcoal
decomposes it at a red heat as well as phos-
phoric acid. The products are carbonic
acid and phosphorus. It does not act on the
simple incombustibles.

6. Its action on metals is exactly similar to

that of phosphoric acid, excepting only that

the hydrogen gas evolved during the oxy-
disement of the metals has a fetid smell, and
holds phosphorus in solution.

7. It combines with alkalies, earths, and
metallic oxides, and forms compounds distin-

guished by the name of phosphites.

8. Sulphuric acid produces no change
upon it while cold ; but at a boiling heat it

parts with some of its oxygen, and the phos-
phorous acid is converted into phosphoric.

Nitric acid also, when assisted by heat, con-
verts it readily into phosphoric acid. This
furnishes us with by far the best process for

obtaining phosphoric acid at present known.
9. The affinities of phosphorous acid, as

ascertained by Bergman, Fourcroy, and
Yauquelin, observe the following order

:

Lime,
Barytes,

Strontian,

Potass,

Soda,

Ammonia,
Glucina,

Alumina,
Zirconia.

This acid has not hitherto been put to any
use. The history of its preparation is suffi-

cient to convince us, that it is composed of
the same constituents as phosphoric acid

:

but the exact proportion of these constituents

has not hitherto been ascertained.

PHOSPHOROUS, in chemistry, a combus-
tible substance remarkable for its strong at-

traction for oxygen, and which consequently
spontaneously inflames in the open air at a
moderate temperature.

History of its discovery. It was acciden-

tally discovered by Brandt, a chemist of

Hamburgh, in the year 1669, as he was at-

tempting to extract from human urine a liquid

capable of converting silver into gold. He
showed a specimen ot it to Kunkel, a Ger-
man chemist of considerable eminence, who
mentioned the fact as a piece of news to one
Kraft, a friend of his at Dresden. Kraft im-
mediately repaired . to Hamburgh, and pur-
chased the secret from Brandt for 200 dol-

lars, exacting from him at the same time a
promise not to reveal it to any otlier person.

Soon after he exhibited his phosphorus pub-
licly in Britain and France, expecting doubt-

less that it would make his fortune. Kunkel,
\\ ho had mentioned to Kraft his intention of

getting possession of the process, being vexed
at the treacherous conduct of his friend, at-

tempted to discover it himself; and about
the year 1674 he succeeded, though he only

knew from Brandt that urine was the sub-

stance from which phosphorus had been pro-

cured. Accordingly he is alway s reckoned,

and deservedly too, as one of the discoverers

of phosphorus.

Boyle likewise discovered phosphorus, and
revealed the process to Godfrey Hankwitz, a
London apothecary, who continued for many
years to supply all Europe with phosphorus.

Hence it was known to chemists by the

name of English phosphorus.

'Phosphorus may be procured by the fol-
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lowing process : Let a quantity of bones be
burnt, or, as it is termed in chemistry, cal-

cined, till they cease to smoke, or to give

out any odour, and let them afterwards be re-

duced to a line powder. Put 100 parts of

this powder into a bason of porcelain or

stone ware, dilute it with four times its weight

of water, and then add gradually (stirring the

mixture after every addition) 40 parts of

sulphuric acid. The mixture becomes hot,

and a vast number of air-bubbles are extri-

cated. Leave the mixture in this state for

24 hours
;
taking care to stir it well every

now and then with a glass or porcelain rod,

to enable the acid to act upon the powder.
The whole is now to be poured on a filtre

of cloth; the liquid which runs through the

filtre is to be received in a porcelain bason

;

and the white powder which remains on the

filtre, after pure water has been poured on it

repeatedly, and allowed to strain into the

porcelain bason below, being of no use, may
be thrown away.

Into the liquid contained in the porcelain

bason, which has a very acid taste, sugar of

lead, dissolved in water, is to. be poured
slowly; a white powder immediately falls to

the bottom: the sugar of lead must be added
as long as any of this powder continues to be

formed. Throw the whole upon a filtre.

The white powder which remains upon the

filtre is to be well washed, allowed to dry,

and then mixed with about one-sixth of its

weight of charcoal-powder. This mixture is

to be put into an earthenware retort. The
retort is to be put into a sand-bath, and the

beak of it plunged into a vessel of water, so as

to be just under the surface. Heat is now to

be applied gradually till the retort is made
red-hot. A vast number of air-bubbles issue

from the beak of the retort, some of which
take fire when they come to the surface of

the water. At last there drops out a sub-

stance which has the appearance of melted

wax, and which congeals under the water.

This substance is phosphorus.

Properties. 1. Phosphorus, when pure, is

semitransparent, and of a yellowish colour ;

but when kept some time in water, it becomes
opaque externally, and then has a great re-

semblance to white wax. Its consistence is

nearly that of wax ;
it may be cut with a

knife, or twisted to pieces with the fingers (a

dangerous process). It is insoluble in water.

Its mean specific gravity is J .77.

2. It melts at the temperature of 99°.

Care must be taken to keep phosphorus

under water when melted
;
for it is so com-

bustible, that it cannot easily be melted in

the open air without taking fire. When
phosphorus is newly prepared, it is always

dirty, being mixed with a quantity of char-

coal-dust and other impurities. These im-

purities may be separated by melting it under
water, and then squeezing it through a piece

of clean shamoy-leather. It may be formed

into sticks, by putting it into a glass funnel

with a long tube, stopped at the bottom with

a cork, and plunging the whole under warm
water. The phosphorus melts, and assumes

the shape of the tube. When cold, it may
be easily pushed out with a bit of wood, if

air is excluded, phosphorus evaporates at

2 19°, land boils at 554°.

3. When phosphorus is exposed to the at-

mosphere, provided the temperature is not

lower than 43°, it emits a white smoke, which

has the smell of garlic, and is luminous in the

dark. This smoke is more abundant the

higher the temperature is, and is occasioned

by the gradual combustion of the phospho-
rus, which at last disappears altogether.

4. When a bit of phosphorus is put into a

glass jar filled with oxygen gas, part of the

phosphorus is dissolved by the gas at the

temperature of 60°; but the phosphorus does
not become luminous unless its temperature
is raised to 80°. Hence we learn, that phos-

phorus burns at a lower temperature in com-
mon air than in oxygen gas. This slow com-
bustion of phosphorus, at the common tem-
perature of the atmosphere, renders it neces-

sary to keep phosphorus in phials filled with

water. The water should be previously

boiled to expel a little air, which that liquid

usually contains. The phials should be kept
in a dark place ; for when phosphorus is ex-

posed to the light, it soon becomes of a white
colour, which gradually changes to a dark
brown. When thus altered, the French
chemists give it the name of oxide of phos-
phorus

; supposing it now to be no longer
pure phosphorus, but phosphorus combined
with a little oxygen. Phosphorus, when
newly prepared, always contains some of this

oxide of phosphorus mixed with it; but it

may be easily separated by plunging the mass
into water heated to about 160°. The phos-
phorus melts, while the oxide remains un-
changed, and swims upon the surface of the
melted phosphorus.

5. When heated to 148°, phosphorus takes
fire and burns with a very bright flame, and
gives out a great quantity of white smoke,
which is luminous in the dark

;
at the same

time it emits an odour which has some resem-
blance to that of garlic. It leaves no resi-

duum
;
but the white smoke, when collected,

is found to be an acid.

On examining the acid produced during

the combustion of phosphorus, it is found
that it is a peculiar acid, now known by the

name of phosphoric acid, which see.

The combustion of phosphorus, like that

of sulphur, is nothing else than its combina-
tion with oxygen: for during the process no
new substance appears, except the acid, ac-

companied indeed with much heat and light.

6. Phosphorus combines readily with sul-

phur, and the two substances are capable of

being mixed in different proportions. Seven-
ty-two grains of phosphorus and nine of sul-

phur, when heated in about four ounces of

water, melt with a gentle heat. The com-
pound remains fluid till it is cooled down to

77°, and then becomes solid. These sub-

stances were combined in the same manner
in the following proportions :

4 Phosphor u
1 Sulphur
4 Phosphorus)
2 Sulphur 5
4 Phosphorus )

4 Sulphur 5
4 Phosphorus)
12 Sulphur )

congeals at 59®

at 50®

at 4 1®

at 99'.

}

When the phosphorus predominates, this

compound is called phosphuret of sulphur
;

when the sulphur exceeds, it is called sul-

phuret of phosphorus.
Phosphorus and sulphur may be combined

also by melting them together without any
water; but the combination takes place so
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rapidly, that they are apt to rush out of the

vessel if the heat is not exceedingly mode-
rate.

7. Phosphorus is capable likewise of com-
bining with many other bodies ;

the com-
pounds produced are called phosphurets,

which see.

8. Phosphorus, when used internally, is

poisonous. In very small quantities (as one-

fourth of a grain), yet when very minutely

divided, it is said by Leroi to be very effica-

cious in restoring and establishing the force

of young persons exhausted by sensual indul-

gence.

The affinities of phosphorus have not yet

been ascertained.

PHOSPHURETS, substances formed by
an union of the alkalies, earths, and metallic

oxides, with phosphorus. Thus we have piios-

phuret of lime, &c.
Phosphuret of Antimony. When equal

parts of antimony and phosphoric glass are

mixed together with a little charcoal-powder,

and melted in a crucible, phosphuret of anti-

mony is produced
Phosphuret of Barytes may be formed

by putting a mixture of phosphorus and ba-

rytes into a glass tube close at one end, and
heating the mixture by putting the tube upon
burning coals. These instances will be suf-

ficient to explain the nature of phosphurets
in general.

PIIOTINIANS, a sect of Christians in the

fourth century, so called from Photinus, their

chief, who was bishop of Sirmich, and main-
tained that Jesus Christ was true man, but

not true God, nor born before all ages ;
and

that he only began to be Christ when the

Holy Spirit descended upon him in the river

Jordan.

PHOTOMETER, Measurer of Light,

in a cloudy or bright day, or between differ-

ent luminous bodies. A good instrument of

this kind is still a desideratum in philosophy.

PHRASE, in grammar, a manner of

speech peculiarly adapted to certain occa-
sions, arts, languages, &c.

PHRENETIC VESSELS. See Anato-
my.
PHRENSY. See Medicine.

PHRYGANEA, a genus of insects of the

order neuroptera. The generic character is,

mouth without teeth, with four feelers ; stem-

mata three ;
antennae longer than thorax

;

wings incumbent, the lower pair pleated.

The genus phryganea consists of insects

which in point of habit or general appear-
ance bear a considerable resemblance to some
of the phalange, and particularly to those be-

longing to the division entitled tines. They
may however be readily distinguished from
moths by their palpi o

v
r feelers, as well as by

the stemmata situated on the top of the

head. The phryganea? proceed from aquatic
larva? of a lengthened shape, residing in tubu-
lar cases, which they form by agglutinating

various fragments of vegetable substances,

particles of gravel, &c. &c. These tubular
cases are lined within by a tissue of silken

fibres, and are open at each extremity.
The included larvae, when feeding, protrude
the head and fore parts of the body, creep-
ing along the bottom of the waters they in-

habit, by means of six short and slender legs:

on the upper part of the back, in most spe-

cies, is situated an upright papilla or process.
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serving as a kind of prop or stay, preventing

the case or tube from slipping too forwards

during the time the animal is feeding*

Of the European phryganese, one of the

largest is the phryganea grandis of Linnaeus,

usually measuring somewhat more than an

inch iii length, and having very much the ge-

neral aspect of a phalaena: the upper wings

are grey, marked by various darker and

lighter streaks and specks, and the under

wings yellowish-brown and semitransparent.

The larva, which measures near an inch and

three quarters in length, is of a flesh-coloured

grey, with brown head and legs, and inhabits

a tube composed of pieces' of bark, small

fragments of grass-stalks, or other substances.

Like other larvae of this genus, it is known by

the name of cadew-worm, or cad-bait, and is

frequently used by anglers as a bait. When
arrived at full growth^ it fastens the case or

tube by several silken filaments to the stem of

some water-plant, or other convenient sub-

stance, in such a manner as to project a little

above the surface of the water ;
and casting its

skin, changes to a chrysalis of a lengthened

shape, and displaying the-immature limbs of

the future phryganea, which in the space of

about fourteen days emerges from its confine-

ment.
Phrygania rhombica is a smaller species

than the former, and is of a yellowish-brown

colour, with two obliquely transverse rhom-

boid semitransparent white spots on each up-

per wing; the lower wings being whitish,

with a tinge of yellow-brown towards the up-

per edge. The larva forms its case of small

pieces of the slender stems of water-grasses or

other plants, curiously disposed in an oblique-

ly transverse direction. It is of a greenish-

brown colour, and like the former, is found in

rivulets and stagnant waters. The larvae of

the phryganeae in general feed not only on the

smaller water-insects, but on the spawn of

fishes, and even on the young fry itself.

There are twenty-four species.

PHRYMA, a genus of the didynamia

gymnospermia class and order. The essen-

tial character is, seed one. There are two
species, herbs of North America and the

Cape.
PHRYNIUM,

monogynia class

three-leaved; petals three, equal
;
nectarine

;

tube filiform; border four-parted; capsule

three-celled; nuts three. There is one spe-

cies, a plant of Malabar.

PHTHISIS. See Medicine.
PHYGETHLON, in surgery, a broad,

but not much elevated tumour, of the same
nature with the bubo. See the article Bubo,
PHYLACTERY, in antiquity, a charm

or amulet, which being worn, was supposed

to preserve people from certain evils, dis-

eases, and dangers. The Jews were remark-

able for wearing phylacteries 'of parchment,

in the form of slips or rolls, wherein were
written certain passages of the law: these

they wore upon their foreheads, and upon

the wrists of their left arms. The modern
Jews think themselves under no obligation to

this practice, which they observe only at

morning prayers.

PHYLACH.NE, a genus of the dioecia

mouandria class and order. The calyx is

three-leaved, superior ; corolla funnel-form
;

fern, stigma four-cornered; capsule inferior,

many-seeded. There is one species, a small

snpssy plant of South A merica*

a genus of the monandria
and order. The calyx is

PHYLICA, bastard alatemus, a genus
of the monogynia order, in the pentandria
class of plants

; the perianthium five-parted,
turbinate; petals none; capsule tricoccous.
There are twenty species, of which three are
commonly kept in the gardens of this ccun
try; but being natives of warm climates,
they require to be kept in pots, and housed
in winter. T hey are all shrubby plants,
rising from three to five or six feet high, and
adorned with beautiful clusters of white flow-
ers. They are propagated by cuttings.

PHY LLAN 1 HUS, sea-side laurel ; a ge-
nus of the triandria order, in the monoecia
class of plants. The male calyx is six-parted,
bell-shaped

; no corolla
; female calyx six-

parted
; styles three, bifid ; capsules three-

celled; seeds solitary, roundish. There are
eleven species, all of them natives of warm
climates; and rise from twelve or fourteen
feet to the height of middling trees. They
are tender, and cannot be propagated in this

country without artificial heat.

PHYLLIS, a genus of the pentandria di-

gynia class and order. The stigmas are his-

pid, fructifications scattered; cal. two-leaved,
obsolete; corolla five-petalled

; seeds two.
There is one species, a herb of the Ca-
naries.

PHYSALTS, the winter cherry, a genus
of the monogynia order, in the pentandria
class of plants. The corolla is wheel-shaped

;

stamina converging; berry within an inflated
calyx, two-celled. There are seventeen spe-
cies, of which the most remarkable is the al-

kekengi, or common winter-cherry. This
grows naturally in Spain and Italy. The
flowers are produced from the wings, standing
upon slender footstalks

; they are of a white
colour, and have but one petal. They are
succeeded by round berries about the size of
small cherries, inclosed in an inflated blad-
der, which turns red in autumn ; when the top
opens and discloses the red berry, which is

soft, pulpy, and filled with flat kidney-shaped
seeds. The plant is easily propagated, either
by seeds, or parting the roots

;
and is very

hardy.

PIIYSETER, Cachalot, a genus of
fishes of the order cete. The generic charac-
ter is, teeth visible in the lower jaw only ;

spiracle on the head or snout. 1 . Physeter
macrocephalus, blunt-headed cachalot. This
whale, which is one of the largest species, is

scarcely inferior in size to the great mysticete,
often measuring sixty feet or more in length.

The head is of erwmuous size, constituting

more than a third of the whole animal; the

mouth wide; the upper lip rounded, thick or

high, and much broader than the lower

;

which is of a somewhat sharpish form, fitting,

in a manner, into a longitudinal bed or

groove in the upper. The teeth, at least the

visible ones, as mentioned in the generic cha-

racter, are situated only in the lower jaw ;
and

when the mouth is dosed, are received into

so many corresponding holes or cavities in

the upper: they are pretty numerous, rather

blunt, and of a somewhat conic form, with a

very slight bend or inclination inwards. There
are also, according to Fabricius, small, curv-

ed, flatfish, concave, and sharp-pointed

teeth, lying almost horizontally along the

upper jaw
;
though, from their peculiar situa-

tion and size, they are not visible like those

of the lower ; being imbedded in the fleshy

interstices of the holes which receive the

THY
lower teeth, and presenting only their internal
concave surfaces to meet the latter when the
mouth is closed. The front of the head U
very abrupt, descending perpendicularly
downwards

; and on its top, which has been
improperly termed the neck by some authors,
is an elevation or angular prominence con-
taining the spiracle, winch appears externally
simple, but is double within. The head is

distinguished or separated from the body by
a transverse furrow or wrinkle. The eyes
are small and bla. k ; and the ears or auditory
passages extremely small. About the mid-
dle of the back is a kind of spurious fin, or
dorsal tubercle, of a callous nature, not move-
able, and somewhat abrupt or cut off be-
hind. The tongue is of the shape of the
lower jaw, clay-coioured externally, and of
a dull red within. The throat is but small in
proportion to the animal. The body is cy-
lindrical beyond the pectoral tins, growing
narrower towards the tail. The colom of
the whole animal is black, but when advanced
in age grows whitish beneath. It swims
swiftly, and is said to he a violent enemy to
the squalus carcharias, or white shark, which is

sometimes driven ashore in its endeavours to
escape, and according to Fabricius, will not
venture to approach its enemy, even when
dead, though fond of preying on other dead
whales. This whale also*clevours the cyclop-
terus lumpus, or lump-fish, and many others.'

The Greenlanders use the flesh, skin, oil,

tendons, &c. in the same manner as those of
the narwhal. It is reckoned very difficult to
take, being very tenacious of life,’ and surviv-
ing for several’ days the wounds it receives
from its pursuers.

It is in a vast cavity within the upper part
of the head of this whale, that the substance
called spermaceti is found, which, while fresh
and in its natural receptacle, is nearly fluid ;

but when exposed to the air, concretes into
opake masses: this substance being so uni-
versally known, it becomes unnecessary to,

describe it farther.

A more curious and valuable production,
the origin of which had long eluded the inves-
tigation of naturalists, is obtained from this

animal, v.z. the celebrated perfume called
ambergris, which is found in large masses in
the intestines, being in reality no other than
the feces.

2. Physeter catodon, small cachalot. This
species is of far inferior size to the former,
measuring about twenty-five feet in length*
In its general structure, it is allied to the
preceding, but has a smaller mouth in pror
portion, and is without any visible protube-
rance on the back. It is found in the north-
ern seas.

3. Physeter microps, small-eyed cacha-
lot. This is of equal, and sometimes even
superior size to the first-described species, and
is a native of the northern seas. The head is

very large, and nearly half the length of the
body: the e)es extremely small, and the
snout slightly obtuse: on the buck is a long
and somewhat upright narrow and pointed
fin. This species swims swiftly, and is said
to be a great enemy to the porpoise, which it

pursues and preys upon. Its colour is black-
ish above, and whitish beneath. Some of
the supposed varieties of this whale are said
to grow to the length of eighty or a hundred
feet. The teeth are of a more curved form
than the rest of the genus.
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Physetertursio, high-finned eaehalot. This

is particularly distinguished by the great

length and narrow form of its dorsal fin, which

is placed almost upright on the back, and is

said by some authors to appear at a distance

like the mast of a small ship; the animal

growing, if we may believe report, to the

length of a hundred feet. In its general ap-

pearance it is said much to resemble the

former species, of which it may perhaps be a

variety rather than truly distinct; but so

much obscurity still prevails with respect to

the cetaceous animals, that this point must
be considered as very doubtful.

PHYSICIANS. No person within Lon-
don, nor within seven miles of the same, shall

exercise as a physician or surgeon, except he

is examined and approved by the bishop of

London, or by the dean of St. Paul’s, calling

to them four doctors of physic, and for sur-

gery, other expert persons in that faculty, of

them _ that have been approved; upon the

pain of forfeiture for every month 5 1. one

half to the king, and the other half to any

that will sue. 3 H. VIII. c. 11.

One that has taken his degree of doctor of

physic in either of the universities, may not

practise in London, and within seven mfiesof

the same, without licence from the college of

physicians. And it has been held, that if a

person, not duly authorized to be a physician

or surgeon, undertakes a cure, and the patient

dies under his hands, he is guilty of felony;

but he is not excluded from the benefit of

clergy.

PHYSICS, called also physiology, and
natural philosophy, is the doctrine of natural

bodies, their phenomena, causes, and effects,

with their various affections, mo ions, opera-
tions, &c. So that the immediate and proper
objects of physics, are body, space, and mo-
tion.

PHYSIOLOGY is a word which, in its

etymological signification, comprehends, the

science of nature in general; modem use,

however, has restricted it to that department
of physical knowledge which lias atone rela-

tion to organic existence; and, indeed, when
employed as a generic term, without any
specific indication, it is made exclusively to

denote the science of animal life. Natural-
ly organized bodies are those which have
“ an origin by generation, a growth by nu-
trition, and a "termination by death.” In en-

deavouring, however, to mark the precise

distinction between living or organic, and
matter which is inanimate or destitute of vi-

tality, it will be found of considerable import
to ascertain the prime characteristic of either,

or that to which all other laws influencing
them act in subordination.

It is indivisibility, or mutual connection of

parts with the whole, which appears to con-
stitute the essential character of a living or-

ganized body. “ The mode of existence in

each part of inanimate matter belongs to itself,

but in living bodies it resides in the whole.”
Separate a single branch from a tree in the
full vigour of vegetation, and the part thus
separated shall immediately droop, and shall

shortly die; that is, it will cease to be influ-

enced as formerly by air, heat, and other
powers which support vegetation

; will no
longer display those phenomena which had
'previously resulted from the agency of such
powers

;
will become, in. the language of the

11

Rrunonian philosophy, unexcitable, and sub*

ject to the government of new laws. In the ani-

mal creation, also, the same effect will result

from the same- process ; if a limb is sepa-

rated from an animal body, the life of such

limb, without any apparent injury to its or-

ganization, will be inevitably destroyed.

Supposing we have thus reduced organic to

inorganic, living to dead matter, in an ani-

mal body, for instance, let us pursue our ex-

periments on the material thus changed; let

the part to which we have given a new mode
of existence be itself divided, and we shall

now find nothing of the like result, as in the

first process, to take place ; its quality by this

last operation will only be altered inasmuch

as its quantity is diminished. Each part will

be found to have a separate and independant

existence. There has been no connecting

integral principle interfered with ;
and, placed

exactly under the same external circum-
stances, an identity in the mode of existence

would be retained to the end of time bv each

division. Let us pursue our experiments
still further. Let us subject the two parts to

a difference of external circumstance ;
en-

close one in an atmosphere of 40° of heat, the

other in 100°, and the consequence will be a

deprivation of that identity which till now
they had retained. Each part will not con-

tinue- the same mass of dead matter, but will

assume a new character. Now it will be
evident that in these experiments we have
operated an essential change

;
and in each, of

an essentially different nature. By seperat-

ing a part from the whole of an organic body,
we effect the loss of its vitality, even though
such external agents shall continue to be ap-
plied as previously operated its life and
growth. By a further mechanical separation

we do not effect an alteration in quality, in

any other wav than as this will depend on
quantity, until we occasion a change in exte-
rior agents ; by which change, however, we
finally ensure an actual alteration of principle

or composition, as well as of aggregate

power.

We have thus endeavoured to illustrate the
simple and prime characteristic of organic as

separated from inorganic being. But physi-
ology we have said, according to the general

acceptation of the word, confines its researches

to animal life; what this last has peculiar to

itself, it will be proper further to state. The
usual division of organized existence is into

animal and vegetable; the former possessing

those faculties from which result sensation

and loco-motion ; the latter being destitute of
such faculties : an opinion indeed has recently

been hazarded that such division is unfounded,
and artificial

;
that vegetable and animal life

are subject to the same laws; that plants are
not merely organized, but animalized; that
their motions indicate sensation and conse-
quent volition. To enquire into the grounds
of these assumptions, does not fail within the

province of the present article
;
we are to take

for granted the negative of the proposition,

and proceed to consider first, the primary fa-

culties, and secondly, the resulting functions,

of those existences which are universally ac-

knowledged to be, possessed of the powers of
feeling and of motion, and are truly and evi-

dently animalized.

Of Sensibility, Irritability, and the Vital

Principle.

Sensibility has been defined, the faculty

which organs have of feeling; the aptitude

they possess of perceiving, by the contact of
an extraneous body, an impression more or
less powerful, which changes the order of
their motions, accelerates or retards, sup-

presses or completes them. “This faculty,”

says the author from whom we have taken
the definition (M. Richerand), “ generally

diffused in our organs, does not exist in all to

the same degree. In some it is obscure and
scarcely apparent, and seems reduced to a
degree absolutely indispensable for the fluids

to determine "the actions necessary to the
functions they ought to perform. It should
seem that no part of the body can do without
this sensibility absolutely necessary for life.

Without it, how could various organs act
upon the blood, to draw from it the means of
their nutrition, or materials for the different

secretions? Therefore this degree of sensi-

bility is common to every thing which has
life; to animals and vegetables; to a man
when asleep and awake; to the foetus, and the
infant; to the organs of assimilating functions;
and to those which put us on a level with sur-

rounding beings. This low degree of sensa-
tion could not have been sufficient for the ex-
istence of man, and of beings resembling
him, exposed to numerous connections with
every thing that surrounds them; therefore
they possess a sensibility far superior, by
which the impressions affecting certain organs
are perceived, judged, compared, &c. This
sort of sensibility would be more properly-
called perceptibility, or the faculty of judg-
ing of the motions experienced. It requires
a centre to which the impressions have a mu-
tual relation; therefore it only exists, in ani-
mals which, like man, have a brain, or some-
thing equivalent in its place

; whilst zoophytes
and vegetables, not possessing this central' or-
gan, are both destitute of this faculty; how-
ever, polypi, and several plants, as the sensi-
tive, have certain spontaneous motions, which
seem to indicate the existence of volition, and
consequently of perceptibility

; but these ac-
tions, like that of a muscle from the thigh of
a frog excited by the galvanic stimulus, are
occasioned by an impression that does not
extend beyond the part itself, and in which
sensibility and contractility exist in a con-
fused state.” Elements of Physiology by
A. Richerand, translated edition.

By the above definition and description of
simple sensibility, as opposed to percepti-
bility, it will appear that our author does not
consider sensation as the necessary conse-
quence of the faculty which he terms sensi-
bility.

The author, however, whom we have
quoted, admits that this kind of latent and
imperceptible sensibility “ cannot be exactly-
compared to that of vegetables, since the
parts in which it resides, generally possessing
such a small share of sensibility in a state of
health, have an increased or percipient de-
gree of sensibility when in a state of disease
and after giving examples of this, he adds,
“ should it not be suspected that if we have
not a consciousness of impressions made upon
our organs by the fluids contained in them
during health, it is from our being accustom-
ed to the sensations they excite almost unin-
terruptedly, of which, we have only a con-
fused perception, that terminates impercep-
tibly? And may we not be permitted in this
point of view to compare these organs to.
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those in which reside the senses of vision,

hearing, smell, taste, and feeling, which can

no longer be excited by habitual stimuli to

which they have been long accustomed?”

We find, however, some difficulty in admit-

ting this principle even with the modification

proposed. If sensibility becomes in this man-

ner latent, or we cease to take cognizance of

such functions as are exercised independantly

of the will merely by the force of habit, does

it not follow that the 'origin of these functions,

at least in their aggregate, would have been

accompanied bv more sensation than is con-

sistent with the healthy state? Thus the mo-

ment an animal became conscious of exist-

ence, it would be the subject of impression

sufficiently violent to destroy, or at least to

derange life. Does it not appear that invo-

luntary living action results from a principle

dissimilar to that which is preceded by sensa-

tion ; and that the sensibility here spoken of is

a kind of intermediate faculty between that

which gives sensation and volition, and that

upon which muscular irritation or contrac-

tion from stimuli depends? When the gal-

vanic experimenter excites actions in the

muscles on the insulated thigh of a frog, it

cannot be supposed that such actions are at-

tended by perception (for, as it has been pro-

perly observed by M. Cuvier, “ it appears

repugnant to the notions we entertain of self,

and of the unity of our being, to admit the

possession of sensation by these fragments”)

;

although the actions are” excited through the

medium of nervous excitability, and are of a

different nature from those which would fol-

low a mere irritation of the muscular fibre.

May we not then conclude that the nervous

organization is endowed with a susceptibility

independantly of actual, or what M. lliche-

rand perhaps improperly denominates perci-

pient, sensibility ;
and that it is through the

medium of this faculty that the incessant and

unperceived performance of the vital functions

is accomplished? When the voluntary fa-

culty ceases to acknowledge its accustomed

and appropriate stimuli ;
when sensation for a

time is totally suspended, as in apoplexy, or

in experiments on frogs by pouring opium on

the brain of these animals ;
the functions of vi-

tality are still preserved by means of the sus-

ceptibility now alluded to. We have else-

where endeavoured to prove that convulsive

agitation, whether taking place in the muscles

of volition, or in those organs which are inde-

peudant of the will, results from deficient or

transient excitement (see Medicine, section

Nervous Diseases ) ;
and such defective ex-

citement seems to result from an unhealthy

condition of this nervous susceptibility, which,

in instances of sudden death produced by an

abrupt and entire abolition of the sentient and

loco-motive faculty, for some time longer lin-

gers in the system, deranged indeed, but not

yet destroyed, and produces those spasmodic

motions which are observed in an annual

body under the circumstances which we are

now supposing. When, for instance, a do-

mestic fowl is deprived of life, either by its

head being severed from its body, or by the

more common mode of screwing the neck,

a spasmodic convulsive kind of vellications

will be observed, and indicate the remains of

this susceptibility of action, for some time

after perception or actual sensation is gone.

If the principle now contended for is admit-

ted, our compassion for the animal in this

state would be misapplied ; and it must like-

wise follow that the notion which has been
maintained by some is altogether erroneous,

of death from decapitation being a lingering,

and therefore cruel, mode of terminating ex-

istence. In the case, however, of articu-

lated worms, a like separation of parts does

not appear to operate the same immediate
destruction of the sensitive and loco-motive
faculty ; for as in them there is no single brain,

but ganglia, as the centres of sensation and
commencing points of volition. Each part

of a divided worm is thus a distinct living

and sentient being. From the remains of

this principle of susceptibility may originate

those convulsive affections which almost

invariably precede death in the course of

nature, and which are oftentimes exhibited

in a violent degree for some time posterior to

the departure of the sentient or perceiving

faculty ; but which last is itself destroyed prior

to the total destruction of muscular irritability,

or the vis insita of Haller. This last (Hal-
lerian irritability) is denominated by modern
physiologists, contractility. As actual sen-

sation is demonstrably produced through the

medium of nerve, so “ the general organ of

motion is the fleshy or muscular fibre. This
fibre contracts itself by volition, but the will

only exercises this power through the medium
of the nerves. Every fleshy fibre receives a

nervous filament, and the obedience of the

fibre ceases when the communication of that

filament with the rest of the system is inter-

rupted. Certain external agents applied im-

mediately to the fibre likewise cause contrac-

tions, and they preserve their action upon it

even after the section of its nerve, or its total

separation from the body, during a period
which is longer or shorter in different species

of animals. This faculty of the fibre is called

its irritability. Does it in the latter case de-

pend upon the portion of the nerve remain-
ing in the fibre after its section, which always
forms an essential part of it? or is the influ-

ence of the will only a particular circum-
stance, and the effect of an irritating action of

the nerve on a faculty inherent in the muscu-
lar fibre ? Haller and his followers have
adopted the latter opinion; but every day
seems to add to the probability of the oppo-
site theory.”—Cuvier’s Comparative Ana-
tomy.

If, however, we resort to analogy, which, in

the present state of our knowledge with re-

spect to the composition of muscular fibre, is

all the aid with which we are furnished to

solve the question of distinct or separate resi-

dences of nervous and muscular power, we
should perhaps be compelled to revert to

something like the Hallerian doctrine of a vis

insita, or independant excitability, and con-

clude that the nerves are merely instruments

by which the faculty of contractility is deve-
loped, and that this faculty may otherwise be
produced by extraneous stimuli, without the

interference of the nerves. Many plants are

possessed of contractile, although not (as it ap-

pears) of actually sensitive and loco-motive

power: this contractility, from the mode of its

excitation, and from the phenomena which it

exhibits, seems in everyway similar to the ir-

ritability of the animal fibre, nevertheless nei-

ther brain nor nerves have hitherto been detect-

ed in vegetables. The attempts to prove that

irritability and sensibility are one, seem to

proceed from the general tendency observed

in the philosophy of the present period, to

strain the analogy between vegetable and
animal life. M. * Delametherie, a French
physiologist, carries this doctrine to the ex-
tent of denying the existence in toto of any
distinct muscular fibre.

r
J he substance which

has been ordinarily considered to be muscle,
he considers as “

a' congeries of blood-vessels,
lymphatics, and nervous filaments, bound to-

gether by cellular membrane, in the inter-

stices of which are deposited animal gelatine
anti tat.” Considerations sur les Etres organi-
ses, &c.

It appears to us, however, that sensibility

and irritability, although intimately connect-
ed,and never separate in a living animal body,
areyet distinct principles; at least, that mpre
and stronger facts than have hitherto been
advanced, are requisite to the lull establish-

ment of the modern doctrine, “ that thev
are in effect the same property.”

Irritability, or the-power of contraction upon
the application of stimuli, has been divided
into two species

;
the one has been named

by some physiologists the tonic power, the
other musculosity : this difference, however,
rather refers to the difference* of exciting
power, by which is called into action the one
and the other ; the slow, gradual, and tonic-
like action of the bladder in expelling the
urine,” seems principally to vary from that,
of the voluntary muscles by being more
beyond the inlluence and caprices of the
will.

The most remarkable characteristic both
of sensibility and irritability (forming toge-
ther vital excitability) is, that as they are sub-
servient to different purposes, and resident
in various organs, they are susceptible of de-
velopement or excitation, by peculiar and
respective agents. Thus light is a stimulus
to the eye, sound to the ear, a sapid sub-
stance to the taste, and an odoriferous body
the smell. Thus mercury will stimulate
the hepatic, foxglove the renal viscus, al-

though in each instance the indivisible facul-
ties of sensibility or- irritability are called
into play ; and no difference indicating pe-
culiar excitability can be traced by the ana-
tomist in the arrangement, or the chemist in

the composition, of the ultimate fibrillae con-
stituting either the nerves or the contractile
organs of these respective parts.

The animal frame is thus supported in the
same manner as a piece ot complicated
machinery, composed of several springs,
each of which is kept in exercise by a prin-

ciple peculiar to itself, while the combined
effect of them all is one resulting whole,
effected by one prime, and operating prin-

ciple
;

this, in the living machine, is named
the vital principle, of which we are now to

speak.

Researches into the nature and cause of
living actions, appear to have been impeded
by errors arising from different, and in one
sense, opposite sources

;
the one of old, the

other of modern date. The earliest philo-

sophers could not have been long in ob-
serving, while contemplating the phenomena
of life, “ that it exhibits an order of truths

peculiar to itself, which is no where to be
found beyond the sphere of living existence.”

(Dumas.) Before the proper boundaries
were discovered of human research, and
the true nature of philosophizing ascertained.
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these phenomena were accounted for by the

supposition of an occult agency endowed with

intelligence, and acting with design
;
hence

' the origin of the vague terms archajus, or pre-

siding power, vis naturre medicatrix, nature,

and other expressions, the inventors of which

j

do not appear to have been conscious that they
i not merely amount to a confession of igno-

rance, but mislead the judgment by attaching it

to certain preconceived systems framed from

[

ideal knowledge. It is the province of phi-

losophy not to imagine but to infer. W hen
it is observed, that life in all its modifications

[
and stages, requires for its developement and
maintenance the incessant agency of peculiar

I
powers on matter peculiarly constructed, as

i in the experiments before alluded to, we are

not merely justified in concluding, but we

[
are irresistibly impelled to the inference,

that the combination of effects to which we
have applied the term life results from such
agency on such organized matter. The na-

ture of the link which constitutes this con-

nection may for ever be concealed, but the

I connection itself is demonstrated. The idea

of life then is not to be confounded either

with the abstract nature of the matter acted

upon, or the agents through the medium of

I which it is produced. “ There is no interior

j

independant spring ofaction or support,” there

is no exterior abstract power. In the em-
ployment then of the term vital principle, we

j
ought to be regarded as simply announcing a

fact, not as conveying a notion of cause;' and

|

in this view it will appear, contrary even to the

j
sentiments of some authors from whom it

j

is almost temerity to differ, that the passive

I rather than the active voice of verbs,

should be made use of in calculations on
vital forces and effects. See the articles

Brunonian System
;
and likewise Medi-

cine, section Fever.

But an error from a different source than
that just alluded to, appears to have insinu-

ated itself into the physiology of the present

i day, viz. that of too hastily registering under
one head, facts which both in their origin

I and result, are of a nature essentially dil'fer-

j

ent. We allude to the chemico-animal phi-
' losophy which has recently become so pre-

valent, especially in the French and German
I schools. Against this physiology we do not

I think it right to urge the objection which
i has been advanced, that it encourages ma-

! terialism, and leads to conclusions destruc-

tive of morality
;

for besides that we doubt
the justness of the accusation, it ought al-

s
ways to be recollected, that it is not until

physiology terminates, that metaphysic com-

J

mences.
In consequence of the radical change

,

which has recently been effected in the whole
body 01 chemical science, physiological re-

searches have received a fresh impulse and
a new direction. By modern chemistry
many facts in the animal economy have been

j

fully developed, which were before con-

cealed. Such, however, is the proneness of

mankind to extremes, that in this as in other

instances, the auxiliary has been made to

usurp tiie rights of the principal
; chemical

affinity lias been supposed fully explicative

I of living actions, and the idea of animation

being regulated by a distinct ^principle ridi-

{
culed as visionary. We believe, however,

|

the ridicule to have been misapplied; and

[
though equally ready with our modern physi-

I ologists to oppose the admission of “ an oc-

cult cause” as the cause of life, we must still

maintain that the attractions of matter, in the

mode they contend for, are of a nature very
different from those resulting from the agency
of the life- producing powers on an organized

body. For example : muscular contraction

is generated by an abundant variety of ex-

ternal stimuli; among these, oxygen lias

been found to be one of the most active;

tiie effect of the above agent has been there-

fore preposterously confounded with the

agent itself, oxygen has been imagined to be

the principle of irritability, and the develope-

ment of life by consequence has been sup-

posed immediately to result from its combi-
nation with the animal libre : with equal

justice might opium or any other stim’ulus

be in this manner as it were vitalized.

But it will be urged that the oxygenous
theory of life has been abandoned; nor should
we perhaps be justified in bringing it to

notice, did it not appear that those hypothe-
ses which are at this instant in repute are
founded upon precisely the same principles

with the conjectures which originated with

Dr. Girtanner. Thus it has been inferred

that the newly discovered source of nervous
excitation operates upon the muscles, by
virtue of an attractive power in the muscu-
lar libre for the galvanic fluid, much in the
same manner as an acid rushes into combi-
nation with an alkali, or as oxygen unites

itself with an inflammable base. “
I sup-

pose, (says M. Delametherie) that mus-
cular contraction is produced by the heat
which accompanies the extrication of the
galvanic fluid, upon the same principle that-

a piece of skin contracts which is brought
near the lire, or on which is poured a con-
centrated acid, a caustic alkali, or any other
caustic body.”
From such mode of reasoning it has been

inferred, that the science of medicine is re-

solvable into a combination and separation of
principles as in the chemist’s laboratory

; and
that life and health are to be preserved and
restored in the same manner as a fluid body
is made viscid by the introduction of a fo-

reign principle. Thus we have found in the

writings of medical systematics of this class

the processes described, and the results con-

fidently anticipated, of oxygenating, deoxy-
genating, hyperoxygenating,and galvanizing,

the animal frame.

It is however obvious, that these specu-

lations are fundamentally erroneous; for

life and health are built upon a firmer basis

than that either of aggregative or chemical
attraction. The intimate bond of union be-

tween every the most minute portion of a
living body, must be severed, the indivisi-

bility of the frame must first be dissolved, in

a word life must have deserted the bodv, be-

fore the above powers can be admitted. In

what manner, according to the tenets we are

now canvasing, could that remarkable pro-

perty of animal life (caloricite) be preserved,

of retaining a regular quantity of interior,

amidst .all the vicissitudes of exterior, heat?

Almost every chemical combination. is effect-

ed by a variation, and in very many cases,

a trivial variation, in temperature ; but the

living body is capable of sustaining or of re-

sisting heat to a degree which would imme-
diately change animal or vegetable substance

deprived of life into substance of a totally

diiterent nature.

Life, in the systems we are commenting
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upon, appears, as before observed, to be con-
founded with that which produces or elicits
life. Vital phenomena are not observed ai d
arranged in their natural and regular se-
quence

; enquiries are instituted from a wrong
point

; thus, although we even accede to ti e
position of M. Cuvier, that tiie living and
contracted muscular libre is not, strictly
speaking, the same body, nor composed of
the same chemical materials, as the relaxed
or inactive fibre,” we are not therefore com-
pelled to the alternative of referring the com-
mencement of muscular action to a change
of affinity

; or with Humboldt and others, to
acknowledge that the primary operation of
every agent on living matter is virtually an
instance of chemical combination.

Let us follow in idea, the influence of the
most minute portion of some materials which
effect an instantaneous change on every the
most distant fibre of the body, we shall often
find, for instance, an immediate excitation
of all the vital functions, result from their re-
ception into the stomach

; now, allowing that
the change thus operated occasions an abund-
ance of new combinations strictly chemical,
in the fluids and solids, does it therefore
follow that the primary impulse on the ex-
citability is a chemical process? if so, how
could a similar result be obtained from a
cause ab origine mental? or how could the
mandates of the will contract the fibre?
Y ithout further enlargement, therefore,

(and was it not for the practical import-
ance of the subject, we should conceive
an apology already, due to the reader,) we
trust we may be permitted to conclude,
that as the natural philosopher demonstrates
a particular quality in bodies to be propor-
tioned to.their quantity,

_
and designates this

principle by the term gravitation
;

as (lie

chemist finds the mixture of two different
bodies to form a third, and refers it to the
affinity of their minute particles

; so the
physiologist, recognizing the difference of
character in the phenomena of life from
either of the above modifications of being,
makes a separate register or classification of
such phenomena, under the comprehensive
title of the vital principle; in other words,
that “ the primary motions of matter
(or rather we should say, laws of nature) are
capable of division into the three classes of
gravitation, chemistry, and life.”

In the above sketch we have confined our
observations to what may be regarded the
great characteristic of living existence, indi-

visibility
; under the immediate influence

of which the individual is preserved, and the
species propagated,; or the secondary facul-

ties are exercised, of assimilation and gener-
ation

; these faculties we might now pro-
ceed to notice

; but as they branch out into
several functions, it will be more consistent
with our limits to refer their consideration
to such functions which we are now to de-
scribe, together w ith those resulting from sen-
sibility and irritability, which it was howr-

ever first necessary to view as in a manner
constituent parts of an indivisible whole.

The following table (which we have taken
from M. Richerand) presents, perhaps, the
most comprehensive and accurate plan which
has been formed of vital functions

; we shall

therefore follow its arrangement, and in in-

stances where these functions have been
treated of under separate heads, refer to them
under their respective titles.
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Plan of a new Classification of the Functions of Life,

Order I.

Functions which
assimilate the ali-

ment by which the

body is nourished.

(Assimilating , in-

ternal, or digestive

functions.)

Genus 1 . Digestion extracts
the nutritive part.

Genus 2. Absorption carries

it into the mass of humours.

Genus 3. Circulation pro-

pels it towards the organs.

Order II.

Functions which
form connections
with surrounding^
objects.

(.External or rela-

tivefunctions.)

Reception of the food,

Mastication,

Solution by the saliva.

Deglutition,

Digestion in the stomach,
duodenum
intestines,

Excretion of the faeces and urine.

Inhalation of chyle,

lymph.
Action of vessels,

glands,

the thoracic duct,

Action of the heart,

arteries,

capillary vessels,

t, veins.

( Action of the parietes of the thorax.
Genus 4. Respiration com- \ lungs,

bines it with atmospheric oxy-< Alteration of the air,

gen.
j

in the blood,

( Disengagement of animal heat.
Genus 5. Secretion causes. f Exhalation,

it to pass through several mo-
]
Secretion by follicles,

difications.
_

(
" glands.

Genus 6. Nutrition applies

h

it to organs, to which it is to (Different in every part according to the peculiar
supply growth and restore f composition of each.

L their loss. )
( the sight,

\ hearing,
'Organs of< smell,

i taste,

' ^ ( feeling.

Action of nerves,

the brain.

Human understanding,
Sleep and watching.

Dreaming and sleep-walking.
Sympathy,

• Habit.

Genus?. Motionsvpproach (?^a
T
“d muscular motion,

( Place.

rWalking,
Running,

Progressive motions, ) ^
u,PP'n ?>

°
j
Swimming,
Flying,

L Creeping.

_ fTUo S Articulated, or speech,
Genus 3. The f oice and ’ ( Modulated, or singing.

Speech cause it to communi-
j
Stammering,

cate with similar beings with-h Lisping,
out change ot place. I Dumbness,

^Ventriloquism.

Genus 1 . Sensations in-

form the being of their. pre-

J

sence.

towards

them.

Order I. }
Functions which/

„

require the concur- f
Conception and Generation.

renceofboth sexes, j

Order II.

Functions which
exclusively belong'
to females.

Gestation

.

Delivery.

Lactation.

Growth.

( General differences of the sexes,

< Hermaphrodism,

( Systems relative to generation.

4 Of the uterus in a state of impregnation,

-]
History of the embryo,

( foetus and its membranes.

5 Of the uterus after delivery,

( The lochiae.

( Action of the breasts,

i Milk.

t Infancy—dentition, ossification,

J Puberty—menstruation,

j Adolescence,

(Youth.
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Virility.

Dccreasei

Temperaments.

1 Idiosyncracy.

Human race.

Age of decrease.

J
Old age.

Decrepitude.

Death.
Putrefaction,

Sanguine.

Muscular,
Biliary melancholic.

Lymphatic,
Nervous.

European,
Negro,

Mongol,
Iiyperbolean.

Of digestion

,

Digestion, or that function by which the

dissolution of the aliment is accomplished,
and food is thus fitted for the lacteal absorb-
ents, will be found described under the ar-

ticle ofDiGESTiox, Yol. I. page 150; and for

those varieties in the digestive as of all

ether organs observed in different animals,

the reader is referred to Comparative
/lnatoaiy.

Ofabsolution.
Absorption is that process by which the

/incessant waste of the system from the vai i-

pus secretions and excretions is constantly

repaired. Thus after digestion has converted
the aliment into chyle, this fluid is taken
up by the lacteals or mesenteric absorbents,

undergoes a farther preparation in these
vessels, is thence conveyed to the thoracic

duct, and at length enters the mass of cir-

culating blood, to furnish the requisite se-

cretions, excretions, and exhalations
;

in

this manner a perpetual change is operated
in the materials of which an animal body is

composed, “ for it should never be forgotten

that organized living matter compounds and
decompounds itself continually.” But this

composition and decomposition are perpetu-
ally under the influence of fibrous stimula-

tion. “ Each orifice of a lacteal and lym-
phatic, endued with a peculiar degree of sen-

sibility (susceptibility ?) and power of con-
traction, dilates or contracts, absorbs or re-

jects, according to the mode in which it is

affected by substances that are applied to

it.” Thus when the chyle is applied to the
orifices of the lacteal vessels (which have
been termed chylous absorbents), it is not
solely by means of capillary or any other
species of attraction, that this fluid is made
to enter its appropriate vessels, but such en-
trance is gained in virtue of the power pos-
sessed by chyle of stimulating these organs

;

a demonstration of which principle is fur-

nished from those substances being rejected

which have not the power of producing that

dilatation and contraction just spoken of.

Another curious fact in support of the
principle that some substances are not capa-
ble of exciting the absorbent vessels, is

furnished by those marks which sailors and
others are accustomed to imprint on their

skin, 'i hese are generally formed by first

pricking holes in the cuticle, and then rub-

bing the part over with charcoal or gun-
powder, substances which remain undissolv-

ed in file fluids, unabsorbed in the lymphatics,

and therefore continue through ” life. In-

deed solution is a necessary prelude to every
case both of lymphatic aid lacteal absorp-

Yol. II.

tion. It is then by the peculiar action of

the lymphatics o'n exhaled fluids, that lymph
is formed ; and of the lacteals on the chyle,

that this last becomes animalized. Those
glandular bodies which are observed in these
vessels are supposed to have a very import-
ant influence on their contained fluids ; and
“although it is not known precisely in what
these alterations consist oflymph and chyle, it

may be said that the object ofthe glands seems
to be, to occasion the most intimate mixture,
the most perfect combination of elements

;

to impress a certain degree of animalization,

as proved by the greater concrescibility of
lymph taken from the vasa efferentia, or
those which pass from glands; to deprive
them of mere heterogeneous principles, or,

at least, to alter them that they may not be-
come hurtful in passing into the mass of hu-
mours.” Thus we find, that after absorption
has been in the first'Tnstance effected by vital

action, the contents of the absorbing vessels,

still, however, under the same influencing
principle, are the subjects of a species of
animal chemistry.

As the course of the lymph and the chyle
is less rapid than that of the blood, the
dilatations, curvatures, and frequent com-
munications of the lymphatics, must consi-

derably obstruct the progress of their con-
tents

;
but the principal cause of retardation

is in the numerous glands just mentioned,
which every particle of lymph and chyle has
to pass through previously to its entering
tlie blood-vessels.

There are two questions regaining at

issue respecting the physiology of the ab-
sorbent system: 1st, Whether the distribu-

tion of these vessels is universal ; and 2d,
Whether cutaneous absorption is effected iu-

dependautly of mechanical violence clone to
the cuticle. Anatomy has not hitherto de-
tected absorbents in the substance of the
brain; but analogy, as well as the circum-
stances attendant on diseases, disposes us to

infer almost with certainty, their existence
in every part.

r

l he second question, although
it has recently been negatived by high au-
thority (Dr. Rousseau, Dr. Currie, M Se-
guin and others), is generally supposed to bo
decided in the affirmative. The principal
facts in support of the latter opinion are, “ the
increase of weight in the body after a walk
in damp weather, the abundant secretion of
the urine after remaining for some time in

a bath, the evident swellings of the inguinal
glands after long-continued immersion of
the teet in water, the effects of mercury ad-
ministered by friction, the external applica-

tion of turpentine without friction altering the

. 3,H

urine, eveh when, according to some, its en-

trance into tne system by the lungs had been

guarded against, &c.” to which Dr. Watson’s

experiment may be added, of giving a New-
market jockey, previous to a race, a glass of

wine, about an ounce in weight, and finding

immediately after the course, he had gained

in weight 30 ounces.

Whether actual nutriment is introduced

into the system in the way of cutaneous ab-

sorption, is perhaps extremely problematical.

Dr. Darwin, however, inclines to this opinion,

and among the nutrientia in his materia

medica, classes both substances that are taken

by the surface and likewise by the lungs.

Others have supposed, and perhaps with jus-

tice, that all matter which is nutritive must

be received through the medium of the lac-

teals.

Of the circulation.

As absorption to digestion ,
so the descrip-

tion of the blood’s circulation naturally fol-

lows to absorption, in tracing the mysterious

round of animal functions. In describing the

circulation, we shall, pursuing the order of

the above table, speak first ot the action of

the heart ; secondly, of the arteries and

capillary vessels ;
and thirdly, of the veins.

Of the action of the heart. By referring

(o the article Anatomy, the reader will find

the heart described as consisting of four large

cavities, all of which have a communication

with each other ;
of these the two ventricles

are in a manner the principal, the auricles

the accessary cavities. In following the

blood’s course through these different divi-

sions, it will be necessary in the first instance

to suppose, that each cavity is filled and
emptied in a successive order. We then

commence the description of the circulation,

with the blood returning from every part of

the body, and collected in the two venae cava;

inferior and superior ; these joining at their

entrance into the right auricle, pour their

blood into this auricle, which by consequence

immediately contracts, and forces the re-

ceived blood principally into the contiguous

ventricle : a small part, however, flows back
into the cava;. The right ventricle now dis-

tended likewise immediately contracts, and
the blood is prevented from returning by the

tricuspid valve, so that only a small part

flows back, while the principal stream passes

on into the pulmonary artery, at the en-

trance of which are the sigmoid valves. The
blood is now impelled forwards through all

the very minute divisions of the pulmonary
artery, and by consequence through the

lungs
;

in these Organs it is exposed to the

air by the intervention of only a very thin
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membrane. It now returns essentially alter-

ed, through the pulmonary veins, intothe left or
jfliore properly posterior auricle ; this cavity
contracts in the same manner with the ,right
or anterior

; there is a very partial reflux of
blood into the pulmonary veins, while the
greater portion is conveyed to the left ven-
tricle, whence it circulates through all the parts
of the body

;
its return into the auricle being

prevented by the tricuspid, into the ventricle

from the aorta by the semilunar valves.

In the natural course of circulation, the
above order of successive motions is not pur-
sued

; for the contraction of both auricles is

simultaneous, as well as of the ventricles,

while the dilatation and contraction of the

auricles and ventricles are alternate to each
.other.

The quantity ofblood propelled by each ven-

tricular contraction cannot much exceed two
ounces ; the force by which the heart acts

has been made a matter of mathematical cal-

culations ; but all these calculations, like the

speculations of the chemical physiologist,

cannot fail to be erroneous, while the pe-

culiar nature of the vital force and action is

disregarded. Keil estimated the power of
the heart to be some ounces, whild Borelli

calculates it at 180,000 pounds!

Dr. Harvey, the discoverer of the circu-

lation, conceived the whole of the circulatory

process. to be effected by the heart; in this,

however, he was erroneous, for the function is

likewise greatly dependant upon

—

The action of the arteries. These vessels,

as it respects the number, distribution, and
coats, have already been described in Ana-
tomy. It is a remaikable fact, as stated by
Mr. J. Hunter, that the elastic power is al-

most the only one with which the parietes of
the larger arteries are furnished; while in

those of smaller diameters, muscularity or
Irritability predominates : and that this last in

the capillary vessels exists almost exclusive-

ly.
“ '1'hus the passage of the blood into

the large trunks in the vicinity of the heart

is principally occasioned by the propulsion
communicated by this organ ; and the circu-

lation in the large vessels, as mentioned by
Lazarius, is rather an hydraulic than a me-
dical phenomenon ; but in proportion as it

becomes distant from the centre several

causes retard it
;
and the blood could not ar-

rive at every part, were not the arteries,

which are more active in proportion to their

smallness and distance from the heart, to act

and propel it towards all the organs.”

(Richerand.) So erroneous was- the opinion

of Dr. Harvey.

The mechanical sources of the blood’s re-

tardation are, 1st, increase of space occupied

h’ the arteries
;

for the collection of all I

the branches from a trunk would form a

larger area than that of the parent branch.

2d, The resistance made by the curvatures

of the arteries
;

this mechanism, its cause

and effect, are beautifully illustrated in the

tortuous course observed in the internal

carotid which goes to the brain; by such
mechanism an inordinate How of blood into

this organ is in a great measure obviated.

3d, Friction is said to impede the blood’s

motion; and lastly, its course is retarded by
the angular distribution of the arterial rami-

fiyatious.

e pulse of the arteries is vulgarly attri-
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buted to the alternate contractions and dila-

tations of the heart
;
but it is principally oc-

casioned hv that portion of the blood which
is propelled into the aorta, coming in cqn-

j

tact with the antecedent columns (for the 1

arteries are always full), and thus communi-
cating an impulse; but being obstructed by
this resistance, it forces itself against the

sides of the vessels, and gives them their pul-

satory motion.

The. pulse is more frequent in children,

in females, and in persons of much irritabi-
j

lity. In man, and individuals who are cha-

racterized by strength and regularity of ex-

citement, it is less frequent but more vigor-

ous. In early infancy, the pulsations are

from 120 to 150 in a minute; towards the

end of the second year, they are about 100 ;

at puberty 80, manhood 70 to 75, and in

elderly persons 60 or under. There are

great varieties in this respect ; Mr.. Astley

Cooper mentions in his lectures having seen

an adult with a natural pulse as low as 27,

and it sometimes is more than 100.

Capillary vessels. Arteries are described'

by some physiologists as terminating in anas-

tomois, in exhalants, in veins, in cellular

textufe, and in glands
; others view the only

proper terminations of these vessels to be
that of their continuation into veins, which
are connected with the arteries by the inter-

vention of the capillary vessels. “ The ori-

gin of the veins is only from the most mi-
nute extremities of the arteries, which are

become capillary from the great number of
j

divisions, and return upon themselves with a

change of structure.

Dr. Harvey supposed that this- communi-
cation was effected by an intermediate cellu-

lar substance
;

this, however, is the case only i

in some parts of the body, as in the placenta,

the spleen, and corpora cavernosa penis.

In the capillary vessels the- colour of the
blood is lost, there not being here a sufficient

j

mass of fluid to circulate such a collection
j

of red globules as is necessary to- constitute

redness.

Action' of reins. The venous is much
more capacious than the arterial system of

vessels. “
It is estimated that out of twenty-

eight or thirty pounds of blood, which is about
the fifth part of the weight of the body in an
adult man, nine parts are contained in the
veins, and four only in the arteries.”

In the arteries the circulation is effected by
the action of the heart, or of their own mus-
cular and contractile power;, in the veins,

however, these circulatory powers have so

trivial an energy, that nature has guarded
against impediments in the course of the blood
through these last, in some instances, indeed,
lias facilitated this course, by sitch a distribu-

tion of the vessels as shall ensure an action of

the muscles in propelling the vital fluid. The
motion too of the neighbouring arteries as-

sists the venal circulation, as also the valves,
in like manner with those of the lymphatics,
which divide the column of fluid into a num-
ber of small streams, equivalent to the dia-

meters of the spaces thus formed.
Although on account of the comparative

tardiness of venal circulation, and its not hav-
ing such obstacles as arterial, there is no pulse
in the veins,; yet, in the vicinity of the heart,

a species of undulatory motion is communi-
cated to these vessels, principally occasioned
by the reflux of blood before spoken of.

Demonstrations of the circulation. If am
artery is opened, the blood is thrown out
from the side next the heart ; if a vein is

pierced, the contrary is observed. If, again,

a ligature is made on an artery, the course

of the blood is arrested above the ligature;

if on a vein, below it. Moreover in the semi-

transparent vessels of frogs and some other

animals, the direct passage of the blood from,

the heart to the arteries, and thence to the

veins, may be actually seen by the aid of a.

microscope.

Of the blood.

The blood circulating in its vessels has the'

character of an homogeneous fluid ; when se-

parated, however, from the body, or with-

drawn from the sphere of vital influence, it

shortly divides itself into different parts. Im-
mediately upon separation it exhales a strong

vapour, to the presence of which have, with

some inaccuracy of language, been attributed-

all its vital properties. After remaining a
short time at rest, the blood separates into

two distinct parts : the serum, w Inch, accord-
ing to the experiments of modern chemists,

holds dissolved albumen, gelatine, soda, phos*
phat and muriat of soda, nitrat of potash, and
nniriat of lime

;
and the crassamentum, con-

sisting of the colouring part, which is con-
sidered as an albumen more oxygenated and.

more concrescible than that of serum, holding:

in solution soda, phosphat of lime, and an ex-
cess of iron. Secondly, of the fibrine, foi merly
called coagulable lymph, which has a con-
siderable analogy to muscular fibre, and when
distilled gives out a great quantity of ammo-
niacal carbonat.

.The above principles exist in the blood in.

a greater or diminished proportion, according,

to the constitution and health of the in-

dividual. In pale dropsical habits the serum
is by far more considerable in quantity than

its other parts; while the oxygenated albumen,,

or colouring part (o.ita n ng iron, is under
these circumstances deficient. In diseases at-

tended with high excitement, thelibrine is in.

greatest propo; donate abundance.
The order w<e have observed would now-

lead us to describe the respiratory process,

and the several purposes it serves in the ani-

mal economy
;
to notice in detail the action,

of the thorax, of the lungs, the alteration of

air effected by respiration, the consequent
alteration in the blood, and the disengagement
of animal heat; for these particulars, how-
ever, we refer to the article Respiration,
and proceed to enquire into the function

—

Of secretion.

Secretion is that process by which is se-

parated from, the blood-vessels generally, but
in one or twer instances, directly from the

lymphatics, every species of animal fluid.

These are divided by Fourcroy, and other

physiologists, into, i.st, the saline, as the

sweat and urine; 2d, the oleaginous, or in-

flammable, as the fat cerumen of the ears, & c.

3d, the saponaceous, as bile and milk
; 4th,

the mucous, as those which are found on
the surface of the intestines; 5th, the albu-

minous, among which is classed the serum of

the blood
;
6th, the fibrous, another part of

the last-mentioned fluid.

One of the most important and astonishing

facts connected, with secretion is, that from
precisely the same fluid (the blood), are ela-
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! of a nature widely different

from each other, as well as from that w hence

they proceed. Thus, what can be more un-

like than the urine and the blood from which

.it is prepared; or than the urine itself, and

every other secretion ? This variety of re-

sult, like others, has been referred to a me-

chanical filtration, and to chemical action;

-but a knowledge of the mechanism of the dif-

ferent glandular organs, still leaves us igno-

rant of the actual manner in which is operated

this extraordinary change ol combination.

Secretion is, therefore, a vital action ; and

with this, as an ultimate fact, the physiologist

roust rest contented, while he is justified in

instituting a research respecting the chemical

composition of the fluids formed, and in

tracing, as accurately as may be, the steps of

their formation.

Secretory processes are divided into three

kinds: 1st, serous transudation, which is

effected by a mere termination of arteries on

the surfaces upon which the fluid is poured

out, without any intermediate structure ; as

-on the surface of the body, furnishing the

•sweat; and on the .membranes of joints, fur-

nishing the lubricating fluids of these organs.

2d, Secretion by follicles, crypts, or lacunae,

which are supplied with a great quantity of

vessels and nerves terminating on their sur-

faces, and an excretory duct originating from

the follicles, &c. in the form of a vas eiferens.

This kind of gland is found in the ear, in the

tonsils, and in all parts which secrete mucus.

The more complicated glands which serve

for the third kind of secretion, are visceral

masses, constituted of an assemblage of nerves,

and all kinds of vessels, disposed in packets,

and united together by cellular membrane.
These are called conglum rate glands

; those

of a more simple and smooth structure are

named conglobate.

Secretion of the fat. Every fibre of the

body is connected, and every organ envelop-

ed by cellular texture. This membrane,
•however, does not merely serve the purpose

of connection .and envelopment, it is likewise

the secretory organ of the adeps, which is

found enclosed in separate cells in almost

every part of the body. During life tins

substance is in a state of semiflui ity, but

concretes after death from the cessation of

vital action, and the immediate reduction of

animal temperature. The secretion ot fat,

both as to quantity and, in some measure, as

>to quality, is differently regulated at different

periods of life, in different parts of the body,

and under various circumstances of heath
In early life the secretion is more abundant
immediately under the skin; hence the plump
appearance ol infants. In more advanced
years the surface of the body is almost desti

tute of adeps, while the tendency to its de-

posit is more internal. In an adult man
in health, the adipose substance is averaged
at about the twentieth part of the body’s

weight.

A chemical analysis of this fluid, proves it

•to partake more of those principles whic ar

generally predominant in vegetable fluids,

than qther animal secretions; that is. it eoi

•tains but a small pr portion of azote, and an

.abundance of hydrogen and carbon. Ttu-, cir-

cumstance, with the phenomena accompany-
ing its deposit and real) sorption, seem to

favour the supposition of its being * a kind of

intermedium for a portion ©f the nutritive
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matter extracted from the food, through
which it must necessarily pass before it is as-

similated to the individual, of which it is

destined to repair the loss.” Thus an in-

dividual with much fat is able to abstain from
food much longer than another without this

supply, and, during such abstinence, the
collected fat is rapidly reabsorbed.

Adeps, however, serves other purposes in

the animal economy. Fat persons suffer less

from cold than others
; this appears to arise

from animal oil being a bad conductor of

caloric. It serves likewise to facilitate mo-
tion, and by surrounding the extremities of

the nerves, obviates inordinate sensibility.

Of nutrition.

Digestion, by w'hich the aliment received
into the stomach is deprived of its nutritious

particles; absorption, which conveys such
nutritious portions into the fluids

;
and the

circulation, by which it is further conveyed
to the respective parts in order to undergo
depuration by the various secretory organs

;

are all preliminary and subservient to the
function now to be considered.

The indivisibility and individuality of the

living body can only be maintained by an in-

cessant change of the particles which enter its

composition. “ Thus the animal machine is

continually destroyed, and at distant periods

of life does not contain a single particle of the

same constituent parts.” The most com-
monly adduced evidence in favour of which,
is the effect resulting from feeding animals
with madder; for during the time that this

substance is made part of the food, the bones
become of a red colour, which is again lost

if the madder is only tor a short time sus-

pended: proving that there is a constant de-
composition and reformation even of those

portions of the frame, which, from their com-
pact texture, must be supposed the least sus-

ceptible of change. As then the parts of the

body are constantly destroyed, new parts of

the same nature are as constantly required,

and to supply this demand is the office of

nutrition. “ A bone, for example, is a se-

cretory organ that becomes incrusted with

pho phat offline: the lymphatic vessels, which
m the work of nutrition perform the office of

excretory ducts, remove this salt after it has

remained a certain time in the areola? of its

texture. It is the same in muscles with re-

spect to fibrine, and in the brain with albu-

men.” We, therefore, find animal nutrition

and organization, to consist in this: that the

aliments having been converted first into

chyle, and then into blood, and from this last

having been furnished the various parts, solid

.nd fluid, of which the animal is composed,
such parts are at length separated by the pe-

culiar action of their respective organs: thus

the body is supported by intussusception as ii

nas been denominated ;
a process very far dif-

ferent from that union effected by mechanical
juxtaposition of particles, or operated by
chemical affinity.

Ii has ever been the aim of the physio-

logist, more especially ot recent times, to de-

tect the prime, and, in a manner, common
principle subservient to nutrition, in order to

estima the proportionate quantity of nutrient
matter furnished by different- alimentary sub-

stances. We must. However, assiduously guard
against that fallacy which would connect itself

3 H 2

with our inferences from viewing the process

of nutritive elimination as a process merely
of chemistry. The separation and assimi-

lation of nutritive matter, may be pronounced
to have greater reference to vital action than

even to the substances themselves from which
nutrition is extracted. For example : Let us

suppose, with Dr. Cullen and many others,

that the common principle drawn from ali-

mentary matter is saccharine
;

let it even be
demonstrated that such is the case; it by no
means thence follows that the administration

of saccharine matter in any form would be
the mean of conveying into the system the

largest portion of nutrition.

This doctrine it will not be improper
further to illustrate, by calling the reader’s

attention to circumstances connected with
one or two chronic maladies. Diabetes,

whether originating from a disordered state

of the assimilative organs, from an improper
action of the kidneys, or, as appears most
probable, from the conjunction of these two,
is occasioned more immediately, or at least

the emaciation which characterizes it, by a

deprivation of saccharine matter from the

frame ; but the remedy for diabetes is not of

a saccharine nature: on the contrary, if the

disease admits of cure, such cure appears to

be best ensured by an abstinence from all ve-

getable diet, by the exclusive use of animal
food, and by the administration of certain

astringent medicines. Again, in the rickets

of infancy, which has an unquestionable de-

pendance upon a loss to the bones of their

due portion of phosphal of lime, the physi-

cian’s object is not immediately to convey this

matter into the blood, but to restore that de-
gree and kind of excitement in the osseous

vessels, from which the secretion results; and
this will be effected by materials widely dif-

ferent, both in composition and abstract

agency, from the substance, the deficiency of

which is to be remedied. What quantity of

phosphat of lime is discoverable by the

chemist in the common chalybeate prepa-

tions, or in the nutritive aliment, which, pro-

perly administered, prove of such obvious and
extensive utility in the management of the

complaint in question? Hence, in another
place, we were induced to remark, that the

proximate cause of rickets does not so pro-

perly consist in “ a deficiency of that matter
which should form the solids of the system,”
as a deficiency of that excitation upon which
the formation and deposit of such matter
are momentarily dependant. See Infancy.
M. Richerand, in his excellent work on

physiology, states that “ the marine plant,

the ashes of which form soda, if sown in a box
filled with earth that does not contain a par-

ticle of that alkali, and moistened with dis-

tilled water, furnishes it in as great quantity

as if the plant had been growing on the bor-

ders of the sea, in a swampy soil, always

inundated by brackish or salt water.” Now
what would follow a deprivation for a time of

oxygen, "light, or water, from such plant?

Certainly a debilitated action, and consequent
interruption of function. To remedy the dis-

order thus produced, we should not, how-
ever, apply to the plant the matter of which
itself is composed ; but restore those agents,

through the medium of which it had preserved

its due vitality. Have not these facts of the

subserviency of vital support to vital action,

been too much overlooked in the recommend^-
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tioa and imagined modus operand! ofsome me-
dicines of modern physicians? When Dr. Dar-
win inferred that calcareous earth contributes
to the nourishment of animals and vegetables,
because “whatever has composed a part of
an animal or vegetable, may again, after its

chemical solution, become a part of another
vegetable or animal,” was not this vital agency
and power ot actually' converting materials
into those of an opposite nature, in some mea-
sure disregarded? But this is not the place
lor speculation. It is our business rather to
compress than dilate : and we shall conclude
by observing, that the principle now con-
tended for, however^ important, is not to be
received or acted upon, either in articles of
food or medicine, in an unqualified or un-
limited sense. A due supply ofappropriate fuel

as well as of stimulus, is necessary to support
the flame of life. See M ateria Medica.

It will be proper before quitting this sub-
ject, to observe, that as animal matter has
been proved principally to differ from ve-
getable, in containing a larger proportion of
azote than the latter, and the vital process of
nutrition or animalization, however effected,

has been judged to be a species of azolili-

eation, the following extract on this subject is

given from the work just alluded to of M.
Richerand: “ Halle believes that the hydro-
carbonated oxide, or principle of nutrition,

is combined with oxygen in the stomach and
intestinal canal

; whether the latter principle

is introduced with the food into the prim*
Vis, or furnished by the decomposed humours.
The intestinal fluids suffer their azote to be
disengaged, which is carried to the alimentary
base, and replaces the carbon that had been
attracted by oxygen to form the carbonic
acid. This gas, when in the lungs, and again
subjected to the action ofatmospheric oxygen,
carries offa certain portion of its carbon; and
as it disengages the azote from venous blood,
it effects a new combination of this principle

with the chyle ; and when propelled to the
skin, the atmospheric oxygen again disen-

gages its carbon, and completes its azotiti-

cation. Perhaps even the cutaneous organ
answers similar purposes to the lymphatic
system, as the pulmonary organ may effect

to the sanguiferous system.”

It will be obvious to the reader, that the
above theory supposes nutrition to consist in

the constant loss of carbon, and constant
supply of azote. It is admitted, however, not
to account for the formation of phosphoric
salts, adeps,. and many other substances. It

!s, therefore, at least defective.

On sensations.

The arrangement we have adopted now
leads us to notice those functions “ which
connect us with surrounding objects and it

was our original design in the present article

to have treated at length on the physiology

of the senses, especially of sight and hearing.

Asiliese last subjects, however, could not be
made interesting or.even intelligible, without

connecting them with the philosophy of light

and of sound, it has been judged more ex-
pedient, in order to avoid repetition, to con-

fine their consideration exclusively to the

articles Optics and Sounds. The anatomy
of the organs will be found under the article

Anatomy.
Of smell. As the expansion of the optic

4|erve into the retina, constitutes the imme-
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diate instrument of vision, by being peculiarly

invested with the faculty of perceiving light

;

as the portio mollis of the auditory nerve, is

in like manner the direct medium for trans-

mitting the sepsation of sounds to the sen-

sorium commune; so the organ of smell, con-

stituted by a distribution of the olfactory

nerves on that membrane which lines the
nasal fossa*, is formed to receive, exclusively,

the sensation of odours. It is apparently in

proportion to the depth and extent of these

fossa;, (affording a larger surface to the
pituitary membrane,) that the perception of

smell is variously regulated in different ani-

mals, and in some measure in different in-

dividuals of the same species ; and the mem-
brane itself requires to be in a perpetual state

of moisture.

It is supposed by some that the olfactory

nerves do not extend into the sinuses, but
that these cavities merely assist the sense bv
longer retaining a greater mass of air, which
is loaded with those odoriferous particles that

constitute the exciting cause of this percep-
tion. The nasal organs are supplied with
numerous small branches arising from the
fifth pair of cerebral nerves

;
but these

branches do not, according to M. Richerand,
answer any further end, than that of con-
tributing to general sensibility. The excita-

bility to odours exists, according to our au-
thor, exclusively in those which are com-
monly denominated olfactory nerves.

Of taste. Every sense has been said to be
strictly a modification of feeling : that of taste,

however, approaches nearer than any other
of the senses, even in its organization, to that
ot simple or proper feeing; the surface of
the tongue, which is the principal residence
of this perceptibility, only varying from the
common integuments in being thinner, more
vascular, and having crypt*, or follicles,

which secrete the mucus of the tongue. These
are situated in greatest number near its tip,

and are erected “ when we masticate high-
flavoured food, or have a strong desire for
any savoury dish.” “ It is observed that the
sense of taste in different animals is more
perfect in proportion as the nerves of the
tongue are larger, the skin finer and more
moist, its texture flexible, surface extensive,
motions more easy and varied. The sense
ot taste in man would, perhaps, be more de-
licate than that of any other animal, if he
was not to blunt its sensibility early in life

by strong drinks, spicy ragouts, and all the
refinements of luxury that are daily invented.”
“Is the lingual branch of the liftli pair of
nerves alone adapted for the perception of
taste? Do not the ninth pair equally serve
for the same purpose ?” This last question
of M. Richerand has, we believe, generally
been answered in the negative. It is from
the fifth pair that the crypt*, just spoken of.

are supplied.

On touch. This has been with some pro-
priety denominated the elementary sense,
and all others considered as merely modifi-
cations accommodated to certain properties
ot bodies. “ Every thing that is not light,

sound, odour, or savour, is appreciated by
the touch.” This sense resides throughout
the whole extent of the nervous system

;
the

peculiar organ, however, of touch, or that by
which we come to a knowledge of the^ qua-
lities of objects, is the cutis, spread over the

external surface- of the body, Tn some parfj.

this sense is peculiarly modified
; in the skin,

for example, covering the apices of the fing-

ers ; and in such parts we meet with something
resembling the papill* on the tongue

;
but,

perhaps, not exactly similar, as they are ra-

ther constituted of nervous projections, than
of glandular crypt* : they are surrounded by
an extremely fine vascular membrane, \\ hen
the sense of feeling is exercised, these papill*

are supposed to swell and elevate the epider-

mis, which in itself i s totally* insensible to all

such stimuli as act exclusively on living fibre.

The epidermis, like the nails and hair, which
last proceed from it, is a mere defence of the

body, unorganized, and consequently de-
stitute of excitability.

Action of. the nerves. On this subject

every thing is conjectural. We have not in

this instance the assistance of anatomy for

any thing farther than the fact, that the nerves
are the organs through which the sensitive

faculty is developed. The form, appearance,,
and mode of attachment of the nerves, are
sufficient evidences that they do not act as

vibratory chords, according to the supposition

of some theorists ; that they are tubes for

conveying a fluid from and to the cerebral

mass, is inconsistent with what has been dis-

covered respecting the minuteness of divisi-

bility in their librill* ; it likewise appears
incompatible with what may be called the
reacting communications between the centre
or centres of sensation, and the sensitive

organs : and we have already had occasion
to say, that the extensive and very important
discoveries of modern chemistry, have only
brought us acquainted with a greater number
of exciting agents

; they do not appear to

have cast any light upon the question respect-

ing the actual mode of nervous or muscular
excitation.

With respect to the analysis of our sen-

sations, the production of ideas, and the com-
parative estimate of the human understanding
with that of the instinctive and sensitive-

faculties of the inferior animals, we cannot
be expected in this place to institute any in-

quiry. Wr
e must be content with expressing

our opinion, that endeavours to establish an
identity of faculty in the man and the brute
(if the dispute is not a mere logomachy),
have failed of their object

;
and as we believe-

that the fables of the Hamadryades are not
realized in the “ trees of our forests,” “so we
still flatter ourselves, notwithstanding the in

dications of reason, and the great powers of*

imitation which have been exhibited by some
individuals of the ape species, that the human
intellect is of anature essentially different from
that of the monkey.”

Of sleep, dreaming, somnambulism, sym-
pathies, habit. The condition and the ex-
citing causes of sleep, need no description ;

.

its proximate cause must necessarily lie in the-

same obscurity with those of other brainular
and nervous affections. The artificial sleep
which has been procured by pressure on the
brain, proves nothing with respect to the
actual condition of this organ in the sleep of
nature; it is rather apoplexy than sleep that
is thus occasioned. With respect to the
phenomena attendant upon sleep, it has been
well observed, that “ the human body presents
with tolerable accuracy the model of the
centripetal and centrifugal powers of antient

philosophy. The motion ©f several ©f th$.



systems thatenter into its structure, is directed
from the centre to the circumference

; it is a
true exhalation that expels the produce and
continual destruction of organs ; such is the
action of the heart, arteries, and all secretory
glands. Other actions, on the contrary, are
directed from the circumference towards the
centre

; and it is by these means that we con-
tinually receive, from thealiments introduced
into the digestive organs, the air that pene-
trates into the internal structure of the lungs,
and surrounds the surface of the body, the
elements of its growth and reparation. These
two motions in an opposite direction, con-
tinually balance each other, and alternately
preponderate according to age, sex, sleep, dr
waking. During sleep, the motions are di-

rected from the circumference towards the
centre (motus in sornno intro vergunt, Hip-
pocrates)

;
and if the organs that connect our

intercourse with external objects, repose, the
internal parts act with greater advantage.”
Hence our author would explain, or rather
trace, the connection of repose with corpu-
lence; and of inordinate mental or bodily
exercise with leanness. Sleep may, indeed,
be so indulged as to reduce man to a con-
dition of mere brutal existence, as in a case
related by the author of the above extract,

that of a man sleeping five-sixths of the day,
with a digestion always active and easy, and
with “moral affections circumscribed in the
desire of aliment and repose.”

Dreaming is a state intermediate between
sleep and waking. It is the continued activity

of some organs while others are in a state of
! quietude; hence incongruous associations,

and ali their consequences. For somnam-
bulism (sleep-walking), see Incubus

,

in

Medicine. Sympathies are, 1st, between
two organs which perform the same function,
as between the kidneys ; 2d, those which
have been attributed 'to the continuity of
membranes, as the pain in the glans penis

;

from ealculary affections of the bladder
; 3d,

|

from the extension of local irritation, in the

I

manner that the excretory duct of the parotid

;

gland -occasions an irritation, which is pro-

\

pagated ui its substance, and augments its

|

secretion ; 4th, exerted between parts which
do not appea. to be connected either by

! nerves, membranes, or vessels; as when the
i nostrils are irritated, the diaphragm contracts

and occasions sneezing; 5th, those which are
considered as resulting from the agency of
the vital principle, us when the rectum con-
tracts by the •timulusof excrement.

Habit. Of the powerand influence of habit,

every one is sensible. Its operation in the

animal economy, in relation both to the pa-
thology of disease and the practice of me-
dicine, requires assiduous attention. For ex-

ample: a premature propulsion of the foetus

disposes to a return of the same accident, at

!

the same period of pregnancy ; thus, at thys

> time, e-pecial care is requisite in order to

j

obviate this acquired propensity.

The termination of life has been referred

to the power of habit, blunting gradually, and

|
at length destroying, susceptibility ot' im-

j

pression from t e agents by which the vital

;
principle had hitherto been supported. “ Life,

j

dependant on the continual excitement of

! the living solid, by the fluids that are con-

1 veyed ta it, ceases, because after being ac-

customed to the impressions that these liquids

produce on them, irritable and sensible parts
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become at length no longer able to perceive
them; their action, gradually destroyed,
would, perhaps, revive, if the stimulating

powers were to acquire additional force.”

For a general view of the organs subser-

vient to animal motions, (the next subject in

the order of our arrangement) consult Com-
parative Anatomy, Yol. I. page 41 4.

Of the voice, and speech.

Voice is produced by that air which is ex-
pelled from the lungs, being made to vibrate
in passing through the glottis.

“ Do the different modifications of which
the voice is susceptible depend on the large-

ness or smallness of the glottis, or on the ten-
sion and relaxation of the ligaments that form
the sides of the. aperture from the glottis into

the mouth?” which last is, indeed, the true
organ of this function

;
for when an opening is

made in the larynx below it, no sound is

produced by the passage of the air. It ap-
pears, however, that both the size of this

opening, and the tense or relaxed condition
of the parietes of the larynx, contribute to

modify voice, or, as it has been expressed,
that the larynx is both a wind and a string in-

strument; voice being always acute in fe-

males, and in young persons previously to the
age of puberty, at which time the diameter
ot the aperture in males undergoes a re-

markable enlargement, and the state of tension
in the ligaments of the glottis is always in

correspondence with the narrowness of this

opening.

Voice has a further dependance upon the
length of the trachea. “ A singer who wishes
to run through the whole gamut, by passing
from the upper to the lower notes, evidently
shortens the neck and trachea, but, vice
versa, lengthens them to produce a contrary
effect.

“ Fhe strength then of the voice depends
upon the volume of air that can be expelled
from the lungs, and on the greater or less

power of vibration of which the parietes of
the canal are possessed in its passing out-
wards. Birds, the body of which is mostly
aerial, have a voice very strong when com-
pared to their size; their trachea provided
with a double larynx, is almost entirely car-

tilaginous, particularly in certain chattering
birds, as the jay and some others ; while it is

nearly membranous in the hedgehog, the
noise of which is almost imperceptible.”

Speech is the prerogative solely of the hu-
man species. It is constituted by modifi-

cations which the voice is made to pass

through, from the motions of the tongue, lips,

&c. “ The ape, in which these parts are

formed as in man, would speak like him, if

the air in passing out of the larynx did not
rush into the hyothyroid sacs, in some animals

iqembranous, but cartilaginous in others, and
even osseous in the alouette or purr, whose
howl is so hoarse and frightful. Every time
the animal wishes to cry, these sacs become
distended, then emptied, so that it cannot
furnish the different parts of the mouth with
sounds to be articulated.”

Articulated sounds are constituted by
vowels, the consonants are merely for the

purpose of connecting vowels together. The
utterance of consonants is necessarily more
forced and unnatural than that of vowels

;

hence the superior harmony of those Ian-,
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guages which have the greatest number of

such letters, as jn the ancient language of the
Greeks, “ quibus dedit ore rotundo nntsa
lcqui.” Iior. Hence, on the other hand, the
harshness of the German, Dutch, and other
languages. “ It would be difficult,” says M
Richerand, “ to accumulate a greater num-
ber or consonants in. one word,” (and, con-
sequently, to select a word of more difficult

pronunciation), “ than is found in the proper
name of a German, called Schmidtgen. ’

Singing, stammering, lisping, dumbness,
and ventriloquism. Singing is performed by
an enlargement or contraction of the glottis';

by an elevation or depression of the larynx ;

by an elongation or shortening of the neck;
by an accelerated, prolonged, or retarded in-

spiration ; and by either long or short, and
abrupt expirations. “ The agreeableness
then, or the justness of the voice, the extent
and variety of inflexions- of which it is ca-
pable, depend on the correct conformation of
its organs, on the flexibility of the glottis,

elasticity of its cartilages, and part icular dis-

position of different parts of the mouth, nasal

passages, &c. If the two halves of the larynx
or nasal fossce are unequally disposed, it is

sufficient to occasion a defect in precision
and neatness of the voice.”

Stammering and lisping are occasioned by
a tongue too large, its trainum being too long';,

and by deficiency or bad arrangement in the
teeth. When the apex of the tongue is pre-
vented from striking properly the tore part of
the roof of the mouth, an inability is pro--
duced of pronouncing the letter r.

Natural dumbness is almost invariably con-
sequent upon deafness, and does not arise

from an inability to articulate, but from an
entire ignorance of sounds. See Dumbness^
and Deafness.
For the na lire of those sounds produced

by the ventriloquist, see likewise the article

Ventriloquism.

Of generation.

We now proceed to notice those functions
whichnature has provided for the preservation >

pot of the individual but ot the species.

Differences of the sexes. During infancy
we find the general characters of sex com-
paratively so indistinct, that some writers
have been disposed to refer the successive
developement of the male and female pecu-
liarities solely to the genital organs. “Propter
solum uteruin mulier est id, quod cst.” Van
Helmont. It has, however, been well observ-*-

ed, that we find from birth an independant
variety of conformation in the male and the
female; the former having less mobility of
constitution, and less delicacy and roundness
of form than the latter. The muscles of man
are larger and firmer, the asperities of the
bones are observable in a greater degree, the
clavicle is more curved, the shoulders broad-
er, the pelvis smaller, and the thigh-bones
have a more outward direction, it is well-
known to the anatomist, tnat by examining
attentively the skeleton, even previously to
the age of puberty, the sex may generally be
traced.

Even venereal desires have been imagined,
by some physiologists to be evolved in-

dependantly of the evolution of the genital i

organs. M. Richerand, from Galliot, adduces
the instance of a female, who, “ when ad-
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vanced to the age of twenty-one, wished to

satisfy the desires of nature, but in vain, she

having nothing but the vulva properly formed;

a small canal about two lines in diameter oc-

cupied the place of the vagina, and terminated

in a cul-de-sac, an inch in depth. The most

attentive examinations made by introducing

a catheter into the bladder, and the index

into the rectum, could not find an uterus.”

In this instance, however, we are disposed to

think that the defect was in the position and

communication of the uterus, not in its total

absence ; for, as opposed to this example, we
remember to have heard a celebrated ana-

tomist relate that he dissected a female, who,

without venereal desires, though she lived

some time beyond the age ot puberty, had

every external and internal part of the uterine

system in perfection, excepting the ovaria.

“Nulla cupi'do est propter vitia organorum.”

Hermaphrodism, in a proper sense, has

never existed in man, nor even in the inferior

.animals, the structure of whose genital organs

are in the smallest measure analogous to man.

An imperfection of organs, so as to render

the sex doubtful, has, indeed, in some very

few instances presented itself 4 but not, as in

many of the lower order of animals and

plants, a capability of self-impregnation.

Some physiologists have endeavoured to

trace an analogy between the sexual organi-

zation of the male and female, comparing the

ovaria of the latter with the testicles ot the

former, the Fallopian tubes with the vasa.de-

ferentia, the uterus with the vesiculae seaii-

nales, the clitoris and vagina with the penis.

These resemblances are in some measure

correct: thus, the ovaria and testicles both

secrete aseminal fluid, the Fallopian tubes and

vasa deferentia both convey such fluid into

appointed reservoirs—the uterus in the fe-

male, and the vesiculae seminales in the male.

The generative procees in man is effected

by an elimination from the blood of the se-

men by the testicles; the semen immediately

upon its secretion passes through the semi-

niferous ducts into the vasa deferentia, which,

after entering the abdomen, terminate in the

vesiculae seminales, and there deposit their

contents. These vesicles furnish reservoirs

for the semen ; and we find those,animals that

are destitute of them, dogs for example, con-

tinue a long time in sexual contact, ou ac-

count of the semen, secreted during the act

of copulation, being directly transmitted from

the testicles. As the semen in man passes

through the prostate gland, it is mixed with

the mucus which this gland secretes, and, thus

mixed, enters the urethra to be ejected.

With respect to the part which the female

performs in the process of generation, the

following questions have been proposed.

“ Does the ovarium secrete a liquor, that,

mixing with the male semen, produces the

new being? or is there detached from it, at

the moment of conception, an ovum which is

vivified by the semen?” “ Whatever part,”

says M. Rieherand, “ is taken in this dis-

cussion, we shall be forced to admit that the

ovarium prepares something essential to ge-

neration since ‘its removal renders the femah

sterile. It is doubtless, likewise,” continues

our author, “ that this something furnished

bv the ovaries, passes through the Fallopian

tubes into the uterus, which receives one of

their ext re ities, while the other, targe, ex-

panded, and fringed at its marg'n, floats in

the cavity of the pelvis, supported by a small

duplicature of the peritoneum, but contracts

on itself, is closely applied to the ovarium

during coition, and then constitutes a direct

channel between this organ abd the internal

part of the uterus. The external orifice of

the Fallopian tube, or its fringed parts, has

been found closely investing the ovarium in

certain females opened immediately after co-

pulation. It may happen from some organic

defect that the Fallopian tube cannot embrace,

the ovarium. In dissecting a subject at La
Charite, that had been sterile, I found the

fringed margins, or expanded extremities of

the tubes, adhering to the lateral and superior

parts of the pelvis, so that it had been im-

possible for them to perform their motions,”

Although the semen is conveyed into the !

uterus, the penis does not actually enter this

cavity; it is prevented by the smallness of

the os tineas, and it would be difficult to con-

ceive even five passage of the semen, “
if we

|

did not know that the uterus, during copu-
j

lation, is irritated, kept in agitation, and at-
j

tracts the semen by a real aspiration.”

With regard to the theory of conception, the ;

greatest obscurity prevails. Analogy with what
is observed in inferior animals, furnishes the

principal assistance to the physiologist in this .

particular. It is well known that eggs laid

by a hen 1 which has had no intercourse with

the cock, are incapable ©f being hatched, al-
:

though they contain the rudim nts of the

chick ; hence it has been inferred, and almost
j

demonstrated, that it is the office of the male
j

in general to“ furnish the vivifying principle;

that is, to animate the individuals, the genus
of which are produced by the female.”

This fecundation of the ovum is supposed

to be effected in the ovarium, the seminal

liquor received into the uterus having passed

hither through the Fallopian tubes. This last

supposition, however, has not perhaps been
fully verified.

~

In the ovaria, after each conception, a small

body is found (corpus luteum), which Haller

proved to be the remains of a vesicle rup-

tured at the moment of conception, and per-

mitting its contents to escape. The matter

then which thus escapes, constitutes tfr germ
of the foetus. It will be evident that the

Fallopian tubes require to be pervious, in order

that conception may take place. It is ob-

served by Morgagni, that they are often

closed in courtezans, in consequence of habi-

tual excitement
“ Semen, when examined by a microscope,

exhibits animalcula with a round head and
slender tail, tiiat move with rapidity;” hence
th carious conjectures ofLewenhock, Boer-

haave, Cow per, and others, that every part

of the seminal liquor is capable of becoming
a being resembling that from which it was
formed. “ These animalcula pass in a cur-

rent through the Fallopian tubes to the ovaria,

where they enter into a violent contest, in

wnich all are killed except one, which being
left champion in the field of battle, penetrates

into the ovarium destined to receive it.”

According to th hypothesis of M. Burton,

every part of the bouy furnishes its appro-
priate raolecJasto compose thesemen; “and
these atoms coming from the eyes, ears, & c.

of the man and woman, arrange themselves

round the internal mould, the existence of

which he admits, believes it to form the base
6

of the edifice, and to arise from the male, if

it should be a boy, and from the female, if a
girl.”

If it was necessary to -offer any. objection

to this fanciful hypothesis, it would suffice to

say that infants are often born perfectly or-

ganized, the parents of whom have had de-
lects in structure.

For the history of gestation, delivery, &c.

consull the article Midwifery.

On ages, temperaments
,
varieties in the hu-

man sptcies, §c.

The last subjects treated of by M. llicTier-

and, very little remains to be said of in the
'

present place.

Or infancy, its peculiarities and diseases,

see the article Infancy. The process of
dentition lor the most part commences to-

wards the end of tiie seventh month, earlier

or later, according to the constitution of the
infant. T, 1 middle incisores of the upper
jaw are the first to appear; shortly afterwards
the incisores of the inferior maxilla; then
the lateral incisors of the upper, afterwards

of the under jaw; then the canine tenth in

the same order; and between eighteen months
and two years, but in the inverse order, the

malares. This completes tire first dentition.

Towards tire -end of the fourth year, two
other molares come to he added,. These last

remain during life, but the first teeth fall out
nearly in the order of their appearance, and
are succeeded by others larger and better

formed. Towards the ninth year, two addi-

tional large molares appear beyond the form-
er ; and between the ages ot eighteen and
thirty, two teeth perforate the gums at the

extremity of the alveolar processes : these are

the dentes sapiential.

Each row of teeth exists at the same time
in the maxilla: of the foetus, each alveola

containing two membranous follicles. That
which is to constitute the primary tooth first

swells, a calcareous matter encrusts on its

surface and forms the body of the tooth, by
which the follicle is obscured which secretes

the osseous part, so that when the small bone**
is fully formed, the membranous vesicle on
the sides of which the dental vessels and
nerves are spread out, is in the centre of its

body, and adheres to the parietes of its in- j

ternal cavity.

Ossification is effected by a deposit of
bony matter, (which, as we have already ob-
served, is principally formed of phosphat of
lime,) in the centres of the cartilages, which
gradually proceeds to their extremities or
circumferences. Although ossification is some
years before it is completed, there has been
sufficient bony matter deposited in the car-

tilages, to enable the child to stand and walk,
in the course of twelve months, or less, from
birth. “ The vital motions of infancy tend
towards the head,” hence the frequency of
disease in this part.

Of puberty. In England the season of pu-
berty is scarcely before the fifteenth year,
sooner or later, according to constitutional

variety. The principal marks of puberty in

the male are th change of voice, which
arises from a sudden dilatation of the aperture
in the glottis, already spoken of. In females, •

the menstrual discharge forms the chief index
of the change alluded to. T his discharge is

not a mere flow of blood as from ruptured
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• Vessels, but is a proper secretion from the
arteries which terminate on the internal sur-

face of the uterus. The hual cause of men-
struation is unquestionably to furnish the

foetus with its requisite support during gesta-

tion. '1 he hypotheses which have been pro-

posed to account for menstruation, as the in-

fluence of the moon, Szc. are too frivolous

and antiquated to require refutation or no-
tice..

The state of virility succeeds to that of

|

puberty, and now the constitutional character

l is fully and firmly established. Theantients,

|

observing a great diversity among individuals,

i
and supposing that such varieties must de-

I pend upon some elementary matter with which
the body is impregnated, instituted a general

i division of constitution into four classes, which

j

in compliance with their mode of judging re-

specting the origin of such differences they
called temperaments; a word i\ tained, while

the theories which introduced it are aban-

;

cloned. The sanguine, the melancholic, the

j

choleric, and the phlegmatic constitutions of

|

authors, with their endless intermixtures, do
not require description in this place. M.
Richerand lias proposed a classification which
will be seen by referring to the above table,

and which is, perhaps, more accurate in re-
1 lation to appearances, certainly much more

so as it regards the origin of difference, than
the ancient distinctions. We are persuaded,
that to the physician, tiie arrangement of in-

dividual peculiarity would be most useful,

which should be founded on those marks in-

( cheating an hereditary tendency to lymphatic,
nervous, and sanguineous affections

The national varieties of man are, accord-
ing to our author, the Arab-Europeun, “with
face oval, or nearly oval, in a vertical direc-

tion, the nose long, the forehead projecting,

hair long, and generally lank, skin more or
less white.” These fundamental characters
are no where so well marked as in the north

I of civilized Europe.
The Mongol race, with “ the forehead

|

flat, the cranium not very prominent, the
eyes directed a little obliquely outwards, and

rAhe oval formed by the face, instead of being
I from the forehead to the chin, is from one
! cheek to the other.” This is the most nu-

i

merous race, comprehending the Chinese,
Tartars, Japanese, Szc.

'The Hyperborean race, “ with flat face,

squat body, and very short stature,” is form-
* ed of the Greenlanders, Samoiedes, and Lap-

landers. The American Indian, M. Sicher-
and conjectures to be a race from the other
continents. On the Negro, he has the fol-

lowing remarks-# “ t ie small progress of this

|

race in the study of the sciences and in civili-

|

zation; their decided taste and singular apti-

i tu de for all the arts that require more address
than understanding and reflection, as dan-

cing, music, fencing, Szc . ; the form of their

head, which is a medium between the Eu-
ropean and orang-outang; the existence of

intermaxillary bones, at an age when in us the

traces of their separation are completely ob-

literated ; the high situation and smallness of

the calf of the leg, Szc., have been advanced
as arguments which, however, are less solid

than specious, by those who have endeavour-

ed to degrade this portion of the human
i species, with a view of justifying the com-

merce made of them by civilized nations,

and the slavery to which they are reduced.

*' Without admitting this position,” says our
author, “ believed by the avarice of riches,

we cannot but allow that the differences in

organization induce (should he not have said,

are accompanied with ?) an obvious inequality
in the perfection of the moral and intellectual

faculties. This truth will be completely elu-

cidated if we can point out their moral dif-

ferences to be equally real and strongly
marked as the physical characters of the hu-
man races that have been just recapitulated;

oppose European activity, versatility, and
restlessness, to Asiatic indolence, phlegm, and
patience; examine what effects may be
produced on the character of nations by the
fertility of the soil, serenity of the atmo-
sphere, and mildness of the climate

; shew by
what obligation of physical and moral causes
the influence of custom lias so much power
over Eastern people, that in India and China
we find the same laws, manners, and forms of
worship, as existed long before the commence-
ment ot our sera

;
investigate by what singu-

larity these laws, manners, and religions, have
suffered no alteration amidst the revolutions
that have so frequently overturned those rich

countries, which have been seveial times
conquered by the warlike Tartars

; demon-
strate that ignorant and ferocious conquerors,
by the irresistible ascendancy of wisdom and
information, have adopted the customs of the
nations they have subjugated; and prove that

the stationary state of the arts and sciences,
in people who have enjoyed the benefits of
society and the advantages of civilization be-
fore us, is not so much to be attributed to the

imperfection of their organization, as to the
humiliating yoke of a religion, abounding in

absurd practices, and which makes learning
the exclusive appendage of a privileged

cast.”

Tor physiology of plants, see Plants,
physiology of.

PIlYbSOPHORA, a genus of vermes
mollusca ; the generic character is, the
body gelatinous, pendant from an aerial

vesicle, with gelatinous members at the
sides, and numerous tentacula beneath.
These are nearly allied to the medusa;, and
might without much impropriety be remov-
ed to that genus. There are three species.

PHYTEUMA, cretic rampions, in bo-
tany, a genus of the pentandria monogynia
class of plants, the flower of which is com-
posed of a single stellated petal ;

the fruit is

a roundish capsule, and contains three cells,

with numerous seeds. There are sixteen

species.

PHYTOLACCA, in botany, a genus of

the decandria decagynia class of plants, the

corolla whereof consists of five roundish,

hollow, patent petals ; the fruit is an orbieu-

lated depressed berry, with ten longitudinal

furrows, and as many cells, in each of which
is a single kidney-shaped seed. There are

six species. In Virginia and other parts of

America the inhabitants boil the leaves, and
eat them in the manner of spinach. They
are said to have an anodyne quality, and
the juice of the root is violently cathartic.

The stems when boiled are as good as as-

paragus.
r

Flie Portuguese had formerly a

trick of mixing the juice of the berries with

their red wines, in order to give thema
deeper colour ;

but as it was found to debase

the flavour, and to make the wine deleteri-

ous, the matter was represented to his Por-

P 1 G
tuguese majesty, who ordered all the stems
to be cut down yearly before they piociu-

- ced flowers, thereby to prevent any lurther
adulteration.

r

i he same practice was com-
mon in France till it was prohibited by an
edict ot Louis XVI. and his predecessor
under pain of death. I his plant lias been
said to cure cancers

; but the truth of this

assertion lias not been indisputably proved,
and does not appear very probable.’

JTi^ lOLOGY, a discourse concerning
the kinds and virtues of plants.

PHY 1 01 AM A, a genus of birds of the
order passeres

; the generic character is,

bill conic, straight, serrate; nostrils oval;,
tongue short, obtuse

; feet four-toed. There
is only a single species, viz. P. rara, that in-
habits Chili, nearly equal in size to the quail

;

has a harsh interrupted cry, resembling the
syllables ra, ra

; feeds on fresh vegetables
which it cuts down near the roots with its

bill as with a saw, and is on that account a
great pest to gardens; builds in high shady
trees, in retired places

; eggs w hite spotted;
with red.

PIA MATER. See Anatomy.
PICA. See Mus.
PICJE, the second order of birds, accord- .

ingto the Linnaean system. They are dis-
tinguished by a bill sharp-edged, convex
above; legs short, strong; feet formed for-

walking, perching, or climbing; body ton? Ir-

ish, impure; food various, filthy substances;
nest in trees; the male feeds the female while
she is sitting. They live in pairs. Of this-

order there are twenty-six genera, viz. alcedo,.
buceros, bucco, buphago, certhia, coracias,
corvus, crotophaga, cuculus, galbula, glau-
copis, gracula, merops, momotus, oriolus,
paradisea, picus, psittacus, rhamphastos,
scythrops, sitta, todus, trocliilus, trogon,
upupa, yunx.

PICKET, Pickquet, or PrauET, in for-
tification, a painted staff shod with iron; used
in marking out the angles and principal parts
of a fortification, when the engineer is tracing,
out a plan upon the ground.

PICQUET, a celebrated game at cards
played between two persons, with only thirty-
two cards; all the twos, threes, fours-, lives,

and sixes, being set aside.

In playing at this game, twelve cards are-
dealt to each, and the rest laid on the table:
when if one of the gamesters finds he has not
court-card in his hand, he is to declare that
lie has carte-blanche, and tell how many cards
lie will lay out, and desire the other to dis-
card, that lie may shew' his game, and satisfy

his antagonist, that the carte-blanche is real’;

for which he reckons ten. And here the
eldest hand may take in three, four, ot five,,

discarding as many of his own for them, after

which the other may take in all the remainder
if he pleases. After discarding, the eldest

hand examines what suit he lias most cards
of; and, reckoning how many points he has
in that suit, if the other has not so many in

that, or any other suit, he reckons one for

every ten in that suit, and he who thus reck-
ons most is said to win the point. It is to be
observed, that in thus reckoning the cards,,

every card goes for the number, it bears
;

as*

a ten for ten ; only all court-cards go for ten,,

and the ace for eleven, and tlie usual-game is.

one hundred up. The point being over, each,
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examines what sequences he has of the same
suit, viz. how many '< erces, or sequences of
three cards; quarts, or sequences of four
cards; quintes, or sequences of live cards,
&c. he lias. These several sequences are
distinguished in dignity by the cards they be-
gin from: thus, ace, king, and queen, are
stiied tierce major

; king, queen, and knave,
tierce to a king; knave, ten, and nine, tierce
to a knave; and the best tierce, quarte, or
quinte prevails, so as to make all others in

that hand good, and to destroy all those in

the other hand. In like manner a quarte in

one hand sels aside a tierce in the other.

The sequences over, they proceed to ex-
amine how many aces, kings, queens, knaves
and tens each holds; reckoning for every
three ot any sort three; 'but here too, as in

sequences, he that with the same number of
threes or fours, has one that is higher than
any the other has, makes his own good, and
sets aside all his adversary’s; but four of any
sort, which is called a quatorze, because four-
teen are reckoned for it, always set aside
three.

The game in hand being thus reckoned,
the eldest proceeds to play, reckoning one
for every card he plays above nine, while the
other follows him in the suit: but unless a
card is won by one above nine, except it is

the last trick, nothing is reckoned for it. The
cards being played out, he that has most tricks

reckons ten for winning the cards: but if they
have tricks alike, neither reckons any thing.
If one of them wins all the tricks, instead of
ten, which is his right for winning the cards,
iie reckons forty, and this is called capot.

The deal being finished, each person sets
up his game: they then proceed to deal again
as before; cutting afresh each time for the
deal: if both parties are within a few points
of being up, the carte-blanche is the first that
reckons, then the point, then the sequences,
then the quatorzes, then the tierces, and then
the tenth cards. He that can reckon thirty
in hand by carte-blanche, points, quintes, &c.
without playing, before the other has reck-
oned any thing, reckons ninety for them, and
this is called a repike; and" if he reckons
above thirty, he reckons so many above
ninety. If he can make up thirty, part in

hand, and part in play, before the other has
told any thing, he reckons for them sixty

;

and this is called a pique, whence the name
of the game. Mr. de Moivre, in his doc-
trine ot chances, has resolved, among others,
the following problems: 1. To find, at pic-
quet, the probability which the dealer has for
taking one ace or more in three cards, he
having none in his hands. He concludes
from his computation, that it is 29 to 28 that
the dealer takes one ace or more. 2. To
fowl at picquet the probability which the
driest has of taking an ace or more in live
cards, lie having no ace in his hands. An-
swer; 232 to 91, or 5 to 2, nearly. 3. To
find at picquet the probability which the
eldest has of taking both an ace and a king in

five cards, he having none in his hand. An-
swer; the odds against (lie eldest hand tak-
ing an ace and a king are 331 to 315, or 21 to
20 nearly. 4. To find at picket the proba-
bility of having twelve cards dealt to, without
king, queen, or knave; which case is com-
monly called cartes-blanches. Answer; the
cdd» against cartes-blanches are 323 to

578,956, or 1791 to 1 nearly. 5. To find

how many different sets essentially different

from one another, one may have at picquet
before taking in. Answer; 28,967,278. This
number falls short of the sum of all the dis-

tinct combinations, whereby twelve cards may
be taken out of 32, this number 225,792,840;
but it ought to be considered, that in that

number several sets of the same import, but

differing in suit, might be taken, which would
not introduce an essential difference among
the sets.

PICRAMNIA, a genus of the pentandria
order, in the chcecia class of plants; and in

the natural method ranking with those that

are doubtful. The calyx is tripartite ; the

corolla has three petals; the stamina from
three to five, awl-shaped, and seem to join

together at the base; there are two sty li,

which are short and bent backwards; the
berry is roundish, and contains two oblong
seeds, and sometimes one seed only. T here

are two species: The antidesma, or murjoe
bush, is frequent in copses and about the

skirts of woods in Jamaica, rising about eight

or nine feet from the ground. The leaves

are ol an oval form, pointed, and placed in

an alternate form along the branches; the

flower-spikes are long, pendulous, and slen-

der; the ilorets small and white: the berries

are numerous, at first red, then of a jet

black colour
; the pulp is soft, and of a pur-

ple complexion. The whole plant is bitter,

and especially the berry. The negroes make
a decoction of them, and use it in weaknesses
of the stomach and in venereal cases.

PICIUS, ox-tongue, a genus of the poly-

gamia axpialis order, in the syngenesia class

ol plants. The calyx is calycletl
; receptacle

naked
; seed transversely grooved

; down
feathered. There are six species, of which
the most remarkable is the echioides, or com-
mon ox-tongue, growing spontaneously in

corn-fields in Britain. It has undivided leaves

embracing the stem, with yellow blossoms,
which sometimes close soon after noon, at

other times remain open till nine at night. It

is an agreeable pot-herb while young" The
juice is milky, but not too acrid.

PICRIUM, in botany, a genus of the mo-
nogynia order, in the tetrandria class of

plants; and in the natural method ranking
with those that are doubtful. The calyx is

monophyllous and quinquefid; the corolla

monopetalous, and its tube is short; the fila-

ments are four in number, and hooded at the

place of their insertion
; the style long and

thick; the stigma bilamellated; the capsule
is round, bivaived, and contains a number of

small seeds. There are two species, viz. the
spicatum and ramosum

; both natives of Gui-
ana. Both species are bitter, and employed
in dyspepsy, and to promote the menses:
they are also recommendeded in visceral ob-
structions.

PIGUS, the ivoodpecker, in ornithology,
a genus belonging to the order of picae. The
beak is straight, and consists of many sides,

and like a wedge at the point: the nostrils

are covered with bristly feathers
; the tongue

is round like a worm, very long, and sharp
at the point, which is beset with bristles bent
backwards. See Plate Nat. Hist. fig. 337.

'Pile grand characteristic of these birds is

tbe tongue, the muscles necessary to the
motions of which are singular and worthy of

notice, affording the animal means of dart*

ing it forwards the whole length, or drawing
it within the mouth at will. Latham enu-
merates no less than fifty different species

of woodpeckers, besides varieties of some of
them which amount to nine more. The most
remarkable are as follows :

1. The picus martius, or greatest black
woodpecker, is about the size of a jackdaw,
being about 17 inches long; the bill is nearly
two inches and a half in length, of a dark-

ash-colour ; the whole bird is black, except
the crown of the head, which is vermilion.
The female differs from the male in having
the hind head only red, and not the whole,
crown of the head

;
and the general colour

of the plumage has a strong cast of brown
in it. It has likewise been observed, that
the red on the hind head lias been wholly
wanting ; and indeed both male and female
are apt much to vary in different subjects,

some having a much greater proportion of
red on the head than others. This species
is found on the continent of Europe, but not
in plenty except in Germany.

It is said to build in old ash and poplar
trees, making large and deep nests

; and
Friesch observes, that they often so excavate
a tree, that it is soon after blown down with
the wind ; and that under the hole of this

bird, may otten be found a bushel of dust
and bits of wood. The female lays two or
three white eggs, the colour of which, as
Willughby observes, is peculiar to the whole
woodpecker genus, or at least all those which
have come under his inspection.

2. The picus principalis, or white-billed

woodpecker, is somewhat bigger than the
last, being equal in size to a crow. It is six-

teen inches long, and weighs about twenty
ounces. The bill is white as ivory

; the head
itself, and the body in general, are black.

This species inhabits Carolina, Virginia,

New Spain, and Brazil: and is called by the
Spaniards carpenter, and not without* rea-
son ; as this as well as most of the other spe-*

cies make a great noise with the bill

against the trees in the woods, where
they may be heard at a.great distance, as if

carpenters were at wofk ; making, according
to Catesby, in an hour or two, a bushel of
chips.

3. TTie picus erythrocephalus, or red-
headed woodpecker, is about eight inches
three quarters long, and weighs two ouuces.
The bill is an inch and a quarter in length,
of a lead-colour ; the head and the neck are
of a most beautiful crimson

;
the back and

wings are black ; the rump, breast, and belly
are white. The cock and hen are very near-
ly alike.

T his species inhabits Virginia, Carolina,
Canada, and most of the parts of North
America ; but at the approach of winter, it

migrates more or less to the southward, ac-
cording to the severity of the season ; and
upon ibis circumstance the people of North
America foretel the rigour or clemency of
the ensuing winter. During the winter they
are very tame, and are frequently known to

come into the houses in the same’ manner as

the redbreast is wont to do in England. Jt

is observed that this species is found chiefly

in old trees ; and the noise they make with
their bills may be heard above a mile distant,

It builds the earliest of all the woodpeckers,
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nhd generally pretty high from the ground.

It is accounted by many people very good
eating.

4. The picus pubescens, or little wood-
pecker, weighs only one ounce and a half.

The top of the head is black, and on each

side above the eye is a white line
;
the hind

head is red ;
the hind part of the neck, the

back, and rump, are black, which is di-

vided into two parts by a tine of white pass-

ing down the middle to the rump. The fe-

male has no red on the hind head. It abounds
in New Jersey, where it is esteemed most
dangerous to orchards, and is the most dar-

ing. As soon as it has pecked one hole in a

tree, it makes . another close to the first, in

an horizontal direction, proceeding till it

has made a circle of holes quite round the

tree; and the apple-trees in the orchards

have often several of these rings of holes

round the stem, insomuch that the 1 tree fre-

quently dries up and decays.

5. The yellow woodpecker is about nine

inches long. The hind head is crested

;

the head itself, the neck, and whole body,

are covered with dirty-white feathers

;

from the lower jaw to the ears, on each side,

there is a red stripe. This species is com-
mon at Cayenne, and is called there char-

pentier jaune. It makes its nest in old trees

which are rotten within. The note of this

bird is a kjnd of whistle six times repeated,

of which the two or three last are in a graver

accent than the otiiers. The female wants

the red band on the side of the head which

is seen in the male.

6. The viridis, or green woodpecker,

weighs six ounces and a half; its length is

thirteen inches, the breadth twenty and a

half; the bill is dusky, triangular, and near

two inches long
;
the crown of the head is

crimson, spotted with black ; the eyes are

surrounded with black, and the males have

a rich crimson mark beneath the blackness

;

the rump is of a pale yellow ; the whole of

the under part of the body is ol a very pale

green. These birds feed entirely on insects;

and their principal action is that of climbing

up and down the bodies or boughs of trees.

This species feeds oftener on the ground

|

than any other of the genus: all of them
make their nests in the hollows of trees

;

|
and lay five or six eggs, of a beautiful semi-

transparent white. The young ones climb

up and down the trees before they can fly. .

It is common in England.

7. The major, or great spotted wood-
pecker, weighs two ounces three quarters

;

the length is nine inches ;
the breadth is six-

teen. The forehead is of a pale buff-colour;

the crown of the head a glossy black.; the

hind-part marked with a rich deep crimson

spot. The cheeks are white, bounded be-

neath by a black line that passes from the

|
corner, of the mouth and surrounds the hind

part of the head. The neck is encircled

with a black colour. The throat and breast

are of a yellowish white ;
the vent-feathers

of a fine light crimson. The back, rump,

aud coverts of the tail, and lesser coverts of

the wings, are black ; the scapular feathers

and coverts adjoining to them are white. The
quill-feathers are black, elegantly marked on

I each web with round white spots. The fe-

[
male wants the beautiful crimson spot on the

[
head : in other respects the colours of both

|
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agree. This species is much more uncom-
mon than the preceding, and keeps altoge-

ther in the woods. T his bird is found in

England, France, and Germany, and other

parts of Europe, frequenting the woods like

the rest of its genus, and is likewise met with

in America, it is a very cunning bird
;

for,

when a person has seen one on a tree, he is

almost sure to lose sight of it, if the tree is

large, and the observer not very attentive

;

for, the moment it spies any one, it will creep

behind a branch, and there lie secure till the

danger is over.

PIEPOUDRE (Court of), the lowest,

and at the same time the most expeditious,

court of justice known to the law of England.

It is called piepoudre (curia pedis pulveri-

sati) from the dusty feet of the suitors. But
the etymology given us by a learned modern
writer is much more ingenious aud satisfac-

tory
;

it being derived, according to him,
from pied puldreaux, “ a pedlar,” in old

French, and therefore signifying the court of

such petty chapmen as resort to fairs or

markets. It is a court of record, incident to

every fair and market; of which the steward
of him who owns or holds the toll of the mar-
ket is the judge. It was instituted to admi-
nister justice for all commercial injuries done
in that very fair or market, and not in any
preceding one; so that the injury must be
done, Complained of, heard, and determined,
within the compass of one and the same day,

unless the fair continues longer. The court

has cognizance of all matters of contract that

can possibly arise within the precinct of that

fair or market; and the plaintiff must make
oath that the cause of action arose there.

From this court a writ of error lies, in the na-

ture of an appeal, to the courts at West-
minster.

PIGEONS. Every person who shall

shoot at, kill, or destroy a pigeon, may be
committed to the common jail for three

months, by twojustices of the peace, or pay
2Q.y, to the poor. 1 Jac. I. c. 27.

PIKE, an offensive weapon, consisting of

a shaft of wood, twelve or fourteen feet long,

headed with a flat-pointed steel, called the

spear. The pike was a long time in use

among the infantry, to enable them to sustain

the attack of the cavalry
;
but it is now taken

from them, and the bayonet, which fixes on
at the end of the carabine, is substituted in its

place. Yet the pike still continues the weap-
on of the serjeants of foot, who perform no
motions with it but in charging.

PILASTER. See Architecture.

PILE, in artillery, denotes a collection

or heap of shot or shells, piled up by hori-

zontal courses into either a pyramidal or . lse

a wedgelike form ; the base being an equi-

lateral triangle, a square, or a rectangle. In

the triangle and square, the pile terminates

in a single ball or point, and forms a pyra-

mid.

In the triangular and square piles, the

number of horizontal rows, or courses, or the

number counted on one of the angles from
the bottom to the top, is always equal to

the number counted on one side, in the

bottom row. And in rectangular piles, the

number of rows, or courses, is equal to the

number of balls in the breadth of the bottom
row, or shorter side of the base

;
also in this

case, the number in the top row, or edge, is

one more than the difference between the

length and breadth of the base.

The courses in these piles are figurative

numbers.
In a triangular pile, each horizontal course

is a triangular number, produced by taking

the successive sums of the ordinate numbers,

viz.

1 = 1

1+2 =3
1+2 + 3 =6
1 + 2 +'3 + 4 = 10, &c.

And the number of shot in the triangular

pile, is the sum of all these triangular numbers,

taken as far, or to as many terms, as the number

in one side of the base. And therefore, to find

this sum, or the number of all the shot in the

pile, multiply continually together the number
in one side of the base row, and that number

increased by 1
,
and the same number increased

by 2 ; then -g- of the last product will be the an-

swer, or number of all the shot in the pile.

n ii 1 1 n 1 2
That'is, —— is the sum : where

’ 6

n is the number in the bottom row.

Again, in square piles, each horizontal course

is a square number, produced by taking the

square of the number in its side, or the succes-

sive sums of the odd numbers, thus,

1 = 1

1+3 =4
1+3+5 =9
1 + 3 + 5 + 7 = 16, &c.

And the number of shot in the square pile k
the sum of all these square numbers, continued

so far, or to as many terms, as the number in

one side of the base. And therefore, to find thie

sum, multiply continually together the number
in one side of the bottom course, and that num-
ber increased by 1 ,

and double the same num-

ber increased by 1
;
then of the last product

will be the sum or answer.

That is,

n . n + 1 . 2« + 1
is the sum.

In a rectangular pile, each horizontal course

is a rectangle, whose two sides have always the

same difference as those of the base course, and
the breadth of the top row, or edge, being only

1
;

because each course in ascending has its

length and breadth always less by 1 than the

course next below it. And these rectangular

courses are found by multiplying successively

the terms or breadths 1,2, 3, 4, & c. by the same
terms added to the constant difference of the

two sides d
;
thus,

1.1+^= 1 + d
2.2 + ^= 4 + 2d

8 . 3 + = 9 + 8^

4 . 4 + d= 16 + 4d, &c.

And the number of shot in the rectangular

pile is the sum of all these rectangles, which, it

is evident, consist of the sum of the squares, to-

gether with the sum of an arithmetical progres-

sion, continued till the number of terms is the

difference between the length and breadth of

the base, and I less than the edge or top row.
And therefore, to find this sum, multiply con-
tinually together the number in the breadth of

the base row, the same number increased by 1 ,

and double the same number increased by 1 ,

and also increased by triple the difference be-

tween the length and breadth of the base; thea

-g- of the last product will be the answer.

. b.b4- 1 ,24+ 3rf+l . ,

That is, 2 -—1 1— is the sum

;

where b is the breadth of the base, and d the

difference between the length and breadth

the bottom course.
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PILE, in building, is used for a large stake

rammed into the ground in the bottom of ri-

•
)

v< ’ rs
> or in marshy land, for a foundation to

build upon.
Pile Engine. See Engine.
Pile, in coinage, denotes a kind of pun-

cheon, which in the old way of coining with
tne hammer, contained the arms, or other
figure and inscription, to be struck on the
coin. Accordingly we still call the arms side
of a piece of money the pile, and the head
the cross; because in ancient coins, a cross
usually took the place ot the head in ours:
but some will have it called pile, from the
impression of a ship built on piles, struck on
this side of our ancient coins.

PILLAR. See Architecture.
P1LO I , a person employed to conduct

snips over bars and sands, or through intricate
channels, into a road or harbour. Pilots are
no constant and standing officers aboard our
vessels, but are called in occasionally, cm
coasts or shores unknown to the master ; and
mv'mg piloted in the vessel, they return to the
shore where they reside.

Pilots taking upon them to conduct ships
up the 1 liames, are to be examined and ap-
proved by the master and wardens of the
Trinity-house at Deptford, or shall be liable to
forfeit 10/. for the first offence, and 20/. for
the second, &c. and the Ijke penalty, if they
act without licence from the said master and
wardens

; and if by their negligence they lose
a ship, they shall be for ever disabled. 3
Geo. I. and 5 Geo, II. c. 26.

PILULAltlA, a genus of the cryptoga-
mia Alices. There is one species.

PIMELIA, a genus of insects of the order
coleoptera. The generic character is, anten-
na; filiform

; feelers four; thorax plano-con-
vex, margined; head exserted

; shells rather
rigid; wings usually none. It is divided into
sections : A, antenna; moniliform at the tip

;

JB, entirely filiform.

PIMELITE, a mineral distinguished by a
fine apple-green colour : according to Klap-
roth

, it is composed of

35.00 silica

15.62 oxide of nickel

5.00 alumina

„ 4.58 oxide of iron

1.25 magnesia
37.91 water.

99.36

PIMENTA, or Pimento, Jamaica pep-
per, or allspice. See Myrtus.
PIMPINELLA, burnet saxifrage, a ge-

nus of the digynia order, in the pentandria
class of plants. The petals are bent in

;
stig-

ma subglobular ; fruit ovate, oblong. There
are nine species; the most remarkable of
which are: 1. The major, or greater burnet
saxifrage, growing naturally in chalky woods,
and on the sides of the banks near hedges, in

several parts of England. 2. The ansium or
common anise, an annual plant, which grows
naturally in Egypt; but is cultivated in Malta
and Spain, whence the seeds are annually im-
ported into Britain.

Both these species are used in medicine.
The roots of pimpinella have a grateful,
warm, very pnngent taste, which is entirely
extracted by rectified spirit: in distillation

the menstruum arises, leaving all that it had

taken Up from the root united into a pungent
aromatic resin. This root promises, from its

sensible qualities, to be a medicine of consi-
derable utility, though little regarded in com-
mon practice: the only officinal composition
in which it is an ingredient is the pu 1 vis ari

compositus. Stahl, Hoffman, and other Ger-
man physicians, are extremely fond of it; and
recommend it as an excellent stomachic, re-

solvent, detergent, diuretic, diaphoretic, and
ulexipharmic.

Aniseeds have an aromatic smell, and a
pleasant warm taste, accompanied with a de-
gree of sweetness. Water extracts very little

of their flavour; rectified spirit, the whole.
1 hese seeds are in the number of the lour
greater hot seeds: their principal use is in

cold flatulent disorders, where tenacious
phlegm abounds, and in the gripes to which
young children are subject. Frederic Hoff-
man strongly recommends them in weakness
of the stomach, diarrhoeas, and for' strength-
ening the tone of the viscera in general ; and
thinks they well deserve the appellation
given them by Helmont, intestinorum sola-

men. The smaller kind of aniseeds brought
from Spain are preferred.

PIN, in commerce, a little necessary in-

strument made of brass wire, chiefly used by
women in adjusting their dress. In the year
1543, by statute 34 and 35 of Henry 4 111.

cap. vi. it was enacted, <£ that no person
shall put to sale any pinnes but only such as
shall be double-headed, and have the heads
soldered fast to the shank of the pins, well
smoothed, the shank well shapen, the points
well and round filed, canted, and sharpened.”
From the above extract it should appear that
the art of pin-making was but of late inven-
tion, probably introduced from France; and
that our manufactories since that period have
wonderfully improved.
Though pins are apparently simple, their

manufacture is, however, not a little curious
and complex. When the brass wire, of
which the pins are formed, is first received at

the manufactory, it is generally too thick for
the purpose of being cut into pins. The first

operation therefore is that of winding it off
from one wheel to another with great velo-
city, and causing it to pass between the two,
through a circle in a piece of iron of smaller
diameter: the wire being thus reduced to its

proper dimensions, is straightened by draw-
ing it between iron pins, fixed in a board in a
zigzag manner, but so as to leave a straight
line between them: afterwards it is cut into
lengths of three or four yards, and then into
smaller ones, every length being sufficient to
make six pins

; each end of these is ground to
a point, which is commonly performed by
boys, who sit each with two small grinding-
stones before him, turned by a wheel. Tak-
ing up a handful, he applies the ends to the
coarsest ot the two stones, being careful at
the same time to keep each piece moving
round between his fingers, so that the points
may not become flat : he then gives them a
smoother and sharper point, by applying them
to the other stone, and by that means a lad
of twelve or fourteen years of age is enabled
to point about 16,000 pins in an hour. When
the wire is thus pointed, a pin is taken off
from each end, and this is repeated till it is

cut into six pieces. The next operation is

that of forming the heads, or, as they term it,

head-spinning
;
which is done by means of a

spinning-wheel, one piece of wire being thus*
with astonishing rapidity, wound round ano-
ther, and the interior one being drawn out
leaves a hollow tube between the circumvolu-
tions: it is then cut with shears, every two
circumvolutions or turns of the wire forming-
one head: these are softened by throwing,
them into iron pans, and placing them in a
furnace till they are red-hot. As soon as they
are cold, they are distributed io children,
who sit with anvils and hammers before them,,
which they work with their feel, b\ means of
a lathe

;
and taking up one of the lengths,,

they thrust the blunt end into a quantity of
the heads which lie before them

; and catrli-
ing one at the extremity, they apply them im-
mediately to the anvil and hammer; and by
a motion or two of the foot, the point and the*
head are fixed together in much less time
than it can be described, and with a dexte-
rity only to be acquired by practice

; the
spectator being in continual apprehension for
flie salety ot their fingers ends. I he pm is-

now finished as to its form, but still it is

merely brass
;

it is therefore thrown into a-
copper, containing a solution of tin and the
leys of wine. Here it remains tor some time
and when taken out assumes a white, though
dull appearance : in order therefore to give a
polish, it is put into a tub containing a quan-
tity ot bran, which is set in motion by turn-
ing a shaft that runs through its centre; and
thus by means of friction it becomes perfectly
bright. T he pin being complete, nothing re-
mains but to separate it from the bran ;. which
is performed by a mode exactly similar to the
winnowing of corn, the bran ‘flying off, and
leaving the pin behind fit for immediate-
sale.

PINCHBECK, an alloy containing three
parts of zinc, and four of copper: it assumes
the colour of gold, but it is not so malleable
as brass. See Zinc.
PINE. See Pinus.
Pine-Apple. See Bromelia.
PlNEAL GLAND. See Anatomy.
PINGUICULA, hattcrivort, a genus of

the monogynia order, in the diandria class of
plants. The corolla is ringent, with a spur;
calyx two-lipped, five-cleft

; capsule one-;
celled. There are five species, of which the
most remarkable is the vulgaris, or common
butterwort, growing commonly on bogs or
low moist grounds in England and Scotland.
Its leaves are covered with soft upright pel-
lucid prickles, secreting a glutinous liquor.
The flowers are pale red, ‘purple, or deep
violet-colour, and hairy within. If the fresh-
gathered leaves of this plant are put into the
strainer through which warm milk from the
cowr

is poured, and the milk is set by for a day
or two to become acescent, it acquires a con-
sistency and tenacity, and neither whey nor
cream separates from it. In this state it is an
extremely grateful food, and as such is used
by the inhabitants of the north of Sweden.
There is no further occasion to have recourse
to the leaves; for half a spoonful of this pre-
pared milk, mixed with fresh warm milk, will
convert it to its own nature, and this again
will change another quantity of fresh milk,
and so on without end. T he juice of the
leaves kills lice; and the common people use
it to cure the cracks or chops in cows’ ud-
ders. T he plant is generally supposed inju-
rious to sheep, by occasioning in them that
disease called the rot

;
but from experiments
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fnade on purpose, ancl conducted with accu-
racy, it appears that neither sheep, cows,
goats, horses, nor swine, will feed upon this

plant. Wherever this plant, called also

Yorkshire sanicle, is found, it is a certain in-

dication of a boggy soil. From the idea that

j

the country-people have of its noxious opera-
tion on sheep, this plant has been called the

1 white rot; since, as they imagine, it gives

them the rot whenever they eat it, which

f

they will not do but from great necessity.

The Laplanders, like the Swedes with the

milk of cows, receive that of the rein-deer

upon the fresh leaves of this plant, which
they immediately strain off, and set it aside

|

till it becomes somewhat acescent ; and the

whole acquires in a dav or two the consist-

tmceof cream, without separating the serum,
and thus becomes an agreeable food. When
•thus prepared, a small quantity of the same
has the property of rennet in producing the

like change on fresh milk.

PINGUIN, or Penguin, in ornithology,

a genus of birds of the order of anseres, dis-

tinguished by the following characters: The
bill is strong, straight, more or less bending
towards the point, and furrowed on the sides:

the nostrils a. e linear, and placed in the fur-

rows; the tongue is covered with strong

spines, pointing backwards; the wings are

small, very like fins, and covered with no
longer feathers than tiie rest of the body, and
are useless in flight; tiie body is clothed with

thick short feathers, having broad shafts, and
placed as compactly as the scales of fishes;

the legs are short, thick, and placed very

near the vent; the toes are four, and are all

placed forwards ; the interior are loose, and
the rest are webbed ; the tail is very stiff,

consisting of broad shafts scarcely webbed.

It is agreed that pinguins are inhabitants of

southern latitudes only ; being, as far as is

yet known, found only on the coasts of South
America, from Port Desire to the Straits of

Magellan; ami Frezier says they are found
on the western shore as high as Conception.

Jn Africa they seem to be unknown, except
on a small isle near the Cape of Good Hope,
which takes its name from them. They are

found in vast numbers on land during the

breeding-season, for they seldom come on
shore but at that time: they form burrows
under ground like rabbits; and the isles they
frequent are perfectly undermined by them.

"Their attitude on land is quite erect, and
on that account they have been compared by
some to pigmies, by others to children with

white bibs. They are very tame, and may
he driven like a flock of sheep. In water
they are remarkably active, and swim with

vast strength, assisted by their wings,

which serve instead of tins; their food in ge-

neral is lish
;
not but that they will eat grass

like geese. . .

Mr. Latham remarks, that this genus ap-

pears to -hold the same place in the southern

division of tiie earth th.t the awks do in the

northern; and that, however authors may
differ in opinion on this head, they ought not

to be confounded with one another. The
pinguin is never seen but in the temperate and

|

frigid zones south of the equator, while tiie

awk only appears in tiie parallel latitudes

north of the equator; for neither of these ge-

nera has yet been observed within the tro-

pics.

The'wiings of the pinguin are scarcely any
thing e'ste than mere tins, while the awk has

real wings and gills, though they are but
small. The former has four toes on each
foot, tiie Hatter only three. While swimming,
the pingiuin sinks wholly above the breast,

the head and neck only appearing out of the

water; while the awk, like most other birds,

swims on the surface. There are several

other peculiarities which serve to distinguish

the two genera, but what we have mentioned
are doubtless sulircient.

The bodies of the pinguin tribe are com-
monly so well and closely covered with fea-

thers that no wet can penetrate; and as they
are in general excessively fat, these circum-

stances united secure them from cold. They
have often been found above 700 leagues

from land, and frequently on the mountains
of ice, on which they seem to ascend without

difficulty, as the soles of their feet are very

rough, and suited 1o the purpose. Mr. La-
tham enumerates nine different species of this

genus, besides two varieties of the black-

looted pinguin or diomedea.

1. The first, which is a very beautiful spe-

cies, our author calls the crested pinguin.

'Die birds of this species are twenty- three

inches long
;
the bill is three inches long,

and of a red colour; the head, neck, back,

and sides, are black. Over each eye there is

a stripe of pale yellow feathers, which length-

ens into a crest behind, nearly four inches

long. The female has a streak of pale yel-

low over the eye, but it is not prolonged into

a cre.it behind as in the male.

This species inhabits Falkland Islands, and
was likew ise met with in Kerguelen’s Land,
or Isle of Desolation, as well as at Van Die-
men’s Land, and New Holland, particularly

in Adventure-bay. They are called hopping
pinguins, and jumping Jacks, from their ac-

tion of leaping quite out of the water, on
meeting with the least obstacle, for three or

four feet at least; and indeed, withoTit any
seeming cause, they often do the same, ap-

pearing chiefly to advance by that means.

This species seems to have a greater air of

liveliness in its countenance than others, yet

is in fact a very stupid bird, so much so as to

suffer itself to be knocked on the head with a

stick when on land. Forster says he found

them difficult to kill; and when provoked, he
adds, they ran at the sailors in flocks, and
pecked their legs, and spoiled their clothes.

When angered too, they erect their crests in

a beautiful manner. These birds make their

nests among those of the pelican tribe, living

in tolerable harmony with them ; and lay sel-

dom more than one egg, which is white, and
larger than that of a duck. They are mostly

seen by themselves, seldom mixing with other

pinguins, and often met with in great num-
bers on the outer shores, where they have
been bred.

2. The second species mentioned by La-
tham is the Patagonian. It is distinguished

by this name not only because it is found on
that coast, but also because it exceeds in

bulk the common pinguins as much as the na-

tives are said to do the common race of men.
It was first discovered by captain Macbride,
who brought one of them from Falkland

islands, off the Straits of Magellan. The
length of tiie stuffed skin of this particular

bird measured four feet three inches, and the
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bulk of the body seemed to exceed that of a
swan.

Phis species, which was, as we have seen,

first met with in Falkland Islands, has since

been seen in Kerguelen’s Land, New Geor-
gia, and New Guinea. M. Bougainville caught
one, which soon became so tame as to follow

and know the person who hacj the care of it
; it

fed on flesh, fish, and bread; but alter a time
grew lean, pined away,, and died. Their
chief food, when at large, is thought to be
fish ; the remains of which, as well as crabs,

shell-fish, and molluscae, were found In the
stomach. 'Phis species is the fattest of the
tribe

; and therefore most so in January,
when they moult. They are supposed to lay

and sit in October. They are met with in

the most deserted places. Their flesh is

black, though not very unpalatable. 'I bis

has been considered as a solitary species, but
has now and then been met with in consider-

able flocks.

3.

The Magellanic species is about two
feet, and sometimes two feet and a half, long,

and weighs eleven pounds. The bill is black,
having a transverse band across near its tip ;

the head and neck are black, except a few
markings here and there ; t lie upper parts of
the body and wings are of the same colour‘d
tiie under parts of hot ii are white from tho
breast. This species, which is very nume-
rous, inhabits the Straits of Magellan, Staten
Land, Terra del Fuego, and Falkland Islands.

Far from being timid, these birds will often
attack a man, and peck his legs. As food
they are not at all unpalatable. They often
mix with sea-wolves among the rushes, bur-
rowing in holes like a fox. They swim with
prodigious swiftness. They lay their eggs in

collective bodies, resorting in incredible-

numbers to certain spots, which their long re-

sidence has freed from grass, and to which
were given the names of towns. Penrose ob-
serve^, that they composed their nests of
mud, a foot in height, and placed as near one
another as may be. It is possible that fhey
may have different ways of nestihg, accord-
ing to the places they inhabit; or perhaps the
manners of this may be blended with those
of another. “ Here, (says he, i. e. in the
places they frequent) during th-e breeding-
season, we were presented with a sight which
conveyed a most dreary, and I may sav aw-
ful, idea of the desertion of these islands by
the ’human species: a general stillness pre-
vailed in these towns ; and whenever we tqpk
our walks among them, in order to provide
ourselves with eggs, we were regarded indeed
with side-long glances, but we carried no teri

ror with us. The eggs are rather larger than,

those of a goose, and laid in pairs. When
we took them once, and sometimes twice in a
season, they were as often replaced by the
birds

; but prudence would not permit us to

plunder too far, lest a future supply in the
next year’s brood might be prevented.” They
lay some time in November, driving away
the albatrosses, which have hatched their

young in turn before them. The eggs were
thought palatable food, and were preserved
good for three or four months.”

PINION, in mechanics, an arbor, pr
spindle, in the body whereof are several

notches, which catch the teeth of a wheel
that serves to turn it round : or it is a lesser

wheel which plays in the teeth of a larger.
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PINITE, a mineral that has received its

name from Pini in Saxony, where it has been
found in granite. Its colour is reddish-
brown, or black

;
always in crystals, either

fhomboidal prisms, or six-sided prisms

;

sometimes entire; sometimes having their al-

ternate lateral edges truncated ; sometimes
whole; surface smooth and brilliant

;
fracture

uneven, passing to conchoidal
;
specific gra-

vity 2.9 It melts at 153° of Wedgewood,
into a black compact gla«s, the surface of
which is reddish. It consists, according to

Klaproth, of

63.00 alumina
29-30 silica

6.75 iron.

99.25

PINK, a vessel used at sea, masted and
rigged like other ships, only that this is built
with a round stern

; the bends and ribs com-
passing so as that her sides bulge out very
much. This disposition renders the pinks
difficult to be boarded, and also enables them
to carpy greater burdens than others, whence
they are often used for store-ships, and hos-
pital-ships, in the fleet.

PINK. See Dianthus.
PINNA, in zoology

; a genus belonging
to the order of vermes testacea. The animal
is a slug. The shell is bivalve, fragile, and
furnished with a beard

;
gapes at one end

;

the valves hinge without a tooth. They in-

habit the coasts of Provence, Italy, and the
Indian ocean. The largest and most remark

-

.able species inhabits the Mediterranean. It

is blind; as are all of the genus
;
but furnish-

ed with very strong calcareous valves. The
cuttle-fish, an inhabitant of the same sea, is

a deadly foe to this animal : as soon as the
pinna opens its shell, he rushes upon her like

a lion
; and would always devour her, but for

another animal whom she protects within her
shell, and from whom in return she receives
very important services. It is an animal of
the crab kind (see Cancer), naked like the
hermit, and very quick-sighted. This cancer
or crab the pinna receives into her covering,
and, when she opens her valves in quest of
food, lets him out to look for prey. During
this the cuttle-fish, approaches; the crab re-

turns with the utmost speed and anxiety to
his hostess, who being thus warned of the
danger shuts her doors, and keeps out the
enemy. That very sagacious observer Dr.
Hasselquist, in his voyage towards Palestine,

beheld this curious phenomenon, which
though well known to the antients, had es-

caped the moderns.

The pinnae marinse differ less from muscles
in the size of their shells, than in the fineness

and number of certain brown threads which
attach them to the rocks, hold them in a fixed
situation, secure them from the rolling of the
waves, especially in tempests, and assist them
in laying hold of slime. See Mytilus.
These threads, says Rondelet, are as fine,

compared with those of muscles, as the finest

flax is .compared with tow. M. de Reaumur
says, that these threads are nearly as fine and
beautiful as silk from the silk-worm, and
hence he calls them the silk-worms of the sea.

Stuffs, and several kinds of beautiful manu-
facture, are made of these threads at Palermo

;

in many places they are the chief object of 1

flshiftg, and become a silk proper for many
j

purposes. It requires a considerable number
of the pinnae marinas for one pair of stockings.

Nothing can equal the delicacy of this singu-

lar thread. It is so fine, that a pair of stock-

ings made of it can be easily contained in

a snuff-box of an ordinary size. In 1754, a
pair of gloves or stockings of these materials

was presented to pope Benedict XIV. which,
notwithstanding their extreme fineness, se-

cured the leg both from cold and heat. A
robe of the same singular materials was the
gift of a Roman emperor to the satrap of

Armenia. A great many manufacturers are

employed in manufacturing these threads into

various stuffs at Palermo and other places.

The men who are employed in fishing up
the pinna; maria; inform us, that it is neces-
sary to break the tuft of threads. They are

fished up at Toulon, from the depth of 15,

20, and sometimes more than 30 feet, with
an instrument called a cramp. This is a
kind of fork of iron, of, which the prongs are

perpendicular with respect to the handle.

Each of them is about eight feet in length, and
there is a space between them of about six

inches ; the length of the handle is in pro-
portion to the depth of the water

;
the pinnae

are seized, separated from the rock, and
raised to the sun ce, by means of this instru-

ment. The tuft of silk issues directly from
the body of the animal

;
it comes from the

shell at the place where it opens, about four
or five inches from the summit or point in the
large pinnse.

PINNACE, a small vessel used at sea,

with a square stern, having sails and oars,

and carrying three masts, chiefly used as a
scout for intelligence, and for landing of men,
&c. One of the boats belonging to a great

man of war, serving to carry the officers to

and from the shore, is also called the pin-
nace.

PINNACLE, in architecture, the top or
roof of a house, terminating in a point.

This kind of roof, among the antients, was ap-
propriated to temples ; their ordinary roofs

were all flat, or made in the platform way.
It was from the pinnacle that the form of the
pediment took its rise.

PINNATED LEAVES. See Botany.
PiNUS, the pirn -tree, a genus of the mo-

nadelphia order, in the moncecia class of
plants. The male calyx is four-leaved

; no
corolla

; stamina very many, with naked
anthers; fern. cal. shobiles, with a two-flow-
ered scale; corolla none; pistil one; nut
with a membraneous wing. There are 2

1

species of this genus ; of which the most re-

markable are the following

:

1. The pinea pineaster, or wild pine, grows
naturally on the mountains in Italy and the

south of France. It grows to the size of a
large tree; the branches extend to a consi-

derable distance; and while the trees are
young, they are full of leaves, especially

where, they are not so close as to exclude the
air frons those within

; but as they advance
in age, the branches appear naked, and all

those which are situated below become un-
sightly in a few years; for which reason they
are now much less in esteem than formerly.

2. The pious pinea, or stone pine, is a
tall evergreen tree, native of Italy and Spain.

It delights in a sandy loam, though like most
others it. will grow well in almost any land.

Respecting the uses of this species, Danbury

tells us that u the kernels are eatable, and by
many preferred to almonds. In Italy they
are served up at table in their desserts. They
are exceedingly wholesome, being good for
coughs, colds, consumptions, &c. on which
account oniy this tree deserves to be propa-
gated.”

3. The rubra, commonly called the Scots
fir or pine. It is common throughout Scot-
land, whence its name, though it is also found
in most of the other countries of Europe.
M. du Hamel, of the Royal Academy of
Sciences, mentions his having received some
seeds of it from St. Domingo in the West
Indies; and thence concludes, that it grows
indifferently in the temperate, frigid, and
torrid zones. The wood of this tree is the
red or yellow deal, which is the most durable
of any of the kinds yet known. The leaves
of this tree are much shorter and broader
than those of the former sort, of a greyish co-
lour, growing two out of one sheath; the
cones are small, pyramidal, and end in nar-
row points; they are of a light colour, and
the seeds are small.

4. The pinus picea, or yew-leaved fir, is a
tall evergreen, and a native of Scotland,
Sweden, and Germany. This species in-
cludes the silver fir, and the balm of Gilead
fir. d lie first of these is a noble upright
tree. Mr. Marsham says, “ The tallest
trees I have seen were spruce and silver firs

in the valleys in Switzerland. I saw several
firs in the dock-yards in Venice 40 yards
long

; and one of 39 yards was 18 inches di-
ameter at the small. I was told they came
from Switzerland.” The branches are not
very numerous, and the bark is smooth and
delicate. The leaves grow singly on the
branches, and their ends are slightly indent-
ed. Their upper surface is of a fine strong
green colour, and their under has an orna-
ment of two whitelines running lengthwise on
each side the mid-rib

; on account of which
silvery look this sort is called the silver fir.
r
I he cones are large, and grow erect

; and-
when the warm weather conies on, they soon
shed their seeds, which should be a caution
to all who wish to raise this plant, to gathec
the cones before that happens.

The balm of Gilead fir has qf all the sorts
been most coveted, on account of the great
fragrance of its leaves, though this is nut its

only good property
;
lor it is a very beauti-

ful tree, naturally of an upright growth, and
the branches are so ornamented with their
balmy leaves as to exceed any of the other
sorts in beauty.

The silver fir is very hardy, and will grow
in any soil or situation, but always makes the
greatest progress in rich loamy earth. The
balm of Gilead fir must be planted in deep,
rich* good earth

; nor will it live long in any
other. The soil may be a black mould, or of
a saudp nature, it it is deep enough, and if

the roots have room enough to strike freely,

5. N lie pinus abies, or European spruce
fir, a native of the northern parts of Europe
and Asia, includes the Norway spruce and
long-coned Cornish fir. The former of these
is a tree of as much beauty while growing, as
its timber is valuable when propagated on
that account. Its growth is naturally like
the silver, upright

; and the height it will as-
pire to may be easily conceived, when we
say that the white deal, so much coveted by
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the joiners, &o. is the wood of this tree ; and
it may perhaps satisfy the curious reader to

know, that from this hr pitch is drawn. The
leaves are of a dark-green colour; they stand

singly on the branches. They are very nar-

row, their ends are pointed, and they are

possessed of such beauties as to excite admi-

ration. The cones are eight or ten inches

long, and hang downwards.

6. The pinus Canadensis, American or

Newfoundland spruce hr, a native of Canada,
Pennsylvania, and other parts of North
America, includes three varieties

;
the white

Newfoundland spruce, the red Newfoundland
spruce, and the black Newfoundland spruce.

These, however, differ so little, that one de-

scription is common to them all. They are

of a genteel upright growth, though they do
not shoot so freely, nor grow so fast, with us,

as the Norway spruce.

7. The pinus balsamea, or hemlock hr, a

native of Virginia and Canada, possesses as

little beauty as any of the hr tribe ; though,

being rather scarce in proportion, it is deem-
ed valuable. It is called by some the yew-
leaved hr, from the resemblance of the leaves

to those of the yew-tree. It is a tree of low

growth, with but few branches
;
and these are

long and slender, apd spread abroad without

order. The cones are very small and round-

ed ; they are about half an inch long, and
the scales are loosely arranged. We receive

these cones from America, by which we raise

the plants
;
though this caution should be

given to the planter, that this tree is fond of

moist rich ground, and in such a kind of soil

will make the greatest progress.

8. The pinus Orientalis, or Oriental fir, a

native of the East, is a low but elegant tree.

The leaves are very short, and nearly square.

The fruit is exceedingly small, and hangs

downward; and the whole tree makes an

agreeable variety with the other kinds.

9. The strobus, lord Weymouth’s pine, or

North American white pine, grows some-

times to the height of 100 feet, and upwards,

and' is highly valued on account of its beauty.

The bark of the tree is very smooth and deli-

cate, especially when young ; the leaves are

long and slender, five growing out of one

sheath, and thus make a fine appearance.

The cones arc long, slender, and very loose,

opening with the first warmth of the spring;

<-so that, if they are not gathered in winter,

the scales open, and iet out the seeds. The
wood of this sort is esteemed for making masts

for ships. In queen Anne’s time there was a

law made for the preservation of these trees,

and for the encouragement of their growth in

America. Within these last 50 years tiiey

have been propagated in Britain in consider-,

able plenty.

The soil the Weymouth pine delights in

most is a sandy loam ;
but it likes other soils-

of an inferior nature, although it is not gene-

rally to be planted on all lands like the

Scotch, fir. On stony and slaty ground, like-

wise, there are some very fine trees
; so that

whoever is desirous of having plantations of

this pine,, need not be too curious in the

choice of his ground.

10. The pinus txda, or swamp-pine, is a

tall evergreen. tree, a native ot the swamps ot

Virginia and Canada. There are several va-

rieties of this conus which Hanbury enume-

rates and describes, such as, 1st,. I he three-

leaved American swamp-pine. 2d, The two-
leaved American pine. 3d, The yellow

American pine, the yellow tough pine, and
the tough pine of the plains ; among which
there is but little variety. 4th, The bastard

pine. 5tb, The frankincense pine. 6th,

The dwarf pine.

11. The pinus cedrus is that popularly

called by us the cedar of Lebanon
; by the

antients cedrus magna, or the great cedar.

It is a coniferous evergreen, of the bigger
sort, bearing large roundish cones of smooth
scales, standing erect, the leaves being small,

narrow, and thick-set. They sometimes
counterfeit cedar, by dying wood of a reddish
hue: but tiie smell discovers the cheat, that

of true cedar being very aromatic. In some
places, the wood of the cajou tree passes un-
der the name of cedar, on account of its red-

dish colour and its aromatic smell, which
somewhat resemble that of santal. Cedar
wood is reputed almost immortal and incor-

ruptible ;.a prerogative which it owes chiefly

to its bitter taste, which the worms cannot
endure. For this reason it was that the an-

cients used cedar tablets to write upon, espe-
cially for things of importance, as appears
from that expression of Persius, “ Et cedra
digna locutus.” A juice was also drawn from
cedar, with which they smeared their books
and writing-, or other matters, to preserve
them from rotting.

Solomon’s temple, as well as his palace,
were both of this wood. “ The statue (says

Hanbury) of the great goddess at Ephesus
was made of this material

; and if this tree

abounded with us in great plenty, it might
have a principal share in our most superb
edifices.” It is remarkable that this tree is

not to be found as a native in any other part
of the world than mount Libanus, as far as

has yet been discovered. What we find

mentioned in Scripture of the lofty cedars,

can be nowise applicable to the common
growth ot this tree

;
since, from (he experi-

ence we have of those now growing in Eng-
land, as also from the testimony of several

travellers who have visited those few remain-
ing trees on mount Libanus, they are not in-

clined to grow very lofty, but on the con-
trary extend their branches very far.

Maundrel, in his Travels, says there were
but 16 large trees remaining when he visited

mount Libanus, some of which were of a
prodigious bulk, but that there were many
more young ones of a smaller size: he mea-
sured one of tire largest, and found it to be
12 yards six inches in girth, and yet sound,
and 37 yards in the spread of its boughs. At
about five or six yards from the ground it

was divided into five limbs, each of which
was equal to a great tree. What Maundrel
has related was confirmed by a gentleman
who was there in the year 1720, with this dif-

ference only, viz. in the dimensions of the
branches of tire largest tree

; which he mea-
sured, and found to be 22 yards diameter.

Now whether Mr, Maundrel meant 37 yards
in circumference of the spreading branches,
or the diameter of them, cannot be determin-
ed by his words; yet either of them well

agrees with this last account.

12. The larix, or larch-free, with decidu-
ous leaves, and oval obuise cones. It grows
naturally upon, the Alps and Apennines, and
of late has been very much propagated in

8
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Britain. It is of quick growth, and the trunk

rises to 50 feet or more
;
the branches are

slender, their ends generally hanging down-

ward. In the month of April the male flow-

ers appear, wl:ich are disposed in form of

small cones ; the female flowers are collected

into oval obtuse cones, which in some species

have bright purple tops, and in others they

are white : these differences are accidental

;

the cones are about an inch long, obtuse at

their points; the scales are smooth, and lie

over each other: under each scale there are

generally lodged two seeds, which have

wings. There are two other varieties of this

tree, one of which is a native of America, and
the other of Siberia. The cones oi the

American kind which have been brought to

Britain, seem in general to be larger than

those of the common sort.

From the larch-tree fis extracted what we
erroneously call Venice turpentine. T Lis sub-

stance, or natural balsam, flows at first with-

out incision ; and when it lias done dropping,

the poor people who wait in the fir woods
make incisions at about two or three feet

from the ground into the trunks of the trees,

into which they fix narrow troughs about 20
inches long. The end of these troughs is

hollowed like a ladle; and in the middle is a

small hole bored for the turpentine to run

into the receiver which is placed below it.

As the gummy substance runs from the trees,

it passes along the sloping gutter or trough

to the ladle, 'and from thence runs through

the holes into the receiver. The people who
gather it visit the trees morning and evening

from the end of May to September, to col-

lect the turpentine out of the receivers.

When it flows out of the tree, Venice turpen-

tine is clear like water, and of a yellowish-

white
;
but, as it grows older, it thickens and

becomes of a citron-colour. It is procured

in the greatest abundance in the neighbour-

hood of Lyons
;
and in tire valley of St. Mar-

tin, near St. Lucero, in Switzerland.

All the sorts of pines are propagated by
seeds produced in hard woody cones. The-
.way to get the seeds out of these cones is, to

lay them before a gentle fire, which will

cause the cells to open, and then the seeds

may be easily taken out. If the cones are

kept entire, the seeds will remain good for

some years; so that the surest way of pre-

serving them is to let them remain in the

cones till the time for sowing the seeds. If

the cones are kept in a warm place in sum-
mer, they will open and emit the seeds

;
but

if they are not exposed to the heat, they will

remain close for a long time. The best sea-

son for sowing the pines is about the end of

March. When the seeds are sown, the

place should be covered with nets to keep off

the birds ;
otherwise, when the plants begin

to appear with the husk of the seed on the

top of them, the birds will peck off the tops,.,

and thus destroy them.

From the first species is extracted the

common turpentine, much used by farriers,

and from which is drawn the oil of that name.

The process of making pitch, tar, resin, and

turpentine, from these trees, is this : In the

spring time, when the sap is most free in

running, they pare off the bark of the pine-

tree, to make the sap run down into a hole

which they cut at the bottom, to receive it.

In the way, as it runs down, it leaves a white
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matter like cream, but a little thicker. This
is very different from all the kinds of resin
-and turpentine in use ; and is generally sold
to be used in the making of flambeaux, in-

stead of white bees’-wax. The matter that is

received in the hole at the bottom is taken up
with ladles, and put in a large basket

; a
great part of this immediately runs through,
and this is the common turpentine. This is

received into stone or earthen pots, and is

ready tor sale. The thicker matter, which
remains in the basket, they put into a com-
mon alembic, adding a large quantity of wa-
ter. 1 hey distil this as long as any oil is

seen swimming on the water. This oil they
separate from the surface in large quantities,
and this is the common oil or spirit of turpen-
tine. The remaining matter at the bottom
of the still is common yellow resin. When
they have thus obtained all they can from
the sap of the tree, they cut it down; and,
hewing the wood into billets, they lill a pit
dug in the earth with these billets’; and set-
ting them on lire, there runs from them,
while they are burning, a black thick matter.’
1 his. naturally falls to the bottom of the pit,

and this is the tar. The top of the pit is co-
vered with tiles, to keep hi the heat; and
there is at the bottom a little hole, out at
which the tar runs like oil. If this hole is

made too large, it sets the whole quantity of
the tar on tire; but if small enough, it runs
quietly out.

The tar, being thqg made, is put up in bar-
rels; and it it is (o be made into pitch, they
put it into large boiling-vessels, without add-
ing any thing to it. it is then suffered to
boil awhile, and being then let out, is found
when cold to be what we call pitch.

A decoction of the nuts or seeds of Ihe
first species in milk, or ol the extremities of
the branches pulled in spring, is said, with a
proper regimen, to cure the most inveterate
scurvy. The wood of this species is not va-
lued; hut that of the Scots pine is superior
to any of the rest. It is observable of the
Scots pine, that when planted in bogs, or in a
moist soil, though the plants make great pro-
gress, yet the wood is white, soft, and little

esteemed; but when planted in a dry soil,

though the growth of the trees is there very
slow, yet the wro r>d is proportionably Letter.
Few trees have been applied to more uses
than this. The tallest and straightest are
formed by nature for masts to our navy. The
timber is resinous, durable, and applicable to

numberless domestic purposes, such as floor-

ing and wainscoting of rooms, making of
beds, chests, tables, boxes, Ac. From the
trunk and branches of this, as well as most i

others of the pine tribe, tar and pitch are ob- i

tained. By incision, barras, Burgundy pitch,
i

and turpentine, are acquired and prepared.
;

The resinous roots are dug out of the ground
j

in many parts of the Highlands, and," be ng !

divided into small splinters, are used bv the
inhabitants to burn instead of candles/ At;
Loch-Broom, in Ross-shire, the fishermen

j

make ropes of (he inner bark
; but hard ne-

1

cessity has taught the inhabitants of Sweden, *

Lgpland, and Kamtschatka, to convert the
j

same into bread. To effect this, thev, infhe
spring season, make choice of the tallest and

j

fairest trees ; then stripping off carefully the
outer bark, they collect the soft, white, sue-

j

culent, interior bark, and dry it in the shade, i
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When they have occasion to use it, they first

toast it at the fire, then grind, and after steep-
ing the Hour in warm water to take off the
resinous taste, they make it into thin cakes,
which are baked for use. On this strange food
the poor inhabitants are sometimes constrained
to live for a whole year; and we are told,
through custom, become at last even fond of
it. Linn:eus remarks, that this same bark-
bread will fatten swine; and humanity obliges
us to wr

ish, that men might never be reduced
to the necessity ot robbing them of such a
food. The interior bark, of which the above-
mentioned bread is made, the Swedish boys
frequently peqf oli the trees in the spring, and
eat raw with a greedy appetite From the
cones ot this tree are prepared a diuretic -oil,

like the oil of turpentine, and a resinous ex-
tract, which has similar virtues with the bal-
sam of Bern. An infusion or tea of the buds

j

s
,
highly commended as .an antiscorbutic.

1 he iarina, or yellow powder, of the male,
(lowers, is sometimes in the spring carried
away by the winds, in such quantities, where
the trees abound, as to alarm the ignorant
with the notion of its raining brimstone. The
tree lives to a great age; Linnaeus atllnus, to
400 years.

PIONLKRS, m the art of war, are -such
as are commanded in from the country, to
march with an army far mending the ways,
for working on infrenchments and fartifica-
tions, and for making mines and approaches.
The soldiers are likewise employed for all

these purposes. Most ot the foreign regi-
ments ot artillery have half a conjpanv of
pioneers, well instructed in that important
branch of duty. Our regiments of infantry
and cavalry have about twenty pioneers each,
provided with aprons, hatchets, saws, spades,
and pick-axes. Each pioneer must have an
ax, a saw, and an apron

; a cap with a lea-
ther crown, and a black bear-skin front, on
which is to be the king’s crest in white, on a
red ground; and the number of the regiment
is to he on the back part of.it.

PIP, or Pep, pepia, a disease among
poultry, consisting ot a white thin skin, or
him, that grows under the tip of the tongue,
and hinders their feeding. It usually arises
from want ot water, or from drinking puddle-
water, or eating filthy meat. It is cured by
pulling oil the lilm with the fingers, and rub-
bing the tongue with salt. Hawks are parti-
cularly liable to this disease, especially from
feeding on stinking fiesli.

Pi BE, in building, &c. a canal, or conduit,
for the conveyance of water and other fluids.
Pipes for water, water-engines, & c. are usually
o! lead, iron, earth, or wood : the latter are
commonly made of oak cr elder. Those of
iron are cast in forges; their usual length is

about two leet and a half: several ot these are
commonly fastened together by means of four
screws at each end, with leather or old hat
between them, to stop the water. Those of
.earth are made by the potters; these are
fitted into one another, one end being always
made wider than the ether. To join them
the closer, and prevent their breaking, they
are covered with tow and pitch: their length
is usually about that of the iron pipes. . The
wooden pipes are. trees bored with large iron
augurs, ot different sizes, beginning with a
less, and then proceeding with a larger suc-
cessively

; the iirst being pointed, the rest

formed like spoons, increasing in diame-
ter, from one to six inches or more : they
are fitted into the extremities of eacli other,
and are sold by tire foot.

Bjpe-Borin,g. AA, Plate Perambulator,
Ac. fig. 4, are two beams laid on each side
of a pit, into which the chips are to fall.

lJj)on the edges of these, the wheels of a
frame DE run. i.his frame has four pieces,
ddaa, across it ; and two windlases, bb,
which have chains round them, going over
the piece of timber F which is to lie bored.
1 he two end-pieces dd have uprights ee in
them; between which the tree is laid, and is

secured with wedges in diderent places as
the occasion requires. G is a piece lying
acioss the two beams AA: this is connected
with the frame DE by two iron bars tf which
are fastened to it; and go through holes in
the piece d, and are field there bv pins put
through holes in both. The piece 'G has two
uprights in it, between which is a brass pulley
to support the freight ot the boring-bar
ll.g^Gs a wheel, with handles on its circum-
feience to turn it by ; on its axis I a rope is

coiled
; one end oi which goes over a pulley-

(n °4 Si ‘

ei3 )> and js fastened to the carriage
I>E. At i the other end. goes over a similar
pulley, and is tied to the other end of the
carriage DE. I he machine is put into some
place where there is a crane, bv which the
liee can be lifted on to the carriage; Iirst

withdrawing the carriage from* the boring-
bar, by turning the wheel from g to i, and
separating it Irom the piece G by taking out
the pins. It is then wedged into its place,
and secured by tiie windlases bb. The
wheel is next turned back, the carriage
drawm up to the borer, and 4he piece G pin-
ned in. 'The machine (either horses, Water,
steam, Ac.) w hich turns the borer is then set
to work

; and a man constantly attends at
the wheel gki, to draw the pipe up to the
borer. I he use ot the wheel in the piece G
is, to support the borer just where it enters the
pipe, and make it work steady. When the
pipe is bored through, it is w ithdrawn, and
another tree is placed on the carriage as be-
fore.

Pipes of an Organ. See Organ.
Pipes, tobacco, are made of various

fashions; long, short, plain, worked, white,
varnished, unvarnished, and of various co-
lours, & c.

r
\ lie Turks use pipes three or

four feet long, made of rushes, or of wood
bored, at the end whereof they fix a kind of
pot ot baked earth, which serves as a bowl,
and which they take oft after smoking.

Pipe also denotes a vessel or measure for
wine, containing 136 gallons.

Pipe-Office is an office wherein a person
called the clerk of the pipe makes out leases
of crown lands, by warrant from the lord-
treasurer, or commissoners of the treasury,
or chancellor of the exchequer. The clerk
ol the pipe makes out also accounts of she-
riffs, Ac. and gives the aeeomptants their
quietus est To this office are brought all

accounts which pass the remembrancer’s of-
fice, and remain there, that if any stated debt
is due from any person, the same may be
drawn down into the great roll of the pipe;
upon whiehthe comptroller issues out a writ,
called the summons of the pipe, for recovery
thereof

; and it there are no goods or chat-
tels, the clerk then draws down the debts to
the lord-treasurer’s remembrancer, to write
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estreats against their lands. All tallies which

vouch the payment of any sum contained in

Such accounts, are examined and allowed by

the chief secondary of the pipe. Besides the

chief clerk in this office, there are eight at-

torneys, or swot clerks, and a comptroller.

PIPER, pepper; a genus of the trigynia

order, in the diandria class of plants. T here

is no calyx or corolla; the berry is one-seed-

ed. There are 6() species, of which the most

remarkable is the siriboa, with oval, heart-

shaped, nerved leaves, and reflexed spikes.

This is the plant which produces the pepper

so much used in food. It is a shrub whose
root is small, fibrous, and flexible ;

it rises

into a stem, which requires a tree or prop to

support it. Its wood has the same sort of

knots as the vine; and when it is dry, it ex-

actly resembles the vine-branch. The leaves,

which have a strong smell and a pungent

taste, are of an oval shape ; but they diminish

towards the extremity, and terminate in a

point. From the llower-buds, which are

white, and are sometimes placed in the mid-

dle and sometimes at the extremity of the

branches, are produced small berries resem-

bling those of the currant. Each of these

contains between 20 ami 30 corns of pepper;

they are commonly gathered in October,

and exposed to the sun seven or eight days.

The fruit, which was green at first, and after-

wards red, when stripped of its covering as-

sumes the appearance it has when we see it.

The largest, heaviest, and least shrivelled, is

the best. The pepper-plant flourishes in the

islands of Java, Sumatra, and Ceylon, and

more particularly on the Malabar coast. If

is not sown, but planted ; and great nicety is

required in the choice of the shoots. It pro-

duces no fruit till the end of three years; but

bears so plentifully the three succeeding

years, that some plants yield between six and

seven pounds of pepper. The bark then

begins to shrink; and the shrub declines so

fast, that in 12 years time it ceases bearing.

Betle, or betel, is a species of this genus.

It is a creeping and climbing plant like the

ivy ; and its leaves a good deal resemble

those of the citron, though they are longer

and narrower at the extremity. It grows in

all parts of India, but thrives best in moist

places. The natives cultivate it as we do

the vine, placing props for it to run and

climb upon
;
and it is a common practice to

plant it against the tree which bears the areca

nut. At all times of the day, and even in

the night, the Indians chew the leaves of the

betel, the bitterness of which is corrected

bv the areca that is wrapped up in them.

There is constantly mixed with it the chinam,

a kind of burnt lime made of shells. The
rich frequently add perfumes, either to gra-

tify their vanity or their sensuality.

'it would be thought a breach of politeness

among the Indians to take leave for any long-

time, without presenting each other with a

purse of betel. It is a pledge of friendship

that relieves the pain of absence. No one
dares to speak to a superior unles his mouth
is perfumed with betel; it would even be

rude to neglect this precaution with an equal.

The women of gallantry are the most lavish

in the use of betel. Betel is taken after

meals'; it is chewed dm ing a visit; it is of-

fered when you meet, and when you sepa-

rate; in short, nothing is to be done without

.betel. If it is prejudicial to the teeth, it

assists ami strengthens the stomach. At
least, it is a general fashion that prevails

throughout India.

The piper nigrum, or black pepper, and
the piper longum, or long pepper, of Ja-

maica, with some other species, are indige-

nous, and known by the names of joint wood,
or peppery elders. The first bears a small

spike, on which are attached a number of

small seeds of the size of mustard. The
whole of the plant has the exact taste of the

East India black pepper. The long-pepper
bush grows taller than the nigrum. The
leaves are broad, smooth, and shining; the

truit is similar to the long pepper of the shops,

but smaller. The common people in Ja-

maica season their messes with the black

pepper. To preserve both, the fruit may be
slightly scalded when green, then dried, and
wrapped in paper.

FiPRA, the manakin, a genus of birds of

the order of passeres. Latham describes

2.5 different species, and five varieties. The
general character of the genus is, that the bill

is short, strong, hard, and slightly incurvated,

and the nostrils are naked. The middle toe

is connected to the outer as far as the third

joint; this character, however, is not alto-

gether universal, some of the species differ-

ing in this particular. The tail is short. This
genus has a considerable resemblance to the

genus parus, or titmouse. They are sup-

posed to inhabit South America only ; but
this is not true, for Mr. Latham assures us

that he has seen many of those species which
he has described which came from other

parts, but which nevertheless certainly belong
to this genus.

1. Thepipra rupicola, or crested manakin,
is about the size of a small pigeon, being
about ten or twelve inches long. The bill

is about an inch and a quarter long, and of

a yellowish colour. The head is furnished

with a double round crest; the general co-

lour of the plumage is orange, inclining to

saffron
; the wing-coverts are loose and

fringed. The female is altogether brown,
except the under wing-coverts, which are of

a rufous orange ; the crest is neither so com-
plete nor rounded as that of the male. Both
males and females are at lirst grey, or of a
very pale yellow, inclining to brown. The
male does not acquire the orange colour till

the second year, neither does the female the

full brown. See Plate Nat. Hist. tig. 337.

This beautiful species inhabits various parts

of Surinam, Cayenne, and Guiana, in rocky

situations; but is no where so frequent as in

the mountain Luca, near the river Oyapoc,
and in the mountain Courouaye,near the river

Aprouack, where they build in the cavernous
hollows and the darkest recesses.

2. 'The next species Mr. Latham calls the

tuneful manakin. Its length is four inches;

the bill is dusky, the forehead yellow, and
the crown and nape blue; the chin, sides of

the head below the eyes, and the throat, are

black; the upper part of the back, the wings,

and the tail, are dusky black. It is a native

of St. Domingo, where it has gained the name
of organiste from its note, forming the com-
plete octave in the most agreeable manner,
one note successively after another. It is

said not to be uncommon, but not easy to be
shot, as like the creeper, it perpetually shifts

to the opposite part of the branch from the

spectator’s eye, so as to elude his vigilance.

4“9
3.

The albifrons inhabits South America.
See Plate Nat. Ilist. jig. 336. There are
about 30 species.

PIRATE. By stat 28 II. VlII. c. 15, all

treasons, felonies, robberies, murders, and
confederacies committed upon the sea, or
in any haven, creek, or place where the ad-
miral has jurisdiction, shall be tried in such
shires or places as the king shall appoint bv
bis commission in like forms, as if such of-

fence had been committed upon land, and
according to the course of the common law,

and the offenders shall suffer death without
benefit ot clergy. And by stat. 6 Geo. 1,

made perpetual, it is enacted, that if any of
his majesty’s natural-born subjects, or deni-
zens of this kingdom, shall commit any pi*

racy or robbery, or any act of hostility,

against other his majesty’s subjects upon the
sea, under colour of any commission from
any prince or state, or pretence of authority
from any person whatsoever, such offender
shall be deemed to be a pirate, felon, and
robber; and being duly convicted thereof

according to this act, or the aforesaid act of
23 H. \ III, shail have and suffer such pains
of death, loss of lands, goods, and chattels,

as pirates, felons, and robbers upon the seas,

ought to have and suffer. By 1 8 Geo. If.

c. 30. persons committing hostilities, or aiding
enemies at sea, may be tried as pirates. Pi-

racies at sea are excepted out of the general
pardon, by 20 Geo. If. c. 52.

Pirate’s goods, go to the admiral by
grant

; but not piratical goods, which go to
the king if the owner is not known.

PISCES, in astronomy, the twelfth sign
or constellation of the zodiac. The stars in

Pisces, in Ptolemy’s catalogue, are 38 ;
in

Tycho’s, 33 ;
and in the Britannic catalogue,

109.

PISCIDIA, a genus of the decandria
order, in the diadelphia class of plants.

Phe stigma is acute; the legume winged
four ways. There are two species, viz.

1 he erythrina or dog-wood tree. This grows
plentifully in Jamaica, where it rises to the
height of twenty-live teet or more; the stem
is almost as large as a man’s body, covered
with a light-coloured smooth bark’, and send-
ing out several branches at the top without
order. The flosyers are of a dirty-white co-
lour; they are succeeded by oblong pods
which contain the seeds. 2. T he Carthagini-
ensis, with oblong oval leaves, is also a native
of the West Indies. It differs from the form-
er only in the shape and consistence of the
leaves, which are more oblong and stiller

;

but in other respects they are very similar.

Both species are easily propagated by seeds
;

but require artificial heat to preserve them
in this country. The negroes in the West
Indies make use of the bark of the first

species to intoxicate fish. When any num-
ber of gentlemen have an inclination to divert
themselves with fishing, or, more properly
speaking, with fish-hunting, they, send each
ot them a negra-slave to the woods, in order
to fetch some of the bark of the dog-wood
tree

r
l his bark is next morning pounded

very small with stones, put into old sacks,
carried into rocky parts of the sea, steeped
till thoroughly soaked with salt water, and
then well squeezed by the negroes to express
the juice. This juice immediately colours
the sea with a reddish hue

;
and, being of a.
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poisonous nature, will in an hour’s time make
the lishes, such as groopers, rock-lish, old-

wives, Welshmen, &c. so intoxicated, as to

swim on the surface of the water, quite heed-

less of the danger; the gentlemen then send

in their negroes, who pursue, both swimming
and diving, the inebriated fishes, till they

catch them with their hands ;
their masters

in the mean time standing by, on high rocks,

to see the pastime. It is remarkable, that

though this poison kills millions of the small

fry, it has never been known to impart any
bad quality to the fish which have been

caught in consequence of the intoxication.

The wood of this tree, although pretty hard,

is only fit for fuel.

PISCIS VOLANS, a small constellation

of the southern hemisphere, unknown to the

antients, and invisible to us in these northern

regions.

PISOLITE, a mineral found at Carlsbad

in Bohemia. It has the form of round masses

composed of concentric layers, and contain-

ing a grain of sand in their centre. Colour

white, often greyish, reddish, or yellowish.

The round bodies are collected together like

a bunch of grapes.

PISONJA, a genus of the polygamia di-

.cecia class of plants, the corolla whereof is

of an infundibuliform shape
;
the tube is short

;

the limb is semiquinquefid, acute, and patu-

lous ;
the fruit is an oval quinquangular cap-

sule, formed of five valves, and containing

only one cell; the seed is single, smooth,

and ovato-oblong. There are live species,

trees of tne West Indies.

PISTACHIA, turpentine-tree, pistachio-

nut, mastich-tree ; a genus of the pentandria

order, in the dioecia class of plants. The
male is an ament.

;
cal. five-cleft; cor. none

;

fern, distinct ; cal. trifid
;
cor. none; styles

two; drupe one-seeded. There are six spe-

cies ; of which the most remarkable are : l

.

The terebinthus, or pistacbia-tree. This

grows naturally in Arabia, Persia, and Syria,

whence the nuts are annually brought to

Europe. In those countries it grows to the

height of 25 or 30 feet; the bark of the stem

and old branches is of. a dark russet colour,

but that of the young branches is of a light

brown. Some of these trees produce male

and others female flowers, and some have

both male and female on the same tree. The
male flowers come out from t^e sides of the

branches in loose bunches or catkins. They
have no petals, but five small stamina. The
female flowers come out in clusters from the

sides of the branches; they have no petals;

but a large oval germen supporting three re-

flexed styles, and are succeeded by oval

nuts. 2. The lentiscus, or common mastich-

tree, grows naturally in Portugal, Spain, and

Italy. Being an evergreen, it has been pre-

served in this country in order to adorn the

green-houses. In the countries where it is

a native, it rises to the height of eighteen or

twenty feet. 3. The orientals, or true inas-

tich-tree of the Levant, from which the mas-

tich is gathered, has been confounded by

most botanical writers with the lentiscus, or

common mastich-tree, above described,

though there are considerable differences

between them.

The first species is propagated by its nuts

:

which should he planted in pots filled with

light kitchen-garden earth, and plunged into

a, moderate hotbed to bring up the plants.

The second sort is commonly propagated

by laying down the branches, though it may
also be raised from the seed in the manner
already directed for the pistachia-nut tree

;

and in this manner alio may the true mas-

tich-lree be raised. But this, being more
tender than any of the other sorts, requires to

be constantly sheltered in winter, and to have

a warm situation in summer.
Pistachia-nuts have a pleasant, sweet, unc-

tuous taste, resembling that of almonds; and
they abound with a sweet and well-tasted

oil, which they yield in great abundance on
being pressed after bruising them; they are

reckoned amongst the analeptics, and are

wholesome and nutritive, and are by some
esteemed very proper to be prescribed by
way of restoratives, eaten in small quantity,

to people emaciated by long illness.

PISTIA, a genus of the monadelphia oc-

tandria class and order. There is no calyx
;

the corolla is one-petalled, tongue-shaped,

entire ; anthers six or eight ;
style one

;

capsule one-celled. There is one species,

an aquatic of Senegal.

PIST1 L. See Botany.
PISTON . See Pump.
PISUM, pea; a genus of the decan-

dria order, in the diadelphia ciass of plants.

The style is triangular, above one-celled, pu-

bescent; calyx has the two upper segments
shorter. The species are, 1. l'he sativum,

or garden-pea. 2. The maritimum, or sea-

pea, with footstalks which are plain on their

upper side, an angular stalk, arrow-pointed

stipula?, and footstalks bearing many flowers.

3. The ochrus, with membranaceous running

footstalks, having two leaves and one flower

upon a footstalk.

There is a great variety of garden-peas
now cultivated in Britain, which are distin-

guished by the gardeners and seedsmen, and
have their different titles ;

but as great part

of these have been seminal variations, so, if

they are not very carefully managed, by tak-

ing away all those plants which have a ten-

dency to alter before the seeds are formed,
they will degenerate into their original state

;

therefore all those persons who are curious

in the choice of seeds, look carefully over
those which they design for seeds at the time
when they begin to flower, and draw out all

the plants which they dislike from the other.

This is what they call roguing their peas;

meaning the taking out all the bad plants

from the good, that the farina of the former
may not impregnate the latter; to prevent

which, they always do it before the flowers

open. By thus diligently drawing out the

bad, reserving those which come earliest to

flower, they have greatly improved their

peas of late years, and are constantly endea-

vouring to get forwarder varieties ; so that

it would be to little purpose in this place

to attempt giving a particular account of all

the varieties now cultivated
;
wo shall there-

fore only mention the names by which they

are commonly known, placing them accord-
ing to their time of coming to the table, or
gathering for use.

The golden hotspur.

The cbarlton.

The Reading hotspur.

Master’s hotspur.

Essex hotspur.

The dwarf pea.

Nonpareil.

Sugar dwarf.

Sickle pea.

Marrowfat.

Rose or crown pea.

Rouncqval pea.

The sugar pea. Grey pea.

Spanish Morotto Pig pea.

Among the new varieties we may specify
an uncommonly fine species of marrowfat,
raised by that truly philosophical gardener,
R. P. Knight, esq. and to be had at Mr,
Mason’s, Fleet-street.

The English sea-pea is found wild upon
the shore in Sussex and several other coun-
ties in England, and is undoubtedly a dilier-

ent species from the common pea.’

The third sort is annual, and grows natu-
rally among the corn in Sicily and some parts
of Italy, but is here preserved in botanic gar-
dens tor the sake of variety. It has an an-
gular stalk, rising near three feet high; the
leaves stand upon winged footstalks, each
sustaining two oblong lobes. The flowers
are of a pale yellow colour, shaped like those
of the ether sort of pea, but are small, each
footstalk sustaining one flower; these are
succeeded by pods about two inches long,
containing five or six roundish seeds, which
are a little compressed on their sides. These
are by some persons eaten green

;
but un-

less tney are gathered very young, they are
coarse, and at best not so good as the com-
mon pea. It may be sown and managed in
the same way as the garden pea.

PITCAIRN IA, a genus of the liexandria
monogynia class and order. The calyx is

three-leaved, half-superior; corolla tiiree-

petalled, with a scale at the base of each

;

stigmas three, contorted; capsules three,

opening inwards
; seeds winged. There are

three species, herbs of tne West Indies.

PITCH, a tenacious oily substance, drawn
chiefly from pines and furs, and used in ship-

ping, medicine, and various other arts
;
or it

is more properly tar, inspissated by boiling
it over a slow fire. See Pinus.

Pitch, mineral, has a strong resemblance
to common pitch. Colour black, dark-
brown, or reddish. Specific gravity from
1.45 to '2. Does not stain the fingers. On
a white iron it flames with a strong smell,
and leaves a quantity of grey ashes. See
Bitumen.
PJTCHSTONE. This stone, which.oc-

curs in different parts of Germany, France,
and other countries, has obtained its name
from some resemblance which it has been
supposed to have to pitch. It is most usually
in amorphous pieces of different sizes.

Its fracture is conchoidal and uneven, and
sometimes approaches the splintery. Ex-
ceedingly brittle ; it yields even to the nail

of the finger. Specific gravity 2.3 to 1.6.

Its colours are numerous
;

greyish black,

bluish grey, green, red, yellow of dillerent

shades. Sometimes, several of these colours
appear together in the same stone. A speci-

men of pitch.tone, analysed by Mr. Kla-
proth, contained

73.00

silica

14.50 alumina

1.00

lime

1.00

oxide of iron

0. 1 0 oxide of manganese
1.75 soda

8.50 water.

99-85

PITH, in vegetation, the soft spongy sub-
stance contained in the central parts of "plants

and trees,. See Plants, physiology of.
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PITTOSPORUM, in botany, a genus of

the monogynia order, in the pentandria class

of plants. The calyx is pentaphyllous, in-

ferior, and deciduous. The petals are five

in number; the style thread-shaped; the

capsule somewhat angular, trilocular, and

containing three or four angulated seeds,

-adhering to the capsule by means of a liquid

resin in the loculaments. Of this there are

three species, viz. 1. Tenuifolium. 2. Um-
bellatum. 3. Coriaceum. The first and
second are natives of the Cape of Good
Hope; the third grows in Madeira, and
flowers in May and June.

PITUITARY Gland. See Anatomy.
PLACENTA. See Anatomy and Mid-

wifery.
PLAGTANTHUS, a genus of the class

and order monadelphia dodecandria. The
calyx is five-cleft; petals five; berry.

There is one species, a native of New Zea-
land.

PLAGUE, Pestilence, or Pestilen-
tial fever. See Medicine.
Plague-water, one of the compound

waters of the shops, distilled from mint, rose-

mary, angelica-roots, &c.

PLAIN, in general, an appellation given

to whatever is smooth and even, or simple,

obvious, and easy to be understood; and,

consequently, stands opposed to rough, en-

riched, or laboured.

A plain figure, in geometry, is an uniform
surface ;

from every point of whose peri-

meter, right lines may be drawn to every
other point in the same.

A plain angle is one contained under the

two lines or surfaces, in contradistinction to

a solid angle. The doctrine of plain tri-

angles, as those included under three right

lines, is termed plain trigonometry. See
Trigonometry.

Plain chart. See Chart.
Pl^in sailing. See Navigation.
Plain scale. See Scale.

Plain table, in surveying, a very simple

instrument, whereby the draught of a field

is taken on the spot, without any future pro-

traction. It is generally of an oblong rect-

angular figure, and supported by a fulcrum,

so as to turn every way by means of a ball

and socket. It has a moveable frame which

serves to hold fast a clean paper; and the

sides of this frame, facing the paper, are di-

vided into equal parts every way. It has

also a box with a magnetical needle, and a

large index with two sights; and, lastly, on
the edge of the frame, are marked degrees

and minutes. See Surveying.
Plain number, is a number that may he

produced by the multiplication of two num-
bers into one another; thus 20 is a plain

number produced by the multiplication of

5 into 4.

Plain place, locus planus, or locus ad

planum, among the antient geometricians,

denoted a geometrical locus, when it was a

right line or a circle, in opposition to a solid

place, which was an ellipsis, parabola, or hy-

perbola. These the moderns distinguished

into loci ad rectum, and loci ad circuium.

Plain problem, in mathematics, is such

a problem as cannot be solved geometri-

cally, but by the intersection either of aright

line and a circle, or of the circumferences of

•two circles ;
as, given the greatest side, and i
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j

the sum of the other two sides of a right-

I
angle. 1 triangle, to find the triang’e, as also

to describe a trapezium that shall make a

given area of four given lines. Such pro-

blems can only have two solutions, in regard
a right line can only cut a circle, or one cir-

cle cut another, in "two points.

PLAISTER of Paris. See Sulfhat of
LIME.
PLAN, in general, denotes the represen-

tation of something drawn on a plane; such
are maps, charts, ichnpgraphies, & c. See
Map, Chart, &c.

1 he term plan, however, is particularly

used for a draught of a building, such as it

appears, or is intended to appear, on the

ground; shewing the extent, division, and
distribution of its area, or ground-plot, into

apartments, rooms, passages, &c. See Ar-
chitecture.
PLAN ARIA, a genus of vermes intestina

;

the generic character is, body gelatinous,

fiattish, with a double ventral pore, mouth
terminal; this genus contains many species,

and is divided into sections.

The section A is without eyes
;

planaria

gulo, body long, pellucid, and truncate be-

fore ; inhabits stagnant water, under duck-
weed

; body grey ; the margin all round is

tesseiate with very fine stria; : it swallows the

cyclidia which inhabit the same waters, and
after a time discharges them again. Planaria

operculata inhabits the sandy shores, and
among fuci in the bays of Norway; something
resembles a coffee berry ; and moves by
bending its margin, and by means of its mar-
ginal folds fixes itself to and ascends other

bodies. The section B, with a single eye :

G with two eyes; D with three eyes, and
E with four eyes.

PLANE. See Geometry.
Plane, in joinery, an edged tool, or in-

strument for paring and shaving of wood
smooth. It consists of a piece of wood, very
smooth at bottom, as a stock or shaft ; in the

middle of which is an aperture, through which
a steel-edge, or chisel, placed obliquely,

passes, which being very sharp, takes off the

inequalities of the wood it is slid along.

Planes have various names, according to their

various forms, sizes, and uses; as 1. The
fore-plane, which is a very long one, and is

usually that which is first used ; the edge of

its iron or chisel is not ground straight, but

rises with a convex arch in the middle ; its

use is to take off the greater irregularities

of the stuff, and to prepare it for the smooth-
ing-plane. 2. The smoothing-plane is short

and small, its chisel being finer ; its use is to

take off the greater irregularities left by the

fore-plane, and to prepare the wood for the

jointer. 3. The jointer is the longest of all

;

its edge is very fine, and does not stand out

above a hair’s breadth; it is chiefly used for

shooting the edge of a board perfectly straight,

for jointing tables, &c. 4. The strike-block,

which is like the jointer, but shorter; its use

is to shoot short joints. 5. The rabbit-plane,

which is used in cutting the .upper edge of

a board, straight or square, down into the

stuff, so that the edge ofanother cut after the

same manner, may join in with it, on the

square ;
it is also used in striking facias on

mouldings ; the iron or chisel of this plane

is as broad as its stock, that the angle may
cut straight, and it delivers its shavings at

the sides, and not at the top, like the others.

3 K

0. The plough, which is a narrow rabbit-

plane, with the addition of two staves, on
which are shoulders; its use is to plow a
narrow square groove on the edge of a board.
7. Moulding-planes, which are of various

kinds, accommodated to the various forms
and profiles of the moulding

; as the round-
plane, the hollow-plane, the ogee, the snipe’s

bill, &c. which are all of several sizes, from
halfan inch to an inch and a half.

PLANET. See Astronomy.
PLANETARIUM, an astronomical ma-

chine, made to represent the motions of the
plant ts, and their satellites, as they really are
in nature. We have in some degree ex-
plained the theory of the planetarium, under
the article. Orrery; we shall now describe
a perspective view of the machine itself, and
shew the nature and structure of the wheels
by which the motion of the whole is produ-
ced. See Plate Planetarium.

In the planetarium exh bited in the plate,

A represents the Sun, which is fixed firmly
to a wire a, and has no motion ; B is the
planet Mercury, revolving round the Sun;
1) is the planet Venus; E represents the
Earth, and e the Moon revolving round it

;

f is a segment of brass called the Earth’s
terminator, which shews that all the parts of
the Earth behind it are not illuminated byr

the Sun
; F is the planet Mars

;
G

, Jupiter and
his four satellites

;
H, Saturn, with his Ring

and seven satellites; Iv the Hcrschel, and
six satellites. L is a small winch, which
when turned gives motion to Mercury and
\ enus, and shews the Earth’s annual motion
round the Sun, its diurnal motion, and the
Moon’s motion round the Earth. I'he pro-
jection in the middle of the circular board
M, consists of the following parts : a steel

wire a, whose lower end is screwed to a
bridge under the board, and which carries

the Sun; over this is put a tube, on whose
lower end a worm-wheel, worked by a worm
on the arbor of the winch L above-mention
ed, is fixed; and to the upper end the frame-
of wheels N, with the Earth and Moon.
Over these is a conical tube, which has a
flaunch at its lower end, and is fastened to
the board M by three screws

; the arms car-
rying the planets Mars F, Jupiter G, Saturn.

H, and the Iierschel K, are fitted stiffly upon
this tube, so as not to turn unless they are
moved. These planets do not move by-

turning the winch, but are to be set by hand
;

as also their satellites. In the frame of
wheels N (figs. 1 and 2) g is the first wheel

;

which is fixed to the wire a (fig. 1), and is

without any motion : this works into another
wheel h of the same size, fixed to the spindle

i. The wheel h works another wheel k of
the same size, on whose spindle y (fig. 1) the;

Earth is fixed. Besides the wheel h, the

spindle i has three other wheels l m n, fixed

on it. The wheel l turns o, which works
a pinion beneath the wheel g, carrying the
planet Mercury B (fig. 1) : this pinion has a
hollow spindle, and goes over the wire cl

The wheel m on the spindle i works into p ;

which gives motion to the pinion g (whose
spindle goes over the spindle of ’the pinion

which carries Mercury), and has the planet

Venus (D fig. 1) fixed to it. The large wheel
n on the spindle i turns, by intermediate

wheels, the pinion S, whose arbor goes over
the spindle carrying the Earth; this has ati

arm for the Moon fixed to it. The wire t,

*
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to which the Moon is fixed, slides up and
down through a hole in the end of the arm

;

and the lower end of the wire rests on a cir-

cular ring v, whose plane is parallel to the

plane of the Moon’s orbit; so that as the

arm turns round, the wire is pushed up by
the inclination of the ring, and falls by its own
weight. Beneath this is a ring with divisions

on it, shewing the Moon’s age. When the

winch L is turned, it works the worm-wheel
beneath tire board M, and moves the frame

N (fig. 1) with the Earth round the Sun;
and as the wheel g is fixed, the wheel h is

turned by rolling round it
;
and as k (which

it works) is of tiie same size with the other

two, it turns the Earth so. that its axis always

points to the pole. The wheel l, by means
of the wheel o, turns the pinion which car-

ries Mercury B (tig. 1). The wheelm with the

wheel p turns g, and the planet Venus D (fig.

1) ;
and the wheel u turns the pinion s', and

the Moon as before described. The number
of teeth in the wheels and pinions respec-

tively, must be so proportioned, that each

planet may revolve in the same periods as

we have described under Astronomy.
PLANIMETRY, that part of geometry

which considers lines and plane figures, with-

out any regard to heights or depths. Plani-

metry is particularly restricted to the mensu-
ration of planes and other surfaces

; as con-

tradistinguished from stereometry, or the

mensuration of solids, or capacities of length,

breadth, and depth. Planimetry is formed
by means of the squares of long measures,

as square inches, square feet, square yards,

&c. that is, by squares whose side is au inch,

a foot, a yard, &c. So that the area or con-

tent of any surface is said to be found, when
it is known how many such square inches,

feet, yards, &c. it contains.

PLANISPHERE, signifies a projection

of the sphere, and its various circles on a

}

>lane ; in which sense maps, wherein are ex-

libited the meridians, and other circles of

the sphere, are planispheres. See Map,
Projection, &c.
Planisphere, is more particularly used

for an astronomical instrument used in ob-

serving the motions of the heavenly bodies.

It consists of a projection of the celestial

sphere upon a plane, representing the stars,

constellations, &c. in their proper , order;

some being projected on the meridian, and
others on the equator.

PLANTAGO, plantain; a genus of

the monogyuia order, in the tetrandria class

of plants. The calyx is four-cleft; corolla

four-cleft; border reflex
; stamina very long

;

capsules two-celled, cut transversely. There
are 38 species, of which the most noted are:

1. The common broad-leaved plantain, called

weybread ; 2,the great hoary plantain, or lamb’s

tongue; 3. the narrow-leaved plantain, or

ribwort; and the following varieties have
also been found in England, which are acci-

dental; the besom plantain and rose-plantain.

'Pile plantains grow naturally in pastures in

most parts of England, and are frequently

very troublesome weeds. The common
plantain and ribwort-plantain are both used
In medicine, and are so well known as to

need no description. They are said to be
slightly astringent ; and the green leaves are

commonly applied to fresh wounds by the

common people.

Of the coronopus,br buck’s-horn plantain,

there are two varieties growing in England,

viz. the common buck’s-horn, which grows

plentifully on heaths every where ;
and the

narrow-leaved Welsh sort, which is found

upon many of the Welsh mountains. The
first of these was formerly cultivated as a

salad herb in gardens, but has been long ba-

nished for its rank disagreeable flavour; it is

sometimes used in medicine.

PLANTING, in agriculture and garden-

ing. The first thing in planting is to prepare

the ground before the trees or plants are taken

out of the earth, that they may remain out

of the ground as short a time as possible,

and the next is to take up the trees or plants

in order to their being transplanted. In tak-

ing up the trees, carefully dig away the earth

round the roots, so as to come at their seve-

ral parts to cut them off ;
for if they are torn

out of the ground without care, the roots

will be broken and bruised to the great in-

jury of the trees. When you have taken

them up, the next thing is to prepare them

for planting by pruning the roots and heads.

And first, prune off all the bruised or broken

roots, all such as are irregular, and cross

each other, and all downright roots, especi-

ally in fruit-trees ; shorten the larger roots

in proportion to the age, the strength, and

nature of the tree : observing that the wal-

nut, mulberry, and some other tender-rooted

kinds, should not be pruned so close as the

more hardy sorts of fruit and forest-trees ; in

young fruit-trees, such as pears, apples,

plumbs, peaches, &c. that are one year old

from the time of their budding or grafting,

the roots may be left only about eight or

nine inches long ;
but in older trees they

must be left of a much greater length : but

this is only to be understood of the larger

roots
;

for the small ones must be chiefly cut

quite out, or pruned very short. The next

thing is the pruning of their heads, which

must be differently performed in different

trees; and the design of the trees must also

be considered : thus, if they are designed for

walls or espaliers, it is best to plant them with

the greatest part of their heads, which should

remain on till they begin to shoot in the

spring, when they must be cut down to five

or six eyes, at the same time taking care not

to disturb the roots. But if the trees are de-

signed for standards, you should prune off all

the small branches dose to the place where

they are produced, as also the irregular ones

which cross each other; and after having

displaced these branches, you should also cut

off all such parts of branches, as have by any

accident been broken or wounded ;
but by

no means cut off the main leading shoots

which are necessary to attract from the root,

and thus promote the growth of the tree.

Having thus prepared the trees for planting,

you must now proceed to place them in the

earth
;
but if the first trees have been long out

of the ground, so that the fibres of the roots are

dried, place them eight or ten hours in water

before they are planted, with their heads

erect, and the roots only immersed in it

;

which will swell the dried vessels of the roots,

and prepare them to imbibe nourishment

from the earth. In planting them, great

regard should be had to the nature of the

soil; for if that is cold and moist, the trees

should be planted very shallow ;
and if it is a

hard rock or gravel, it will be better to raise

a hill of earth where each tree is to be plant*

|

ed, than to dig into the rock or gravel, and
! fill it up with earth, as is too often practised,

;

by whic h means the trees are planted as in a
tub, and have but little room to extend their

roots. The next thing to be observed is,

to place the trees in the hole in such a man-
ner, that the roots may be about the same
depth in the ground, as before they were
taken up

;
then break the earth fine with a

spade, and scatter it into the hole, so that it

may fall in between every root, that there

may be no hollowness in the earth. Having
filled up the whole, gently tread down the

earth with your feet, but do not make it too

j

hard
; which is a great fault, especially if the

i ground is strong or wet. Having thus plant-

ed the trees, they should be fastened to stakes

driven into the ground, to prevent their being

displaced by the wind, and some mulch laid

about the surface of the ground about their

roots : as to such as are planted against walls,

their roots should be placed about a foot

from the wall, to which their heads should

be nailed to prevent their being blown up
1

by the wind. The seasons for planting are

various, according to the different sorts of
trees, or the soil in which they are planted ;

for the trees whose leaves fall off in winter,

the best time is the beginning of October,
provided the soil is dry ;

but if it is a very
wet soil, it is better to defer it till the latter

end of February, or the beginning of March
;

and for many kinds of evergreens, the begin-

ning of April is by far the best season ;

though they may be safely removed at Mid-
summer, provided they are not to be carried

very far; but you should always make choice

of a cloudy wet season.

PLANTS, physiology of. The constitu-

ent or, elementary principles of vegetables

in general, are hydrogen, oxygen, and char-

coal. These, as far as our observations have
hitherto extended, are common to all vege-

tables. There are some other substances,

such as lime, potass, iron, and azote, which
are occasionally found in vegetables

; but as

they are not common to all plants, they can-

not be considered as essential to the consti-

tution of vegetable matter.

The parts of vegetables which naturalists

are accustomed to consider as distinct in their

nature and functions, are six : the stem or
trunk, the root, the leaf, the flower, the fruit,

and the seed. In many vegetables the root

appears nearly similar, in all its constituent

parts and principles, to the stem or trunk,

and indeed the one seems a continuation of

the other
;
which must be our apology for

reversing in some degree the order of nature,

and treating first of that part
;
which, though

it seems to proceed or spring immediately

from the other, is yet the most perfect in its

'"organization, and is in general of the greatest

use and importance to man.

I. Tne stem or trunk, which includes also

the branches, we might say all the more solid

and substantial parts of a tree or plant, con-

sists of three parts, the bark, the wood, and
the pith.

1st. The bark is protected on the outside

by a cuticle, epidermis, or scarf-skin, which
consists sometimes of numerous layers, and
differs in thickness in different plants. This

skin or cuticle is an organized body, corti-

posed of very minute bladders, interspersed

with longitudinal fibres, as in the nettle,

thistle, and the generality of herbs. It con-
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tain? also longitudinal vessels, and is visibly

porous in some plants, and particularly the

cane.

2. On removing the cuticle, tire true bar.-:

appears, and may be considered as a conge*

ri.es of pulp or cellular substance, in which

are placed a number of vessels, as well as

longitudinal fibres. Tire vessels of the bark

are differently situated, and destined for

various uses, in different plants. In the bark

of the pine, for instance, the inmost are

lymph-ducts, exceedingly minute; those

nearest the surface are gum or resiniferous

vessels, for the secretion of the turpentine,

and these are so large as to be visible to the

naked eve.

3d. The wood lies between the bark and

the pith. Its substance is denser than that

of the bark, and its structure more difficult

to be understood. It is however generally

supposed to consist ot two substances, the

parenchymatous or cellular, and the ligneous.

The ligneous parts are no more than a con-

geries of old dried lymph-ducts. Between

the bark and the wood a new ring of these

ducts is formed every year, which gradually

loses its softness as the cold season ap-

proaches, and towards the middle of winter

is condensed into a solid ring of wood. These

annual rings, which are visible in most trees

when cut transversely, serve as marks to de-

termine their age. They seem to decrease

in breadth, as the tree advances in age ; and

as they are found to be very unequal in size

throughout, their breadth probably varies

according as the season is favourable or other-

wise.

Dr. Darwin distinguishes the wood into

two parts, the sap-wood or alburnum, and

the heart. The former is much less durable,

and is most abundant in thriving trees. In an

oak-tree the division between these parts is

very distinguishable. The alburnum is gra-

dually converted into heart; but we do not

recollect to have met with any observations

which determine the number ol years in

which this conversion takes place.

Dr. Darwin attributes to the sap-wood the

office of nourishing the embryon buds.
“ We may conclude,” says this author,

“ that the umbilical vessels of the new bud

are formed along with a reservoir of nutri-

tious aliment about midsummer in the bark,

which constitutes the long caudex of the

parent bud, in the same manner as a reservoir

of nutritious matter is formed in the root or

broad caudex of the turnip or onion, for the

, nourishment of the rising stem ; and that

these umbilical vessels of the embryon bud,

and the reservoir of nutriment laid up for it,

which is secreted by the glands of the pa-

rent bud, and now intermixed with the pre-

sent bark of the tree, become gradually

changed into alburnum, or sap-wood, as the

season advances, in part even before ,the end

of the summer, and entirely during the win-

ter months.
“ That the alburnum of trees, which exists

beneath the bark both of the trunk and roots

of them, contains the nutritious matter de-

posited by the mature leaves, or parent buds,

for the use of the embryon buds, appears not

only from the saccharine liquor which oozes

from the wounds made in the vernal months

through the bark into the alburnum of 'the

birch and maple, betula et acer; but also

from the following experiment, which was

conducted in the winter, before the vernal

sap-1 nice rises.

“ Fart of a branch of an oak tree in Ja-

nuary was cut off, and divided carefully into

three parts; the bark, the alburnum, and the

heart. These were shaved or rasped, and

separately boiled for a time in water, and

then .set in a warm room to ferment; and it

was seen that the decoction of the alburnum

or sap-wood passed into rapid fermentation,

and became at length acetous, but not either

of the other, which evinces the existence

both of sugar and mucilage in the alburnum

during the winter months; since a modern

French chemist has shewn by experiments,

that sugar alone will not pass into the vinous

fermentation, but that a mixture of mucilage

is also required ; and from this experiment

it may be concluded, that in years ot scarcity

the sap-wood of those trees which are not

acrid to the taste, might afford nutriment by

the preparation of being rasped to powder,

and made into bread by a mixture ot flour,

or by extracting their sugar and mucilage

by boiling water. These observations have

been since confirmed by the very accurate

experiments of Mr. Knight, who has shewn

that all the saccharine matter of fruit trees is

elaborated in the leaves of the preceding

year, and deposited in the alburnum, whence

it is drawn in the following spring for the

perfecting of the flower and the fruit. An
essential caution (by the way) to unskilful

pruners (such as the bulk ot common gar-

deners are), who in cutting oil the new wood,

or alburnum, in the spring, just cut oft so

much of the fruit (see Pruning); and when
gardeners (falsely so called) pull off the

leaves of vines, and other fruit-trees, they

destroy the crop of the. succeeding year.

One striking difference between the wood
aud the bark is,- that the former is possessed

of spiral vessels which run from one end of

the tree to the other. From the great re-

semblance of these vessels to the air-vessels

of insects, they are supposed to be subservi-

ent to the same function. The stem ot some

plants is entirely hollow
;
partly, it is suppos-

ed, from these plants, which are generally

of a quick growth, requiring a more than oi-

dinary supply of air.

Dr. Darwin considers the spiral vessels

above alluded to as lymphatics. lie admits

that air is observed to issue both from green

and dry wood cut transversely, which is dis-

tinctly seen by plunging the wood in water,

and removing the pressure ot the atmosphere

by the air-ppmp. This circumstance, how-

ever, he attributes to the rigidity of the fibres

of wood, which, when divided, sutler the sap

to escape, when, as the vessels cannot col-

lapse, the air consequently enters in its place,

lie illustrates and confirms his opinion with

his accustomed ingenuity, and among other

observations relates the following experi-

ment; “I placed, in the summer of 1731,

some twigs of a fig-tree with leaves on them,

about an inch deep in a decoction of madder,

and others in a decoction of log-wood, along

with some sprigs cut off from a plant ot picris.

"These plants were chosen because their

blood is white. After some hours, on the

next day, on taking out either of these, and

cutting off from its bottom about an eighth

of an inch ot the stalk, an internal circle ot

red points appeared, which 1 believed to be

the ends of absorbent vessels coloured red
1

3 K 2

44S

with the decoction, and which probably exist-

ed in the newly-formed alburnum, or sap-

wood ; while an external ring of arteries was

seen to bleed out hastily a milky juice, and at

once evinced both the absorbent and arterial

system. •
.

" Dr. Darwin admits the existence of air-

vessels which pass through the bark to the

sap-wood; but these run transversely, and

not in the direction of the trunk or arms,

j

Du Hamel likewise observed large vessels,

I some round and some oval, which in the

birch-tree stand prominent, and pierce the

outer bark.

4th. The pith is situated in the centre ot

the stem, and in young plants it is very abun-

dant. It is said by some authors to consist

of exactly the same substance as the paren-

chyma or cellular substance of the bark ; and

to be composed of small cells or bladders,

generally of a circular figure, though in some

plants, as the borage and thistle, they are

angular. In most plants the pith gradually

dies away as they approach to maturity ; and

in old trees it is almost entirely obliterated.

The pith appears to be essential to the lile

of the other parts in young shoots. In those

plants which have hollow stems, this central

cavity, though not filled with the pith or

medulla, appears to be lined with it.

!
Such are the solid parts of plants ; but to

|

render their organization more clearly under-

j

stood, in Plate Miscel. fig. 186, is the section

ofa branch of ash cut transversely, asit appears

to the eye. Fig.' 187, is the same section mag-

nified : AA the bark ;
BB an arched ring of

'

sap-vessels next the cuticle; CCM the cel-

lular substance of the bark, with another

arched row of sap-vessels ; DD a circular

line of lymph-ducts next the wood
^
EE the

wood ;
F the first year’s growth ;

G the se-

cond ;
FI the third; III the true wood ; KK

the great air-vessels ;
LL the lesser air-ves-

sels ; N the pith.

There is reason to believe that the proper

entrance of the air to plants, is through the

cuticle; which is proved to be a vascular

’substance, since, when under an exhausted

receiver, it issues directly through the cuticle.

That the air is necessary to the sustenance

of plants, appears from the experiments of

Dr. Bell. In the winter season he covered

several young trees with varnish, leaving the

tops of the branches only exposed to the air.

They remained in this situation during the

following summer, when some of them lived,

though in a languid state; but those from

which the air had been more accurately ex-

cluded, died without a single exception. To
this proof the same author adds, that trees

overgrown with moss have few leaves, weak

shoots, and scarcely any fruit; and that it

is the common practice of ail judicious gar-

deners to strip the moss from the bark of

aged trees, which by admitting the air gene-

rally restores them to vigour and f: uitfulness.

II. The root, which fixes the plant to the

earth, and is the chief source of its nourish-

ment, differs much in different spec es of

vegetables. All roots agree in being fibrous

at their extremities, and it is by their fibres

chiefly that they are iitted to draw nourish-

ment from the earth. The internal struc-

ture of the root, or rather of its fibres, differs

not very materially in general from that of

the stem. It consists of a cuticle, bark,

wood, and commonly ol a small portion of
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pith
; though there are some roots which have

no pith at all
; while there are others which

have little or none at the extremities, but a
considerable quantity near the trunk. The
cuticle, in all roots, at a certain age, is dou-
ble; the cortical substance, or bark, differs
greatly in its quantity and disposition in dif-
ferent plants. 4 he roots, as wT

ell as the
trunk of plants, are furnished with a variety
of vessels for the purpose of conveying and
circulating air and the juices necessary to
their nourishment.

In hg. 188. is a section of the root of worm-
wood, as it appear? to the eye; and fig.

189. is the same magnified. AA, the skin
with its vessels; BB, the bark; CCC, the
lymph-ducts of the bark; the other holes
are small cells or sap-vessels. DDD, pa-
renchymatous insertions from the bark

;

EEE, the rays of the wood, with the* air-
vessels. This root has no pith.

III. The leaves are organs essential to the
existence of plants. Trees perish when to-
tally divested of them ; and in general, when
stript of any considerable proportion of their
leaves, they do not shoot vigorously. The
leaves exhibit a beautiful appearance when
the intermediate parenchymatous matter is

consumed by putrefaction. Both surfaces
ot the leaf are covered with a membrane,
which is a thin bark, continued from the
scarf-skin of the stalk.

IV. The flower consists of four parts, the
calyx, the corolla, the stamina, and the pis-
tillum. I he calyx or flower-cup is almost
always of a green colour, and is that which
surrounds and supports all the other parts
of the flower. The corolla is of various co-
lours, is variously shaped in different vege-
tables, and is that which constitutes the most
conspicuous part of the flower. It sometimes
consists of one continued substance, but more
frequently of several portions, which are
called petals. The stamina are supposed to
be the male part of the flower. Tin useus
defines them to be an entrail of the plant,
designed for the preparation of the pollen.
Each stamen consists of two parts; the fial-

mentum or fine thread which supports the
anthera, and the anthera itself, which con-
tains within it the pollen, and when come to
maturity bursts and discharges it for the im-
pregnation of the germen. From the sup-
posed function of the stamina, they afford
the chief foundation of the distribution of the
vegetable system into classes. Such flowers
as want this part are called female

; such as
have it, but want the pistilluin, are male;
such as have them both, hermaphrodite

; and
such as have neither, neuter. '

The pistil!um or pointal is supposed to be
the female pa. t of the flower; it is defined
by Linnaeus to be an entrail of the plant,
designed (or the reception of the pollen. It

consists of three parts,- the germen, the style,
and the stigma. The germen is the rudi-
ment of the fruit accompanying the flower,
but not yet arrived at maturity. T he style
is the part which serves to elevate the stigma
from the germen. The stigma is the sum-
mit of the pistilluin, and is covered with a
moisture for the breaking of the pollen. See
Botany.
The pericarpium or seed-vessel is the ger-

men grown ^maturity. Such are the con-
stituent parts of the flower; they are how-
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ever infinitely varied, and serve both to di-

versify" the face of nature, and to interest and
delight the curiosity of man. One curious
tact it is necessary to notice, before we dis-

miss tins' branch of the subject, and that is,

that in the perennial plants especially, every
flower is perfectly formed many months be-
fore it makes its appearance. Thus the flow-
ers which appear in this year are not properly
the productions of this year

; the mezereon
flowers in January, but the flowers are com-
pletely formed in the bud in the preceding
autumn: the same is obvious in the kalmir
and rhododendron. If the coats of the tulip-

root also are carefully separated about the
beginning of September, the nascent flower,
which is to appear in the following spring,
will be found in a small cell, formed by the
innermost coats, as represented in plate fig.

190, where the young flower A appears to-
wards the bottom of the root.

V. 'I he fruit consists of nearly7 the same
parts as are found in the stem

;
of a skin or

cuticle, which is a production or continuation
of the skin of the bark

; and of an outer paren-
chyma, which is the same substance conti-
nued trom the bark, only that its vesicles are
larger and more succulent or juicy. Next
the core there :s commonly an inner pulp or
parenchyma; and the core is no more than
a hard woody membrane, which incloses the
seed. It is to be observed, however, that
the organization of fruit is very various; in

some the seeds are dispersed through the
parenchymatous or pulpy substance; in
some, instead of a core, we find a strong
woody substance, inclosing the seed or ker-
nel, which from its great hardness is termed
the stone; in some, there are a number of
seeds

; and in others, only a single seed, in-
closed in a large mass of parenchymatous
matter.

VI. The seed is a deciduous part of a ve-
getable, containing the rudiment of a new
one. The essence of the seed consists in the
corculum or little heart, which is fastened to
the cotvledones or lobes, and involved in
them, and closely covered by its proper
tunic. The corculum consists in the plu-
mular, which is the vital speck of the future
plant, extremely small in its dimensions, but
increasing like a bud to infinity. The ros-
telluin, however, must be included, which is

the base of the plumula; it descends and
strikes root, and is the part of the seed ori-
ginally contiguous to the mother-plant. It

is commonly supposed, and with some reason,
that the perfect plant, or at least all the or-
ganization which is requisite to a perfect plant,
exists in the seed surrounded by a quantity
of farinaceous matter, which serves to ab-
sorb moisture, and to furnish nourishment to
the corculum till its parts are sufficiently un-
folded to draw support from the soil. A kid-
ney-bean, or lupin, when it has been soaked
for some time in water, and begun to swell,
is easily se >a rated into its two lobes; and
between these is displayed the nascent plant.

I he naked eye can easily discern the stem,
and its connection with the lobes. Through
the lobes are diffused innumerable vessels,

which immediately co mmunicate with the
embryo plant. On the external surface of
the seed are absorbent vessels, which attract
the moisture; by this moisture a degree of
fermentation is produced; and thus a juice
is prepared by a natural process, in every

respect proper for the nourishment of the
plant in its first efforts to extend its tender
frame. The plant in its infancy is almost a
gelatinous substance, and increases and indu-
rates by degrees : and in general the hardness
oi wood bears a pretty exact proportion to
the slowness with which a plant increases.
1 hat part of the stem which is next the root
is the first which assumes the woody texture.
M. Bonnet, in order to ascertain how far

the lobes of the seed were necessary to the
growth and health of the corculum, detached
them with great dexterity without a vital
injury to the infant plant. Some French
beans treated in this manner, and sowed in
a light soil, grew

; but the consequence was,
that not only the first leaves were much
smaller, but the plants were uniformly weaker
in every part of their growth than others,
which tor the sake of comparison were sown
at the same time without being mutilated.
'Fhe plants from the seeds which were de-
pi i\ ed oi the lobes put forth tewer blossoms,
and produced less seed. The seeds of
mosses are naturally devoid of lobes. The
first leaves which make their apppearance,
and which are called seminal, appear not
less necessary to the perfection of the plant
than the farinaceous lobes. If they happen
to be broken off, the plant experiences a
proportional loss of vigour.

It is matter of curious observation, that
seed, thrown into the ground at random,
should always come up in the proper direc-
tion. M. Dodart has offered an ingenious
explanation of this fact, which consists in
supposing that the rostellum contracts- by
humidity, and that the plumula on the con-
trary contracts by dryness. According to
this idea, when a seed 'is put into the ground
the wrong way, the rostellum, which then
points upwards, contracts itself towards t he
part where there is most humidity, and there-
fore turns downwards. The plumula on the
contrary pointing downwards, turns itself to-
wards the part of the soil which is driest, and
therefore rises towards the surface. Yhis
explanation, however, evidently rests on no
better basis than conjecture; the experiments
in which the truly philosophical Mr. Knight
is now engaged, will probably decide the
question.

Independant of the seed, there are two
other methods by which plants are propa-
gated, by slips and suckers; and many plants
naturally make an effort to propagate them-
selves in this manner. The bulbous-rooted
plants in general increase by offsets. When
a tulip is first planted in the spring, the stem
issues from the inner part of the bulbous
root; but when the tulip is taken up in the
autumn, the stem no longer pioceeds from
that part of the root, but seems attached to
one side. The fact is, that the root which is
taken up is only a part of that which was
planted. .Some of thp outer layers of the
original root have decayed, by having the sub-
stance absorbed for the nourishment of the
blossom, and from the remainder what may
be termed a new root has been provided for
the future year.

Besides the parts above-mentioned, some
writers have treated of the nerves and muscles
of vegetables. These, it is confessed, have
never been demonstrated, but their existence
has been inferred from the motions of peculiar
parts of vegetables, and more particularly
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those of the flower. The greater number of

plants close, either partly or entirely, their

petals towards night, or on the approach of

cold or wet weather. The hedysarum gy-

rans whirls its leaves in various directions,

when the air is still, by an apparently volun-

tary effort. The dionasa muscipuia, Venus’s

fly-trap, closes its leaves from the stimulus

of insects which crawl upon them, and

pierces them with its prickles. The phe-

nomena of the common sensitive plant, the

most distant branches of which close their

leaves on any violence being offered to any
part of it, are commonly known and ad-

mired. Whether these appearances are the

consequences of sensation in the vegetable,

it is impossible to determine ; but they are

so simkar to what we observe in animated

beings, that the term sensitive plant is very

appropriate. If the distant parts of the plant

are aiiected through the medium of nerves,

their action seems to be much less quick than

those of animals, as the half or the whole of

a minute generally elapses in this, climate

before the whole of the plant droops, but

it is said to be otherwise in their native cli-

mate.

Fluids of plants. As the true coarse of

the fluids in animals, and the power by
which the circulation is performed, are mo-
dern discoveries, so we have still to learn a

satisfactory explanation of the corresponding

circumstances in vegetable life, 1 hat the

juices of plants pass from one part to another,

admits of no doubt
;
but the observations of

naturalists have been so various and incon-

sistent, that no theory can be framed suffi-

ciently comprehensive to embrace their se-

veral conclusions. It may indeed be con-

cluded, that as the life of a vegetable is more
obscure, so we cannot expect the same en-

ergy of action which is manifested in the cir-

culating organs of animals.

It is manifest tto common observation, that

there does not e?xist the same intimate union

between tie different parts ol a Vegetable as

we find be ween those of animals: different

parts of th» same plant will put forth leaves

and ripen fruit at very different seasons of

the year, according to the particular tempe-
rature in which each branch is placed. A
branch of a vine introduced into a hot-house

will vegetate in the midst of winter; while

the rest ol the plant, which remains exposed
to the vicissitudes of the climate, will evince

little or no sympathy. We know of nothing

like this in the animal kingdom, and there-

fore it seems reasonable to conclude that

there is not in a vegetable any thing analo-

gous to a heart, from and to which, as a com-
mon centre, its fluids are directed.

It has been assumed by many botanists,

that there is a succus communis, or universal

sap, differing little from water, and the same
in all plants. It seems more consonant, how-
ever, to observation, to conclude that the

fluids differ in different genera of vegetables.

There is an infinite variety in the obvious

properties of the juices of plants, some of

which, in lead of resembling water, are more
of the consistency of milk. Grafts only grow
on kindred stocks, which may reasonably be
attributed to an unfitness of the juices of other

genera of plants.

With respect to what has been called the

succus proprius of plants, which alone has

been said to differ in different plants, it seems
to be nothing more than the product of a pro-

cess analogous to that of secretion in animals

;

thus a plant of mint nourished by water alone,
will still elaborate,, by its vegetative power,
an essential oil peculiar in odour to its own
species.

The juices of many plants abound so much
in a mucilaginous and saccharine principle as

to be fermentable. The sap of the birch-tree

drawn in spring by tapping has been long

employed to make wine. A species of the

maple affords sugar; but no plant abounds
so much in this vegetable product as the

sugar-cane. The mucilaginous or gummy
principle prevails more particularly in the dif-

ferent sorts of plum. By the experiment- on
the sap-wood of the oak, related above, it ap-

pears that there are both sugar and mucilage
in the juices of a tree remarkable for its bit-

terness.

Mucilage and sugar seem to exist diffused

in the general mass of fluids in vegetables

;

on the other hand, turpentine, resin, express-

ed and essential oil, and what is called the ex-
tractive principle, seem to be the product of

secretion
;

but the fluids deposited in cists

are so often necessarily mixed with the other
juices, by the processes of extraction, that

there must remain considerable doubt as to

the accuracy of this particular distribution.

It may generally be remarked, that the pro-

ducts of secretion in plants are of an inflam-

mable nature. The seeds of plants generally

abound in a heavy oil which may be obtained
by pressure, such as oil of almonds, linseed,

and palma christi or castor oil. The essen-

tial oils, or those obtained by distillation,

are in general extremely acrid; so much so,

that they produce a wound when inadvert-

ently applied to the tongue in an undiluted

state. Oil of cloves is employed to destroy

the exposed nerve in decaying teeth, in order
to cure the tooth-ache; but its use requires

considerable caution, as it is liable to injure

the teeth adjoining to that which is diseased.

The bitter, narcotic, and acid principles, are

also to be considered as the products of se-

cretion.

Few questions have excited greater atten-

tion than those respecting the course of the

fluids in vegetables. When wounds have
been made in trees, it is found that the sap

flows more copiously from the upper side, or

that part of the wound which is nearest the

branches. From whatever cause this may
proceed, it seems to be intimately united

with another fact. If a wound is made
through the bark of a growing tree, the effort

which takes place to heal the wound is fnade

from above. The lower lip of the wound
remains shrivelled and inactive; and if the

wound has been extensive, seems from year

to year rather to suffer decay ; the upper lip,

on the contrary, becomes turgid, and extends

itself downwards to repair the breach. This
effort is particularly remarkable in wood
wliichhas suffered compression from the em-
braces of the honeysuckle. Dr. Darwin, in

his Phytologia, attempts to explain this and
many other phenomena by the ingenious

idea, tlrnt a tree is a complex being com-
posed of many individuals; for he considers

every bud of a tree as having an independant

vegetative power/ The effort above-men-
tioned he considers as caused by the buds of

the tree sending down their vessels, and pro-

pelling their fluids towards the root, h et it

seems generally to have been concluded, that

the sap rises upwards in the spring from the

root towards the branches. Early in the sea-

son Dr. Hope made incisions of different al-

titudes into the root and stem of a birch. As

tiie sap rose, it first flowed from the superior

margin of the lowest incision, and then in •re-

gular succession, from the upper margins of

the other incisions, till at last it reached the

highest. It does not appear’, however, to be-

satisfactorily ascertained whether the sap in

this experiment proceeded from the root, or

whether it was successively put in motion

higher and higher as the process ot vegeta-

tion took place; lor the upper parts of a tree

are more exposed to cold, and vegetation

may on that account be retarded. Dr. ilales

cut off the stems of vines in the spring, and

then by fixing tubes on the stumps, was able-

to ascertain with what force the sap was pro-

pelled. In some trials the sap rose to the

height of 35 feet. Tubes have been fixed to

the large arteries of animals, as near as pos-

sible to the heart, in which the blood did not

rise higher than nine feet.

Such being the force with which the juices

of vegetables are propelled, it can scarcely

be doubted that their sap is contained in ves-

sels. Yet differences of opinion have arisen

even as to this particular; and as the vessels

of vegetables have not been satisfactorily

traced, it has been advanced that there exists

no other circulation than a transmission of

fluids through cellular substance. A circula-

tion, however, so vigorous as that of a thriv-

ing vegetable, cannot be conceived to be con-

ducted, except through a limited and well de-

fined channel. It must be confessed, that

considerable difficulties attend this inquiry

;

but the existence of vessels, at least in the

leaves of plants, is proved by the following

simple experiment, which may be satisfacto-

rily tried on plants having coloured sap

Tear asunder a fig-leaf, for instance, and the

white fluid will be observed to flow from cer-

tain points which are doubtless the extremi-

ties of broken vessels.

From the experiments of Dr. Hales above-

mentioned it appears, that the sap of the vine

rose in a tube to 35 feet, or about the same
Height as a column of water equal in weight

to the atmosphere. The pressure of the at-

mosphere is known to assist animals in suck-

ling
;
and whether some modification of the-

same power may not assist vegetable absorp-

tion, may be the subject of future inquiry.

Dr. Hales, in his statical experiments,
.

mentions several, in which he tried to change

the natural flavour of fruits, and to commu-
nicate those of several spirituous liquors, and
of different odoriferous infusions. With this

intention he plunged in different liquors

branches loaded with fruit, and left them
there for some time, without being able to

perceive that the taste of the fruits was in the

least altered, whether the experiment was
made upon them ripe or unripe. But he
almost always perceived the smelt of the'li-

quors or infusions in the stalks ot the leaves,

.

and in the wood. Fie conjectures, with much

;

probability, that the vessels near the fruit

become so fine as not to admit the odoriferous

particles.

M. Ronnet made experiments on flowers
,

similar to those which -Dr. Mates made on
fruits. He chose such' flowers as have nat«-
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rally little perfume, as the different species of

French beans. Stems with these flowers were
immersed in tubes, some of which were filled

with spirit of wine, others with Hungary
water, &c. In about 24 hours the flowers

were laded, and they had already acquired

in a very sensible degree the odours of the

liquors which they had imbibed. The odour
became much more remarkable a few days

afterwards. M. Bonnet also found that the

leaves of the apricot-tree acquired a sen ible

odour from the liquors into which branches

of that tree were plunged.

Functions ofplants. The leaves of plants

have been not improperly compared with

the lungs of animals. “ Plants, as well as

animals,” says an author whom we have al rea -

dy quoted with approbation, “ perspire, and
in both cases this function is essential to

health. By the experiments of Dr. Hales

and M. Guettard, it appears that the perspi-

rable matter of vegetables differs in no re-

spect from pure water, excepting that it be-

comes rather sooner putrid. The quantity

perspired varies, according to the extent of

the surface from which it is emitted, the tem-

perature of the air, the time of the day, and
the humidity of the atmosphere. As the

leaves form the greatest part of the surface, it

is natural to suppose, that the quantity of

these will very materially affect the quantity

of the perspiration. Accordingly, the expe-

riments of Dr. Hales have ascertained, that

the perspiration of vegetables is increased or

diminished, chiefly in proportion to the in-

crease or diminution of their foliage. The
degree of heat in which the plant was kept,

according to t he same author, varied the

quantity of matter perspired; this being

greater, in proportion to the greater heat of

the surrounding atmosphere. The degree of

light has likewise considerable influence in

this respect; for Mr. Philip Miller’s experi-

ments prove, that plants uniformly perspire

most in the forenoon, though the temperature

of the air in which they are placed should

be unvaried. M. Guettard likewise informs

us, that a plant exposed to the rays of the sun

has its perspiration increased to a much
greater degree, than if it had been exposed to

the same heat under the shade. Finally, the

perspiration of vegetables is increased in pro-

portion as the atmosphere is dry, or in other

words, diminished in proportion as the atmo-

sphere is humid.”

Dr. Hales found that a sun-flower, weigh-

ing three pounds, perspired 22 ounce's during

24 hours. Dr. Keil perspired 31 ounces in

24 hours. The quantity therefore perspired

by the sun-flower was muen greater, in pro-

portion to its weight, than that perspired

front the human body. Dr. Keil ate and

drank tour pounds ten ounces in 24 hours.

Seventeen times more nourishment was taken

in bv the root of the sun-flower, than was

taken in by the man. If the perspiration of

vegetables is checked, they speedily fade. It

is checked from glutinous substances adher-

ing to their surface : hence the advantage of

washing them. The more healthy and vigo-

rous the plant, the more copious the perspira-

tion ; though an excess, us well as a defect of

it, seems prejudicial and even destructive to

vegetables. It bears also a proportion to the

quantity of leaves, these being the principal

ergans of perspiration.

The odoriferous exhalation of leaves and

PLANTS.

flowers forms an atmosphere round vege- i

tables, which strikes our senses, and 'which
the contact of a body on lire is sometimes

capable of inflaming, as has been observed

with regard to the tiaxineila.

The experiments of Dr. Priestley have

sufficiently shewn that vegetables have the

power of correcting bad air ; and Dr. Ing'en-

liouz has proved that they have the faculty

of producing oxygen gas, only when acted on

by the rays of light. If a vegetable is im-

mersed in water, and the rays of the sun di-

rected on it, air-bubbles will be observed to

collect on the leaves, and at length rise to

t he surface of the water. This appearance

is most remarkable in the morning, as the

leaves have not then been previously ex-

hausted by the action of light. Oxygen air

of a great degree of purity may be obtained

in the summer time, by inverting a jar tilled

with water in such a manner as to receive

the air-bubbles as they arise. All plants,

however, do not emit this air with the same
facility

;
there are some which emit it the

moment- the rays of the sun act upon them,

and this is the case with lavender. Some
aquatic plants afford oxygen air with great

facility, some more slowly, hut none later

than eight or ten minutes, provided the sun’s

light is strong. The air is almost entirely

furnished bv the inferior surface of the leaves

of trees ; herbaceous plants afford it from

almost the whole of their surface. The
leaves afford more air when attached to the

plant, than when gathered ;
and the quantity

is greater, the fresher and sounder they are.

Young leaves afford but a small quantity of

oxygen air; those which are full grown af-

ford more, and the more the greener they

are. The epidermis, the bark, and petals,

do not afford it, and in general oxygen pro-

ceeds only from those parts of plants which

are of a green colour. Thus green corn and

green fruits afford this air, but it is not pro-

duced by those which are ripe ;
and flowers

in general render the air noxious. These
facts may serve to explain the manner in

which the light of the sun operates in ma-
turing fruits, viz. by expelling the super-

fluous oxygen, .and thus changing them from

a harsh and sour, into a mild and sweet sub-

stance. Aquatic plants, and such as grow

in moist places, are remarkable not only for

affording a large quantity of oxygen gas, but

also for absorbing hydrogen gas, and are

therefore in all respects calculated for puri-

fying the air of marshy situations. A very

extraordinary pow'er of absorbing hydrogen

air was observed in the willow by Dr. Priest-

ley; and this fact seems connected with the

rapid growth of that plant in marshy situa-

tions, where much of this air is produced.

M. Sennabier found that plants yield much
more oxygen air in distilled water impreg-

nated with carbonic acid gas, than in simple

distilled water.

It appears further, from the experiments

of Dr. Priestley, that plants will bear a greater

proportion of hydrogen than of carbonic acid

air, and that oxygen gas appeared generally

injurious to plants. A sprig of mint growing

in water, placed over a fermenting liquor, and

of course exposed to carbonic acid air, be-

came quite dead in one day ; a red rose be-

came of a purple colour in-24 ho rs. Plants

die very soon both in nitrous air, and in com-

mon air when saturated with it. Air appears

j
uniformly to have been purified by healthy

plants vegetating in it; but these experi-

ments require great nicety, a- the least de-

gree of putrefaction will injure the air. The
air contained in the bladders of marine plants

was found considerably purer than common
air.

Atmospheric air is restored, after being

injured by respiration or combustion, by a

plant Vegetating in it. This restoration of

air depends upon the vegetating state of the

plant; for a number oi mint-leaves fresh-ga-

thered being kept in air in which candles had

burnt out, did not restore the air. Any plant

will effect this purpose, but those ot the

quickest growth in the most expeditious man-
ner.

That plants have a property of producing

pure air from water, is evident from an ex-

periment of Dr. IViestley’s. The green

matter which is to be observed in water is

doubtless a vegetable production. Water
containing this green matter always afforded

oxygen 'air in a large quantity; but water

which had it not afforded none. It has been
frequently observed that vegetables do not

thrive in the dark. A receiver was therefore

tilled with water, and kept till it was in a

state of giving air copiously; after this it

was removed into a dark room, and from that

time the production of air entirely ceased.

When placed again in the sun, it afforded

no air till about ten days after, when it had
more green matter ;

the former plants being

probably all dead, and no air could be pro-

duced till new ones were formed.

From various experiments it appeared that

different animal and vegetable putrescent

substances afforded a very copious pabulum
for this green vegetable matter, which pro-

duced so freely the oxygen air; whence the

philosophic author of this discovery is led to

the following conclusions : “ It is impossible,’'

says he, “ not to observe from these experi-

ments the admirable provision in nature, to

prevent or lessen the fatal effects of putre-

faction ; especially in hot countries, where the

rays of the sun are most direct, and the heat

most intense. Animal and vegetable sub-

stances, by simply putrefying, would neces-

sarily taint great masses of air, and render

it unfit for respiration, did not the same sub-

stances, putrefying in water, supply a most
abundant pabulum for this wonderful vege-

table substance, the seeds of which seem to

exist throughout the atmosphere. By these

means, instead of the -atmosphere being cor-

rupted, a large quantity of the purest air is

continually thrown into it. By the same
means also, stagnant waters are rendered

much less offensive and unwholesome than

they would otherwise be. That froth which

we observe on the surface of such waters,

and which is apt to excite disgust, generally

consists of the purest air, supplied by aquatic

plants. When the sun shines, this air may-

be observed to issue from them. Even when
animal and vegetable substances putrefy in

air, as they have generally some moisture in

them, various other vegetable productions,

in the form of mold, &c. find a propel nutri-

ment in them, and by converting a consi-

derable part of the noxious effluvia into their

own substance, arrest it in its progress to cor-

rupt the atmosphere,”

The same vegetables which afford oxygen
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air very plentifully in the light of the sun,

atibrd in the shade air less pure than that of the

atmosphere. This striking effect of light on

vegetables is a strong argument in favour ot

the opinion, that the motion of the juices of

vegetables is performed by vessels, which,

like those of animals, possess irritability, and

are excited to action by stimulating sub-

stances.

The effect of vegetation in producing the

oxygen air which was afforded in the pre-

ceding experiments, seemed in some mea-

sure dubious to count Rumford, who extract-

ed vital air bv immersing in water a variety

of substances,' as raw silk, cotton, wool, eider-

down, hare’s fur, sheep’s wool, ra.vellings of

linen, and human hair. He was led, from the

result of these trials, to suspect that the pure

air was merely separated from the water ; and

that any substance which would act by a ca-

pillary attraction, so as to separate the com-

ponent parts of the water, would effect the

production of pure air. He therefore pro-

cured a quantity of spun glass, which con-

sists of minute tubes, and immersed it in wa-

ter, but the quantity of pure air produced

was very trifling. Hence he concludes, that

there is something in those substances which

operates in producing pure air, and that it is

not merely a mechanical separation of the

component parts of water.

The light of lamps produced the same ef-

fect as the sun’s light ;
air in great quantities

was produced, and perfectly pure. Vege-

tables will also, with any strong light, pro-

duce oxygen air as well as with the light of

the sun.' The air from silk was much supe-

rior to that from vegetables.

Plants have a remarkable sensibility to

lhht; they unfold their flowers to the sun,

they follow his course by turning on their

stems, and are closed as soon as he disap-

pears. Vegetables placed in rooms where

they receive light only in one direction, al-

ways extend themselves that way. If they

receive lie-lit in two directions, they direct

their course towards the strongest. Trees

growing in thick forests, where they only re-

ceive light from above, direct their shoots

almost invariably upwards, and therefore be-

come much taller and less spreading than

such as stand single. This affection for light

seems to explain the upright growth of vege-

tables, a curious phenomenon, too common
to be much attended to. It has been ascer-

tained by repeated experiments, that the

green colour of plants is entirely owing to

light; for plants feared in the dark are well

known to be perfectly white.

If we take a succulent plant, and express

its juice, the liquor appears at iitst uniformly

green; but allow it to stand, and the greeji

colour separates from the watery lluid, and

falls to the bottom in a sediment. If we col-

lect this sediment it will be found to be of an

oily nature, for it does not dissolve in water

;

but it will in spirit of wine, or oil, to which it

imparts a green colour. As the sun pro-

duces the. green colour in plants, and as this

resides in an oily matter, it was formerly I

concluded that light produces the oily matter

of vegetables, and that it effects this by fur-

nishing the principle of inflammability. The

new chemical doctrines, however, afford a

much more satisfactory explanation of the
j

effect of the sun’s rays m producing the oily i

matter in vegetables. Vegetable matter con-

sists in general of carbon, hydrogen, and ox-

ygen; die sun’s ray produce a disengage-

ment of the latter principle in the form ol

vital air, and the two former are the consti-

tuent principles of oil.

M. Bonnet made a series of experiments

in order to ascertain whether the superior or

the inferior surfaces of leaves have a. greater

share in performing perspiration. From the

trials which he made, he concludes that the

inferior surface of the leaf is in general by

far the most active in this respect, though in

one or two species of vegetables this differ-

ence was much less remarkable. 1 he mal-

low was tiie only vegetable the leaves of

which perspired more by the upper than the

inferior surface. 1 he method which he em-

ployed to ascertain the comparative ellect of

tiie two surfaces was, to cover first one and

then the other surface with oil. ff he leaves

were then immersed in tubes filled with wa-

ter, and the quantity of perspired matter was

measured by the length of the tube emptied

in a given time. The oil, by stopping up the

pores, prevented perspiration from the sur-

face to which it was applied. Some large

leaves of the white mulberry-tree being

kept suspended on water with their upper

surfaces in contact with the fluid, faded in

five days; some leaves of the same tree,

being placed in a similar situation, but with

the inferior surface touching the water, were

preserved green for nearly six months.

The sexual system has been the prevalent

system of botany for many years. It is well

known that the palm is of that class of vege-

tables which has flowers of different sexes on

different trees. The peasants in the Levant,

whether acquainted with this fact, or whether

directed to the practice by accident alone,

have been accustomed to break branches

from the male palm while in flower, and at-

tach them to the female plant, which they

find to be constantly productive of an abun-

dant crop. This fact has also been proved

by a most decisive experiment of M. Gled-

itsch. There was in the royal garden at

Berlin a beautiful palm-tree, a female plant,

which, however, though 25 years old, had

been always barren. There was another palm

at Leipsic of the male kind, which blossomed

every year. The ingenious botanist under-

took to fecundate the palm at Berlin from

that at Leipsic, and had some of the blos-

soms conveyed by the post. '1 he conse-

quence was, that he produced that season

excellent dates; and the experiment, prose-

cuted with some variation for several suc-

ceeding years, was attended with the same

success.

It has been said, that the pollen was des-

tined for the impregnation of the germen.

This is performed in the following manner

:

1 he antherae, which at the first opening ot

the flower are whole, burst soon after, and

discharge the pollen. Being dispersed about

the flower, part of the pollen lodges on the

surface of the stigma, where it is detained by

the moisture yvith which that part is covered.

Each single grain or atom of the pollen has

been observed by the microscrope to burst

in this fluid, and is supposed to discharge

something which impregnates the germen

below. What the substance is which is so

discharged, and whether it actually passes

through the style into the germen, seem yet
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undetermined, from fhe great difficulty of

observing such minute parts and operations.

In some vegetables, the stamina move to-

wards the pistillum; and a very evident mo-
tion of them is observed in the flowers of the

common berberry, on touching them with

the point of a pin.

As vegetables, like animals, are liable to

decline, and ultimately to perish by age, the

offices of the parts of fructification are of the

most important nature. If trees had been
capable of increase only by grafts, layers, or

cuttings, it seems probable that they would
long ago have been lost. An ingenious and
philosophical botanist, Mr. Knight, has par-

ticularized several sorts of apples, which a

century ago were extremely thriving and in

high repute, some of which are at this time

wholly lost, and others are in such a state

of decline and imperfection as to be little

esteemed. By the fertility ofseeds, however,
new varieties of this as well as of all other

fruits and trees are continually produced.

A tree produced from a cutting exactly re-

sembles the parent plant; not so one raised

from a seed, which generally derives its

origin from more than one parent, and
in dioecious plants must- always do so.

Hence the endless variety which interests the

florist. When this cause is considered as

having operated for ages, we cease to wonder
at the diversified appearances which we ob-

serve in a bed of seedling plants. Mr. Knight
strongly advises to take grafts from indivi-

1

duals lately raised from seeds, which he as-

sures us possess a vigour of growth never met
with in old varieties. Strawberries and po-

tatoes also become unproductive, unless the

old varieties are replaced by others raised

from seed.

The nourishment of vegetables, as it is so

intimately connected with the important
science of agriculture, has deservedly attract-

ed considerable attention. Mr. Boyle dried

in an oven a quantity of earth proper for ve-

getation, and after carefully weighing it,

planted in it the seed of a gourd; he watered
it with pure rain-water, and it produced a
plant which weighed fourteen pounds, though
the earth had suffered no sensible diminu-
tion.

• A willow-tree was planted by Van Hel-
mont in a pot containing 100 pounds of earth.

This was in general watered with distilled

water, or sometimes with rain-water which
appeared perfectly pure. The vessel con-

taining the plant was covered in such a man-
ner as totally to exclude the entrance of all

solid matter. At the end of five years, upon
taking out the plant, he found it to have in-

creased in weight not less than 119 pounds,

though the earth had lost only two ounces of

its original weight.

These experiments would admit of some
doubt, and must have remained in a great

measure inexplicable, but for the experi-

ments of Mr. Cavendish, and the facts re-

lated by Dr. Priestley, which place it be-

yond a doubt, that vegetables have a power
of decomposing water, and converting it,

with what they derive from the atmosphere,

into almost all the different matters found to

exist in their substance.

All the proper juices of vegetables depend

on the organization, as it is evident from the

operation of grafting. From the materials of
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simple water and air, are produced those

wonderful diversities of peculiar juices and
fruits, which the vegetable world affords;

and the immense variety of tastes, smells,

&c. In the same vegetable what a variety is

found ! The hark is different in taste from
•the wood, the peculiar juices have something
different from them both, and the pith of

some plants affords a matter which could not

have been expected from their exterior qua-

lities. The root is often different from the

stem, and the fruit from both, in all their sen-

sible qualities.

In whatever way the nourishment of vege-
tables is received, it may fairly be said to

consist principally of water. We are inclined

to believe, however, that calcareous earth,

in small portions, may enter into the compo-
sition of a.t least many vegetables; since ani-

mals which exist entirely on vegetable food
are found to have in their solid parts, the

bones for instance, a considerable portion of

this substance
;
though it must be confessed

that chemical analysis, as far as it has hitherto

gone, does not warrant us in supposing cal-

careous earth to be an essential constituent

of all vegetable matter. It may be said fur-

ther, that on some occasions the addition of
other matters, as of different kindsof manure,
tulds greatly to the growth of vegetables

; but
in whatever degree a rich soil or dung may
add to the luxuriance of growth, other facts

•seem to prove that it is not essential to vege-

tation. It is well known that many herbs
flourish in pure water ; and that pear, plum,
and cherry-trees, planted in pure moss, have
.arrived at such perfection as to produce good
fruit.

Different theories have been advanced fo

account for the operation of manures in pro-

moting the growth of vegetables, none of

which seem altogether satisfactory. The
common opinion is, that the substances em-
ployed as manures contain those principles

which constitute the food of plants, and
which are absorbed by their roots. This hy-

pothesis is doubtless true to a certain extent,

especially when it is considered that carbon
forms a great part of many manures. An-
other opinion is, that manures act by bring-

ing soils to such a consistence as is favourable

to the growth of the root* of vegetables, and
to the affording of them water in a proper
quantity. A third opinion is, that manures
act as stimuli on the roots of vegetables, and
thus excite them to more vigorous action.

Some authors think that manures act as sol-

vents on matters previously contained in the

soil, and thus lit them for entering the roots

of plants; and others, that they act chemi-
cally, by forming combinations which are

favourable to vegetation. Which of these

hypotheses is best founded, it is difficult to

determine; but it does not seem unlikely

that they may all have some foundation in

fact.

When we attempt to discover the compo-
nent principles of the objects around us, and
the sources whence they were supported, we
are lost in the greatness and diversity of the

scenes presented to us. We see animals

nourished by vegetables, vegetables appa-
rently by the remains of animals, and fossils

composed of the relics of both of these king-

doms. It seems certain, however, that ve-

getables preceded animals. A seed of moss
Judging in a crevice of a bare rock is nou-

rished by tiff atmosphere, and the moisture
afforded by the rains and dews. It comes
to perfection, and sheds its seeds in the

mouldering remains of its own substance.

Its offspring do the same, till a crust of vege-

table mould is formed sufficiently" thick for

the support of grass and other vegetables of

the same growth, 't he same process going
forward, shrubs, and lastly the largest trees,

may find a firm support on the once barren
rock, and brave (he efforts of the tempest.

From the advantages derived from a change*
of crops in agriculture, it has been supposed
that different vegetables derive different

kinds of nourishment from the same soil, se-

lecting what is best adapted to their own sup-

port, and leaving a supply of nourishment of

another kind for vegetables of another genus.
Was this, however, the case, vegetables

would not so much impede each other’s

growth when placed near together. And in

the operation of grafting, we have a clear

proof that the juices received by the root of

one species of tree may, by the organization

of the inserted twig, be subservient to the

growth of leaves, flowers, and fruit, of a dif-

ferent kind. The advantage derived from a

change of crops may be better explained on
other principles: some plants extend their

roots horizontally on the surface of the soil,

others strike them downwards to a consider-

able depth. Some plants are found to bind
or harden the soil, others to loosen it. Thus,
for example, wheat and rye-grass render a

soil stiff; while pulse, clover, and turnips,

pulverize it. By varying the crops, there-

fore, the soil is preserved in a middle state,

between too much stiffness and too much fri-

ability". Nor is this the only good effect

arising from this difference of roots. From
this circumstance some vegetables draw their

nourishment from the surface of the earth,

while others derive it partly from a greater

depth ; so that by a change of crops, a larger

portion of the soil is made to contribute to

the nourishment of plants than could have
been effected by the cultivation of any" single

species. One other advantage to be derived
from a change of crops is this: Some plants

extract almost the whole of their nourish-

ment from the soil
; and this is particularly

the case with those which are most valuable,

and which contain the greatest quantity of

solid matter. By the repetition of such crops,

however, the soil is found to become too

much exhausted. There are other plants

which derive a large proportion of their nou-
rishment from the air; by such therefore the

soil will be much less exhausted, and under
a crop of them will be in some measure at

rest. The good effects of a change of crops

may therefore be sufficiently explained, with-

out supposing that each particular species of

vegetables is nourished by a different kind of

food. This opinion is also necessarily attend-

ed with two great difficulties ; one is, that

there exists in every soil as many" distinct

kinds of nourishment as there are species of

plants capable of growing in that soil
; the

other, that plants are endued with the faculty

of selecting, from all these kinds, their own
proper nourishment. The former of these

suppositions is too absurd to merit the least

attention ; and the latter lias been disproved

by actual experiment; since plants are not

able to prevent their roots from absorbing

such matters as prove poisonous to them.

Other writers, however, have been more mo-
derate; and though they have rejected the

idea of specific nourishment in general, have
nevertheless imagined that the hypothesis

might be well founded with respect to parti-

cular species of vegetables. I bis they infer

from the existence of specific manures, as

soot for saintfoin, ashes for white clover, and
some others. It does not seem possible,

however, to draw a line of distinction
;
and

if we reject the idea of a specific nourish-

ment in general, we cannot admit it in parti-

cular instances.

In order to discover whether plants have
an actual power of distinguishing matters pre-

sented to their roots, a gentleman of science

made, among others, the following experi-

ment:

A vigorous plant of mint was placed in a

two-ounce phial, tilled with filtrated well-wa-

ter, to which were added four drops of a mode-
rately strong solution of sulphate of iron. On
examining the plant the following day, no
other effect was observed, than that the very
tips of the radicles were withered and black,

l our more drops of the solution were now
added. On the third day the appearances
were the same ;

and no new change taking

place on the fourth, twelve more drops of the

solution were added. On the fifth day" the
roots appeared of a yellowish-green colour,

and the top drooped very much. The larger

leaves were pretty much withered and black-

ened. The absorption of the water appeared
to be in some measure impeded, but not en-

tirely prevented. On the sixth day the

whole plant w7as withering very fast; the

roots became of a dark olive-green colour,

and the larger leaves were become very
black, especially the footstalks and the pro-

jecting fibres. On the seventh day the black-

ness had made still further progress, and the

plant was dead. A sufficient proof that spine

of the iron was absorbed by the plant, may
be drawn from the following circumstance :

Its leaves, when macerated in distilled water,

produced a black colour with galls. The
leaves of a plant of mint, which had been
nourished by water alone, when tried by the

same test, produced no colour whatever.

Tills experiment proves two points
; that

plants have not the power of rejecting even
injurious matters when presented to their

roots, and that other matters besides water
and air are capable of being absorbed by
them.

The benefit produced by the common cus-

tom of letting lands lie tallow", has not yet
been satisfactorily explained. Something
may no doubt be attributed to the destruction

of weeds, but more probably to. some change
produced in the soil by its being exposed to

tlie action of the sun and air. The manage-
ment of nitre-beds may" tend to throw some
light on this subject. These are composed
of calcareous earth and dung cemented to-

gether. After being exposed for some months
to the air, they are found to contain a quan-
tity of nitric acid, which, uniting to the calca-

reous earth, forms a kind of salt, which is

extracted by lixiviation. Now calcareous

earth and dung are two of the most powerful

kinds of manure, and it does not seem im-
probable that their fertilizing powers may be
in some manner connected with their pro
perty of affording nitrous acid.
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Vegetable substances. Plants contain va-

rious saline matters; such as the vegetable

acids, and the three alkalies, ammonia,
potass, and soda; also gum, sugar, fat oils,

essential oils, balsams, camphor, resin, tar,

farina, narcotic, and colouring matters ; all

which the reader will find treated of under
their respective heads. But different kinds of
plants contain matters peculiar to themselves,

which an ingenious and profound modern
chemist (Dr. Thomson) has classed under the

general term extractive principle, and to

which he ascribes the following general pro-

perties: 1st. Soluble in water, and the solu-

tion is always coloured. When the water
is slowly evaporated, the extractive matter is

obtained in a solid state, and transparent
;
but

when the evaporation is rapid the matter is

opaque. 2. The taste of extractive is al-

ways strong; but it is very different, accord-
ing to the plant from which it is obtained.

3. Soluble in alcohol, but insoluble in ether.

4. By repeated solutions and evaporations,

the extractive matter acquires a deeper co-

lour, and becomes insoluble in water. This
change is considered as the consequence of

the absorption of the oxygen of the atmo-
sphere, for which the extractive principle has

a strong affinity: but if the solution is left to

itself, exposed to the atmosphere, the extract

is totally destroyed in consequence of a kind
of putrefaction which speedily commences.
5. When oxymuriatic acid is poured into a

solution containing extractive, a very copious
dark-yellow precipitate is thrown down, and
the liquid retains but a light lemon-colour.

These flakes are the oxygenized extractive.

It is now insoluble in water ;
but hot alcohol

Still dissolves it. 6. The extractive principle

unites with alumina, and forms with it an in-

soluble compound. Accordingly, if sulphat

or muriat of alumina is mixed with a solution

of extractive, a flaky insoluble precipitate ap-

peal's, at least when the liquid is boiled; but

if an excess of acid is present, the precipitate

does not always appear. 7. It is precipitated

from water by concentrated sulphuric acid,

muriatic acid, and probably by several other

acids. When the experiment is made with

sulphuric acid, the fumes of vinegar generally

become sensible. 8. Alkalies readily unite

with extractive, and form compounds which
are soluble in water. 9. The greater number
of metallic oxides (form insoluble compounds
with extractive. Hence many of them, when
thrown into its solution, are capable of sepa-

rating it from water. H ence also the me-
tallic salts mostly precipitate extractive.

Muriat of tin possesses this property in an
eminent degeee. It throws down a brown
powder, perfectly insoluble, composed of the

oxide of tin and vegetable matter. 10. If

wool, cotton, or thread, is impregnated with

alum, and then plunged into a solution of

extractive, they are dyed of a fawn-brown
colour, and the liquid loses much of its ex-

tractive matter. This colour is permanent.

The same effect is produced if muriat of tin

is employed instead of alum. This effect is

•still more complete if the cloth is soaked in

nxymuriatic acid, and then dipt into the in-

fusion of extractive. Hence we see that the

extractive matter requires no other mordant

than oxygen to fix it on cloth. 11. When
distilled, extractive yields an acid liquid im-

pregnated with ammonia.

It cannot be doubted that there are many
VoL. II. .
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different species of extractive matter; though
the difficulty of obtaining each separately
has prevented chemists from ascertaining its

nature with precision. Extracts in phar-
macy are usually obtained by treating the
vegetable substance from which they are to

be procured with water, and then evaporat-
ing the watery solution slowly to dryness.
All extracts obtained by this method have an
acid taste, and redden the infusion of litmus.

They all yield a precipitate while liquid, if

they are mixed with ammonia. This preci-

pitate is a compound of lime and insoluble

extractive. Lime always causes them to

exhale the odour of ammonia. It has been
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4. Tire infusion of senna contains a matter

of a very peculiar nature, but which may be

considered as a species Of extractive. I he

senna of commerce consists of the dried leaves

of the cassia senna, a shrublike annual, culti-

vated in Egypt. Water, at the ordinary

temperature of the atmosphere, dissolves

nearly one-half of the substance of these

leaves. The infusion obtained has a brown
co ! our, a bitter taste, and a peculiar aromatic

odour. It contains a considerable propor-

tion of carbonat of lime, sulphat of potass,

andcarbouat of magnesia, besides a little sili-

ca. But the most curious of its constituents

is the extractive. When common air is made
ascertained that the extractive principle is

;

to pass for some hours through the inffision,

a yellow-coloured precipitate appears: the

same substance is thrown down immediately
by muriatic acid and oxymuriatic acid. It

appears also when a current of oxygen gas is

made to traverse the infusion. This substance'

is the extractive altered by its combination
- It

more abundant in plants that have grown to
maturity than in young plants.

As the extracts of vegetables prepared by
apothecaries for medical purposes, besides
the extractive principle, always contain other
bodies, frequently to the number of eight or ,

more, and as the greater number of them are !

Wlth oxygen - I( has a slight bitter taste

still but imperfectly examined, we shall sa-
1
1S no lonSer soluble ,n water. Alcohol dis-

tisfy ourselves at present with pointing out
1 solveSlt

’
but lets fall when diluted.

r

ihe

some of those vegetable substances which a!ka!
.

lss dl
-
ssolve it,, and form a deep-brown

have been ascertained to contain extractive •

solution. On burning coals, it emits a thick

principle, and stating the constituents of such
,

sm°ke, exhales an aromatic odour, and

as have been analysed.
j

!
eaves a spongy charcoal. 1 hese properties

, T-, . ,
! indicate a very decided approach to the resin-

1. Extractive principle is not an uncom-
: Qus state>

J 11

5. The infusion of Peruvian bark likewise

yields an extractive matter of a peculiar na-

mon ingredient in the sap of trees. Indeed,
Deyeux and Vauquelin found it in almost all

those which they examined. It is usually , - ... -

thrown down when the sap is mixed with
j

which assumes a line red colour when
oxymuriatic acid, and it precipitates in brown i

llnited to oxySei1
5
and like the extractive of

flakes while the sap is evaporating on a sand-

bath

senna, acquires nearly the properties of a
It was obtained by Eourcroy from

n t. f ... , c ,, , , r ,.
1

the cinchona of St. Domingo. Water, boiled
2. It forms a constituent of the bark of all •. -. e , , ,

b ’

... „ i n , -i rru- . , ,
on it till it refused to dissolve any flung more,

trees hitherto examined. This was evidently
i , ,

, , , ,
J

.
5

. ,

,i „ „ ,, , , i • i a r A a was slowly evapofated, and the extract ob-

l „ • f
Wh

,

!cl

V) tained was dissolved in alcohol. The alcohol,
sub ectedtoexper ment namely those of he by evaporation, deposited the peculiar
oah, Leicester willow, Spanish chesnu elm,

; tl4cti .,‘ Its c<

’

j!ollI! „ as tasternmniAll wmrYOr. ann nur nnhfpr Ur KnrL'e . . ... ... 7 ... .common willow, and undoubtedly all barks
which have an astringent taste ; for tan and
extractive seem scarcely ever to be found
separate.

3. The infusion of catechu contains an ex-
tractive principle, united chiefly to tan. It

may be obtained in a state of purity by wash-
ing the catechu in powder repeatedly with
water till the fluids obtained cease to preci-

pitate gelatine. What remains is extractive.

It is of a pale reddish-brown colour, and a
slightly astringent taste, leaving in the mouth
a sensation of sweetness. It lias no smell.

Its solution in water is at first yellow-brown ;

but it acquires a tint of red when left exposed
to the air. The solution in alcohol is of a

dirty brown. It does not affect vegetable
blues. Alkalies brighten its colour; but nei-

ther these bodies nor the alkaline earths pre-

cipitate it from water. Nitrat of alumina
and muriat of tin render the solution slightly

turbid. Nitrat of lead throws down a dense
light-brown precipitate. It renders the oxysul-
phat of iron green, and throws down a green
precipitate, becoming black by exposure to

the air. Linen, when boiled in the solution,

takes away almost the whole of the extractive,

and acquires a light red-brown colour. When
this extractive is exposed to heat, it softens,

and its colour becomes darker, but it does
not melt. When distilled, it yields carbonic
and carbureted hydrogen gas, weak acetic

acid, and a little unaltered extractive. A
porous charcoal remains.

3 L

ex-

bib*

ter, insoluble in cold, but very soluble in hot,

water. It was soluble in alcohol. When dry
it was black, brittle, and broke with a polish-

ed fracture. Lime-water precipitated it in the
state of a red powder ; oxymuriatic acid threw
it down in the state of a fine red powder,
neither soluble in water nor alcohol, but ca-
pable of uniting with alkalies. A stronger doses

of oxymuriatic acid renders it yellow.

6.

Saffron yields extractive matter in great

abundance. This substance consists of the

summits of the pistils of the crocus sativus.

Almost the whole of it is soluble in water.

The resemblance between extractive bo-

dies and the colouring matter of p’ants is suf-

ficiently striking. It is more than probable,

that when this last set of bodies have been
examined with more precision by chemists,

they wall be found to belong to the same
cla^-s.

PLASHING of quickset hedges, an ope-
ration very necessary to promote the growth
and continuance of old hedges.

It is performed in this manner : The old

stubs must be cut off, &c. within two or three

inches of the ground, and the best and longest

of the middle-sized shoots must be left to lay

down. Some of the strongest of these must
also be left to answer the purpose of stakes.

These are to be cutoff to the height at which
the hedge is intended to be left

; and they

are to stand at ten feet distance one from
another; whpii there are not proper shoots
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for these at the due distances, their places

must be supplied with common stakes of dead

wood. The hedge is to be first thinned, by

cutting away all those shoots which are in-

tended to be used either as stakes or the

other work of the plashing : the ditch is to be

cleaned out with the spade ;
and it must be

now dug as at first, with sloping sides each

way; and when there is any cavity on the

bank on which the hedge grows, or the earth

has been washed away from the roots of the

shrubs, it is to be made good by facing it, as

they express it, with the mould dug from the

upper part of the ditch : all the rest of the

dearth dug out of the ditch is to be laid upon

the top of the bank, and the owner should

look carefully into it that this is done ;
for the

workmen, to spare themselves trouble, are

apt to throw as much as they can upon the

face of the bank; which being by this means

overloaded, is soon washed oil' into the ditch

again, and a very great part of the work un-

done
;
whereas, what is laid on the top of the

bank always remains there, and makes a good

fence of an indifferent hedge.

PLASTER. See Pharmacy.

Plasters are combinations of oils and me-
tallic oxides destined to be spread upon

leather or cloth, and in that state to be ap-

plied as a covering of ulcers, &c. They
pught to be solid bodies, not so hard as to re-

fuse to spread easily and equally, nor so soft

"gs to rup into oil when heated by the skin.

They ought to admit of being easily kneaded

When heated with the hand, to adhere firmly

to tile skin, but to be capable of being re-

jnioved without leaving behind them any

stain. Without these properties they do not

ans\yer the purpose for which they are des-

tined, which is chiefly adhesion.

The only chemist who has hitherto ex-

amined plasters with attention is Deyeux, to

whom we are indebted for some excellent

observations on the method of preparing

them.
The oxides hitherto employed for making

plasters are those of lead ; and litharge is

usually considered as the best adapted for

that purpose, of any of these oxides. But

the oxides of several of the other metals, as

bismuth and mercury, are also capable of

forming plasters, and might perhaps in some
cases be employed with advantage. Some
metallic oxides, however, as those of iron,

are not susceptible of that kind of combina-

tion with oils which constitutes plasters.

All the fixed oils are capable of forming

plasters; but they do not all form plasters

with the same properties. The drying.oils,

linseed-oil for instance, form plasters of a

much softer consistency than the fat oils

;

but these last acquire the same properties as

the drying oils, it they are combined with mu-
cilage. Thus olive-oil, boiled for some time

with linseed or fenugrec, forms with litharge

plasters as soft as those composed of linseed-

oil and litharge. According to Deyeux,
olive-oil answers better for plasters than any

other.

'There are three different ways of forming

plasters. The first consists in simply mixing-

together od and litharge in proper propor-

tions, and allowing the mixture to remain a

considerable time in the common tempera-

ture of the atmosphere, agitating it occasion-

ally. The oxide gradually Ifses its colour,

and combines with the oil, and the mixture
acquires consistence. This process is tedious,

and does not furnish plasters sufficiently solid

to answer the purposes for which they are in-

tended. It is not therefore employed.
The second method consists in throwing

the oxide into the oil while boiling. Piasters

formed by this process have always a deep
colour, and a peculiar odour, occasioned by
the decomposition of a portion of the oii.

When this process is followed, it is necessary

that the oxide should be in the state of a fine

powder
; and that by agitation it should be

made to combine with the oil as fast as pos-

sible, otherwise the metal will be revived

altogether, in consequence of the strong tend-

ency which oil has to combine with oxygen
when raised to a high temperature.

The third method is most frequently prac-

tised, because it is not liable to the same in-

conveniences as the other two. This method
consists in boiling the oil and the oxide toge-

ther in a sufficient quantity of water. Ry this

liquid the heat is moderated at first till the

oil and oxide combine, which prevents the

revival of the metal; and afterwards when
the water is dissipated, the temperature is

sufficiently high to give the plaster the requi-

site consistency.

Plasters, when long kept, become often too

hard to be fit for use, especially if the requi-

site proportion of oil has not been employed
at first. This defect is easily remedied, by
melting them with a small portion of new oil.

Plasters, when long kept, likewise change
their colour, and most of their sensible pro-

perties; owing either to the absorption of

oxygen, or to some change produced in their

component parts by the action of the air.

PLASTIC E, the plastic art, a branch of

sculpture, being the art of forming figures of

men, birds, beasts, fishes, &c. in plaister,

clay, stucco, or the like. See Sculpture.
Plastice differs from carving in this, that

the figures are made by the addition of what is

wanting
;
but in carving always by subtract-

ing what is superfluous. The plastic art is

now chiefly used among us in fret-work ceil-

ings ; but the Italians apply it also to the

mantlings of chimneys with great ligures.

PLATALEA, the spoonbill, in ornitho-

logy, a genus belonging to the order of grai-

ls. The beak is plain, and dilates towards

the point into an orbicular form; the feet

have three toes, and are half-palmated. There
are three species, distinguished by their co-

lour : and of these species there are three va-

rieties
;
two of which are called the white spe-

cies, and one of the roseate.

1. The white species, which Linnaeus calls

platalea leucorodia, is about the size of a

heron, but somewhat shorter in the neck and
legs. The bill is more than half a foot long,

and, like that of the rest of the genus, is

shaped like a spoon : the colour of the bill is

very various, being in some birds black, in

others brown ; the plumage is entirely white,

though there have been specimens where the

quills were tipped with black; the legs are

generally either black or of a greyish-brown

colour
;
between the toes there is a mem-

brane connected to the outer one as far as

the second joint, and to the inner as far as

the first.

This bird is found in various parts of the

Old Continent, and from the Ferro isles near

Iceland to the Cape of Good Hope. It fre-

4

j

quents the neighbourhood of the sea, and ha's

’ been met with on the coasts of France; at
i Sevenhuvs, near Leyden, once in great plen-
ty, annually breeding in a wood there. The
nest is placed on high trees near the sea-side.

The female lays three or four white eggs,
powdered with a few pale-red spots, and of
the size of those of a hen. They are very-

noisy during breeding-time, -like our rooks;
are seldom found high up the rivers, chiefly

frequenting the mouths of them. Their food
is fish, which they are said not unfrequent ‘y

to take from other birds, in the manner of the
bald eagle; also mussels and other shell-fish,

being found in greatest numbers where these
are plenty; and they will also devour frogs

and shakes, and even grass and weeds, which
grow in the water, as well as the roots of
reeds. They are migratory, retiring to the
warmer parts as the winter approaches, and
are rarely seen in England. Their flesh is

said to have the flavour of a goose, and is

eaten by some ; and the young birds have
been thought good food.

2. The roseate species, or platalea ajaja, is

less than the white. The bill is marked all

round with a furrow parallel to the edge, and
is of a greyish-white colour, so transparent as
to show the ramification of the blood-vessels-

belonging to it: the forehead is of a whitish
colour between the bill, and eyes, and throat

;

the plumage is a fine rose-colour, deepest on
the wings. A variety of this species is entire-

ly of a beautiful red colour, having a coliar
of black at the lower part o£ the neck

; the-

irides are red. It is said to be of a blackish

ehesnut the first year, becomes rose-coloured

the second, and -of a deep scarlet the third.

It lives on small fish.

3. The dwarf species, or platalea pigmea,
is about the size of a sparrow. The bill is

black, longer than the head, flat at the end,
and nearly of a rhomboidal form

; the body
is brown above and white beneath. It inbab-

bits Surinam and Guiana.

PLATANUS, the plane-tree, a genus of
the polyandria order, in the moncecia class of
plants. The male calyx is an ament, globu-
lar

; corolla scarcely apparent ; anthers grow-
ing round the filament. Female calyx ament,
globular; corolla many-petalled

; stigma re-
moved ; seeds roundish, marcomate with the
style, pappose at the base. The species are:

1. The orientalis, oriental or Eastern plane-
1

tree, rises with a very straight smooth branch-
ing stem to a great Height. It has palmated
leave's, six or eight inches long and as much
broad, divided into five large segments

; hav-
ing the side ones cut into two smaller, green
above, and pale underneath

; and long pen-
dulous pedunculi, each sustaining several

round heads of close-sitting very small flow-

ers, succeeded by numerous downy seeds,
collected into round, rough, hard balls. It

is a native of Asia and many parts of the East,
and grows in great plenty in the Levant.

2. The occidentalis, occidental or Western
plane-tree, rises with a straight smooth stem
to a great height, branching widely round

;

it has lobated leaves, seven or eight inches
long, and from nine or ten to twelve or four-

teen broad, divided into three large lobes

;

and very small flowers, collected into round
heads, succeeded by round rough balls of
seed. It is a native of Virginia and other
parts of North America, where it attains an
enormous size, and is remarkable lor having
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its stem all of an equal girt for a considerable

length : we have an account of some trees

being eight or nine yards in circumference,

and which, when felled, afforded twenty loads

of wood.
The varieties of these two species are the

Spanish or middle plane-tree, having remark-

ably large leaves of three or five, narrower

segments ;
and the maple-leaved plane-tree,

having smaller leaves, somewhat lobated into
1 five segments, resembling the maple-tree

,
leaf.

All these elegant trees are of hardy tempe-

j
nature, so as to prosper here in any common

i soil and exposure in our open plantations,

&c. and are some of the most desirable trees

j of the deciduous tribe. Their propagation is

; by seed, layers, and cuttings. All the sorts

! will take tolerably by cutting off the strong

young shoots ;
but the platanus occidental^

i more freely than the oriental kind. Autumn
is the best season : as soon as the leaf falls,

choose strong young shoots, and plant them

in a moist soil; many of them will grow, and

make tolerable plants by next autumn.

PLATBAND of a door or ivindozv, is

used for the lintel, where that is made square,

or not much arched: these platbands are usu-

j
ally crossed with .bars of iron when they have

a great bearing, but it is much better to ease

them by arches of discharge built over them.

PLATFORM, in the military art, an ele-

vation of earth, on which cannon is placed to

fire on the enemy: such are the mounts in

the middle of curtins. On the ramparts there

1 is always a platform, where the cannon are

mounted. It is made by the heaping up. of

earth on the rampart ; or by an arrangement

j

of madriers, rising insensibly, for the cannon

to roll on, either in a casement or on attack

in the outworks. All practitioners are agreed

I
that no shot can be depended on, unless the

piece can be placed on a solid platform ; for

if the platform shakes with the lirst impulse

of the powder, the piece must likewise shake,

which will alter its direction, and render the

shot uncertain.

Platform, or Orlop, in a ship of war, a

place on the lower deck, abaft the main-mast,

between it and the cockpit, and round about

the main capstan, where provision is made
for the wounded men in time of action.

PLATINA. See Platinum.

PLATING, is the art of covering baser

I

metals with a thin plate of silver either for

use or for ornament. It is said to have been

invented by a spur-maker, not for show but

j
for real utility. Till then' the more elegant

j

spurs in common use were made of solid sil-

• ver ;
and from the flexibility of that metal,

they were liable to be bent into inconvenient

forms by the slightest accident. To remedy
I this defect, a workman at Birmingham con-

I

trived to make the branches of a pair of spurs

hollow, and to fill that hollow with a slender

• rod of steel or iron. Finding this a great im-

I

provement, and being desirous to add cheap-

I ness to utility, he continued to make the hol-

low larger, and of course the iron thicker and

thicker, till at last he discovered the means

of coating an iron spur with silver in such a

i
manner as to make it equally elegant with

|
those which were made wholly of that metal.

|
The invention was quickly applied to other

purposes; and to numberless utensils which

were formerly made of brass or iron are now

given the strength of these metals, and the

elegance of silver, for a small additional ex-

pence.

The silver plate was formerly made to ad-

here to the baser metal by means of solder

;

which is of two kinds, the soft and the hard,

or the tin and silver solders. The former of

these consists of tin alone, the latter generally

of three parts of silver and one of brass.

When a buckle, for instance, is to be plated

by means of the soft solder, the ring, before

it is bent, is first tinned, and then the silver-

plate is gently hammered upon it, the ham-
mer employed being always covered with a

piece ot doth. The silver now forms, as it

were, a mould to the ring, and whatever of it

is not intended to be used is cut olf . This

mould is fastened to the ring of the buckle by
two or three cramps of iron wire ;

after which

the buckle, with the plated side undermost,

is laid upon a plate of iron sufficiently hot to

melt the tin, but not the silver. The buckle

is then covered with powdered resin, or

anointed with turpentine ;
and lest there

should be a deficiency of tin, a small portion

of rolled tin is likewise melted on it. The
buckle is now taken off’ with tongs, and
commonly laid on a bed of sand ; where the

plate and the ring, while the solder is yet in

a state of fusion, are more closely compressed

by a smart stroke with a block of wood. The
buckle is afterwards bent and finished.

The mode of plating at present is, to fasten

plates of silver upon thicker plates of copper,

and then rolling them together into thin

plates. The copper is twelve times thicker

than the silver, and one ounce of silver is

rolled to a surface of three feet or more.

The plates being thus made, they are then

stamped by a single stroke into the size and
form of buckles," buttons, spoons, Ac.

PLATINUM, one of the perfect metals,

has hitherto been found only in Peru, and in

the mine Santa Fe, near Carthagena. The
workmen of these mines must no doubt have

been early acquainted with it ; but they seem

to have paid very little attention to it. It

was unknown in Europe till Mr. Wood
brought some of it from Jamaica in 1741. In

1748 it was noticed by don Antonio de Ul-

loa, a Spanish mathematician, who had ac-

companied the French academicians to Peru,

in their voyage to measure a degree of the

meridian. Several papers on it were pub-

lished by Dr. Watson in the 46th volume of

the Philosophical Transactions. These im-

mediately attracted the attention of the most

eminent chemist’s. In 1752, Mr. Scheffer ot

Sweden published the first accurate examina-

tion of its properties. He proved it to be a

new metal, approaching very much to the

nature of gold, and therefore gave it the

name of aurum album, white gold.

1. 1. Platinum, w hen pure, is of a white co-

lour like silver, but not so bright. It has no

taste nor smell.

2. Its hardness is 8. Its specific gravity,

after being hammered, is 23.000: so that it is

by far the heaviest body known
3. It is exceedingly ductile and malleable:

it may be hammered out into very thin plates,

and drawn into wires not exceeding

inch in diameter. In these properties it is

probably inferior to gold, but it seems to sur-

pass ah the other metals.

4. Its tenacity is such, that a wire of pla-

tinum 0.078 inch in diameter, is capable of

3 L 2

supporting a weight of 274.31 lbs. avoirdu-

pois without breaking.

5. It is the most infusible of all metals, and

cannot be melted, in any quantity at least*

by the strongest artificial heat which can be

produced. Macquer and Baume melted small

particles of it by means of a blow pipe, and

Lavoisier by exposing them on red-hot char-

coal to a stream of oxygen gas. I t may in-

deed be melted without difficulty when com-
bined or mixed with other bodies-; but then

it is not in a state of purify. Pieces or plati-

num, when heated to whiteness, may bo-

welded together by hammering in the same
manner as hot ii on.

6. This metal is not in the smallest degree

altered by the action of air or water.

II. It cannot be combined with oxygen
and converted into an oxide by the strongest

artificial heat of our furnaces. Platinum, in-

deed, in the state inwhich it is brought from
America, may be partially oxidated by ex-

posure to a violent heat, as numerous expe-

riments have proved; but in that state it is

not pure, but combined with a quantity of

iron. It cannot be doubted, however, that if

w’e could subject it to a sufficient heat, pla-

tinum would burn and be oxidated like other

metals: for when Van Martrm exposed a

wire of platinum to the action of his powerful

electrical machine, it burnt w ith a faint white

ilame, and was dissipated into a species of
dust, which proved to be the oxide of plati-

num. By putting a platinum wire into the

flame produced by the combustion of hydro-
gen gas mixed with oxygen, it was made to

burn with all the brilliancy of iron wire, and
to emit sparks in abundance. 1 his metal
may be oxidated in any quantity by boiling

it in 16 times its weight of nitro-muriatic acid

(aqua regia). The acid dissolves it, and as-

sumes first a yellow, and afterwards a deep
red or rather brown colour. On the addition

of lime to the solution, a yellow pow'der falls

to the bottom. This powder is the oxide of
platinum. Its properties have not been ex-

amined with sufficient accuracy. It seems to

contain but a small proportion of oxygen ;

probably not more than 0.07
:
yet it is in all

probability a peroxide.

This oxide may be decomposed, and the ox-
ygen driven off, by exposing it to violent heat.

III. Neither carbon nor hydrogen can be
combined with platinum ; but M. Proust has

found it combined with sulphur in native pla-

tinum, and it unites without difficulty to phos-
phorus. By mixing together an ounce of
platinum, an ounce, of phosphoric glass, and
a dram of powdered charcoal, and applying, a

heat of about 32° Wedgeworth, M. Pelletier

formed a phosphuret of platinum weighing

more than an ounce. It was partly in the

form of a button, and partly in cubic cry-

stals. It w'as covered above by a blackish

glass. It was of a silver-white colour, very
brittle, and hard enough to strike fire with

steel. When exposed to a fire strong enough
to melt it, the phosphorus was disengaged,

and burnt on the surface-.

He found also, that when phosphorus was
projected on red-hot platinum, the metal in-

stantly fused, and formed a phosphuret. As
heat expels the phosphorus, Mr. Pelletier has
proposed this as an easy method of purifying

platinum.

IV. Platinum, as far as is known, does no!

combine with the simple incombustibles.
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L • It combines with most of the metals,

and forms alloys.

W hen gold and platinum are exposed to a
strong heat, they combine, and form an alloy
ot gold and platinum. It the platinum ex-

j

ceeds _A_ of the gold, the colour of the alloy
j

is much paler than gold; but if it is under!

TT’ ^ie co' olu' °f the gold is not sensibly i

altered. Neither is there any alteration in!

the ductility of the gold. Platinum may be
alloyed with a considerable proportion of

gold, without sensibly altering its colour.

VI. The affinities of platinum are at pre-

;

sent unknown. It this metal could be ob-
tained at a cheap rate, it would furnish very
useful vessels, that might be exposed to the
greatest heat without alteration.

PLATONIC year, or the great year, !

is a period of time determined by the revo-
lution of the equinoxes, or the space wherein
the stars and constellations return to their

former places in respect of the equinoxes.
The Platonic year, according to Tycho
Brahe, is 25810, according to Ricciolus

25920, and according to Cassini 24800 years.

PLATOON, in the military art, a small
square body of forty or fifty men, drawn out
of a battalion of foot, and placed between the
squadrons of horse, to sustain them; or in

ambuscades, straits, and defiles, where
there is not room for whole battalions or re- i

giments. Platoons are also used when they
form the hollow square, to strengthen the

angles. The grenadiers are generally posted

in platoons.

PLATYLOBIUM, a genus of the diadel-
j

phia decandria class and order. The calyx

is bell-shaped, five-cleft ; the two upper seg-
j

ments very large; legume pedicelled, com-

!

pressed, winged at the back. There is one
!

species, a shrub of South Wales.

PLATYPUS, a quadruped of the order;

of bruta. The generic character is, mouth !

shaped like the bill of a duck ; feet webbed, i

Of this extraordinary genus two specimens

have been sent from New Holland to sir

Joseph Banks by governor Hunter.

Of all the mammalia yet known, this seems
the most extraordinary in its conformation

;

exhibiting the perfect resemblance of the beak

of a duck engrafted on the head of a quadru-
;

ped. So accurate is the similitude, that, at I

first view, it naturally excites the idea of

i

some deceptive preparation by artificial I

means ;
the very epidermis, proportion, ser-

ratures, manner of opening, and other par-

ticulars of the beak of a shoveler, or other

broad-billed species of duck, presenting them- !

selves to the view : nor is it without the most

minute and rigid examination that we can

persuade ourselves of its being the real beak

or snout of a quadruped.

The body is depressed, and lias some re-

semblance to that of an otter in miniature.

It is covered with a very thick, soft, and

beaver-like fur, and is of a moderately dark

brown above, and of a subferruginous white

beneath. The head is tlattish, and rather

small than large; the mouth or snout, as be-

fore observed, so exactly resembles that of

some broad-billed species of duck, that it

might be mistaken for such : round the base

is a flat circular membrane, somewhat deeper

or wide r below than above, viz. below nearly

the fifth of an inch, and above about an

..eighth. The tail is fiat, furry like the body,

rather short and obtuse, with an almost bifid
termination ; it is broader at the base, and
gradually lessens to the tip, and is about
three inches in length; its colour is similar
to that of the body. The length of the whole
animal from the tip of the beak to that of the
tail is i3 inches; of the beak an inch and a
halt. 1 he legs are very short, terminating
in a broad web, which on the fore feet ex-
tends to a considerable distance beyond the
claws; but on the hind-feet reaches no far-

ther than the roots of the daws. On the
fore-feet are five claws, straight, strong, and
sharp-pointed

; the two exterior ones some-
what sho.ter than the three middle ones. On
the lnnd-leet are six claws, longer and more
inclining to a curved form than those on the
fore-feet

; the exterior toe and claw are con-
siderably shorter than the four middle ones;
the interior or sixth is seated much higher up
than the rest, and resembles a strong sharp
spur. All the legs are hairy above; the fore-
feet are naked both above and below

; but
the hind-feet are hairy above, and naked be-
low. The internal edges of the under man-
dible (which is narrower than the upper) are
serrated or channeled with numerous stria?,

as in a duck's bill. The nostrils are small
and round, and are situated about a quarter
of an inch from the tip of the bill, and are
about the eighth of an inch distant from each
other. There is no appearance of teeth; the
palate is removed, but seems to have resem-
bled that of a duck; the tongue also is want-
ing in the specimen. Tie ears, or auditory
foramina, are placed about an inch beyond
the eyes; they appear like a pair of' oval
holes, of the eighth of an inch in diameter,
there being no external ear. On the upper
part of the head, on each side, a little beyond
the beak, are situated two smallish oval white
spots : in the lower part of each of which are
imbedded the eyes, or at least the parts allot-

ted to the animal for some kind of vision

;

for from the thickness of the fur, and the
smallness of the organs, they seem to have
been but obscurely calculated for distinct vi-

sion, and are probably like those of moles,
and some other animals of that tribe

;
or per-

haps even subcutaneous ; the whole apparent
diameter of the cavity in which they were
placed not exceeding the tenth of an inch.

When we consider the gener. 1 form of this

animal, and particularly its bill and webbed
b et, we shall readily perceive that it must be
a resident in watery situations

; that it has the
habits of digging or burrowing in the bank's

of rivers or under ground; and that its food
consists of aquatic plants and animals. This
is all that can at present be reasonably guessed
at: future observations, made in its native
regions, will, it is hoped, afford us more
ample information, and will make us fully

acquainted with the natural history of an ani-

mal which differs so widely from all other
quadrupeds, and which verifies, in a most
striking manner, the observation of Butfon,
viz. that whatever was possible for nature to

produce, has actually been produced.
The platypus is a native of Australasia or

New Holland.

PLExA that which either party alleges for

himself in court. These are divided into

pleas of the crown and common pleas.

Pleas of the crown are all suits in the king’s

name, against offences committed against his

!

crown and dignity, or against fiis grown and

peace. Common pleas are those that are
held between common persons. •

Common pleas are either dilatory, or pleas
to the action.

Pleas dilatory are such as tend merely to
delay or put off the suit, by questioning the
propriety of the remedy rather than by de-
nying the injury.

Pleas to the action are such as dispute the
very cause of suit. 3 Black. 301. See Tidd’s
K. 15. Practice.

PLEADINGS, in general, signify the al-

legations of parties to suits when they are
put into a proper and legal form; and are
distinguished in respect to the parties who-
plead them, by the names of bars, replica-
tions, rejoinders, sur-rejoinders, rebutters,
sur-rebutters, &c. and though the matter in
the declaration of court does not properly
come under the name of pleading, ye , being
often comprehended in the extended sense
of the word, it is generally considered under
this head. See Tidd’s K. B. Practice.

PLEBISCITUM, in Roman antiquity, a
law enacted by the common people, at the
request of the tribune, or other plebeian ma-
gistrate, without the intervention of the se-
nate.

PLECTRANTHUS, a genus of the gym-
nospermia order, in the didynamia class of
plants, and in the natural method ranking
under the 42d order, verticil latas. The calyx
is monopbyllous, short, and biiabiated

; the
upper lip oi which is large, oval, and bent
upwards

; the inferior lip is quadrifid, and
divided into two lacunae: the corolla is mo-
nopetalous, ringent, and turned back

; the
labia: look different ways, and from the base
of the tube, there is a nectarium like a spur :

the .filjfhients are in a declining situation,
with simple antherae : the stylus filiform

; the-
stigma bifid. It has four seeds, covered only
by the calyx. There are five species: the
fruticosus is a native of the Cape of Good
Hope

; the punctatus is a native of Africa.
The first flowers from June to September,
the latter from January to May.
PLECTROMIA, a genus of the class and

order pentandria monogynia. The petals arb
five; berry two-seeded, inferior. There is

one species, a tree of the Cape. •

PLEIADES, in astronomy, an assemblage-
of stars m the neck of the constellation Tau-
rus. See Astronomy.
PLENE ADMINISTRAVIT, a plea

pleaded by an executor or administrator,
where they have administered the deceased’s
estate faithfully and justly before the action
brought against them.

PLENUM, in physics, denotes, according
to the Cartesians, that state of things wherein
every part of space is supposed to be full of
matter; in opposition to a vacuum.

PLENUS FLOS. See Botany, Vol. I,

p. 251.

PLETHORA. See Medicine.
PLEURA. See Anatomy.
PLEURISY. See Medicine.
PLEURONEC 1 ES

, flounder, a genus of
fishes of the order thoracici, of which there
are 17 species. The generic character is,

eyes both on tiie same side ot the head
; body

compressed, one side representing the back,
and the other the abdomen.
The singular structure of this genus is justly

considered as one oi the most curious devia-

3



tIoi is from the general uniformity or regularity

observed by nature in the external figuie of

animals, in which (except in a very lew in-

stances) both sides of the body are perfectly

similar: but in the genus pleurom ctes the;

animal is so constituted, that one side ap- i

pears to represent the back, and the opposite !

side tin abdomen. They swim laterally, and
j

the eyes are always placed on one side. It;

is from this circumstance that the division of

the species is conducted, viz. into those which
j

have the eyes dextrous, or towarus the right, i

when the rish is laid with its coloured side
j

upwards with its abdomen towards the spec- ;

tator; and sinistrous when the eyes are to-
|

wards the left in the above situation of the
j

fish. It is said, however, that instances have

sometimes occurred in which this natural

situation has been reversed ; but such in-

stances must be considered as extremely
j

rare.

1. Pleurofiectes hippoglossus, holibut, with
|

eyes towards the right. i his species not i

only exceeds in size all the rest of the pie- i

sent genus, but may even be considered as

one of the largest of fishes; having been

sometimes found of the weight of three, and

even, according to some accounts, four hun-

dred pounds. It is a native of the Mediter-

ranean and northern seas, and appears to ai -

rive at its greatest size in the latter. It is con-

sidered as the most voracious of its tribe;

preying on a variety of other fishes, as well as
|

on different kinds of crabs, shell-fish, &c.

The holibut is, however, of a longer or more

slender form than most other fiat fish : its co-

lour is deep-brown above, and white beneath;

the body being quite smooth, and covered

with moderately small scales. As a food it is

considered as very coarse in comparison with

many others of this genus. In the taifidon

markets this fish is usually cut into large

pieces when exposed to sale. 1 lie Green-

landers are said to cut it. into thin slips, which

they dry in the sun, and thus preserve for

winter use.

2. Pleuronectes platessa,plaise. This species

is, in general, easily distinguished at first sight

from others of the genus by its shape and co-

lours ; being very broad and Hat, and of a fine

palish brown above, marked both on the body

and fins by pretty numerous, but rather dis-

tant, round, and moderately large, orange-

coloured spots: the under side is white
;

be-

hind the left eye is a row of six tubercles,

reaching as far as the commencement ot the

lateral line ;
the mouth is rather small, the

lower jaw longer than the upper, and troth

furnished with a row of small and rather

blunt teeth.

The plaise is an inhabitant of the Mediter-

ranean, Baltic, and northern seas, and is found

in considerable plenty about our own coasts.

Mr. Pennant observes, that it is sometimes

taken of the weight of 15 pounds; but its

more general weight is far short ot this, one

of eight or nine pounds being reckoned a

i, large fish. The best are said to be taken off

Rye on the coast of Sussex, and about the

Dutch coasts. They spawn in the beginning

of May . Their general food consists ot small

fishes, sea-insects, and the smaller kinds of

shell-fish.

The plaise is in considerable esteem as a

food, though far inferior to the sole and tur-

bot. Those are most esteemed which are. of

PLEURONECTES.

moderate size, the smaller ones being less

firm than those of more advanced growth.

3. Pleuironeetes limanda, dab. The dab

is of a verv broad ovate shape, of a yellowish

brown colour above, and white beneath. It

is covered with moderately large rough scales.

The head is small, and the eyes large; the

mouth small, and the teeth are more nume-
rous in the upper jaw than in the lower; the

dorsal and anal fins are of moderate width,

and the tail nearly even at the end ; the late-

ral line curves downwards over the pectoral

fins, and from thence runs straight to the

tail.

This species is an inhabitant ofi the Medi-
terranean, the Baltic, and the northern seas,

but is less common than either the plaise or

flounder, to both ol which it is superior as a

lood, though inferior in its general size, ft

is in its highest season in the months of Fe-

bruary, March, and April, after which it is

observed to grow les. Arm. It spawns in

May, or, if the spring proves cold, in June.

4. Pleuronectes tlesus. The flounder is

allied to the plaise in shape, but is generally

of smaller size and of more obscure colours ;

the upper side being of a dull brown, marbled

with paler and darker variegations, and the

under side of a dull white, sometimes ob-

scurely varied with brown ; the body is co-

vered with very small scales; and along the

back, at the base of the dorsal fin, runs a

row' of small sharp spines ; a similar row runs

along the base of the anal fin: the lateral line

is marked In a third row, continued almost

to the base of the tail, which is slightly round-

ed at the end: at the commencement of the

anal fin is a pretty strong spine.

The flounder is an inhabitant of the North-
ern, Baltic, and Mediterranean seas. About
our own coasts it is extremely common, and
even frequents our rivers at a great distance

from the salt waters. It is in considerable

esteem as a food, though much inferior to

some others ot the genus.

The pleuronectes passer of Linnaeus, con-

sidered by Mr. Pennant and some others as

a variety of the flounder, having the eyes on
the left side, is at present allowed to consti-

tute a distinct species.

5. Pleuronectes solea. The sole is an in-

habitant of the Northern, Baltic, and Ameri-

can seas, and grows to the length of more
than two feet, and to the weight of eight

pounds. Its general size, however, is much
smaller. Its shape is that of a very long oval

;

its colour obscure brown above, and white

beneath. It is covered with small rough

scales of an oblong form, each terminated by
numerous spines, and very strongly fastened

to (he skin. These scales, from the elegance

of their structure, form a favourite microsco-

pic object
;
and an erroneous idea sometimes

prevails, that the spiny end of the scale is that

by which it was inserted into the skin. The
pectoral fins, especially that on the upper

side, are commonly tipped with black.

Next to the turbot, this fi ll is considered

as the most delicate of the genus, and is

by many even preferred to the former;

the flesh being remarkably firm, white,

and well-flavoured: those of. moderate size

are in general most esteemed. The sole de-

lights in lying at the bottom of the coasts

which it frequents, preying on small shell-fish,

spawn, sea-insects, &c. and is generally taken

by the trawl-net. The chief fishery, accord-

4.*3

ing to Mr. Pennant, is at Brixham in Tor-
bay.

• o. Pleuronectes tuberculatus, with eyes
towards the left. The turbot, generally con-

sidered as superior to every other species as

an article of food, is an inhabitant of the Me-
diterranean and Northern seas, where it often

arrives at a very large size. It is, however,
far inferior in this respect to the holibut, and
is therefore not very happily distinguished

by Linnaeus under the name of pleuronectes

maximus. It is of a broader and squarer

form than any other of the genus, except the

pearl; and is of a dark brown above, marbled
with blackish spots of different sizes, and
w hite beneath ; the scales are so small as to

be, scarcely observable, but the skin is of a
wrinkled appearance, and covered with pretty

numerous and moderately large pointed tu-

bercles or abrupt spines, those on the upper
or coloured side being far larger than those

on the under side : the lateral line forms an
arch over the pectoral fins, and thence runs
straight to the tail.

Like the rest of this genus, the turbot ge-
nerally lies in deep w ater, preying on worms,
shell-fish, and marine insects, as well as oil

various kinds of small fishes. It is taken in.

great quantities about the northern coasts of
England, as well as on those of France, Hol-
land, &c. and is baited for with pieces of her-
ring, haddock, &c. but more particularly

with the smaller or river lamprey, vast quan-
tities of which are said to be purchased of
our fishermen by the Dutch, to the annual-
amount of not less than 700 pounds. The'-,

are chiefly taken about Mortlake, and sol'd

to the Dutch as bait tor the cod-fishery ; but
that people are said to have the art of pre-

serving them till the commencement of the
turbot-fishery.

The general manner in which the turbot-

fishery is practised at Scarborough, is thus

detailed by Mr. Pennant, in the British Zoo-
logy, from the communications of Mr. Travis
of that place j

“ When they go out to fish, eacli man is

provided with three lines. Each man’s lines

are fairly coiled upon a flat oblong piece of
vvicker-w'ork; the hooks being baited, and
placed very regularly in the centre of the
coil. Each line is furnished with fourteen
score of hooks, at the distance of six feet two
inches from each other. The hooks are fast-

ened to the lines upon sneads of twisted
horse hair 17 inches in length. When fishing

there are ’always three men in each coble;
and consequently nine of these lines are fast-

ened together, and used as one line, extend-
ing in length nearly three miles, and furnished

with 2520 hooks. An anchor and a buoy are
fixed at the first end of the line, and one
more at each end of each man’s lines, in all

four anchors, which are commonly perforated
stones, and four buoys, made of leather and
cork. The line is always laid across the cur-
rent. The tides of flood and ebb continue
an equal time upon our coast

; and when un-
disturbed by winds, run each way about six

hours: they are so rapid, that the fishermen
can only shoot and haul their lines at each
turn of tlie tide ; and therefore tiie lines al-

ways remain on the ground about six hours.

The same rapidity of the tide prevents their

using hand-lines; and therefore two of the
people commonly wrap themselves in the

sail and sleep, while the other keeps a strict
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look-out, for fear of being run down by ships,

and to observe the weather
; for storms often

rise so suddenly, that it is with extreme*diffi-
culty they can escape to shore, leaving their

lines behmd. The coble is twenty feet six

inches long, and five feet in extreme breadth :

it is about one ton burthen, rowed with three
pair ot oars, and admirably constructed for

the purposes of encountering a mountainous
sea. They hoist sail when the wind suits.”

PLICA POLONIGA. See Medicine.
PLINIA, a genus of plants of the poly-

andria monogynia class. The empalement
is divided into rive segments

; the flower con-
sists of five petals

; the stamina are 'numerous
filaments, slender, and as long as the flower;
the anthera are small, and so is the germen
ot the pistil

;
the sty le is subulated, and of

the length of the stamina; the stigma is

simple ; the fruit is a large globose berry, of
a striated or suicated surface, containing only
one cell, in which is a very large, smooth,
and globose seed. There are two species,
trees of America.
PLINTH. See Architecture.
PLOCAMA, a genus of the monogynia

order, in the pentandria class of plants. The
calvx is quinquedentate ; the fruit a berry
and trilocular, with solitary seeds. Of this

there is only one species, viz. the penduia, a
native of the Canaries.

PLOTTING, among surveyors, is the art

of laying down on paper, See. the several
angles and lines of a tract of ground surveyed
by a theodolite. Sec. and a chain. See Sur-
veying.
P LOTUS, or Darter, a genus of birds

of the order anseres. 'Idle generic character
is, bill straight, pointed, toothed

; nostrils a
slit near the base

; face and chin naked
; legs

short, all the toes connected. Of this genus
there are three species.

P. anhinga: head smooth; belly white:
inhabits Brasil ; two feet ten inches long

;

builds on trees, and is hardly ever seen on
the ground : when at rest, sits with the neck
drawn in between the shoulders; flesh oily

and rancid.

P. melanogaster, inhabits Ceylon and Java;
about three feet long: and the P. surinamen-
sis, has its head crested, and belly white

;
it

inhabits Surinam ; is 13 inches long; is do-
mesticated, and feeds on fish, insects, espe-
cially flies, which it catches with great dex-
terity, and is very active.

PLOVER. See Charadrius. .

PLOUGH. See Husbandry.
PLOUGHING. See Husbandry.
PLUKENETIA, a genus of the monoecia

monadelphia class and order. The male and
female flowers are produced separately' on
the same plant

;
the corolla is composed Of

four oval and patent petals, and the stamina
form a short pyramidal body : the fruit is a

depressed quadrangular capsule, containing a
single roundish and compressed seed. There
is one species.

PLUM-TREE. SeePRUNus,
PLUMBAGO, lead-wort, a genus of the

monogynia order, in the pentandria class of
plants. The corolla is funnel-form

; stamina
inserted in scales, inclosing the base of the
corolla ;

stigma flve-cleft
;
seed one. There

are seven species, the most remarkable of

which are the Europaa and Zeylonica. The
first grows naturally iu the southern parts of

Europe, and has a perennial root striking

deep in the ground. There are many slen-

der enamelled stalks, about three feet high,

terminated by tufts of sirkill funnel-shaped
flowers, of a blue

,
or white colour. The se-

cond grows naturally in both the Indies. The
upper part of the stalk and empalement are

covered with a glutinous juice, which catches

the small flies that light upon it. The for-

mer species is propagated bv parting the

roots, and by seeds; but the latter is too

tender to thrive in the open air in this coun-
try.

Plumbago, carburet of iron. This mine-
ral is found in various parts of Europe and
America. It occurs in kidney-form lumps of

various sizes. Its colour is dark iron-grey,

or brownish-black ; when cut, blueish-grey.

Opaque and slaty; texture fine-grained;

brittle; specific gravity from 1.98 to 2.09;
feels somewhat greasy; stains the fingers, and
marks strongly. The use of this mineral,
when manufactured into pencils, is known to

every person. It consists of

90 of 'carbon
1 0 of iron

100 .

PLUMBERY, the art of casting and work-
ing lead, and using it in buildings.

As this metal melts very easily, it is easy to

cast it into figures of any kind, by running
it into moulds of brass, clay, plaister, &c. But
the chief article in plumbery is sheets and
pipes of lead

; and as these make the basis of

the plumber’s work, we shall here give the

process of making them.
In casting sheet-lead, a table or mould is

made use of, which consists of large pieces of
wood well jointed, and bound with bars of
iron at the ends ; on the sides of which runs a
frame consisting of a ledge or border of

wood, two or three inches thick, and two or
three inches high from the mould, called the
sharps : the ordinary width of the mould,
within these sharps, is from three to four feet,

and its length is 16, 17, or 18 feet. This
should be something longer than the sheets
are intended to be, in order that the end
where the metal runs off from tlve mould may
be cut off; because it is commonly thin, or

uneven, or ragged at the end. It must stand
very even or level in breadth, and something
falling from the end in which the metal is

poured in, viz. about an inch or an inch and
a half, in the length of 16 or 17 inches. At
the upper end of the mould stands the pan,
which is a concave triangular prism, com-
posed of two planks nailed together at right

angles, and two triangular pieces fitted in be-

tween them at the ends. The length of this

pan is the whole breadth of the mould in

which the sheets are cast ; it stands with its

bottom, which is a sharp edge, on a form at

the end of the mould, leaning with one side

against it
; and on the opposite side is a han-

dle to lift it vip by, to pour out the melted
lead ; and on that side of the pan next the

mould, are two iron hooks to take hold of

the mould, and prevent the pan from slip-

ping, while the melted lead is pouring out of

it into the mould. This pan is lined on the

inside with moistened sand, to prevent it from
being fired by the hot metal. The mould is

also spread over, about two-thirds of an inch
thick, with sand sifted and moistened, which
is rendered perfectly level by moving over it

a piece of wood called a strike, by trampling
upon it with the feet, and smoothing it over
with a smoothing-plane

; which is a thick plate
ot polished brass, about nine inches square,
turned up on all the four -edges, and with a
handle fitted on to the upper or concave
side. The sand being thus smoothed, it is lit

for casting sheets of lead
;
but if they would

cast a cistern, they measure out the sir-' of
the four sides, and having taken the di. u-
sions ot the front or fore-part, make mould-
ings by pressing long slips of wood, which
contain the same mouldings into the level
sand

; and form the figures of birds, beasts,
&c. by pressing in the same manner leaden
figures upon it, and then taking them off,

and at the same time smoothing the surface
where any of the sand is raised up by mak-
ing these impressions upon it. The rest' of
the operation is the same in casting either
cisterns or plain sheets of lead. But before
we proceed to mention the mamfer in which
that is performed, it will be necessary to give
a more particular description of tlie strike.

I he strike theu is a piece of board about five
inches broad, and something longer than the
breath of the mould on the inside

; and at
each end is cut a notch, about two inches
deep, so that when it is used, it rides upon the
sharps with those notches. Before they be-
gin to cast, the strike is made ready by tack-
ing two pieces of an old hat on the notches,
or by slipping a case of leather over each end,
in order to raise the under side about one-
eighth ot an inch, or something more, above
the sand, according as they would have the
sheet to be in thickness; then they tallow the
under edge ot the strike, and lay it across the
mould. 'Die lead being melted, it is laded
into the pan, in which, when there is a suffi-

cient quantity for the present purpose, the
scum of the metal is swept off with a piece of
board to the edge of the pan, letting it settle

on the sand, which is by this means prevent-
ed from falling into the mould at the pouring
out of the metal. \V hen the lead is cool
enough, which is known by its beginning to
stand with a shell or wall on the sand round
the pan, two men take the pan by the han-
dle, or else one of them lifts it up by a bar
and chain fixed to a beam in the ceiling, and
pour it into the mould, while another man
stands ready with the strike, and, as soon as
they’have done pouring in the metal, puts on
the mould, sweeps the lead forward, and
draws the overplus into a trough prepared
to receive it. The sheets being thus cast,
nothing remains but to planish the edges, in
order to render them smooth and straight *

but if it is a cistern, it is bent into four sides,

so that the two ends may join the hack,
where they are soldered together, after which
the bottom is soldered up.

The method of casting pipes without sol-
dering. To make these pipes, they have a
kind of little mill, with arms or levers to turn
it with. The moulds are of brass, and con-
sist of two pieces, which open and shut by
means of hooks and hinges, their inward ca-
liber or diameter being according to the size
of the pipe to be made, and their length is

usually two feet and a half. In the middle
is placed a core, or round piece of brass or
iron, somewhat longer than the mould, and
of the thickness of the inward diameter of the
pipe. This core is passed through two cop-
per-rundles, one at each eud of the mould.
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1 tvhich they serve to close ;

and to these is

joined a little copper tube about two inches

long, and of the thickness the leaden pipe is

intended to be of. By means of these tubes

the core is retained in the middle of the ca-

vity of the mould. The core being in the

mould, with the rundles at its two ends, and

the lead melted in the furnace, they take it

up in a ladle and pour it into the mould by a

little aperture at one end, made in the form

of a funnel. When the mould is full, they

pass a iiook into the end of the core, and

;

turning the mill, draw it out ; and then open-

ing the mould, take out the pipe. If they

desire to have the pipe lengthened, they put

one end of it in the lower end of the mould,

and pass the end of the core into it ^hen
shut the mould again, and apply its ^Rlle
and tube as before, the pipe just cast serving

foi rundle, &c. at fhe other end. Things

being thuJMilaced, they pour in fresh metal,

and repeatire operation til! they have got a

pipe of the length required.

For making pipes of sheet-lead, the plumb-

ers have wooden cyUhders of the ||ngth and

thickness required, and on these they form

their pipes by wrapping the sheet around

them, and soldering up the edges all along

them. See Pipe.

PLUMERIA, a genus of the pentandria

monogyma class of plants, the corolla of

which consists of a single funnel-like petal,

with a long tube, and divided into live ob-

long segments at the limb : the fruit is com-
posed of two jointed and ventricose follicles,

form d of a single valve each, and containing

numerous oblong seeds. There are four

species.

PLUMMET, plumli-rule or plumb-line,

an in trument used by carpenters, masons,

&c. in order to judge whether walls. &c. are

upright planes, horizontal, or the like. It

is thus called from a piece of lead, plum-

bum, fastened to the end of a cord, which

usually constitutes this instrument. Some-

times the string descends along a wooden
ruler, &c. raised perpendicularly on another,

in which case it becomes a level. See

Level. #
PLUMMING, among miners, is the me-

thod of using a mine-dial, in order to know
the exact place of the work where to sink

down an air shaft, or to bring an adit to the

work, or to know which way the load in-

clines when any hexure happens in it.

It is performed in this manner: A skilful

person, with an assistant, and with pen, ink,

and paper, and a long line, and a sun-dial,

after his guess of the place above ground,

descends into the adit or work, and there

fastens one end of the line to some fixed

thing in it ; then the incited needle is let to

rest, and the exact point where it rests is

marked with a pen ; he then goes on farther

in the line still fastened, and at the next tiex-

ure on the adit he makes a mark on the line

bv a knot or otherwise ; and then letting

down the dial again, he there likewise notes

down that point at which the needle stands in

this second position. In this manner he
proceeds, from turning to turning, marking

down the points, and marking the line, till

lie comes to the intended place
;

this done,

he ascends and begins to work on the surface

Of the earth what he did in the adit, bring-

ing the first knot in the line to such a place

flI
where the mark of the place of the needle
will again answer its pointing, and continues

this till he comes to the desired place above
ground, which is certain to be perpendicu-

larly over the part of the mine into which
the air-shaft is to be sunk.

PLUNGER, in mechanics, the same with
the forcer of a pump. See Pump.
PLURALITY. If any person having one

benefice with cure of souls of eight pounds a

year in the king’s books, shall accept another
of whatsoever value, and be instituted and
inducted into the same, the former benetice

shall be void ; unless he has a dispensation

from the archbishop of Canterbury, who has
power to grant dispensations to chaplains of

nob !emen and others under proper qualifica-

tions, to hold two livings, provided they are
not more than thirty miles distant from each
other, and provided that he resides in each
for a reasonable time every year, and that he
keeps a sufficient curate in that in which he
does not ordinarily reside.

PLUS, in algebra^ character marked
thus

-f-, used for the sign of addition. See
Character.
PLUSH, in commerce, &c. a kind of

stuff leaving a sort of velvet knap, or shag,

on one side, composed regularly of a woof
of a single woollen thread, and a double warp,
the one wool, of two threads twisted, the
other goats or camel’s hair; though there
are some plushes entirely of worsted, and
others composed wholly of hair.

Plush is manufactured, like velvet, on a
loom with three treadles; two of these se-

parate and depress the woollen warp, and
the third raises the hair warp, upon which
the workman throwing the shuttle, passes
the woof between tiie woollen and hair warp;
and afterwards laying a brass broach, or
needle, under that or the hair, he cuts it

with a knife destined for that use
; conducting

the knife on the broach, which is made a
little hollo^ all its length, and thus gives
the surface of the plush an appearance of
velvet. See Velvet.
There are other kinds of plush, all of silk

;

some of which have a pretty long knap on
one side, and some on both.

PLUVIAMETER, a machine for mea-
suring the quantity of rain that falls. Fig. 16,

Plate I. Pneumatics, shews the section ol a very
good pluviameter. It consists of a hollow

cylinder, having within it a cork ball attach

cd to a wooden stem, which passes through
a small opening at top, on which is placed
a large tunnel. v When this instrument is

placed in the open air in a free place, the
rain that falls within the circumference of

the funnel will run down into the tube, and
cause the cork to iloat, and the quantity oi

water in the tube may be seen by the height

to which the stem of fhe float is raised.

The stem of the ttoat is so graduated, as to

shew by its divisions the number of perpen-
dicular inches of water which fell on the

surface of the earth since the last obser-

vation.

A very simple pluviameter, and which will

answer all practical purposes, consists

simply of a copper funnel, the area of whose
opening is exactly ten inches

; this funnel is

fixed in a bottle, and the quantity of rain

caught is ascertained by multiplying the

weight in ounces by .173, which gives the
depth in inches and parts of an inch.
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PNEUMATICS. Though the word
pneumatics means, strictly, th^^science
which treats of the properties of gene-
ral, yet it is commonly used to express the
mechanical properties of elastic or aeriform
fluids

; such as their weight, density, com-
pressibility, and elasticity. The other pro-
perties ot elastic fluids are treated of under
Chemistry and Air.
The air is a fluid in which we live and

breathe : it entirely envelopes our globe,
and extends to a considerable height around
it. 1 ogether with the clouds and vapours
that float in it, it is called the atmosphere.
As it is possessed of gravity in common with
all other fluids, it must press upon bodies
in proportion to the depth at which they are
immersed in it

; and it also presses in every
direction, in common with all other fluids.

It differs from all other fluids in the four
following particulars: 1. It can be compress-
ed into a much less space than it naturally
possesses

; 2. It cannot be congealed cir

fixed as other fluids may
; 3. It is of a differ-

ent density in every part upward from the
earth’s surface

; decreasing in its weight, bulk
for bulk, the higher it rises ; 4. It is of an*
elastic or springy nature, and the force of its

spring is equal to its weight.

Few people who are unacquainted with the
principles of natural philosophy, suppose
that tiie air by which we are surrounded is

a material substance, like water, or any other
visible matter. Being perfectly invisible,
and affording no resistance to the touch, it

must seem to them extraordinary, to consider
it as a solid and material substance

;
and yet

a few simple experiments will convince any
one that it is really matter, and possesses -

weight, and the power of resisting other bo-
dies that press against it.

Take a bladder that has not the neck tied,
and you may press the sides together,
and squeeze it into any shape. Fill this
bladder with air, by blowing into it, and
tie a string fast round the neck

:
you then

find that you cannot, without breaking the
bladder, press the sides together, and that
you can scarcely alter its” figure by any
pressure. Whence then arise these effects?
When the bladder was empty, you could
press it into any form; but the air with
which it is filled, prevents this : the resist-
ance you experience when it is filled with
air, proves that that is real matter as well as
any other substance that we are acquainted
with.

We are accustomed to say, that a vessel is

empty, when we have ponied out of it the
water which it contained. Throw a bit of
cork upon a bason ot water, and having put
an empty tumbler over it with the mouth
downwards, force it down through the wa-
ter ; the cork will shew the surface of the
water within the tumbler, and you will see
that it wih not rise so high within as without
the glass ; nor, if

y ou press ever so hard,
will it rise to the same level. The water
is, therefore, prevented from rising within
the tumbler, by some other substance which
already occupies the inside

; which substance
is the air that filled the tumbler when it was
inverted, and which could not escape, on ac-
count of the superior pressure of the water.

In like manner, having opened a pair o?
common bellows, stop up tiie nozzle se-
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curely, and you will find that you cannot
shut the bellows, which seems to be filled
with something that yields a little, like wool ;

but if yoiq unstop the nozzle, the air will
be expelled, and may be felt against the
hand.

' b

W hen the air is at rest, we can move in
it with the utmost facility

; nor does it offer
to us a sensible resistance, except the motion
is quick, or the surface opposed to it con-
siderable

; but when that is the case, its re-
sistance is very sensible, as may be easily
.perceived by the motion of a fan.

VV hen air is in motion, it constitutes wind
;

which is nothing more than a current or
stream of air, varying in its force, according
to the velocity with which it Hows.

The invisibility of air, therefore, is only
4he consequence of its transparency

; but it

is possessed of ail the common properties of
matter. \\ hen a vessel is empty, in the
usual way of speaking, it is in fact 'still filled

with air.

But it is possible to empty a vessel even
of the air which it contains, by which means
Ave shall be able to discover several proper-
ties of this fluid. I he instrument, or ma-
chine, by which this operation is performed,
is called an air-pump. As it is by means of
this useful instrument that all the mechani-
cal properties of air are demonstrated, it will
be necessary to describe its construction,
and the manner of using it, before we pro-
ceed to the experiments that are made with
it.

Plate I. Pneumatics, fig. 1. is the air-pump
that is now most in use. AA are two brass
barrels, each containing a piston, with a
valve opening upwards. They are worked
By means of the winch B, which has a pinion
that fits into the teeth of the racks CC, which
are made upon the ends of the pistons, and
by this means moves them up and down al-
ternately.

On the square wooden frame DR, there are
placed a brass plate G, ground perfectly flat,

and also a brass tube, let into the wood,
communicating with the two barrels and the
cock 1, and opening into the centre of
the brass plate at a. The glass vessel K, to
be emptied or exhausted of air, has its rim
ground quite flat, and rubbed with a little

pomatum, or hogVlard, to make it fit more
closely upon the brass plate of the pump.
These vessels are called receivers. Having
shut the cock I, the pistons are worked by
.the winch

; and the air being suffered to es-
cape when tire piston is forced down, be-
cause the valve opens upwards, but prevent-
ed from returning into the vessel for the same
reason, the receiver is gradually exhausted,
and will then be fixed fast upon the pump-
plate.

_

By opening the cock I, the air rushes
.again into the receiver.

As light as air,” is a common saying;
yet air can be shewn to have more weight
than is generally supposed. Take a hollow
copper ball, or other vessel, which holds a
wine quart, having a neck to screw on the
.plate of the air-pump1

;; and after weighing it

when full of air, exhaust it, and weigh it

when empty
; it will be found to have lost

sixteen grains, which shews that this is the
weight of a quart of air. But a quart of wa-
ter weighs 14621 grains : this divided by 16,
quotes 9.14 in round numbers

;
so that water
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es as heavy as air near the surface
ot the eai th. I his supposes air at a medium
temperature and density

; for these, as will
be seen afterwards, are variable.
When the receiver is placed upon the

plate of the air-pump without exhausting it,
it may be removed again with the utmost
facility, because there is a mass of air under
h, that resists by its elasticity the pressure
on the outside

; hut exhaust the receiver,
thus removmg the counter-pressure, and it
will be held clown to the plate by the weight
of the air upon it.

°

A hat the pressure of the air amounts to,
is exactly determined in the following man-
ner :

3

A\ hen the surface of a fluid is exposed to
the an, it is pressed by the weight of the
atmosphere equally on every part, and con-
sequently remains at rest. But if the pres-
sme is removed from any particular part,
he fluid must yield in that part, and he
forced out of its situation.

fnto the receiverjA (fig. 2.) put a small
vessel with qmcksiWr, or any other fluid
and through the collar of leathers at B, sus-
pend a glass tube, closed, or hermetically
sealed, as it is called, over the small vessel.
Having exhausted the receiver, let down
the tube into toe quicksilver, which will
not rise into the tube as long as the receiver
continues empty. But re-admit the air,
and the quicksilver will immediately ascend.
T lie teason of this is, that upon exhausting
the receiver, the tube is likewise emptied of
an- ; and therefore, when it is immersed in
the quicksilver, and the air re-admitted into
the receiver, all the surface of the quick-
silver is pressed upon by the air, except that
portion which lies above the orifice of the
tube

; consequently, it must rise in the tube,
and continue so to do, until the weight of
the elevated quicksilver presses as forcibly
on that portion which lies beneath the tube,
as the weight of the air does on every other
equal portion without the tube. •
Take a common syringe of any kind, and

having pushed the piston to the farthest end,
immeise it into water; then draw up the
piston, and the water will follow it. This is
owing to the same cause as the last : when
the piston is pulled up, the air is drawn out
ot the syringe with it, and the pressure of
the atmosphere is removed from the part
ot the water immediately under it ; conse-
quently the water is obliged to yield in tiiat
part to the pressure on the surface.

It is upon this principle that all those
pumps called sucking-pumps act : the piston
fitting tightly the inside of the barrel, by
being raised up, removes the pressure of the
atmosphere from that part, and consequently
the water is drawn up by the pressure upon
the surface.

1

In the beginning of the last century, phi-
losophers were of opinion that the ascent
o I water m pumps, was owing to what they
called “ rsature’s abhorrence of a vacuum
and that, by means of suction, fluids might
be raised to any height whatever.

Galileo was the first who discovered that
it was impossible to raise water higher than
thirty-three feet by suction only

; and thence
concluded, that not the power of suction,
hut the pressure of the atmosphere, was the
cause of the ascent of water in pumps

; that
a column of water thirty-three feet high was

,

a counterpoise to one as high as the atmo
sphere

; and that, for this reason, the 'water
would not follow the sucker any farther.

Ilis pupil Torricelli, considered that as
mercury was fourteen times as heavy as wa-
ter, a column of that fluid need only' be one-
fourteenth of the length of one of water, to
form an equal counterpoise to the pressure
of the air; and accordingly, having filled
with mercury a glass tube about three feet
Ion?, heidneticaliy sealed at one end, he in-
verted it into a small bason of mercury, and
found, as he expected, that the mercury
subsided to the height of about twenty-nine
inches and a half, and there remained sus-

Pen#d> leaving a space at the top of the
tube a perfect vacuum; which has been call-
edjwrom the inventor, the Torricellian
vacuum.

It was, however, some tinn^after this ex-
periment had been made, and even after it

had been universally agreed that the sus-
pension of tin* mercury was owing to the
weight of the atmosph^e, before i( was dis-
cov

i

i lci that the column ot mercury varied
in height, and consequently that the pres-
sure of the air was different at different
times.

I his phenomenon was, however, too re-
markable to 'he long unobserved. It was
impossible to avoid observing also, that the
changes in the height of the mercury were
accompanied, or very quickly succeeded, by
alterations in the weather. Hence the in-
strument obtained the name of weather-glass

;

and from its also measuring the weight of the
atmosphere, it is called the barometer. It
is merely a tube filled with mercury, and in-
verted into a bason of the same, having a
scale fixed at the top to ascertain the rising
and falling of the mercury, by the changes
m the weight of the atmosphere. A more
particular account of the construction and
use of this instrument is given under Baro-
meter.

These effects arising from the weight and
pressme of the atmosphere, have been ab-
surdly attributed to suction

; a word which
ought to be ''exploded, as it conveys a false
notion of the cause of these and similar phe-
nomena. To prove that an exhausted re-
ceiver is held down by the pressure of the
atmosphere, take one open at top, and ground
quite flat, as A fig. 3, and covered with a
hi ass plate R, which has a brass rod pass-
ing through it, working in a collar of leather,
so as to be air-tight

; to tins rod suspend a
small receiver within the large one, a little
way from the bottom

; place the receiver
A upon the pump-plate, and exhaust it-
it will now be fixed first down

; but the small
receiver may he pulled up or down with
perfect ease, as it is itself exhausted, and all
the air which surrounded it removed, con-
sequently it cannot be exposed to any pres-
s'-11 e ; then let the. small one down upon the
plate, but not over the hole by which the
an is exti acted, and re-admit the air into
the large receiver, which may then he re-
moved

;
it will he found that "the small one

being itself exhausted, it held down fast by
the air, which is now admitted round the
outside. If the large receiver is again put
over it and exhausted, the small one will
be at liberty

; and so on, as often as the ex-
periment is repeated.



A square column of quicksilver twenty-
line and a half inches high, and an inch thick,
weighs just fifteen pounds, consequently, the
air presses with a weight equal to fifteen

pounds upon every square inch of the earth’s

surface: and 144 times as much, or 2160
pounds, upon every square foot.

d he earth’s surface contains in round num-
bers, 200,000,000 square miles

; and as every
Square mile contains 27,876,400 square feet,

[there must be 5,575,080,000,000,000 square
[feet on the earth’s surface

; which number
(-multiplied by 21 60 pounds (the pressure
on each square foot), gives 12,043,468,800,
-000,000,000 pounds lor the pressure, or
•whole weight, of the atmosphere.

Reckoning the surface of a middle-sized
inan to be about 14 square feet, he sustains
a pressure from the air equal to 30,240 pounds
[Troy, or 1 1 tons 2 cvvt. and 18£ lbs. It may-
be asked, how it happens that we are not
[sensible of so great a pressure? The rea-

son is, that such pressures only are perceived
by us, as move our fibres, and put them, out
of their natural situations. Now the pres-

sure of the air being equal on all parts of

the body, it cannot possibly displace any of
tiie fibres, but on the contrary, braces, and
keeps them all in their relative situations.

Rut if the pressure is removed from any
'p irticular part, the pressure on the neigh-
bouring parts immediately becomes sensible.

Thus, if you take a receiver open at the top,

and cover it with your hand, upon exhaust-
ing the receiver, and so taking off the pres-

sure from the palm of the hand, you will

eel it pressed down by an immense weight,
[so as to give pain that would be insupport-

able, and endanger the breaking of your
•hand.

If the top of the receiver is covered by a
[piece of flat glass, upon exhausting it, the
[glass will be broken to pieces by the incum-
bent weight ; and this would happen to the
receiver itself, but for the arched top, that

resists the weight much more than a flat sur-

face.

This experiment may be varied, by tying
a piece of wet bladder over the open mouth
j©f the receiver, and leaving it to dry till it

becomes as tight as a drum. Upon exhaust-
big the receiver, you will perceive the blad-
der rendered concave, and it wiil yield more
iand more, until it breaks with a loud report,
which is occasioned by the air striking for-

Icibly against the inside of the receiver,
•upon being re-admitted.

- Air is one of the most elastic bodies in

mature; that is, it is easily compressed into

dess compass, and when the pressure is re-

moved, it immediately regains its former
bulk.

Let mercury be poured into a bent tube
ABCD (fig. 4,) open at both ends, to a
small height as BC

;
then stopping the end

D with a cork, or otherwise, air-tight, mea-
sure the length of confined air DC, and pour
mercury into the other leg AB, till the
height above the surface of that in CD is

[equal to the height at which it stands in the
barometer at the time. Then it is plain, that

the air in the shorter leg will be compressed
[With a force twice as great as at first, when
lit possessed the whole space CD

;
for then

it was compressed only with the weight of

Vo*. II.
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the atmosphere, but mow -it is compressed
by that weight, and the additional equal

weight of the column of mercury. The sur-

face of the mercury will now be at E; and
it will be found, upon measuring it, that

the space DE, into which the air is com-
pressed, is just half the former CD. If

another column of mercury was added,
equal to the former, it would be reduced
into one-third of the space it formerly oc-

cupied.

Hence the density of the air is proportional

to the fo:
-

ce that compresses it.

As all the parts of the atmosphere gravi-

tate, or press upon each other, it is easy to

conceive, that the air next the surface of

the earth is more compressed and denser

than what it is at some height above it
;
in the

same manner as if wool was thrown into a

deep pit until it reached the top. The
wool at the bottom having all the weight of

what was above it, would be squeezed into a

less compass; the layer, or stratum above
it, would not be pressed quite so much,
the one above that still less, and so on; till

the upper one, having no weight over it,

would be in its natural state. This is the

case with the air, or atmosphere, that sur-

rounds our earth, and accompanies it in its

motion round the sun. On the tops of lofty

buildings, but still more on those of moun-
tains, the air is found to be considerably

less dense than at the level of the sea.

The height of the atmosphere has never

yet been exactly ascertained
;

indeed, on
account of it.-, great elasticity, it may extend
to an immense distance, becoming, however,
rarer, in proportion to its distance from the

earth.

It is observed, that at a greater height
than forty-five miles, it does not refract the

rays of light from the sun
; and this is usu-

ally considered as the limit of the atmo-
sphere. In a rarer state, however, it may
extend much farther. And this is by some
thought to be the case, from the appear-
ance of certain meteors which have been
reckoned to be 70 or 80 miles distant-

Dr. Cotes has demonstrated, that if al-

titudes in the air are taken in arithmetical

proportion, the rarity of the air will be in

geometrical proportion. For instance.

7 \n 4

14 16

21 64
28

V
256
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V 268435456
105

Za

V 1073741824
112 o 4294967296
119 -O 17179869184
126 68719476736
133 - - 274877906944
140 1099511627776

And hence it is easy to prove by calcula-

tion, that a cubic inch of such air as we
3 M

breathe, would be so much rarefied at the
altitude ot 500 miles, that it would fill a
sphere equal in diameter to the orbit of Sa-
turn.

The elastic power of the air is always
equivalent to the force which compresses it:

for if it was less, it would yield to the pres-

sure, and be more compressed
; was it

greater, it would not be so much reduced ;

lor action and re-action are always equal •

so that the elastic fo»ce of any small portion
of the air we breathe, is equal to the weight
of the incumbent part of the atmosphere

;

that weight being the force which confines it

to the dimensions it possesses.

To prove this by an experiment, pour
some quicksilver into the small bottle A (fig.

5.) and screw the brass collar c of the tube
BC into the brass neck of the bottle, and
the lower end of the tube will be immersed
into the quicksilver, so that the air above
the quicksilver in the bottle will be confined
there. This tube is open at top, and is co-
vered by the receiver G, and large tube
EE; which tube is fixed by brass collars to
the receiver, and is closed at top. This
preparation being made, exhaust the air out
of the receiver G, and its tube, by putting
it upon the plate eff the air-pump, and the
air will, by the same means, be exhausted
out of the inner tube BC, through its open
top at C. As the receiver and tubes are
exhausting, the air that is confined in the
glass bottle A, will press so by its spring, as
to raise the quicksilver in the inner tube to
the same height as it stands at in the baro-
meter.

Miscellaneous experiments.

There is a little machine, consisting of
two mills, a and b, which are of equal
weights, independant of each other, and
turn equally free on their axles in the frame.
Eacli mill has four thin arms or sails, (fig. 6.)
fixed into the axis: those of the mill a, have
their planes at right angles to its axis, and
those of b have their planes parallel to it.

As the mill a therefore turns round in com-
mon air, it is but little resisted by it, be-
cause its sails cut the air with their thin
edges

; but the mill b is much resisted, be-
cause the broad side of its sails moves against
the air when it turns round. In each axle
is a fine pin near the middle of the frame,
which goes quite through the axle, and
stands out a little on each side of it : under
these pins a slider may be made to bear, and
so hinder the mills from going, when a
strong spring is set or bent against the oppo-
site ends of the pins.

Having set this machine upon the pump-
plate, fig. 1 . draw' up the slider to the pins on
one side, and set the spring at bend on the op-
posite ends of the pins

;
then push down the

slider, and the spring acting equally strong
upon each mill, will set them both going
with equal forces and velocities

; but the
mill a will run much longer than the mill
b, because the air makes much less resist-

ance against the edges of its sails than
against the sides of the sails of b.

Draw up the slider again, and set the
spring upon the pins as before

; then cover
the machine with the receiver upon the
pump-plate : and having exhausted the re-

ceiver of air, push down the wire (through
the cottar of leathers in the neck) upon the
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slider, which will disengage it from the pins,

and allow the mills to turn round by the im-
pulse of the spring ; and as there is no air in

the receiver to make any sensible resistance

against them, they will both move a consi-

derable time longer than they did in the
open air, and the moment that one stops the

other will do so too. This shews that air

resists bodies in motion ; and that equal bo-

dies meet, with different degrees of resistance,

according as they present greater or less

surfaces to the air.

"Fake a tall receiver A, covered at top

by a brass plate, through which works a rod

in a collar of leathers, (fig. 7.) and to the

bottom of which there is a .particular con-

trivance for supporting a guinea and a feather,

and for letting them drop at the same in-

stant. If they are let fall while the receiver

is full of air, the guinea will fall much quicker

than the feather; but if the receiver is first

exhausted, it will be found that they both
.arrive at the bottom at the same instant

:

which proves that all bodies would fall to the

ground with the same velocity, if it was not

lor the resistance of the air, which impedes
most of the motion of those bodies that have
the least momentum. In this experiment
tire observers ought not to look at the top,

but at the bottom of the receiver ; otherwise,

on account of the quickness of their motion,

they will not be able to see whether the

guinea and feather fall at the same instant.

3. Take a receiver, having a brass cap fit-

ted to the top with a hole in it
;

tit one end
of a dry hazel-branch about an inch long,

tight into the hole, and the other end tight

into a hole quite through the bottom of a

small wooden cup
;
then pour some quick-

silver into the cup, and exhaust the receiver

of air
;
and the pressure of the outward air on

the surface of the quicksilver, will force it

through the pores of the hazel, whence it

will descend in a beautiful shower, into a

glass cup placed under the receiver to catch

it.

Put a wire through the collar of leathers

on the top of the receiver, and fix a bit of

dry wood on the end of the wire within the

receiver
;
then exhaust the air, and push the

wire down, so as to immerse the wood into

a jar of quicksilver on the pump-plate; this

done, let in the air
;
and upon taking the

wood out of the jar, and splitting it, its

pores will be found full of quicksilver, which
the force of the a'r, upon being let into the

quicksilver, drove into the wood.

Join the two brass hemispherical cups A
and B together (rig. 8,) witti a wet leather

between them, having a hole in the middle

of it ;
tUen having screwed off the handle at

C, put both the hemispheres together and
screw them into the pump-plate, and turn

the cock E, so that the pipe may be open
all the way into the cavity of the hemi-
spheres

;
then exhaust the air out of them,

and turn the cock; unscrew the hemi-

spheres from the pump, and having put

on the handle C, let two strong men try to

pull the hemispheres asunder by the rings,

which they will find hard to do
; for if the

diameter of the hemispheres is four inches,

they will be pressed together by the external

air with a force equal to 190 pounds; and

to shew that it is the pressure of the air

that keeps them together, hang them by
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either of the rings upon the hook of the

wire in the receiver A (fig. 3.) and, upon
exhausting the air out of the receiver, they

will fall asunder of themselves.

Screw the end A of the brass pipe AB (fig.

9.) into the pump-plate, and turn the cock
t until the pipe is open; then put a wet
leather on the plate c a, fixed on the pipe,

and cover it with the tall receiver GH,
which is close at top ; then exhaust the air

out of the receiver, and turn the cock e to

keep it out; which done, unscrew the pipe

from the pump, and set its end A into a

bason of water, and turn the cock e to open
the pipe

;
on which, as there is no air in the

receiver, the pressure of the atmosphere on
the water in the bason will drive the water

forcibly through the pipe, and make it play

up iu a jet to the top of the receiver.

Set a square phial upon the pump-plate,

and having covered it with a wire cage, put

a close receiver over it, and exhaust the

air out of the receiver
;

in doing which, the

air will also make its way out of the phial,

through a small valve in its neck. When
the air is exhausted, turn the cock below' the

plate to re-admit the air into the receiver

;

and as it cannot get into the phial again,

because of the valve, the phial will be broken
into some thousands of pieces by the pres-

sure of the air upon it. Had the phial been
of a round form, it would have sustained this

pressure like an arch, without breaking
;

but as its sides are flat it cannot.

To shew the elasticity or spring of the air

:

tie up a very small quantity of air in a blad-

der, and put it under the receiver ; then ex-

haust the air out of the receiver, and the air

which is confined in the bladder (having
nothing to act against it) will expand by the

force of its spring, so as to fill the bladder
completely. But upon letting the air into

the receiver again, it will overpower that in

the bladder, and press its sides close toge-

ther.

If the bladder so tied up is put into a

wooden box, and has twenty or thirty pounds
weight of lead placed upon it, and tne box
is covered with a close receiver ; upon ex-

hausting the air out of the receiver, that

which is confined in the bladder will expand
itself so as to raise up all the lead by the

force of its spring.

Screw the pipe AB (fig. 9,) into the

pump-plate; place the tall receiver G1I upon
the plate c a, as before, and exhaust the air

out. of the receiver
;
then turn the cock e to

keep out the air, unscrew the pipe front the

pump, and screw it into the mouth of the

copper vessel C (fig. 10.), the vessel having
been first about half rilled with waiter. Then
open the cock e\ and the spring of the air

which is confined in the copper vessel will

force the waiter up through the pipe AB in

a jet into the exhausted receiver, as strongly

as it did by its pressure on the surface of

the water.

If a rat, mouse, or bird, is put under a re-

ceiver, and the air is exhausted, the animal
will be at first Oppressed as with a great

weight, then grow convulsed, and at last ex-

pire in all the agonies of a most bitter and
cruel death. But as this experiment is too

shocking to most spectators, it is common to

substitute a machine called the lungs-glass 1

in place of the animal.

If a butterfly is suspended in a receiver,
j

by a fine thread tied to one of its horns, it
j

will fly about in the receiver as long as it

continues full of air
;
but if the air. is ex- I

hausted, though the animal will not die,, i

and will continue to flutter its wings, it can-

not remove itself from the place where it-
J

hangs, in the middle of the receiver, until <

the air is let in again, and then the animal
will fly about as before.

Put a cork into a square phial, and fix-

it in with wax or cement
;
and put the phial

on the pump-plate with the wire cage, and
cover it with a close receiver

; then exhaust;

the air out of the receiver, and the air that

was corked up in the phial will break it out-
;

wards by the force of its spring, because
there is no air left on the outside of the
phial to act against that within it.

Put a shrivelled apple under a close re-

ceiver, and exhaust the air
; the spring of

air within the apple will plump it out, so as

to cause all the wrinkles to disappear
; but.

upon letting the air into the receiver again,

to press upon the apple, it will instantly re-
turn to its former decayed and shrivelled

state.
r
l ake a fresh egg, and cut off a little of

'

the shell and film irom its smallest end, then
put the egg under a receiver, and pump out
the air ;

upon which all the contents of the
egg will be forced out into the receiver, by
the expansion of a small bubble of air con-
tained in the great end, between the shell

\

and film.

Put some warm beer into a glass, and hav-
’

ing set it on the pump, cover it with a close

receiver, and then exhaust the air. Whilst
this is doing, and the pressure more and ;

more taken off from the beer in the glass,

the air in it will expand itself, and rise up
in innummerable bubbles to the surface of the J

beer
;
and thence it will be taken away with. >

the other air in the receiver. When the
j

receiver is nearly exhausted, the air in the
J

beer, which could not disentangle itself quick
enough to get off with the rest, will now
expand itseltso, as to cause the beer to have
all the appearance of boiling

; and the great-

est part of it will go over the glass.

Put some water into a glass, and a bit of

dr.v wainscot or other wood into the water;
then cover the glass with a close receiver,

and exhaust the air
;
upon which the air in

the wood, having liberty to expand itself,

will come out plentifully, and make all the

water to bubble about the wood, especially

about the ends, because the pores lie length-

wise. A cubic inch of dry wainscot has so

much air in it that it will continue bubbling
for near half an hour.

Let a large piece of cork be suspended by
a thread at one end of a balance, and coun-
terpoised by a leaden weight, suspended in.

the same manner, at the other. Let this

balance be hung to the inside of the top of a

large receiver
;

which being set on the

pump, and the air exhausted, the cork will

preponderate, and shew itself to be heavier

than the lead ;
but upon letting in the air

again the equilibrium will be restored. The
reason of this is, that since the air is a fluid,

and all bodies lose as much of their absolute

weight in it as is equal to the weight of their

bulk of she fluid, the cork being the larger.
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Aoclv, loses more of its real weight than the

lead does; and therefore must in fact be

heavier, to balance it under the disadvantage

of losing some of its weight ; which disad-

vantage being taken ol! by removing the air,

the bouies then gravitate according to their

real quantities ot matter, and the cork which

balanced the lead in air,, shews itself to be

heavier when in vacuo.

Set a lighted candle upon the pump, and
cover it with a tall receiver. If the receiver.

’ holds a gallon, the candle will burn a rni-

I nute ;
and then, after having gradually de-

j caved from the first instant, it will go out,

, which shews that a constant supply of fresh

i
air is as necessary to feed llame, as animal

j

life.

The moment when the candle goes out,

;
the smoke will be seen to ascend to the top

of the receiver, and there it will form a sort

|
of cloud; but upon exhausting the air, the

|

smoke will fail down to the bottom of the

receiver, and leave it as clear at the top as

I it was before it was set upon the pump.
1 This shews that smoke floes not ascend on
1 account of its being positively light, but

because it is lighter than air; and its falling

to tlie bottom when the air is taken away,

shews that it is not destitute of weight.

,So most sorts of wood ascend or swim in

water; and yet there are none who doubt of

the wood’s having gravity or weight.

Set a bell oa the pump- plate, having a

contrivance so as to ring it at pleasure, anti

cover it with a receiver ; then make the

f clapper strike against the bell, and the sound
will be very well heard

;
but exhaust the

receiver of air, anti then, if the clapper is

made to strike ever so hard against the bell,

it will make no sound; which shews that

air is absolutely necessary lor the propaga-

tion of sound.

Of condensed air. It has been shewn,
that air can be rarefied, or made to expand

:

we now proceed to shew that it can also be

condensed, or pressed into less space than it

generally occupies. 'The instrument used

for this purpose is called a condenser.

Fig. 12, represents a machine of this kind ;

it consists of a brass barrel containing a pis-

i

ton, which has a valve opening downwards
;

so that as the piston is raised, the air passes

through. the-d,alve ; but as the piston is pushed
down, the air cannot return, and is therefore

forced through a valve at the bottom of tire

barrel, that allows it to pass through into the

receiver 13, but prevents it from returning.

Thus, at every stroke of the piston, more air

is throw'll into the receiver, which is of very

thick and strong glass. The receiver is held

j down upon the plate C by the cross piece

D, and the screws EF. . The air is let out

of the receiver by the cock G, which com-
municates with it.

A great variety of experiments may be
performed by means of condensed air, a few
of which we shall here enumerate.
The sound of a bell is much louder in

I

condensed than in common air.

A phial that would bear the pressure of

the common atmosphere, when the air is

exhausted from the inside, will be broken by
condensing the air round it.

A very beautiful fountain may be made
by condensed air. Procure a strong copper
vessel, fig. 13, having a tube that screws

into the neck of it so as to be air-tight, and

long enough to reach to near the bottom.

Having poured a quantity of water into the

vessel, but not enough to fill it, and screwed
in the tube, adapt to it a condensing syringe,

and condense the air in the vessel ;
shut the

stop-cock, and unscrew the syringe ; then, on
opening the stop-cock, the air acting upon
the water in the vessel, will force it out into

a jet of very great height. A number of

different kinds ofjets may be screwed on the

tube, such as stars, wheels, &c. forming a

very pleasing appearance.

Dr. Hook invented the gage, or instru-

ment for measuring the degree of rarefac-

tion, or exhaustion, produced in the receiver,

and which is a necessary appendage to the

air-pump. If a barometer is included be-

neath the receiver, the mercury will stand at

the same height as in the open air ; but when
the receiver begins to be exhausted, the

mercury will descend, arid r e-t at a height

which E, in proportion to its firmer
height, as the spring of the air remaining in

the receiver, to its spring before exhaus-

tion. Thus, if the height of the mercury,

after exhaustion, is the thousandth part of

what it was before, we say that the air in the

receiver is rarefied 1000 times. On account

of the inconvenience of including a barome-
ter in a receiver, a tube, of six or eight

inches in length, is filled with mercury, and
inverted in the same manner as the baro-

meter. 'Phis being included, answers the

same purpose, with no other difference, than

that the mercury does not begin to descend

till about three-fourths of the air is exhaust-

ed ; it is called the short barometer-gage.

'Fiiis is generally placed detached, but com-
municating with the receiver by a tube con-

cealed in the frame, as is represented at fig.

1. Others place a tube of a greater length

than the barometer, with its lower end in a

vessel of mercury, exposed to the pressure

of the air, while its upper end communi-
cates with the receiver. Here the mercury
rises as the exhaustion proceeds, and the

pressure of its remaining air is shewn by
the difference between the height and that

of a barometer in the room : this is called

the long barometer-gage.

These gages are not often constructed so

as to answer the purpose of shewing great

degrees of exhaustion ;
for the mercury,

though at first boiled to clear it of the air

and moisture that adhere to it, and render

it sensibly lighter, gradually becomes again

contaminated by exposure to the air in the

bason of either gage. They cannot, there-

fore, in strictness, be compared to a good

barometer, in which this does not happen.

If the tubes of the gages are less than half an

inch in diameter, the mercury will be sensi-

bly repelled downwards, so as to require a

correction for the long gage when compared
with a barometer whose tube is of a differ-

ent bore, and to render the short gage use-

less in great exhaustions.

Thus, for example, if the short gage has

a tube of one-tenth of an inch in diameter,

the mercury will fall to the level of the

bason, when the exhaustion is 150 times, and

will stand below the level for all greater de-

grees of rarefaction. These difficulties may
be all removed, by making the short gage in

the form of an inverted syphon, with one leg

open, and the other hermetically sealed.

3 M 2
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It must be confessed, however, that it is dif-

ficult to boil the mercury in these.

In using the air-pump, every substance
containing moisture should be removed from
the pump-plate, as water assumes the form
of an elastic vapour when the pressure of the

atmosphere is taken away. The receivers

used formerly to be placed upon the pump-
plate, on leathers soaked in water or oil ;

but Mr. Nairne discovered that an elastic

vapour arose from this, that considerably af-

fected the gage, and prevented it from shew-
ing the real degree of rarefaction of the air.

Instead of the leathers to place under the re-

ceiver, the best way is, to have the pump-
plate ground perfectly flat, and also the edge
of the receiver, which should be rubbed with
a little hog’s-lard or soft pomatum, which
will perfectly exclude the air, and will not
afford any moisture. The pump-plate and
the receiver should be wiped very clean.

When leathers are used, the barometer-
gages will not shew the degree of rarefac-

tion of the air; which, however, may be as-

certained by a gage invented by Mr. Smea-

|

ton, and called, from its form, the pear-gage,

j

It consists of a glass vessel, in the form of

a pear, fig. 1 1, and sufficient to hold about
half a pound of mercury : it is open at one
end, and at the other end is a tube herme-
tically closed at top. The tube is graduated,
so as to represent proportionate parts of the

whole capacity. This gage, during the ex-

haustion of the receiver, is suspended in it

by a slip of wire, over a cistern of mercury,
placed also in the receiver. When the pump
is worked as much as is thought necessary,
the gage is I t down into the mercury, and
the air re-admitted. The mercury will im-
mediately rise in the gage : but if any air

remained in the receiver, a certain portion of

it would be in the gage; and as it would
occupy the top of the tube above the mer-
cury, it would shew by its size the degree
of exhaustion

;
for the bubble of air would

be to the whole contents of the gage, as the
quantity of air in the exhausted receiver

would to an equal volume of the common at-

mospheric air. If the receiver contained
any elastic vapour generated during the
rarefaction, it would be condensed upon the
re-admission of the atmospheric air, as it can-
not subsist in the usual pressure. The pear-

gage, therefore, shews the true quantity of
atmospheric air left in the receiver. Hence
it will sometimes indicate that all the per-

manent air is exhausted from the receiver,

except about part, when the other

gages do not shew a degree of exhaustion

of more than 200 times, and sometimes much
less.

Particular care should be taken, after mak-
ing any experiments where vapour lias been
generated, to clear the pump of it, before

any other experiments are attempted ; for

the vapour remains not only in the receiver,

but also in the tubes and barrels of the
pump, and will, when the air is again rare-

fied, expand as before. To clear the pump
of this vapour, take a large receiver, and
wiping it very dry, exhaust it as far as
possible. The expansible vapour which re-

mained in the barrels and the pipes, will now
be diffused through the receiver

;
and, con-

sequently, will be as much rarer than it was
before, as the aggregate capacity of the re-
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ceiver is larger than that of the pump and
pipes. If the receiver is large, one exhaus-
tion will be sufficient to clear the pump so
fai , that what remains can be of no conse-
quence. If the receiver is small, the opera-
tion should be repeated two or three times.

In all mercurial experiments with the air-
pump, a short pipe must be screwed into
the hole of the pump-plate, so as to rise
above it about half an inch, to prevent the
quicksilver from getting into the air pipe
and barrels, in case any should accidentally
be spilt over the jar; for if it gets into the
barrels, it spoils them, by loosening the sold-
er, and corroding the brass.

W ith respect to the leathers, if your pump-
plate is not ground, they are absolutely ne-
cessary

; they should be previously soaked
in oil from which the moisture has been ex-
pelled by boiling, or hog’s-Iard with a little

bee’s-wax, which gives a clamminess very
proper for the purpose.

It is evident, that the vacuum in the re-
ceiver of the air-pump, can never be per-
tect, that is, the air can never be entirely
exhausted

; for it is the spring of the air
in the receiver, that raises the valve, and
forces its way into the barrel ; and the bar-
rel at each suction can only take away a
certain part of the remaining air, which is

in proportion to the quantity before the
stroke, as the capacity of the barrel is to
that of the barrel and receiver added toge-
ther.

This, however, is an imperfection that is

seldom of much consequence in practice,
because most air-pumps, at a -certain period
of the exhaustion, cease to act, on account
of their imperfect construction

;
for the

valves usually consist of a piece of oiled
bladder tied over a hole, so that the air is

at liberty to pass by lifting up the bladder,
but cannot return again ; and thus there will

unavoidably be a small space left between
the lower valve and the piston, when down.
Now, it will happen, when the air in the

receiver is very rare, that its spring will

not be strong enough to overcome the ad-
hesion of the bladder forming the lower
valve, which consequently will remain shut
and the exhaustion cannot proceed. Or,
before this period, it may happen, that the
air between the valves when the piston is

up, may be so small as to lie in the space
between the two valves when the piston is

down, without being sufficiently condensed
for its spring to overcome the adhesion of

the bladder forming the upper valve, and the

weight of the atmosphere that presses it : in

this case, the upper valve will remain shut,

and the exhaustion cannot proceed.

Various modern improvements in the air-

pump, obviate these inconveniences in a

great degree. Mr. Smeaton, a very ingeni-

ous mechanic, enlarged the size of the lower

valve ; and, to strengthen it, supported it on

a brass grating, resembling a honey-comb.

This allowed the valve to rise more easily.

He also covered the top of the barrel, mak-

ing the piston-rod work through a collar of

leathers, by which he took off ttie pressure of

the atmosphere from the piston-valve, which

acted against the rarefied air in the receiver.

Pumps on this construction have been made
by Nairne, and other artists in London, and

have answered extremely well.

The air-gun. This pneumatical instru-

ment is an ingenious contrivance, which will

drive a bullet with great violence, by means
of condensed air, forced into an iron ball by
a condenser. Fig. 14. represents the con-

denser for forcing the air into the ball. At
the end a of this instrument is a male screw,

on which the hollow ball b is screwed, in

order to be filled with condensed air. In

the inside of this ball is a valve, to hinder

the air after it is injected from making its

escape, until it is forced open by a pin,

against which the hammer of t he lock strikes

;

which then lets out as much air as will drive

a ball with considerable force to a great

distance.

When you condense the air in the ball,

place your feet on the iron cross h h, to which

the piston-rod cl is fixed ;
then lift up the

barrel e a, by the handles i i, until the end

of the piston is brought between e and c ;

the barrel a c will then be filled with air

through the hole e. Then thrust down the

barrel ac by the handles i i, until the piston

e joins with the neck of the iron ball at a:
the air,“ being thus condensed between e

and a, will force open the valve in the ball

;

and when the handles i i are lifted up again,

the valve will close, and keep in the air
;

so

by rapidly continuing the stroke up and

down, the ball will presently be filled ; after

which, unscrew the ball off the condenser,

and screw it upon another male screw, which

is connected with the barrel, and goes

through the stock of the gun, as represented

fig. 15. Twelve dwts. of air have been inject-

ed into a ball of 3.75 inches diameter, which

has discharged 15 bullets with considerable

force.

There are many contrivances in construct-

ing air-guns
;
some have a small barrel con-

tained within a large one, and the space be-

tween the two barrels serves for the reception

of condensed air. In this sort, a valve is

fixed at a, (fig. 15,) with a condenser fixed

to the barrel, and continued through the

butt-end to c, where the piston-rod may be

always left in. Place your feet on the pin,

and the whole gun serves instead of the

handles ii (fig. 14.) to condense the air in

the barrel.

Fig. 17. is a section of the gun, by which

the principle of its action may be fully un-

derstood : the inside barrel K is of a small

bore from which the bullets are shot, and
a larger barrel CDSR is on the outside of it.

In the stock of the gun is a syringe S, which
forces in the air through the valve EP into

the cavity between the two barrels. The
ball K is put into its place in the same way
as in another gun. There is a valve at SL,
which, being opened by the trigger O, per-

mits the air to come behind the bullet, so as

to drive it out with great force. If the

valve is suddenly opened and closed, one
charge of condensed air may make several

discharges of bullets
;
because only part of

the air will go out at a time, and a fresh bul-

let may be put into the place K.

The magazine air-gun differs from the com-
mon one, only by having a serpentine bar-

rel, which contains ten or twelve balls

;

these are brought into the shooting barrel

successively, by means of a lever ;
and they

may be discharged so fast as to be nearly of

the same use as so many different guns.

Fig. 18. shews a section of the gun, or at
|

least, as much of it as is necessary to give a

complete idea of the whole. AE is part of
jj

the stock ; G the end of the injection syringe,
j

with its valve H, opening into the cavity I

FF between the barrels. KK is the small
'

or shooting barrel, which receives the bullets,

one at a time, from the magazine ED, which

is a serpentine cavity, where the bullets are
]

lodged and closed at the end D ;
the circu- ;•

lar part is the key of a cock, having a cy-
j

lindrical hole, IK, through it, equal to the

bore of the small barrel, and forming a part !

of it. When the lock is taken off, the several
j

parts come in view, by means of which the

discharge is made, by pushing up the pin

P p, which rises and opens a valve, ^ ,
to let

in the air against the bullet I, from the ca-

vity FF, which valve is immediately shut,

down again by means of a long spring of

brass, NN. This valve V, being a conical

piece of brass, ground very true, will be suf-
j

ticient to coniine the air. To make a dis-
j

charge, pull the trigger ZZ, which throws up

the seer y x, and disengages it from the notch

.r, upon which the strong springWW proves

the tumbler T, to which the cock is’fixed.

The end u of this tumbler, bears down the
j

end v of the tumbling lever R, which by its

other end m raises the flat end, l, ot the ho-

rizontal lever Q, by which means the pin

P p is pushed up, and opening the valve V,.
I

discharges the bullet. To bring another

bullet instantly to succeed to I, there is a

part H called the hammer, represented in

lig. 19. which turns the cock so as to place
j

the cylindric bore of the key I k in any si- 11

tuation required. Thus when the bullet is
J

in the gun/ the bore of the key coincides

with that of the barrel KK ; but when it is

discharged, the hammer H is instantly

brought down to shut the pan of the gun
;

by which motion the bore ot the key is turn-

ed into the situation ik, so as to coincide

with the orifice of the magazine ;
and upon

lifting the gun upright, the ball next the

key tumbles into its cavity, and falling be-

hind two small springs s s fig. 18. is by them
j

detained.

American air-pump. It would not come
within the limits of this work, to enumerate

all the improvements, and different modes
of construction, used in this instrument...

The latest are the air-pumps made by Haas

and Hurter, Cuthbertson, and Prince, each,

of which has particular advantages.

We shall however give a perspective view of

the air-pump invented by Mr. Cuthbertson,.

which is so excellent in its structure, and so

powerful in its effects, as to demand in the

present improved state of science, a particular

notice and description. See Plate II. Pneu-

matics, Cuthbertson's air-pump. The two

principal gages of this pump are screwed

in their places ;
but it is not necessary that

these should be used together, except in-

experiments that require great nicety, and

very exact exhaustion. In common cases,

either of them may be taken away, and a.

stop-screw put into its place. \\ hen the

pear-gage, which has been already describ-

ed, is used, a small round plate, large enough

for the receiver to stand upon, must first be|

screwed into a hole at a, bat when this gage

is not used this hole must be closed with a

stop-screw. When all these gages are used,.
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and the receiver is exhausted, the stop-

screw B, at the bottom of the pump, must
be unscrewed, to admit the air into the re-

ceiver
;
but when the gages are not all used,

the stop-screw at«, or either of the others in

the place of gages, may be unscrewed for

this purpose. The mechanism and object of

the barrels D, D, the racks C, C, the plate

G, and handle II, will be easily understood
from the figure. CD fig. 2. represents a sec-

tion of one of the barrels of the pump, F the

collar of leathers which renders it air-tight,

G a hollow cylindrical vessel to contain oil

;

K. is- also an oil-vessel, which receives the

ail that is driven with air through the hole

an, when the piston is drawn upwards; and
when this falls, the oil is carried over with the

air along the tube T, into the oil-vessel G :

c c is a wire which is driven upwards from
the hole a a by the passage of the air ; and
as soon as this is escaped, falls down again

by its own weight, shuts up the hole, and
prevents any air from returning by that way
into the barrel

;
at d d are fixed two pieces

of brass, to keep the wire c c in such a direc-

tion as may preserve the hole air-tight. H
is a cylindrical wire, which carries the piston

I, and is made hollow to receive a long wire

q q, that opens and closes the hole L, which

forms the communication with the receiver

standing on the plate : m is part of a pipe,

one end of which is screwed into the wire

q q, that opens and shuts the hole L ; and
upon the Other end O, is screwed a nut,

which, stopping in the smaller part of the

hole, prevents the wire from being lifted too

high. This wire and screw are more dearly

seen in fig. 3. ;
they slide through a collar

of leathers r r (see figs. 3 and 5,) in the

middle of the piston. Figures 5 and 6, are

the two main parts which compose the pis-

ton
; and when the pieces in tigs. 7 and 4

are added to it, the whole is represented in

fig. 3. Figure 5 is a piece of brass, turned

in a conical form, with a shoulder or ledge at

the bottom ;
a long female screw is cut into

it, about two-thirds of its length ;
and the

remaining part of the hole, in which there

is no screw, is about the same-sized diame-

ter as the screw part ; except a thin plate at

the end, which is of a breadth exactly

equal to the thickness of q q fig. 2. That

part of the inside of the conical piece of

brass, in which no thread is cut, is filled with

oiled leathers with holes in them, through

which q q can slide air-tight ;
there is also a

male screw with a hole in it which is fitted to

q q, and serves to press down the leathers

r r. In fig. 6, a a a a is the outside of the

piston, the inside of which is turned exactly

to fit the outside of fig. 5 ;
b b are round

leathers, cc is a circular plate of brass of

the size of the leathers, and dd is a screw

which serves to press them down as tight as

it is necessary. The male screw at the end

of fig. 7, is made to fit the screw in fig. 5.

If fig. 4. is put into fig. 5, and that again

into fig. 6, and fig. 7 screwed into the end

of fig. b, these will compose the whole pis-

ton as represented by fig. 3. II in fig. 2, is

that part to which the rack is fixed. If this,

therefore, is drawn upwards, it will make
fig. 5 shut dose to fig. 6, and drive out the

a'r above it; and when it is pushed down-

wards, it will open as far as the shoulder's a a

will allow, and suffer the air to pass through.

AA fig. 8. is the receiver-plate
;
B is a long

square piece of glass screwed to the under-

most side of the plate, through which a hole

is drilled, corresponding with that in the

centre of the receiver-pia;e, and with the

three female screws b b c.

To conceive how the rarefaction of the air

is effected, suppose the piston to be at the

bottom of the barrel, and a receiver to stand

upon the plate
;
the inside of the barrel from

the top of the piston to a is full of air, and
the piston shut: when drawn upwards, by
the cylindrical wire FI, it will drive the air

before it through the hole an into the oil-

vessel 11, and out into the atmosphere by
the tube T. The piston will then be at the

top of the barrel at a, and the wire q q will

stand nearly as it is represented in the

figure, just raised from the tube L, and pre-

vented from rising higher by means of the nut

n. While the piston is moved upwards, the

air will expand in the receiver, and be driven

along the bent tube m into the inside of the

barrel. Thus the barrel will be filled with

air, which, as the piston rises, will be rare-

fied in proportion as the capacity of the re-

ceiver, pipes, and barrel, is to the capacity

of the barrel alone. When the piston is

moved downwards again by H, it will force

the conical part tig. 5, out of the hollow

part fig. 6, as far as the shoulders a a . ;
fig.

3. will rest upon a a, fig. 6, which will then

be so far open as to permit the air to pass

freely through it, while at the same time the

end q q
is forced against the top of the hole,

and closes it in order to prevent any air

from returning into the receiver. Thus the

piston, while moved downwards, suffers the

air to pass out between the figs. 6 and 5,

and when it is at the bottom of the barrel,

will have the column of the air above it

;

and, consequently, when drawn upwards, it

will shut and drive out this air, and by open-

ing the hole L, give a free passage to more
air from the receiver. This process being

continued, the air will be exhausted out of the

receiver as far as the expansive power will

permit : for in this instrument there are no
valves, as in common air-pumps, to be forced

open by the air in the receiver, which, when
its elasticity is diminished, it becomes unable

to effect
;
nor is there any thing to prevent

the air from expanding to the greatest de-

gree.

The oil-vessel G, fig. 2, must be always

kept about half-full of oil ; and when it has

stood long without using, it will be right to

draw a table-spoonful or more through it, by
pouring it into the hole a, in the middle of

the receiver-plate, fig. 1. when the piston is

at the bottom of the barrel
;
then by moving

the winch FI backwards and forwards, the

oil will be drawn through all the parts of

the machine, and the superfluous part will

be forced out through the tube T, into the

oil-vessel G. Near the top of the cylindri-

cal wire FI, fig. 2, is a square hole, which is

intended to let in some of the oil from the

vessel G, that the oiled leathers, through

which the wire qq slides, may always be

duly supplied with it. Fig. 9. is a repre-

sentation of a condensing - apparatus used

with this pump.

Mr. Cuthbertson has by many experiments

shewn the great powers of exhaustion of

which this pump is capable. With the

double syphon-gage, and also with the long

gage, compared with an attached barometer
in which the mercury has been well boded,

the difference between the heights of the

mercurial column proved no more than

of an inch: the barometer standing at 30

inches, which is an exhaustion of 1200 times ;

and on some occasions, when the air was

very dry, he observed the difference to be

as low as .j-i_ of an inch, which gives more-

than double tliat degree oi rarefaction.

We must not omit the American air-pump,

invented by Mr. Prince, who first took away
the valves, which w'ere long known to pre-

vent the air from entering the barrel above
the piston. Fiis next attempt was to expel,

the air more perfectly oi.t of the barrel than

Mr. Smeaton had done, by making a better

vacuum between the piston and the top

plate, so that more of the air might be al-

lowed to expand itself into the barrel from
the receiver. Mr. Prince also contrived to

connect the valves on the top plate with the

receiver occasionally by means of a pipe and
cock, by the turning of which the machine
might be made to exhaust or condense at

pleasure. In order to remove the pressure

of the atmosphere from the valve on the top
plate, so that this valve might open as easily

as the piston-valve, he connected with the.

duct on the bottom piece, which conveys the
air from the valves to the cock, a small

pump of the same construction as the large

one, having the barrel opening into the cis-

terfT
;
the piston-rod, which is solid, moving

through a collar of leathers,, and a valve near
the top, through w hich the air is forced into

the atmosphere. This pump with one barrel

is called the valve-pump ; its chief use being,

to rarefy the air above the valves, or to re-

move the weight of the atmosphere from
them. When this valve-pump is used, the

passage through the cock is shut up
;

and,
therefore, instead of placing three ducts
at equal distances round the cock in the

manner of Mr. Smeaton’s, Mr. Prince divid-

ed the whole into five equal parts, leaving

the distance of one-fifth part between the

ducts leading" from the cistern and valves to

the cock, and two-fifths between each of

these and the one leading from the cock to

the receiver. By this adjustment, when the

communication is open between the receiver

and the valves for condensation, the other

hole through the cock opens the cistern to

the atmosphere; but when the communica-
tion is made between the cisterns and the

receiver for exhaustion, a solid part of the

key comes against the duct leading to the

valve and shuts it up, and the air which is

forced out of the barrel, passes through the

atmosphere into the valve-pump
; for the

valve of the small pump may be kept open
while the great one is worked.

Upon this construction, the pump with two
barrels may be made like the common pump,
which cannot be conveniently done where the

lower valve is retained. In this pump, the

pistons do not move the whole length of the

barrels
;
an horizontal section being made in

them a little more than half-way from the

bottom, where the top plates are inserted.

.

The pump is thus made more convenient and
simple ;

as the head of it is brought down
upon the top of the barrels, in the same man-
ner as in the common air-pump.

r

I he barrels
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also stand upon the same plane with the re-

c iver-plate, and this plane is raised high

enough to admit the common gage of 32 or

33 inches- to stand under it without incon-

venience in working the pump
; as the winch

moves through a less portion of an arch at

each stroke, than it would do if the pistons

moved through the whole length of the bar-

rels.

A g.ige for measuring the degree of con-

densation, having a free communication with

tiie valves, cock, See. is placed between the

barrels in this pump; and the gage is so

constructed that it will also serve to measure
the rarefaction above the valves when the air

is worked off by the valve-pump. It consists

of a pedestal, the die of which is made of

glass, which forms a cistern for the mercury
;

a hollow brass pillar; and glass tube hermeti-

cally sealed at one end, which moves up
and down in the pillar through a collar of

leathers. When the pump is used as a con-

denser, the degree of condensation is shewn
by a scale marked on one edge of the pillar;

when it is used as an exhauster, the degree of

rarefaction of the air above the valves, is

shewn by a scale on the other edge of the

pillar, 'This gage will also shew, when the

valves have done playing, either with the

weight of the atmosphere on them or taken

off, in the manner which the author has de-

scribed. The degree of condensation may
be also measured by the number of strokes

of the winch. For the purposes of great con-

densation, Mr. Prince has litted a condenser

of a smaller bore than the barrel of the great

pump to the cistern of the valve-pump, to be
screwed on occasionally. Or, without this

condenser, the valve-pump may be adapted

to the purpose by being made a little larger,

and by having a plate made to screw into the

bottom of the cylinder, with a valve on it

opening into the cistern ; a hole must be

made to be opened on the same occasion

near the top of the cylinder, to let ab in be-

low the piston when this is drawn up above
it.

The common gage, which is generally

placed under the receiver-plate, is placed in

the front of this pump, that it may be seen by
the person who works it, and that the plate

may be left free for other uses. The plate is

so fixed- to the pipe leading to the cock, that

it may be taken off at pleasure, and used as

a transferer ;
and it may also serve for other

purposes.

The head of this pump is made whole, ex-

cept a small piece on the back, where the

wheel is let in; and the wheel is freed from
the piston-rods by pushing it into the back
part of the head, and it is kept in its place by
.a button screwed into the socket of the axis

behind. By this apparatus, the piston-rods

are dislodged from the wheel, and let down
into the cisterns, when the pump is not used ;

and in these cisterns they may also have the

advantage of being covered with oik The
principal joints of this pump are sunk into

sockets, that the leathers which close them
vgay be covered with oil to prevent leaking.

The lower part of the pump is fitted with

drawers to contain the necessary apparatus.

We shall close our account of the two
pumps of Prince and Cuthbertson, with the

following judicious remarks of Mr. Nicholson
on their respective merits and imperfections:

There is no provision to open the upper

PNE
fixed valve of Prince’s greater barrel, except

the difference between the pressures of the

elastic fluid on each side of the strip of blad-

der; and this may reasonably be inferred to

limit the power of his small pump. In Cuth-

bertson’s pump, the same valve is exposed to

the action of the atmosphere, together with

that of a column of oil in the oil-vessel, d he

mischief in either instrument is probably tri-

lling, but in both the valve might have been

opened mechanically. If this were done, the

small pump of Prince might, perhaps, be un-

necessary in most states ot the atmosphere.

With regard to the lower valves, Cuthbertson,

by an admirable display of talents as a work-

man, has ensured their action. Prince, on

the other hand, has, by the process of reason-

ing, so far improved the instrument, that no

valves are wanted. In this respect, he has

the advantage of simplici y and cheapness

with equal effect.
r

l he mechanical co;“ibi-

nation of Cuthbertson’s pump, reduces the

operation to one simple act ot the handle

;

but Prince’s engine requires some manipula-

tion with regard to the play of the small

pump, though this might have been remedied

by a more skilful disposition ot the first

mover.
“ The most perfect scheme for an air-

pump, taking advantage of the labours of

these judicious operators, seems to be that in

which two pistons of the construction of

Prince should work in one barrel, one piston

being fixed at the lower end of the rod, and

the other at the middle. The lower piston

must come dear out of the barrel when down,

and work air-tight through a diaphragm at an

j

equal distance from the effective ends ot the

barrel. In the diaphragm must be a metallic

valve of the form ot Cuthbertson’s lower valve,

but with a short tail beneath, that it may be

mechanically opened when the piston comes
up. Above the diaphragm must work the

other piston, similar to the first ; but as it

cannot qi.*t the barrel when down, a small

portion of the barrel must be enlarged just

above the diaphragm, so that the leathers

may he clear in that position. Lastly, the

top of the barrel must be closed and litted

with a valve and oil-vessel, according to the

excellent contrivance of Cuthbertson.
“

If we suppose the workmanship of such a

pump to leave the space between the dia-

phragm and lower piston, when up, equal to

o.ie-thousandth part of the space passed

through by the stroke of that piston, the

rarefaction produced by this part of the en-

gine will, in theory, bear the same proportion

to that of the external air; and the same
supposition applied to the upper piston,

would increase the effect one thousand times

more
; whence the rarefaction would be one

million times. How far the practical effect

might fall short of this, from the imperfection

of workmanship, or the nature of the air,

which, in high rarefactions, may not diffuse

itself equally through the containing spaces, or

j

from other, yet unobserved circumstances,

I cannot be deduced from mere reasoning, with-

out experiment.

PNEUMORA, a genus of insects of the

order hemiptera. The generic character is,

body ovate, inflated, diaphanous; head in-

flected, armed with jaws ; thorax convex,

carinate beneath ; wing-cases deflected, mem-
branaceous; legs formed for running. The
insects of this genus appear to consist of a

mere hollow inflated membrane. By rubbing
together their toothed legs, they make a shrill

kind of noise morning and evening, and fol-

low a light They are so nearly allied to the

cricket tribe, that Fabricius lias enumerated
them under the genus gryllus. There are

three species.

POA, meadow-grass, a genus of the digy-

nia order, in the pentandna class of plants,

and in the natural method ranking under the

fourth order, gramma. The calyx is bivalved

and multiflorous; the spicula or partial spike

is ovate,with the valvules scarious, and a little

sharp or thin on the margin. There are 71

species, most of them grasses, and very agree-

able food for cattle; for one species, which
grows in marshes, the cattle will frequently

go so deep as to endanger their lives. This
is called tire aquatica, or water reed-grass. It

is the largest of the British grasses, growing to

the height of live or six feet. The leaves are

smooth, and half an inch wide or more. The
panicle is eight or ten inches long, great I v

branched, and decked with numerous spicula

;

these are of a reddish brown colour inter-

mixed with green, of a compressed lanceolate

form, imbricated with about six flowers for

the most part, but varying from live to ten.

See Husbandry, and Plates LXVill. and
LX IX.

POCKET, in the woollen trade, a word
used to denote a larger sort of bag, in which
wool is packed up to be sent from one part

of the kingdom to another. The pocket con-

tains usually twenty-live hundredweight of

wool. The pocket of hops is also a small

bag usually containing the best hops.

PocKET-instrumeiits, in surgery. See In-
strument.
PODOPHYLLUM, a genus of the mo-

nogyma order, in the polyandna class of

plants, and in the natural method ranking

under the 27th order rhscsedeax The corolla

has nine petals; the calyx is triphyllous; the

berry unilocular, crowned with the stigma.

There are two species, creeping plants of

North America.
PODU RA, a genus of insects of the order

aptera. The generic character is, legs six,

formed for running ;
eyes two, composed of

eight; tail forked, formed for leaping, in-

flected; antenna: setaceous, elongated. The
podura: are small insects which, in general,

are found in damp places, ruyler stones, on

the bark of trees, & c. When disturbed, they

suddenly spring to a small distance by the

help of a long, forked process, which is

doubled under the abdomen, and which is

suddenly thrown out during the act ot leap-

ing.

One of the most common of this genus is

(he podura aquatica of Linnaeus, measuring

scarcely the twelfth part of an inch in lengt h,

and entirely of a black colour. This a gre-

garious species, and is occasionally seen as-

sembled in vast numbers, particularly near

the brinks of ponds, covering the ground to

the distance of several feet, and sometimes

even the surface of the water itself. On the

ground its legions, on a cursory view, have

the appearance of scattered grains of gun-

powder ;
and, if closely examined, will be

found in an almost continual skipping mo-
tion.

Podura fimetariaso perfectly resembles the

preceding in all respects except colour, be-

ing perfectly white, that uo other speeilic
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difference can be observed. It is almost

|

equally common in damp situations with the

former.

Podura atra is of a short, subglobulav

shape, with lengthened antenna; : its colour

is a glossy black. It is found on the bark ol

trees, &c.
Podura plumbea is of a biueish black or

deep lead-colour, and is found in similar

situations.

Podura arborea is of a lengthened form,

and of a black colour, with the feet and cau-

dal fork waite. It is chiefly found on the

bark of trees, among mosses, ike. There are

1 4 species.

POEM. See Poetry.
POETRY is that kind of literary com-

position which is characterised by metrical

harmony. Various have been the attributes

and pretensions assigned to poetry. By some

it has been made to consist in fiction, by others

in imitation. By one critic it has been ela-

borately designated as “the art of illustrating

in metrical numbers every being in nature,

and every object of imagination, for the de-

light and improvement of mankind.” By a

more judicious writer it is assumed to be “ the

language of passion, or of enlivened imagi-

nation, formed most commonly into regular

numbers and this definition, though not

perfectly correct, is, perhaps, less exception-

able than any other which has been sub-

mitted to investigation.

Poetry is commonly called an art, yet is

not unfrequently classed with the sciences ;
a

dignity perpetuated to it by traditional au-

thority, from the early ages, when the bard

was a personage sacred as the priest, and all

the knowledge or the wisdom extant was en-

veloped in fable, or unfolded in numbers.

In the progress of society from barbarism

to refinement, it was impossible that the ana-

logies subsisting between certain operations

of intellect should be overlooked; and the

mythology of Greece, which embodied even

the abstractions of science, gave to these me-

taphysical relations a personal character coi -

responding with the sympathies and depend-

ances of domestic life. In these popular

personifications, a remarkable predilection ap-

pears for the triple numbers. The Parcaq

the Furies, the Graces, and originally the

muses, were composed of sisterly triads. In

like maimer, music, poetry, and painting, from

the intimate connection observed between the

two first of these arts, and their supposed affi-

nity to the last, were united in the same bond

of union
;
and the legitimacy of the relation

on which this elegant allegory was founded, is

yet recognized in popular language as an un-

equivocal and undisputed truth.

Of these kindred arts, music and poetry

issued from the same woods, cheri-hed and

respected by the rudest and most uncultivated

generations of men. The metre of poetry is

evidently borrowed from the simple melodies

of music; and it may be presumed, was pro-

duced in the first efforts to combine vocal

with instrumental sounds. The ambition of

the primitive poet must have been limited to

that artificial modulation of language which

is now considered as the least, and lowest of

poetical attainments, but which unquestion-

ably forms a radical part in the constitution of

poetry. The origin of painting is not equally

remote. Many subordinate arts, concomitant

with the progress of civilization, must have
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previously existed ; and it is wTel! known that

poetry inspired enthusiasm and veneration,

not only in the ferocious tribes of Scandinavia,

but in the Hebrews and the Arabs, to whom
the delineation of the human form was an art

proscribed by legislative authority, or con-

temned by national prejudice. The first spe-

cimens of poetry could not but be rude as

the society for which they were composed
Alliteration appears to have been an initial

character of verse ;
and the rudiments even

of rhyme are discernible in those similar or

identical terminations adopted by the Celtic

and Runic bards, and exemplified in the

practice of Oriental antiquity. By the agency

of metre, a poetical style was gradually pro-

duced; and in the labour of balancing and ad-

justing his sentences, the poet insensibly ac-

quired vigilance, discrimination, and taste.

Figurative language, which is familiar to a

primitive state of society, has supplied to

every people some of the purest elements of

poetry. But this language is not the ex-

clusive property of the poet; it belongs to

every writer of imagination; and though more
essential to verse, is almost equally becoming

in prose; nor would it be difficult to produce

from Bacon and Jeremy Taylor in one age,

from Burke and Gibbon in another, as bril-

liant combinations of thought as any that have

been exhibited in verse.

The following passage from Shakspeare,

though written in prose, is as rich in imagery

as any part of his metrical compositions:

“ This goodlv frame, the earth, seems to me a

sterile promontory ; this most excellent cano-

py, the air; this majestical roof, fretted with

golden fire, why it appears no other thing to

me than a foul' and pestilential congregation

of vapours. \V hat a piece of work is man !

Flow noble in reason ;
how infinite in faculties;

in form and moving, how express and admi-

rable; in action, how like an angel ; in appre-
j

henslon, how like a god!” The figures of rhe-
|

toric, therefore, (see Rhetoric,) including
'

all the varieties of metaphor, allegory, and

simile, are common to. all the higher orders of

literary composition; the mechanism ot verse

being, perhaps, the only positive liue of de-

marcation, by which the boundaries of prose

and verse are distinguished from each other*

Antient poetry.

That the higher order of poetry is not un-

attainable in an uncultivated age, is a truth

eminently illustrated by the example ot the

Hebrew people. Admitting language to be,

as Mr. Richardson ingeniously observes, the

barometer ot society, by which its comparativ e

barbarism or civilization is indicated, it will

be obvious that the bards of Sion composed

their lofty songs for a primitive nation, tena-

cious of its customs and opinions, unenlight-

ened by science, uncorrected by taste, and as

little acquainted with the arts as the refine-

ments of polished life.

The simplicity and energy of the Hebrew

language, accorded happily with the sublime

nature of sacred poetry ; and to the pecu-

liarities in its constitution it is, perhaps, owing

that the primitive character of its composition

is tenaciously preserved to whatever language

transferred, or with whatever idioms assi-

milated. The musical harmony of the He-

brew language is now but imperfectly know n
,

its prosody is, however, sufficiently under-
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stood to suggest a comparison between its

rhymes, and the wild measures familiar to

the Scandinavian nation. Alliteration was

freely admitted in their verse, as were iden-

tical terminations and other artificial em-
bellishments; but its distinctive feature was

a symmetrical disposition of the sentences,

which were cast into parallel verses of

equal length, and correspondent in sense

and sound: the sentiment expressed in the

first distich being repeated and amplified in

the second, as in the following examples:
“ The Lord rewardeth me according to

my righteousness: according to the clean-

ness of my hand he hath recompensed me.
The-statutes of the Lord are right, rejoicing

the heart: the commandment of the Lord is

pure, and enlighteneth the eyes. The fear of

the Lord is clean, enduring for ever : the

judgments of the Lord are pure and righteous

altogether.” This practice, which appears

to have been peculiar to the Hebrews, was

derived from their riles of worship
;
in which

the sacred hymns were chaunted by bands of

singers, who alternately responded to each

other.

'The Hebrew bards employ few epithets:

the brevity of their style renders its sublimity

conspicuous; their imagery is bold and ener-

getic; their magnificent conceptions issue

from the mind in native majesty and strength;

their imagination is ever rich and exuberant

;

and to them, metaphors spontaneously arise

on every subject, in inexhaustible beauty and
fertility.

Although Hebrew poetry presents- nothing

that in critical language can be classed with
epic or dramatic compos tion, it affords innu-

merable examples of the lyric, the elegiac, and
the didactic style. In {he prophecies, the

favourite figure is allegory : the Hebrews hav-
ing, in common with other Oriental nations, a

decided predilection for the parabolic species

of writing. It would be injustice to the sacred,

bard, not to remember in what country he
wrote, and with what people he lived. On
examination, his images will be found to have

been faithfully transcribed from nature, and
beautifully to have harmonized with the

scenes and manners familiar to his observa-

tion and experience; but the pure and un-

corrupted theism maintained by the inspired

bard, is his most exalted attribute, and is evi-

dently the cause of his pre-eminence in sub-
limity over all other Oriental writers.

The Arabs were not, like the Hebrews, a
stationary people, insulated from the rest of

mankind. Alternately engaged in commerce
and in war, their erratic chiefs visited distant

regions
;
and in their intervals of leisure, were

no less ambitious to obtain poetical distinction,

than they had been to secure military fame.

Poetry, which constituted the sacred science

of the Hebrews, became with the Arabs a po-

lite accomplishment ;
and as the copiousness

of their language supplied all the aptitudes

of numbers, it is not surprizing that im-

provisator! bards should have been found in

their deserts. The distich, and many other

forms of metrical composition, adapted to

familiar occasions, were of Arabian invention
;

and it is the plausible suggestion of sir Wil-

liam Jones, that rhymes were borrowed from-

Eastern literature bv the Provencal and Cas-

tilian poets, through whose influence they

were naturalized to Europe. With all the

copiousness and flexibility of the Arabic,, the
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Persic language is found to possess an ame-
nity and an elegance which render it emi-
nently susceptible of poetical beauty. Its

poets, like those of antient Greece, have the
power of rendering language subservient to

their pleasure, and of clothing original con-
ceptions in a new-created word.

Several Arabic and Persian poems are of

the epic and dramatic cast; but the compo-
sitions most inviting to the European for

translation, are of an amatory, elegiac, and
lyric character. In general, Oriental poetry
deviates from the primitive simplicity so con-
spicuous in Hebrew compositions, and often

degenerates into affectation and bombast. In

their most admired authors indeed, a passion

for the gaudy and the gorgeous is ever predo-
minant. 'I he magnificence of their materials is

-disguised by their fantastic arrangement; and
the eye which has dwelt with delight on the

chaste graces of classical literature, soon
turns with disgust from the jewelled turban
and the barbaric gold. There are, however,
some passages, particularly in braminical po-
etry, which are perfectly simple and sub-
lime. Of these a noble specimen is given

by sir William Jones in the hymn to Nar-
rayna.

Of classical poetry.

The germs of genius scattered through
Oriental compositions with wild luxuriance,

appear in classical poetry displayed in full

perfection and beauty. To what causes the

pre-eminence of antient Greece in this part

of literature is to be attributed, it would here
be futile to conjecture. From the suscepti-

bility of his language, the poet was enabled to

exhibit the same idea under a new aspect,

and to give to every fluctuation of feeling a

permanent expression. If the vivacity of his

descriptions fascinated the imagination, his

numbers dwelt with no less enchantment on
the ear. The length and shortness of sylla-

bles in the Greek and Homan languages,

which constituted their quantities, was deter-

mined by rules no less accurate than the

notes in music ; and on the proper distribu-

tion and adjustment of these quantities, the

harmony of their metre depended. A stated

interval of time was allowed to the pronun-
ciation of every verse. To facilitate the la-

bour of composition, artificial combinations of

syllables by blie name of feet, were invented
;

and by the number of these, and the quantities

included in them, the character of the verse

was ascertained.

To these combinations various names were
given

; the most important were the spondee,

composed of two long syllables, and the

dactyl, formed by one long and two short

syllables. These were solely employed in

the construction of the hexameter verse, of

which an imitation has been vainly attempt-

ed in the English language. The pronunci-

ation of the Greek and Latin languages is,

indeed, almost as totally lost to us, as that of

the Hebrew; but such is the exquisite me-
chanism of their metre, that their verses can-

not be read without producing a rich and
-often a melodious intonation, perceptible

even to the unlettered ear.

In the happy regions of Greece, it is un-
certain what species of poetry was first cul-

tivated. Fables were compositions of great

-antiquity.; the ode formed a part of religious

worship ; the pastoral must have been In-

troduced in an age sufficiently refined to

relish simplicity. The immortal poems of

Homer were composed at an early epoch of

Grecian literature, and, as is well known,
transmitted by oral tradition to a more po-
lished age. Of this extraordinary man, so

much has been said, that it would appear diffi-

cult to say any thing which should not now be
trivial or impertinent. This arduous task the

perseverance of modern criticism lias, how-
ever, achieved ; and a scholastic sect is now
known to exist who would sacrilegiously re-

move the shrine of Homer from the temple of

fame, and abandon to superstitious credulity

a name sanctified by the enthusiasm and ve-

neration of preceding ages.

It is pretended that the Iliad and Odvssey
were compo-ed at different eras, by various
authors ; and t hat these desultory tales of Troy
were at length collocated and edited by some
ingenious critic, who might possibly have
been distinguished by the appellation of Ho-
mer. The novelty, and, perhaps, the extra-

vagance of this hypothesis, have obtained for it

partisans among those professed sceptics and
segregates who can perceive no difference

between vulgar errors and popular opinions,

and whose ambition it is to recede as far as

possible from all participation in the sen-

timents or convictions of other men. It is

generally admitted that the excellence in

which the supposed Homer stands unrivalled,

is the energy of his conceptions, which. gives
to his personages, his scenes, and his descrip-

tions, a real and individual existence. With
such felicity are his characters cast, that no
reader of feeling can be at a loss to conceive
how Achilles would look, or Nestor speak, or

Ulysses act, on any imaginary occasion. The
unprejudiced will decide whether such ex-

quisite .harmony of design could have been
the result of chance, or whether each book
had its separate Iiomer, or whether they were
all planned and executed by one.

In lyrical composition, the most popular
was the heroic ode. The name of Pindar has
descended. to us with honour; but the poems
which inspired in his compatriots the most
exalted enthusiasm, are but imperfectly un-
derstood by the student, and are almost im-
practicable to translation. The public reci-

tation of the ode was accompanied both by
music and dancing: a circumstance to which
its structure was obviously adapted. The two
first stanzas, called the strophe and the anti-

strophe, were of equal length. In the first

part the performers approached the altars of
their god ; in the latter, the dance being in-

verted, they measured back their steps to
their former place, where whilst they sung
the epode they stood still. It appears that
this form was peculiar to the heroic ode.
1 here were other lyrical compositions of a
different cast. Sappho’s poems respire only
tender, impassioned sentiment; those of Ana-
creon, whether amatory or convivial, are
equally remote from the sublimity of Pindar,
and the melting softness of Sappho. The
fervid imagination of Pindar is compared by
Horace to the impetuosity of a mountain
torrent

:

Monte decurrens velut amnis, imbres
Quern super notas aluere ripas,

Fervet, immensusque-ruit profund©
Pindarus ore:

Pindar, like some fierce torrent swoln with
showers,

Or sudden cataracts of melting snow,
Which from tne Alps its headlong deluge

pours.

And foams and thunders o’er the vales below,
With desultory fury borne along,

Rolls his impetuous, vast, unfathomable song.

West.

The heroic ode is evidently of a dramatic
character, and was the primitive source from
whence the regular drama was produced.
Tragedy originated in the hymns sung in

honour of Bacchus ; and its name was de-
rived from the goat, which was the victim

consecrated to that deity. The invention of
dialogue and action belongs to Eschylus ; the

original ode was preserved in the chorus,
which constituted the popular part of the en-
tertainment. The chorus, like the band of a

modern orchestra, was composed of several

persons who recited in a different manner
from the other performers. We learn from
Horace that their business was to deduce from
the passing scene some lesson of morality, or
to inculcate on the spectator some religious

precept. The intervention of the chorus,
which is now rejected by the most zealous
votaries of Greece, is not more repugnant to

our ideas of propriety than many other usages
ot the antient stage : the performers appear-
ed in masks; in their recitations they were
constantly accompanied by musical instru-

ments, by which the voice was sustained, and
the melody of the verse rendered sensible to
an immense audience. The rules ot the an-
tient drama were suited to its institution.

The unities of time and place were necessary
in a performance to which the auxiliary re-

sources of modern machinery were wanting,
and from which all the magical illusions of the
modern scene were precluded. The tragedies

of Euripides and Sophocles were master-
pieces in their kind, but would now probably
be little relished even by scholars and scho-

lastic enthusiasts.

Comedy, like tragedy, originally consisted
of a chorus, which derived its name from the
god Comus. The rudiments of the comic art

may, perhaps, be detected in the satyrs, a
sort of interlude annexed to tragedies, in

which the scene was rural, and the person-
ages Satyrs, or sylvan deities. In the plays
of Aristophanes, living characters were intro-

duced, and Socrates beheld himself ridiculed

on the stage. This abuse a better taste cor-

rected
;

and the comedies of Menander,
which were imitated by Terence, exhibited
only interesting pictures of domestic life.

The chorus at first appendant on comedy,
was gradually changed into the prologue, a
personage who carefully apprized the spec-
tators ot all they were to see on the stage.

The Roman writers were modelled on those
of Greece, and it was long before they at-

tempted to emulate their masters
;
yet Ennius,

one of their elder poets, produced the satire,

a species of miscellaneous poetry purely Ro-
man, which was destined to receive perfec-
tion from Horace. With equal originality,

Lucretius wrote his metaphysical poem, m
which are developed the philosophical systems
of his age

; but it was not till the era of Au-
gustus that the bards of Latium established

their equality with those of Greece. It was
then that Horace, not satisfied with having



transplanted all the lyric beauties to his odes,

opened a rich vein of satiric poetry ; and
Virgil, having equalled Theocritus, without

temerity aspired to emulate Homer. In the

.(Eneid it may be acknowledged that he some-
times fell short of his master. His characters

possess not the same features of durability

and grandeur ; nor are his scenes equally

animated and dramatic. To atone for these

defects, he unites every charm thM gives in-

terest to narrative of lends enchantment to

description ; occasionally he rises to the sub-

lime, but the beautiful is his natural element;
he can excite terror, but he is more prone to

inspire tenderness and pity. In the delicate

touches of nature and pathos, he seems to

have grown enamoured of his subject, and to

have lingered affectionately on the endearing
scenes and charities of domestic life. The
four first books of the iEneid contain a tale so

sweetly told, that was it transferred to a rude

language totally unsusceptible of its literary

graces, it would still be read and remember-
•ed by all who had capacities for sympathy
and tenderness.

In tiie Georgies, Virgil lias left a model of

didactic composition, ennobled by a strain of

philosophical sentiment, pure, graceful, and
persuasive. Ovid, whose talents were not

less versatile than those of his contemporaries,

adorned the fables of mythology with de-

scription, and illustrated in his epistles almost

I

•every romantic story of antiquity. The style

of his elegies is not unlike that of his epistles :

he paints to the eye, but he lias often too

much wit and fancy to touch the heart.

Tibullus has exceeded every other eiegiac

writer in simplicity and tenderness. Lucan
and Statius were also epic. poets, but they are

•seldom quoted, and not often read. Lucan
possessed a genius of an exalted order; but his

subject was peculiarly unfortunate, and his

beauties are now neglected because ihey are

found in scenes repulsive to the imagination,

and uncongenial with the f '-Lies.

Among the last poets >f
' vex •• eared

Juvenal and Persiu pi v. h<*,v • he inner was
one of the most origi; a see had pro-

duced. He pi ofesses to exhibit a picture of

his times ; and there is in his manner an un-

dissembled and almost a holy fervour that

atones for his occasional ruggedness and as-

perity. _
Origin ofmodern pQttnj,

The Gothic nations who over-ran Lome,
though ignorant of the polite arts, were not

insensible to the charms of poetry. Their
bards were no less venerated than their priests;

Slid whatever instruction they received, what-

ever knowledge they possessed, was com-
municated in metre, and probably in rhyme.

In the age of Charlemagne, the minstrels

of Provence, or, as they were called, the

troubadours, introduced the metrical tales

or ballads, which, from the dialect in which
they were written, acquired the name of ro-

mances. Their poems were all composed in

rhyme ; but whether this practice was bor-

rowed from the Arabs or the Goths, is uncer-

tain. The Italian language, which of all the

corrupt dialects introduced by the barbarians,

assimilated most with the Roman, soon ac-

quired a tincture of elegance. In the middle
ages Dante wrote

; Ariosto followed ; and Pe-
trarch, the enthusiastical votary of classical

genius, appeared among the first founders of

modern literature. The passion for al-
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Iegorv, so long the characteristic of the I

Italian school, was by Chaucer rendered as
prevalent in England as it had previously
been on the continent. During several ages,
Italy continued to be the Poets’ Land of Eu-
rope; and in that interval was produced the
Jerusalem Delivered, a poem not unworthy
ot a Roman bard, or an Augustan age.

In Spain, poetry was early cultivated, but
with little attention to classical taste. In
France, it emerged not from barbarism till

the reign of Francis the First, and arrived at

its ultimate point of perfection in the era of
Louis the Fourteenth. La Fontaine and
Boileau, Corneille and Racine, had then lived,

and produced works destined to immortalize
their names. Unfortunately for French poets,
criticism was then almost coeval with poetry;
and a pedantic attention to rules was soon
permitted to repress the native energies of
genius. 1 lie modern drama, it is well known,
originated in themysteries

; a sort of religious

farce, imported from the East. To the
mysteries succeeded allegorical plays, called
moralities : these produced the mask, which
became the favourite amusement of the court
in the time of Charles the First, and is re-

deemed from opprobrium and oblivion by
Milton’s

. Comus. Gondibert, written by
lord Sackville, was the first tragedy repre-
sented on an English stage. Till the com-
mencement of the eighteenth century, the
German language was almost a stranger to

poetry. Klopstock invented hexameter verse,
in which the mechanism of classical numbers
is rather perceived than felt by the reader.
From that era, Germany has been more pro-
ductive of books than “all the rest of Europe

;

and during this period, many fine writers

have arisen of real and original genius : but
the literary commerce of the country is

chiefly supported by translation
;

the Ger-
mans having arrived at no less distinction as

the general translators, than did their neigh-
bours the Dutch as the carriers, of Europe.

OfEnglish versifcation .

In (lie English language, versification de-

pends not on the quantities, or the length and
shortness, of the syllables : but on the modula-
i ion of the accents, and the disposition of the

pauses; to which- is generally added the re-

currence of rhy me.
r
l he heroic verse consists

of ten syllables
;

its harmony is produced by
a certain proportionate, distribution of accent-

ed and unaccented syllables
;
and its specific

character, whether lively or solemn, soft or

slow, is determined by their order and ar-

rangement. When unaccented and accented
syllables are regularly alternated, it is called

the iambic verse ; as,

“ A shepherd’s boy, he seeks no higher name,
Led forth his flock beside the silver Thame.”

When this order is inverted, and the unac-
cented is preceded by the accented syllable,

it is called a trochaic verse; as,

“Ambition {rust sprung from theblest abodes.”

“ Take, holy earth, all that my soul holds

dear.”

The frequent intervention of the trochaic is

apt to produce harshness. The monotony
which it might be expected should result

from a succession of iambic lines, is obviated

by the freedom with which the pause is trans-

ferred from one syllable to another
;
a free-

dom which constitutes the charm, aud pro-

405

duces all the variety, of English verse. 'Die
pause or cesura is that interval of suspension
which must naturally arise in every verse,
the position of which the English poet is al-

lowed to change and diversify at pleasure.
M hen the pause falls on the fourth syllable,

the strain is smooth and airy; as,

“
Soft is the strain

]
when Zephyr gently

blows,

And tiie smooth stream
j
in smoother num-

bers flows.”

Vi hen it falls on the second it is commonly-
accelerated; as,

“ Not so
|
when swift Camilla scours, the

plain.”

Occasionally the pause dwells on the first,

second, or penultimate syllable:

“O friend!
|

may each domestic bliss be
thine:

Be no unpleasing melancholy
j

mine.
M e

, |
let the tender office long engage,

To rock the cradle of declining age.”

A second pause is sometimes happily, intro-
duced :

“ O ever beauteous
|
ever lovely

! j

tell.

Is it in heaven a crime to love too well?”

In the following examples, the first passage
has all the spirit and energy of the ode ; the
second, the slow and plaintive melody of the
elegiac strain:

“ Come then, my friend, my genius, come
along,

0 master of the poet and the song !

And while the muse now stoops/
J

and now
ascends,

1 o man’s low passions,
|

or their glorious
ends,

Teachme. like thee,
[

in various nature wise.
Total! with dignity,

J
with temper rise;

Form'd by thy converse,
|

happily to steer
From grave to gay, I from lively to severe

;

Correct with spirit,
j

eloquent with ease.
Intent to reason,

|

or polite to please.”

“ In these deep solitudes,
|

and awful cells.
Where heavenly pensive contemplation

I

dwells.

And ever-musing melancholy reigns.”

The heroic verse is often diversified by (lie

intervention of an Alexandrine line of twelve
syllables, which is liberally used b\ Dryden:
its abuse is pointedly censured .by "Pope":

“ A needless Alexandrine erfos the song,
Which, like a wounded snake, diags its slow

length along.”

It forms a noble termination:

“ Teach me to love and to forgive;

Exact my own defects to scan,

What others are to feel, and know m y’self

a man.”

Triplets often occur in heroic verse
;
a prac-

tice to which Dryden was strongly addicted
but which is now generally avoided by cor-
rect writers.

The stanza of nine lines, in imitation of
the Italian, was introduced by Spenser. Of
this verse, which, if not. impracticable, was at
least repugnant, to the English language,
the following extract is a favourable speci-
men :

“ A gentle knight was pricking on the plaiue,
Yclad in mightie arms, and silver shield,

*
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Wherein old dintes of deep woutules did re-

main,

The cruel marks of many a bloody field;

Yet arines till that time did he never wield.

His angry steed did chide his foaming bitt,

As much disdaining to the curb to y ield

:

A jolly knight he seem’d, and faire did sit.

As one for knightly guests and fierce en-

counters fitt.”

A stanza more polished in its structnre is

adopted by Mr. Sotheby in his admirable

translation of Wieland’s Oberon. 1 he fol-

ing passage describes Rezia’s first interview

with the Hermit •

“ Rezia, at once entranced in holy bliss.

Aw’d by his look, that beams celestial grace.

Bows, as before the genius of the place,

And prints his wrinkled hand with pious kiss.

Touched by his gracious mien or friendly air,

His beard that swept his breast with silver

hair,

Her soul this stranger as her sire reveres

;

A second look has banish’d all iier fears

:

Each reads the other’s heart, nor finds a

stranger there.”

The most popular stanza is that appropriate

to the ballad, which is composed of four lines

with interchanging rhymes. Such is the mea-

sure of Goldsmith’s beautiful tale of Edwin
and Angelina:

“ Turn, gentle hermit of the dale,

And guide my lonely way,

To where yon taper cheers the vale

With hospitable ray.”

And such, with the remission of rhyme in the

first and third lines, is the measure of Chevy
Chace:

“ God save the king, and bless the land.

In plenty, joy, and peace;

And grant henceforth that foul debate

’Twixt noblemen may cease !”

The elegiac stanza consists of four alter-

nately responsive lines ot ten syllables each:

it is well adapted to short poems; but in com-

position ' of any length, its slow monotonous !

cadence becomes oppressive to the ear. In
i

the celebrated eleg\ of Gray, its defects,

however, are all concealed by a profusion of

poetical beauties ;
and by the graceful muse

of Hammond its fetters are rendered elegant

and Ornamental

:

Why should the lover quit his pleasing

iiome,

In search of danger on some foreign ground ?

Or from iiis weeping fair ungrateful roam.

And risk in every stroke a double wound ?

Aid better far, beneath the spreading shade,

With cheerful friends to drain the sprightly

bowl,

To sing the beauties of my darling maid.

And on the sweet idea feast my soul.”

The common anapestic verse, of eleven and

twelve syllables, in which the accent tails on

every third syllable, has generally been ap-

propriated to humorous subjects : when
formed into the stanza, it assumes a different

character. In the noble war-song of Burns it

is however a strain truly sublime; and in the

following passage flows with equal sweetness

and pathos

:

“ ’Tis night, and the landscape is lovely

no more

:

I mourn, but, ye woodlands, I mourn not for

you

;
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For morn is approaching, your charms to

restore.

Perfum’d with fresh fragrance, and glittering

with dew.
Nor yet for the ravage of winter I mourn

;

Kind nature the embryo blossom will save :

But when shall spring visit the mouldering

urn ?

Oh! when shall it dawn on the night of the

grave ?”

This stanza is, from the intractable nature

of the anapestic measure, of difficult execu-

tion. In that employed by Cowper in the

following instance,; constructed on similar

principles, the syllables are less numerous,

and the cadence is in general more harmoni-

ous :

“
I am monarch of all I survey,

My right there is none to dispute;

From the centre, all round to the sea,

I am lord of the fowl and the brute.

O Solitude ! where are the charms
That sages have seen in thy face?

Better dwell in the midst of alarms

Than reign in this desolate place.”

The occurrence of double rhymes is nei-

ther very frequent nor very easy in English

verse; they are chiefly employed in songs,

and are seldom admitted in the higher order

of lyrical composition. The following pas-

sage from Dryden’s ode on St. Cecilia’s

day, affords the most happy example of this

kind of verse in our language :

“ Softly sweet in Lydian measure*.

Soon he sooth’d his soul to pleasures;

War, he sung, is toil and trouble.

Honour but an empty bubble;

Never ending, still beginning.

Fighting still, and still destroying

:

If the world be worth thy winning,

Think, oh ! think it worth enjoying. ”

The simplest and most fluent of all verse is

the couplet of eight syllables. Jn this mea-
sure Milton has written his two exquisite

poems, the Allegro and Penseroso :

“ And may at length my weary age

Find out the peaceful hermitage.

The hairy gown' and mossy cell.

Where 1 may sit, and rightly spell

Of every star that heaven doth shew.
And every herb that sips the dew.
Till old experience do attain

To something like prophetic strain
!”

Pope and Gray are generally considered as

the most correct writers of rhyme
; and

Drydcn, who knew the affluence of the Eng-
lish language, has in his own compositions

exhibited all its various capacities of har-

mony and versification.

Blank, verse

Is composed of lines of ten syllables

each, which flow into each other without the

intervention of rhymes ;
its metrical prin-

ciple resides in its pauses, which should be

so judiciously spread as never to suffer the

accompaniment of rhyme tube missed. Of the

few poets who have attempted this species of

composition, Milton first, and after him,

Thomson, Armstrong, Akenside, and Cowper,
are pre-eminent. The amplitude ofM ilton’s

verse is unequalled: it dilates with the au-

thor’s thought, it harmonizes with the rea-

der’s Sentiment, and its varied cadence alter-

nately rolls with majesty, or falls in a melli-

fluent strain of melody on the unwearied and
unsated ear. The principle of this exquisite
mechanism has been lately referred by a ju-
dicious critic (the Rev. Mr. Crowe, in his

Lectures at the Royal Institution), to Milton’s
bold practice of distributing m separate lines,

words so nearly connected (such as the prepo-
sition governing the noun, and the pronoun
attached to the verb) as almost to appear
indivisible. Fhat this practice, which Mr.
Crowe calls breaking the naturaljoint of the
sentence, is favourable to the freedom of
blank verse, cannot be disputed; but it may
be questioned whether the poet was himself
conscious of the mechanism which he em-
ployed, or was directed by any other princi-

ple than his own acute sensibility to harmony.
Flie following short extracts may illustrate

the differenefe of style perceptible in the
various writers of blank verse :

“ Of man’s first disobedience, and the fruit

Of that forbidden tree whose mortal taste

Brought death into the world, and all our woe,,
With loss of Eden, till one greater man
Restore us, and regain the blissful seat,

Sing, heavenly muse that on the secret top
Of Oreb, or of Sinai, didst inspire

The shepherd who first taught the chosen;
seed,

In the beginning how the heavens and earth
Rose out of chaos; or if Sion. hill

Delight thee more, and Siloa’s brook that,

flowed

Fast by the oracle of God, I thence
Invoke thy aid to my adventurous song

;

That with no middle flight intends to soar
Above the Aonian mount, while it pursues
'Filings unattempted yet in prose or rhyme.”

Milton.
“ lie comes! he comes! in every breeze, the
power

Of philosophic melancholy comes:
His near approach the sudden-starting tear.
The glowing cheek, the mild dejected air,

Fhe soften’d feature, and the beating heart
Pierc’d deep with many a virtuous pang, de-

clare.

O’er all the soul his sacred influence breathes.
Inflames imagination, through the breast
Infuse - every tenderness, and far

Beyond dim earth exults the swelling
thought.” Thomson.

“ From heaven my strains begin ; front
heaven descends

The flame of genius to the chosen heart.
And beauty with poetic wonder join’d
And inspiration. Ere the rising sen
Shone o’er the deep, or mid the vault of

night

The moon her silver lamp suspended
; ere

r

Fhe vales with spring were watered, or with
groves

Ot oak, or pine, theantient hills were crown’d;
Then the great Spirit whom his works adore.
Within his own deep essence view’d the

forms.

The forms eternal of created things :

’Fhe radiant sun, the moon’s nocturnal lamp,
r
l lie mountains and the streams, the ample

stores

Of earth, of heaven, of nature. From the first.

On that full scene his love divine he fix’d,

11 is admiration
;
till in time complete.

What lie admired and lov’d, his vital power
Unfolded into being.”

Akenside.



* 'OyawWc souk retenlle** to&s tam’d
To haft distress, or friend untimely fallen \

Court not the luxury of tender thought

;

Nor deem it impious to forget those pain*

That hurt the living, nought avail the dead.

Go, soft enthusiast, quit the cypress groves;

Nor to the rivulet’s lonely moanings tune

Your sad complaint. Go, seek tire cheerful

haunts

Of men, and mingle with the bustling crowd;

Lay schemes for wealth, or power, or fame

—

the wish

Of nobler minds, and push them night and
day

;

i Or join the caravan, in quest of scenes

New to your eves, and shifting every hour,

|
Beyond the Alps, beyond the Appenines.”

Armstrong.

“ O winter, ruler of the inverted year.

Thy scattered hair, with sleet like ashes fill’d,

Thy breath congeal’d upon thy lips, thy

cheeks

Fring’d with a beard made white with other

snows
Than those of age, thy forehead wrapt in

I

clouds,

A leafless branch thy sceptre, and thy throne

A sliding car indebted to no wheels.

But urg'd by storms along its slippery way!
1 love thee, ’all unlovely as thou seem’st,

And dreaded as thou art. Thou hold’st the

sun

A prisoner in the yet undawning east,

Short’ning his journey between morn and
noon,

» And hurrying him, impatient of his stay,

Down to the rosy west; but kindly still

Compensating his loss with added hours

Of social converse, and instructive ease.”

Cowper.

The defect of Young’s blank verse is, that

the sense commonly, closes with the line, and
that it has too much of the systematical uni-

formity, without the musical varieties, of

rhyme*. Whether rhyme or blank verse is

entitled to pre-eminence, is a question which

must ultimately be determined by individual

taste. In the choice of his measure, the: poet

must obviously be influenced by the nature

i.
of his subject; and rhyme or blank verse will

: alternately obtain his preference. In all the

gay and airy excursions of fancy, or the

lighter touches of feeling, lie will find in

rhyme an auxiliary equally pleasing and im-

portant. To such compositions as require a

measure of spirited and vivacious movement,
rhyme is an indispensable appendage. To
satire it adds poignancy, to humour it gives

elegance ; it imparts renovation to old ideas,

and lends attraction to trivial sentiments
;

it

renders familiar illustration graceful, and

plain sense eloquent. In all but the Alpine

regions of poetry, rhyme is a fence no less

useful than ornamental, enriching and' en-

livening every object. In the Allegro and

Penseroso, even Milton conceived it no dere-

liction of poetical freedom to have pursued

the path traced out by bis predecessors : but

in his Paradise Lost, when “lie soared beyond
the visible diurnal sphere,” his deviation into

blank verse was as judicious as fortunate
; be-

cause his subject was then too sublime, his

conceptions too gigantic, for the narrow limits

and demarcations of rhyme. Wherever
much originality of thought exists, this me-
trical charm is unnecessary; and where imagi-

pomf.
tsalfon feign* \n wild luxuriance, It i* imper-
tinent, Jo some ©fin* juvenile poem*, Mil-

ton appears to have been incumbered w ith

the dignity of his thoughts; and Sliakspeave,

perplexed by the richness and variety of his

combinations, is apt to become affected when
he quits blank verse. Attempts have been

made to enlarge the limits of blank verse, by
the introduction of various measures analo-

gous to those employed in rhyme: but to all

these efforts the genius of the language dis-

covers an invincible repugnance; vainly are

varieties presented to the eye, which are im-

perceptible to the mind, and untasted by the

ear. All rhymeless numbers either flow into

good blank verse, or form lines harsh and
intractable; a succession of abrupt sounds
and mutilated sentences, which by no art of

typography, by no imposition of nomencla-
ture, can be made to constitute any metre at

all.

Poetical classification.

The primitive sources of modem poetry

may be traced to the old romance ;
whence

was derived the simple ballad so popular in

England and Scotland, and under various

names and forms universally adopted in Eu-
rope. On the revival of letters, when the

study and imitation of the classics became the

passion of all literary men, their nomenclature
was eagerly assumed ; and volumes of poetry

were soon composed, which the high-sounding

names of odes, pastorals, satires, and epic

poems, have not saved from oblivion; vo-

lumes of criticism were also compiled, to shew
how pastorals, odes, and satires, ought to

have been written.

Pastoral poetry is, above all other, the

most limited in its object ; and when formed
on the model presented to us by Virgil and
Theocritus, should be a description ot rural

scenes and natural feelings, enriched with

elegant language, and adorned by the most
melodious numbers.

Fewy English pastorals will be recognized

in this definition ; the scenes they represent

are artificial, and the sentiments factitious, be-

cause they are imitated from other poets, the

natives of a luxuriant region, accustomed to

the living tints and glowing azure of a cloud-

less sky. From this censure, however, the

pastoral drama of Allan Ramsay must be
excepted, as should Shenstone’s celebrated

ballad. The ballad is perhaps the happiest

vehicle of pastoral poetry, and there are in

our language many ballads of exquisite beau-

ty. Some of our pastorals are elegiac; such

is Milton’s monody on Lycidass

“ Together both, ere the high lawns ap-

pear’d

Under the opening eyelid of the Morn,
We drove afield; and both together heard

What time the grey fly winds her sultry

horn,

Batt’ning our flocks with the fresh dews of

night,

Olt till the star that rose at evening bright,

Towards heaven’s descent had slop’d his

westering wheel.”

The conclusion of this poem is in the true

spirit of elegant pastoral

:

“ Thus sung the uncouth swain to th’ oaks
and rills.

When the stillMorn went out in sandals grey;
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flc touchV! the tender stops of various quiRa#

With eager thought, warbling his Doric lay;

And now die sun had stretch’d out all the

hills,

And now was dropt into the western bay.

At last he rose, and twitched his mantle blue,

To-morrow to fresh woods, and pastures

new.”

r

l lie name of Elegy was originally given to

funereal monody, but was afterwards attached
to all plaintive strains. In the Latin language
it was always written in hexameter and pen-
tameter verse. By the moderns an elegiac

stanza was invented, assimilating as nearly
as possible with those slow melodious num-
bers. Many elegies, and perhaps the best,

are expressive only of soothing tenderness.

Such are those of Tibullus, so happily imi-

tated by Hammond. The Jesse of Shen-
stone, which has perhaps never been sur-

passed, is all pathos. The celebrated elegy
of Gray combines every charm of description

and sentiment. The elegiac stanza, the mo-
notony of which soon becomes oppressive to

the ear, is sometimes happily exchanged for

a lighter measure, as in (Jowper’s Juan Fer-
nandez i

“ Ye winds that have made me your sport.

Convey to this desolate shore
borne cordial endearing report

Of a land I shall visit no more.
My friends do they now and then send

A wish or a thought after me ?

Oh ! tell me I yet have a friend,

Though a friend l am never to see.”

The Sonnet represents in an abridged form,
the antient elegy; the same slow stanza is as-

signed to each, and the sentiments suitable
to the one are appropriate to the other. The
sonnet is derived from the Italian school, and
was much cultivated in England during the
seventeenth century. It is always limited to
fourteen lines, an artificial character which
should seem to indicate anOriental extraction.
The following, by Milton, is a fine specimen
of the English sonnet in the Italian manner :

“ O nightingale, that on yon leafy spray
Wast blest at eve, when all the woods are still

!

Thou with fresh hopes the lover’s heart dost
/ill.

When the jolly Hours lead on propitiousMay.
Thy liquid notes, that close the eye of Day,
First heard before the shallow cuckoo’s bill.

Portend success in love. Oh ! if Jove’s will

Have link’d that amorous power to thy soft

lay.

Now timely sing, ere the rude bird of hate
Foretell my hopeless doom in some grove

nigh.

As thou from year to year hast sung too late
For my . relief, yet hadst no reason why.
Whether the muse or Lovecall thee his mate,
Botli them I serve, and of their train am I.”

In the following sonnet, which is of a mo-
dem date, the stanza is happily accommodat-
ed to the English language :

Written in the church -yard of Middleton,
Sussex.

“ Press’d by the moon, mute arbitress of
tides,

Whilst the loud equinox its power combines
The sea no more its swelling surge confines*
But o’er the shrinking land sublimely rides.

’
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The wild blast rising from the western cave,

Drives the huge billows from their heaving
bed,

Tears from their grassy tombs the village

dead,

And breaks the silent sabbath of the grave.

With shells and sea-weed mingled on the
shore,

To ! their bones whiten on the frequent wave.
But vain to them the winds and waters rave.
They hear the warring elements no more

;

While I am doom’d, by life's long storm op-
prest,

J o gaze with envy on their gloomy rest.”

Pope’s Elegy to an Unfortunate Lady, and
his Eloisa, are in heroic verse

; which, in the

hands of that great master, is adequate to the
expression of every feeling.

Lyric poetry is versatile arid miscel-
laneous, admitting almost every diversity

of measure and of subject. Love and he-
roism, friendship and devotional sentiment,
the triumphs of beauty and the praises

of patriotism, are all appropriate to lyrical

composition. The soui of enthusiasm, the
spirit of philosophy, the voice of sympathy,
may all breathe in the same ode. Of our
lyrical writers, Dryden is confessedly emi-
nent

; Gray is distinguished by the majesty
and delicacy of his expression, and the cor-

rectness of his style
;
Collins is occasionally

animated by a portion of Pindaric spirit.

Among our heroic odes there are, perhaps,
none that breathe a loftier strain than the
foilo.ving patriotic invocation by Burns

:

“ Scots, who have with Wallace bled,

Scots, whom Bruce hath often led.

Welcome to the gory bed.

Or to glorious victory.

Now’s the day, and now's the hour,
See the front of battle lower;
See approach proud Edward’s power,

Edward’s chains and slavery.

Who will be a traitor knave ?

Who can ask a coward’s grave ?

Who so base to be a slave?

Traitor, coward, turn and flee.

Who for Scotland, king, and law,

Freedom’s sword will strongly draw.
Freeman stand, and freeman fa’ ?

Caledonian, on wi’ me.

By oppressions, woes, and pains,

By your master’s servile chains,

We will draw our dearest veins.

But they shall be, shall be free.

Lay the proud usurpers low;
Tyrants fall in every foe,

Liberty’s in every, blow:

Forward let us do, or die.”

In the minor lyrics-. are included Songs, a

species of composition sedulously cultivated

by English writers. The themes of songs are

in general amatory or convivial; there are

however some, of which the strain is purely

patriotic and martial
;
and not a few are of

the humorous cast. Shakspeare, Jen-

son, and our other elder bards, have be-

queathed to us songs of exquisite beauty. In

the last century the most popular song-writer

was Gay. Allan Ramsay has left some en-

chanting airs. Percy’s collection has restored

many ly rical pieces of inimitable p tiios and
simplicity. In latter times, many songs oi

classical eminence have been supplied by
Stevens, Sheridan, and Burns.
Didactic poetry is minutely preceptive,

and professes to convey useful instruction on
someparticular subject. It is obviously not
easy to discover situations in which an author
may become a practical teacher, w ithout ceas-

ing to be the poet: and this difficulty is ag-

gravated to the English writer, who lias not
the resources of tiie Greek and Roman in the
metrical capacities of his language.

Virgil’s georgical poem is the performance
of the first master, operating with the best

materials. In imitation of Virgil, a poem was
composed by John Phillips on cyder, which
is now little read. Towards the middle of

the iast century, w hen the didactic muse had
most votaries, polemics, physics, and meta-
physics, were successively expounded in

verse. But verse is not the medium by which
information can be communicated with most
advantage; and is less. suitably employed in

elucidating abstract speculation, than in en-
forcing popular and acknowledged truths.

The philosophy of Akenside is relished only
for his imagery and harmonious language.

The aphorisms of Armstrong are remember-
ed only where the author was more sensible

to the influences of Apollo than of Eseula-

pius. The Economy of Vegetation, and
the Loves of the Plants, are formed on a plan

not only original, but new.
. It is probable

that the primary idea of this work was sug-

gested to the author by the perusal of Cow-
ley’s Garden ; but on that simple site he
has erected a magnificent palace, in which
no vestige of the antient edifice remains.

With an imagination luxuriant as that oi Ov id,

and with powers of description scarcely less

universal, he has invented a machinery ap-
propriate to his subject, and which is also

derived solely from the philosophy of mo-
dern times. From the extensive notes ap-
pended to his poems, it is however obvious,
that though he might thus embody the prin-

ciples of science to the eye ot fancy, he de-

spaired of rendering them intelligible with-

out the agency of prose. Mason’s English
Garden is more descriptive than didactic.

De Lille’s Jardins is a chef-d'oeuvre in its

kind. In the Essay on Criticism, Pope has
most happily enlivened didactic style with
wit and satire.

Satip.ical poetry is' descriptive of men
and manners; its aim is to delineate the

follies and chastise the vices of the age.

Satire is evidently the offspring of poll nod
times; and, unlike other poets, the satirist

finds his empire enlarged, and his influence

extended, by the progress ot society.

Satire is either pointed or oblique: elo-

quence is the soul of tne one, ridicule of the
other. Tiie one rush s on its object in a tor-

rent of vehemence and declamation; the

other pursues a smooth tortuous course, oc-
casion all v reflecting to the mind the most
momentous trutns in t:. playful aspect oi

wit and humour. In the Jti udibras of Butler,

the Lutrui of Boileau, and the Rane oi tne
Lock, tne effect of onlique satire is height-

ened by an assumption of the heroic style,

the perversion ot w.iich pro luces an effect

exquisite!' ludicrous. Gay’s Siiepherd’sVv eck
and Gresset » Ver-vee he ong to this species,
as do many of Note.- hgmer poems, and
many of La Fontaine’s ones. >

. satire is

commonly of a similar cast, i ue satire of

Young is always pointed and saturnine, Lr
Churchill the pointed and the oblique are
happily united : as they are in Dry den and
Pope, the two great original masters of Eng-
lish satire, who both possessed with wit anil
fancy a knowledge of men and manners, and
an intuitive discernment of characters, with the
aptitude of describing them, which are its

first requisites. The following extracts afford
a specimen of the manner of each in the
delineation of character : it must, however,
be remembered, that Pope moralizes whilst
Dryden declaims :

“ Some of their chiefs were leaders of the
land:

In the first rank of these did Zimri stand
;

A man so various, that he seem’d to be
Not one, but all mankind’s epitome.
Stiff in opinion, always in the wrong,
Was every thing by starts, and nothing long;.
But in the course of one revolving moon,
Was chemist, fuller, statesman, and buffoon ;

l hen all for women, painting, rhyming,,
drinking,

Beside ten thousand freaks that died in think-

,

ing.

Blest madman ! who could every hour eia-

.p'°y
W ith something new to wish, or to enjoy.
Railing and praising were his usual themes;
And both to shew his judgment in extremes..
Is ever violent, or ever civil.

That every man with him was God or devil.
In squandering wealth was his peculiar art

;

Nothing went unrewarded but desert:
Beggar’d by fools, whom still he found too*,

late,

He had his jest, and they had his estate.

He laugh’d himself from court
;
then sought

relief

In forming parties, but would ne’er be chief.”'

Dryden.
u In the worst inn’s worst room, with mat

half-hung.

The walls of plaister, and the floor of dung

;

On once a flock-bed, now repair’d with straw.
With tape-tied curtains never meant to

draw
;

T he George and garter dangling from his
head, >

Where tawdry yellow strove with dirty red
;

Great \ iiliers lies: alas! how chang’d from,
him

The life of pleasure, and tiie soul of whim,
Gallant and gay, in Cliveden’s proud al-

cove,

The bower of wanton Shrewsbury, and love;
Or just as gay at council, in a ring
Ot mimic statesmen and their merry king.
No wit to flatter left of all his store ;

No fool to laugh at, which he valued more.
The victor ot his health, his fortune, friends.
And fame, this lord oi useless thousands ends.”

it would be amusing to pursue the compa-
rison between those two great poets in the
Dunciad and Mac hlecnoe

;
to observe

the unpruned exuberance and careless vigour
oi the elder bard, and the exquisite judgment
oi his incomparable imitator.

Epic poetry concentrates all that is sublime
in action, description, or sentiment. In the
struct' ireoi a regular epic poem, criticism re-
quires that the faille should be founded in
fact, and that fiction should fill the picture of
which the outline is traced by truth. In the
conduct of the poem, it is exacted that the
machinery be subservient to the main design,.



ancl that the action should be simple and uni-

form. In the Iliad, the action is limited to tire

destruction of Troy, which is only to be ef-

fected by the conciliation of Achilles to the

common cause. In the Odyssey, it is the

establishment of Ulysses in Ithaca; an event

which, after innumerable difficulties, he is

finally enabled to accomplish. In the iEneid

the hero is destined to found a Trojan colony

in Latium. In the Jerusalem Delivered,

the object of the poem from its commence-
ment to its close, is the restoration of that

city to the Christians. Criticism requires

also that poetical justice should be dispensed

to all parties, success ,being awarded to the

virtuous, and punishment inflicted on the

guilty. On these principles, three authors

only, Homer, Virgil, and Tasso, have pro-

duced epic works. I'here are however many
poems o the epic or heroic cast to which
criticism lias hitherto assigned no name.
Such arc theLusiad ofCamoens.andthellen-
riade of Voltaire

;
and in the Paradise Lost,

Milton appears in solitary majesty and mag-
nificence. lie maintains a lofty independ-

ance of rules and systems, and eternizes to

himself a distinction superior to ati that cri-

ticism has to withhold or to bestow. The In-

ferno of Dante, tne Orlando of Ariosto, the

Fairy Queen of Spenser, are romances
;
a

species of composition purely fictitious, in

which no other restriction is imposed on the

poet’s fancy than that he shall continue to in-

terest and amuse his reader. Several ro-

mances of a recent date are intitled to praise:

such as the Oberon of Wiekmd, ably trans-

lated by Mr. Sotheby ; the Thalaba of

Southey, of which the beauties would be

more generally appreciated if the work was
less tinged with gloom; and the Lay of the

Last Minstrel, in which a fable of the most
superficial texture is drawn out in a succes-

sion of scenes which perpetually animate
and delight the imagination. It is obvious,

that the poetical nomenclature established

on classical authority, is not sufficiently ex-

tensive to include all the compositions of

modern times. To what classical school

shall we refer the noble ethics of Pope in his

Epistles, and of Cowper in his Task? By
what name shall we designate the Traveller

and the Deserted Village, the Pleasures of

Memory, the Pleasures of Piope, (neither of

which is, like the Pleasures of Imagination, in-

cluded in the didactic species), with many
other exquisite productions ? Ossian’s poems
have been classed with epic compositions,

but are more analogous to the old heroic lays

chanted by the scalds, bards, and minstrels.

The relics of Scandinavian literature afford

many specimens of poetry which, though in-

ferior in beauty, are obviously of similar origin

and execution.

Originally the Drama was a metrical com-
position, and exhibited all the critical refine-

ments of poetry. 'I he title of poet is still giv-

en to every dramatic author, although he

should have written in prose, and although

the highest dramatic powers may exist without

the smallest talent for poetry. The avowed
object of the drama is to develope the passi-

ons, or to delineate the manners of mankind:
tragedv effects the one, and comedy the other.

In the’ English language are many popular

dramas of a mixed character, which are writ-

ten in verse, intermingled with prose, and

which are called plays. The best pieces in
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Beaumont and Fletcher, and even Shak-
speare, belong to this order. The English
drama deviates essentially from that of classi-

cal antiquity
;
and independant of the division

of acts and scenes, there is little resemblance
between them. The triple unities of time,
place, and action, are seldom observed on the
English stage ; and our best writers have al-

lowed, that between the acts any change, of
scene is admissible. In reality this operation
is performed in most tragedies and ail come-
dies, at any season, without either condition
or restriction

; nor is, perhaps, any change
censurable, the cause and object of which is

immediately comprehended by the audience.
To the limitation of time more attention is

paid. In many tragedies the action is in-

cluded iii one day. Unity of design is ob-
viously an obligation imposed by good sense;
and Shakspeare, guided only by his. feel-

ings of propriety, Is in general careful lo ex-
clude from his plays a divided interest, an
error perpetually committed by Beaumont
and Iletcher, and his other dramatic contem-
poraries. i o construct a truly dramatic fable
is no easy task, f lie author has to provide
sources ot constantly augmenting interest,

to present characters, to suggest situations
capable of extorting from the spectators an
active participation in the scene

;
above all,

to supply a series of natural incidents, the
springs ot dramatic action, by which all the
life and motion of the piece are produced,
d’he dramatic style should imbibe its cha-
racter from that oi the individuals presented
in the scene, and transmit the impression of
every feeling which is there pourtrayed. On
this excellence is founded the superiority of
Shakspeare to all other dramatists; from
him each passion receives its appropriate lan-
guage. With a few masterly touches, he lays
open the heart, exhibits its most secret move-
ments, and excites in every bosom corres-
pondent emotions. The poet who, next to
Shakspeare, has excelled in the dramatic
style, is Otway. The tragedies of Roive pos-
sess extraordinary merit. In the plays of
Beaumont and Fletcher, and Massinger* are
innumerable passages of high poetical beau-
ty; and in tho.-,e of Dryden are discovered the
most brilliant combinations of thought and
fancy : but the touches of nature are still

wanting ; that true dramatic idiom which is

instantly understood by the heart, and the
absence of which is not compensated by beau-
tiful imagery, or the most refined graces of
composition. Dramatic blank verse, when
flowing with freedom and facility, is more
happily adapted than prose to the expression
of strong emotion; it is not only more har-
monious, but more concise

; and being ex-
onerated from that metrical precision which
is expected in other poetry, is simply the
language of impassioned feeling. Much of
the imagery which might delight in the
closet, would offend on the stage

:
yet figura-

tive language- is often employed with great
effect in describing the tempestuous passions.
In a state ot agitation the mind becomes pe-
culiarly susceptible of new combinations.
Grief is eloquent: and though the chain of
thought is too tenacious to be broken bv sen-
sible impressions, it discovers in every ex-
ternal object some typical illustration ’of its

own sufferings
; some image which, by a kind

of fictitious sympathy, seems respondent to
its individual feelings. Thus Lear, though
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insensible to the storm, invokes the elements,
reverting to thecontumeiy hehas experienced:
“

I tax not you, ye elements, with unkind-
ness;

I never gave you kingdom, call’d you chil-

dren
;

You owe me no subscription.”

In impassioned language, even a mixture
of metaphors is not indefensible

;
in a mo-

ment of distraction the mind is versatile, and
indistinct in its perceptions; and consequent Iv
becomes liable to form.abrupt, desultorv, and'
even incongruous associations,

OJ metrical harmony and poetical emotion.

Metrical harmony is but the medium bv
which the poet transmits his ideas and senti-
ments: it constitutes the fabric into which his
conceptions are wrought, the form in which
his sentiments are exhibited. Metrical har-
mony is common to all who assume the name
of poets

; from the humble versifier' creeping,
through hedge-rows of rhyme at the foot of
Parnassus, lo the son of genius, who has
drunk of inspiration at its source, and rides

“ Upon the seraph wing of ecstacy.”

It has appeared difficult to suggest a proper
mode ot distinction between these two orders
of writers

;
and it lias been often asked, what

the real difference is between the legitimate
bard and a maker of pretty verses: their re-
spective pretensions might, it should seem,
be amicably adjusted, by leaving to the former
an exclusive right to the character of poet,
and assigning the rank of metrical poets to
the latter. 1 here is in metrical harmony a
charm that often renders a trivial thought
pleasing. ' There are also certain agreeable
epithets which, if not egregiously misplaced,
must always call to the mind grateful associa-
tions

, and which when aided bv melodious
verse, will generally impart some transient sen-
sation of pleasure. T o awaken strong and per-
manent feelings of delight, is the prerogative
only of the original bard. Poetical emotion
spimgs from admiration or from sympathy,
and may be awakened by the novelty or the
renovation of sensation. It may arise from
combinations new to the fancy, or from re-
collections interesting to the heart. In the
energy of his conceptions, and in the charm of
his expression, resides all the poet’s power
There are no features of sublimity and mag-
nificence, no touches of tenderness or pathos,
bu may be traced to those two sources of
poetical excellence. Sublimity originates in
the amplitude of the poet’s mind, and is dis-
covered m the majesty of his images, or the
grandeur ot his sentiment : a sensation of
terror, mingled with admiration, also belongs-
to the sublime. Such is the sensation awak
ened by Milton’s awful description of the-
internal portals :

“Qua sudden open fly
With impetuous recoil, and jarring sound,
Th’ internal doors, and on their hinges orate*-
Harsh thunder, that the lowest bottom shook
Of Erebus.”

What follows is in the true spirit of ter-
rific sublimity :

f£ She opened
;
but to shut

Excel ’d her power. The gates wide ope*
stood

;

1 hat with extended wing a bannered host,
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Under spread ensigns marching, might pass

through
V. th horse and chariots rank’d in loose ar-

ia V.

So wide they stood
; and like a furnace-mouth

C ast forth redounding smoke, and ruddy
flame.

Before their eyes in sudden view appear

The secrets of the hoary deep ; a dark
Illimitable ocean, without bound,
Without dimension, where length, breadth,

and highth,

And time, and place, ate lost.”

Sublimity is produced by grandeur of sen-

timent :

“ Farewell, happy fields.

Where joy for ever dwells. Hail, horrors! hail.

Infernal world ! and thou, profoundest hell,

Receive thy new possessor, one who brings

A mind not to be chang’d by place or time.

The mind is its own place ; and in itself|

Can make a heaven of hell, a hell of heaven.”

In sublime composition no image should

be introduced which is not calculated to.im-

press the mind with feelings of solemnity.

The following description of Satan exempli-

fies the union of sublime imagery, with sub-

limity of sentiment. There is even something

like pathos in the concluding passage :

“ He, above the rest

In shape and gesture proudly eminent.

Stood like a tower. IT is form had not yet lost

All her original brightness ;
nor appear’d

Less than arch-angel ruined, and the excess

Of glorv obscur’d; as when the sun,new-risen,

Locks through the horizontal misty air.

Shorn of his beams; or from behind the moon,
In dim eclipse, disastrous twilight sheds

On half the nations, and with fear of change

Perplexes mouarchs. Darkened, so yet shone

Above them all the arch-angel ;
but his face

JDeep scars of thunder had entrench’d, and
care

,

Sat on his faded cheek
;
but under brows

Of dauntless courage, and considerate pride

Waiting revenge
;
crue'/his eye, but cast

Signs of remorse and passion, to behold

The fellows of his crime (the followers rather)

Far other once beheld in bliss, condemn’d
For ever now to have their lot in pain.

Millions of spirits, for his fault, amerc’d

Of heaven, and from eternal splendour Hung,

For his revolt
;
yet faithful how they stood

;

Their glory withered, as when heaven’s fire

Hath "scathed the forest oak, or mountain

pine.

With singed top their stately growth, though
bare.

Stands on the blasted heath. He now pre-

pared
To speak, whereat their double ranks they

bend
From wing to wing, and half-inclose him

round
With all his peers: attention held them mute.

Thrice he assay’d; and thrice, in spite of

scorn,

Tears, such as angels weep, burst forth : at

last

Words, interwove with sighs, found out their

way.”

An energetic simplicity is essential to the

sublime, which disclaims artificial ornament.

I) escription includes many of the elements

of poetry, and alternately produces emotions

of sublimity and beauty. The figurative

style is often assumed, in order to give more
richness and vividness to description. The
elements are thus embodied, and morn and
evening are perpetually represented under
some popular and pleasing image. Thus
Milton personifies the morning:

“ Now Morn, her early steps in the eastern

clime

Advancing, sowed the earth with orient

pearl.”

And Shakspeare

:

“ But see, the Morn, in russet mantle clad,

Walks o’er the dews of yon high eastern hill.”

Description is sometimes rendered more
lively by the introduction of a figurative allu-

sion. d ims, in the Allegro, Milton illustrates

his description of sun-rise

:

“ Sometimes walking not unseen,

By hedge-row elms, or hillocks green,

Right against the eastern gate,

Where the great sun begins his state,

Rob’d in flames and amber bright,

The clouds in thousand liveries flight.*’

In 11 Penseroso he again enlivens his ima-

gery by an interest ng allusion:

“ Missing thee, I walk unseen
On the dry smooth-shaven green,

To behold the wandering moon
Riding near her highest noon,

Like one that had been led astray

Through the heaven’s wide pathless way;
And oft as if her head she bow’d,

Stooping through a fleecy cloud.”

In Dryden’s poem of the Flower and the

Leaf is the following beautiful illustration of

the spring :•

“ When first the tender blades of grass ap-

peal -

,

And buds, that yet the breath of Eurus fear,

Stand at the door of life, and ask to clothe the

year.”

Poetical description is either general or

local, and admits of artificial or simple ima-

gery. In the two following passages Pope
exemplifies the difference of general and local

description

:

“ Thy trees, fair Windsor, now slftill leave

their wood,
And half thy forests rush into my flood;

Bear Britain’s thunder, and her cross display.

To the bright regions of the rising day

;

Tempt icy seas, where scarce the waters roll.

Where clearer flames glow round the frozen

pole
;

Or under southern skies exalt their sails,

Led by new stars, and borne by spicy gales.

For me the balm shall bleed, the amber How,
The coral redden, and the ruby glow,

The pearly shell its lucid globe enfold,

And Phcebus warm the rip’ning ore to gold.”

Flere the author dwells not sufficiently long

on any object to leave a distinct picture on

the mind. But in the ensuing lines the de-

lineation is too bo!d to be missed :

“In genial spring, beneath the quiv’ring shade,

Where cooling vapours breathe along the

mead,
The patient fisher takes his silent stand.

Intent, his angle trembling in his hand;
With looks unmov'd he hopes the scaly

breed,

And eves the dancing cork and bending reed.

Our plenteous streams a various race sUpjVyr
The bright-ey'd perch, with lias of Tyrian

dye

;

d he silver eel, in shining volumes roll’d

;

The yellow carp, in scales bedropt with gold,”

The two following extracts from Milton
happily illustrate the ditleivnce of artificial

and simple imagery :

“ Now the bright morning*slar, day’s har-
binger,

Comes dancing lrom the east, and leads with
her

The flowery May, who from her green lap

throws
The yellow cowslip, and the pale primrose.
Hail, beauteous May, that doth inspire

Mirth, and youth, and a arm desire!

Woods and groves arc of thy dressing.

Hill and dale doth boast thy blessing.”

“ While the plowman near at hand.
Whistles o’er the furrow’d land;

And the milkmaid singeth blithe.

And the mower whets his sithe,

And every shepherd tells his tale

Under the hawthorn in the dale.”

In genera! description, it is the poet’s ob-
ject to force on the mind a variety of bril-

liant ideas and vivid impressions. In his local
or individual delineations, he presents images
palpable to the imagination, and almost to

the senses; he stimulates latent feelings, or
renovates forgotten sensations. In the com-
bination of artificial imagery, he employs the
power of novelty ; in that of simple images,
he relies on the charm of truth. With the one
the attention is awakened, by the other it is

absorbed. The reader perceives in himself
a capacity for forming associations till then
unknown; but he is yet more pleased to
retrace scenes and sentiments familiar to
memory, and dear to the heart. In one in-

stance he is astonished by the variety of
the poet’s conceptions, in the other he is

enchanted by the fidelity of his imitations.

The magnificence of figurative language and
metaphorical description extorts admiration

;

the simplicity of natural images inspires de-
light. In local description the poet should
introduce only such objects as harmonize
perfectly with his design. Thus in his deli-

cious landscape of Eden, Milton carefully

avoids the intrusion of exotic imagery :

“ Thus was this place

A happy rural seat, of various view's :

Groves, whose rich trees w: ept odorous gums
and balms

;

Others, whose fruit burnished with golden
rind

Hung amiable, Hesperian fables true
(If true), here only, and of delicious taste.

Betwixt them, lawns, or level downs, and
flocks.

Grazing the tender herb were interposed.

Or palmy hillock, or the flow’ry top

Of some irriguons valley, spreads her store
;

Flowers of all hue, and without thorn the
rose.

“ Another side umbrageous grots and caves
Of cool recess, o’er which the mantling vine
Lays forth her purple grape, and gently creeps
Luxuriant: meanwhile, murmuring waters

fall

Down the slope hill dispers’d
;
or in a lake



POE P O I P O I

That to the fringed bank, with myrtle

crown’d,

Her crystal mirror holds, unite their streams.”

There is in local description a charm that

renders objects, in themselves uncongenial,

engaging to the mind. The following pas-

sage presents few images of beauty : but

in contemplating it, who does not feel, that

without being removed from the common
walk of nature, he is visited by the influences

of poetry ?

“ The day is come, when I again repose

Here under this dark sycamore, and view

'Those plots of cottage ground, the orchard

tufts,

Which at this season, with their unripe fruits,

Among the woods and copses lose them-
selves.

Nor with their green and simple hues disturb

The wild green landscape. Once again I see

Hedge-rows, then hardly hedge-rows, little

lines

Of sportive wood run wild. These pastoral

farms

Green to the very door, and wreathes of

smoke
Sent up in silence from among the trees

;

With some uncertain notice, as might seem.

Of vagrant dwellers in the fenceless woods
;

Or of some hermit's cave, where by his fire

The hermit sits alone.”

If such is the charm of local scenery, yet

greater is the captivation of that individual

and characteristic sentiment, which, from its

appropriation to the drama, has been called

dramatic. Such indeed is its enchantment,

that it has been found capable of producing

the most exquisite emotion, without apy aux-

iliary embellishments from figurative lan-

guage or picturesque imagery. We are

never more delighted with the poet than

•when thus intimately admitted to his confi-

dence, when we are suffered to commune with

his hear:, to explore his mostr etired thoughts,

and partake hi- most sacred fee’ings. This
charm of individuality was in some of his

poems eminently posse sed by Chaucer and
some of our elder bards ; it constituted the

leading feature in Cowper’s lays; it formed
the magic of Burns ; and it distinguishes

the author of the Lyrical Ballads. The pa-

thetic like the sublime, must be concise

and simple. It depends not so much on the

thought as, the expression. Virgil’s descrip-

tion of Andromache on recognizing Tneas at

the tomb of Hector, is strikingly beautiful

:

“ Veranetua facies? & verus mihinuncius af-

ters ?

Nate dea, vivisne ? aut, si lux alma recessit,

Ubi Hector est?”

The whole passage is affecting, but the pa-

thos dwells in the “ ubi Hector est ?” Figu-

rative language is often happily employed in

the description of impassioned feeling. Some-
times it appears to be the natural overflowing

of tenderness

:

“ Thy cave should be a lover’s bower.
Though raging winter rent the air

;

And she a lovely little flower.

That I would tend, and shelter there,”

In general, however, the simple and un-
adorned. style is most appropriate to pathos
and tenderness. Thus Constance, ia her
touching appeal to the Cardinals, exclaims of
her son •

o

j

“ And so he’ll die
;
and rising so again.

When I shall meet him in the court of heaven
T shall not know him

;
therefore never, never,

Must I behold my pretty Arthur more.”

The curiosafelicitas, that charm or felicity

of expression which Horace so happily ex-

emplified, is one of the most powerful agents
in producing poetical emotion. It is the at-

tribute which belongs only to the poet of na-

ture ; and is the effusion of some fortunate

moments, when consummate judgment has

been impelled and inspired by exquisite feel-

ing. It is impossible but that the readers of

Shakspeare and Milton must recollect innu-

merable examples of this kind of excellence.

Who has not felt the enchantment conveyed
by Shakspeare’s “ heaven-kissing hill ?”

W lat lover of nature has not in some bright

autumnal morning, while contemplating a

rural scene, experienced that mixed sensa-

tion of enjoyment and stillness which is all

described in “ the air smells wooingly ?” Fe-
licity of expression is the native idiom of geni-

us
;
and as the goddess of beauty was discover-

ed by her first movements, the genuine poet
may be detected by a single epithet. The
spirit of poetry is not confined to subjects of
dignity and importance: it may be perceived
in a simple lay, and even in a sportive song.

It visited Sappho, as it had sojourned with

Pindar
; and was as truly the attendant of

Theocritus as of Honier. Nor is poetical

emotion inspired only by the song of heroes
and of Gods. It may be awakened even by
the strain of playful tenderness, in which the
lover celebrates some darling of his mistress.

The requisites of the true poetical character
are thus happily summed up by the duke of
Buckingham :

“ ’Tis not a flash of fancy, which sometimes,
Dazzling our minds, sets off the slightest

rhymes,
Bright as a blaze, but in a moment done.
True wit is everlasting, like the sun.
Which, though sometimes behind a cloud re-

tir’d.

Breaks out again, and is by all admir’d;
Number, and rhyme, and that harmonious

sound
Which not the nicest ear with harshness

wound.
Are necessary, yet but vulgar arts

;

And all in vain these superficial parts

Contribute to the structure of the whole,
W ithout a genius too, for that’s the soul

;

A spirit which inspires the work throughout.
As that of nature moves the world about

;

A flame that glows amid conceptions fit,

Even something of divine, and more than wit;
Itself unseen, yet all things by it shewnj^
Describing all things, but describ’d by none.”

POHLIA, a genus of the class and order
cryptogamia musei, included in the bryonia
of Linna’us.

POINCIANA, Bariadoesflower-fence, a
genus of the monogynia order, in the decan-
dria class of plants, and in the natural method
ranking under the 33d order, lomentacca?.
The calyx is pentaphyllous

; the petals fivq,

the uppermost larger than the rest
; the sta-

mina long, and all fertile
; the seed-vessel a

legumen. There is only one species, viz.

the puicherrima, a native of both Indies. It

rises with a straight stalk 10 or 12 feet high
;

the branches are terminated by loose spikes
of flowers, which are sometimes formed into
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a kind of pyramid, and at oilier? disposed

more in the form of an umbel. The foot-

stalk of each flower is near three inches long;

the flower is composed of five petals, which
are roundish at the top, but are contracted to

narrow taiis at the base. They spread open,

and are beautifully variegated with a deep
red or orange colour, yellow, and some spots

of green; and emit a very agreeable odour.

After the flower is past, tiie germen becomes
a broad flat pod three inches long, divided

into three or four cells by transverse parti-

tions, each including one ' flatfish irregular

seed. The plant is propagated by seeds ;

but, being tender, is to be constantly kept in

the bark-stove.

POINT, in geometry, as defined by Eu-
clid, is a quantity which has no parts, or

which is indivisible. Points are the ends or

extremities of lines. If a point is supposed
to be moved any way, it will, by its motion,

describe a line.

Point of contrary flexure. See Flex-
ure.

Point, in music. This word, as conjoined

with others, has various significations. The
different uses to which points were formerly

applied, render the perusal of old composi-
tions extremely difficult and perplexing. In

those works we meet with the point of per-

fection, point of augmentation, point of divi-

sion, anti point of alteration. The point of

perfection was added to those notes which
w!ere denoted by the modal signs to be per-

fect, or equal to three notes of the same va-

lue, but which were rendered imperfect by
position. The point of augmentation is that

in modern use, which the old masters used
only in common, or imperfect, time. The
point of division, or imperfection, was placed
between two shorter notes that followed, and
were succeeded by, two longer in perfect
modes, to render both the long notes imper-
fect. The point of alteration, or of dupli-

*

cation, was placed before two shorter notes
preceding a longer, in order to double the
length of the second short note. In modern
music, the point, taken as an increased
power of the note, is always equal to the
half of the note to which it appertains.

Point, in astronomy, a term applied to

certain points or places, marked in the hea-
vens, and distinguished by proper epithets.

The four grand points or divisions of the ho-
rizon, viz. the east, west, north, and south,

are called the cardinal points. See Hori-
zon, East, West, &c. The zenith and
nadir are the vertical points ; the points
wherein the orbits of the planets cut the
plane of the ecliptic, are called the nodes : the
points wherein the equator and ecliptic inter-

sect, are called the equinoctial points; par-
ticularly, that whence the sun ascends to-

wards the north pole, is called the vernal
point

;
and that by which he descends to the

south pole, the autumnal point. The points
of the ecliptic, where the sun’s ascent above
the equator, and descent below it, terminate,
are called the solstitial points

;
particularly

the former of them, the estival or summer
point

;
the latter, the brumal or winter

point.

Points, in heraldry, are the several dif-

ferent parts of an escutcheon, denoting the
.oeal positions of any figure. See Herald-
ry.
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Point 'is also an iron or steel irtstrdmelit,
used with some variety in several arts. En-
gravers, etchers, cutters in wood, ike. use
points to trace their designs on the copper,
wood, stone, &c. See Engraving, &c.

Point, in the manufactories, is a general
term, used for all kinds of laces wrought with
the needle; such are the point de Venice,
point de France, point de Genoa, &c. which
are distinguished by the particular economy
and arrangement of their points.
Point-Blank, in gunnery, denotes the

shot of a gun levelled horizontally.

POINTING the cable, in the sea-lan-
guage, is untwisting it at the end, lessening
the yarn, twisting if again, and making all

fast with a piece of marline, to keep it from
ravel ing out.

POISONS. Poisons are commonly di-
vided into the animal, vegetable, and mineral
kinds.

f. Poisons, animal. Several animals
are furnished with liquid juices of a poison-
ous nature, which when poured into fresh
wounds, occasion the disease or death of the
wounded animal. Serpents, bees, scorpions,
Hud spiders, are well-known examples of such
animals. The chemical properties of these
poisonous juices deserve peculiar attention

;

because it is only from such an investigation
that we can hope to explain the fatal changes
which they induce on the animal economy,
or to discover an antidote sufficiently power-
ful to counteract their baneful influence.
Unfortunately the task is difficult, and per-
haps surpasses oftr chemical powers. For
the progress already made in the investiga-

tion, we are indebted almost entirely to the
labours of Fontana.

1 . The poison of the viper is a yellow
liquid, which lodges in two small vesicles in

the animal’s mouth. These communicate by
a. tube with the crooked fangs, which are hol-

low, and terminate in a small cavity. When
the animal bites, the vesicles are squeezed,
and the poison forced through the fangs into

the wound. This structure was partly ob-
served by Fedi, an Italian philosopher

;
and

his discoveries were completed and confirmed
by the experiments and observations of Fran-
cini, Tysson, Mead, and Fontana.

This poisonous juice occasions the fatal

effects of the viper’s bite. If the vesicles are

extracted, or the liquid is prevented from
flowing into the wound, the bite is harmless.

If it is infused into wounds made by sharp in-

struments, it proves as fatal as when intro-

duced by the viper itself. Some of the pro-
perties of this liquid were pointed out by
Mead; but it was Fontana who first subjected

it to a chemical examination, sacrificing

many hundred vipers to his experiments.

The quantity contained in a single vesicle

scarcely exceeds a drop.

It has a yellow colour, has no taste; but
when applied to the tongue, occasions numb-
ness. It has the appearance of oil before the

microscope, but it unites readily with water.

It produces no change on vegetable blues.

When exposed to the air, the watery part
gradually evaporates, and a yellowish-brown
substance remains, which has the appearance
of gum arabic. In this state it feels viscid,

like gum, between the teeth
;

it dissolves

readily in water, but not in alcohol
; and a -

to hoi throws it down in a white powder from

water. Neither acids nor alkalies have much
effect upon it. It does not unite with vola-

tile oils, nor sulphuret of potass. When
heated, it does not melt, but swells, and does
not inflame till it has become black. These
properties are similar to the properties of
gum, and indicate the gummy nature of this

poisonous substance. Fontana made a set of

experiments on the dry poison of the viper,

and a similar set on gum arabic, and obtained
the same results.

From the late observations of Dr. Bussel,
there is reason to believe that the poisonous
juices of the other serpents are similar in their

properties to those of the viper.

This striking resemblance between gums
and the poison of the viper, two substances of
so opposite a nature in their effects upon the
living body, is a humiliating proof of the
small progress we have made in the chemical
knowledge of these intricate substances. The
poison of the viper, and of serpents in gene-
nal, is most hurtful when mixed with the

blood. Taken into the stomach, it kills if the

quantity is considerable. Fontana has ascer-

tained that its fatal effects are proportional

to its quantity, compared with the quantity
of the blood. lienee the danger diminishes
as the size of the animal increases. Small
birds and quadrupeds die immediately when
they are bitten by a viper; but to a full-sized

man the bite seldom proves fatal.

Ammonia has been proposed as an anti-

dote to the bite of the viper. It was intro-

duced in consequence of the theory of Dr.
Mead, that the poison was of an acid nature.
The numerous trials of that medicine by Fon-
tana robbed it of all its celebrity ; but it has

been lately revived and recommended by
Dr. Bamsay as a certain cure ior the bite of

the rattlesnake.

2. The venom of the bee and the wasp is

also a liquid contained in a small vesicle,

forced through the lioliow tube of the sting

into the wound inflicted by that instrument.
From the experiments of Fontana, we learn

that it bears a striking resemblance to the
poison of the viper. '1 hat of the bee* is much
longer in drying when exposed to the air than
the venom of the wasp.

3. The poison of the scorpion resembles
that of the viper also

;
but its taste is hot

and acrid, which is the case also with the ve-

nom of the bee and the wasp.
4. No experiments upon which w’e can re-

ly have been made upon the poison of the

spider tribe. From the rapidity with which
these animals destroy their prey, and even
one another, we cannot doubt that their poi-

soirtfc sufficiently virulent.

If. Poisons, vegetable, seem in general to

prove fatal from an eyeess of narcotic matter

;

but this is a subject which requires still farther

examination. See Narcotic principle.
III. Poisons, mineral. In general these

substances, as arsenic and corrosive mercury,
seem to attack the solid parts of the stomach,
and to produce death by eroding its sub-
stance

; but the antimonials seem rather to

attack the nerves, and to kill by throwing the
whole system into convulsions.

Poison of copper. This metal, though
when in an undissolved state it produces no
sensible effects, becomes exceedingly active

j

when dissolved
; and such is the facility with

;
which the solution is effected, that it becomes

a matter of some consequence to prevent the

metal from being taken into the human body
even in its proper form. It does not, how-
ever, appear that the poison of copper is

equally pernicious with those of arsenic or
lead. The reason of this is, that it excites

vomiting so speedily as to be expelled, even
though taken in considerable quantity, before
it has time to corrode the. stomach. Blue
vitriol, which is a solution of copper in the
vitriolic acid, has been used as a medicine in

some diseases with great success. Verdigris
also, which is another very active preparation
of the metal, has been by some physicians
prescribed as an emetic, especially in cases

where other poisons had been swallowed, in

order to procure -the most speedy evacuation
of them by vomit. Where copper is not used
with this view, it has been employed as a to-

nic and antispasmodic, with which view it is

admitted into the Edinburgh Dispensatory
under the title of cuprum ammoniacale. The
effects of the metal, however, when taken in

a pretty large quantity, and in a dissolved
state, or when the stomach abounds with acid
juices sufficient to dissolve it, are very disa-

greeable, and even dangerous
;
as it occasions

violent vomitings, pains in the stomach, faint-

ings, and sometimes convulsions and death.
T he only cure for these symptoms is, to expel
the poison by vomiting as soon as possible,

and to obtund its acrimony ; for which pur-
pose drinking warm milk will probably be
found the most efficacious remedy. In or-
der to prevent the entrance of the poison into
the body, no copper vessels should be used in

preparing food but such as are either well
tinned, or kepi ex eedingly clean. The
practice .. gi .

. g a fine blue or green colour

|

to pickier by prt paii.-g them in copper ves-
sel-, ought not to be tolerated; tor Dr. Fal-
coner, in a tr -:atise on this subject, assures us,

|

that Hr se are sometimes so strongly impreg-
nated by this method of preparing them, that
a small quantity of them will produce nausea.

Mortars of brass or bell-metal ought, for the
same reason, to be avoided ; as by this means
a considerable quantity of the pernicious me-
tal may be mixed with our food, or with me-
dicines. In other cases, an equal caution
ought to be used. The custom of keeping
pins in the mouth, of giving copper halfpence
to children to play with, &c. ought to be
avoided

;
as thus a quantity of the metal

may be insensibly taken into the body, after

which its effects must be uncertain. It is pro-
per to observe, however, that copper is much
more easily dissolved when cold than when
hot ; and therefore the greatest care should
be taken never to let any thing designed for

food, even common water, remain long in

copper vessels when cold
; for it is observed,

that though the confectioners can safely pre-
pare the most acid syrups in clean copper ves-

sels without their receiving any detriment
whilst hot, yet if the same syrups are allowed
to remain in the vessels till quite cold, they
become impregnated with the pernicious qua-
lities of the metal.

Poison of lead. This metal, when taken
slowly into the stomach with our food, is ca-

pable of producing the disease usually called

Devonshire colic, which, after a length of
time, is succeeded by palsy. Dr. Flotilston,

in his Essay on Poisons, has given a remark-
able instance of a whole family who, having
successively fallen a prey to" paralytic dis-
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orders, after a series of years, the cause was

discovered to be their having used the water

of a leaden pump, which had been gradually-

dissolved, and thus rendered the water poi-

sonous. For the treatment ot colic and palsy

see Medicine. Calomel administered in

small doses, till ptyalism is produced, is the

most effectual way' of restoring sensibility to

the nerves, when lost from this cause.

We cannot sufficiently express our abhor-

rence of the cruel, the detestable experiments

made by certain practitioners upon poor

dumb creatures, to ascertain the effects of

poisons; experiments made in general to

gratify an idle curiosity, but which no motive

can justify. We feel an honest pride in re-

flecting that few of these experimentalists

have been Englishmen ;
and as our work is

addressed to that generous and humane na-

tion, we have not outraged their feelings by

the shocking detail.

POLE, in spherics, a point equally distant

from every part ot the circumference of a

great circle of the sphere, as the centre is in

a plane figure; or it is a point 90° distant

from the plane of a circle, and in a line,

called the axis,- passing perpendicularly

through the centre. The zenith and nadir

are the poles of the horizon ; and the poles

of the equator are the same with those of the

sphere. See Globe.

Poles. See Ecliptic.

Poles. See Magnetism.

Pole or vertex of a glass, in optics, is

the thickest part of a convex, or the thinnest

of a concave glass. If the glass is truly

ground, the pole will be exactly in the mid-

dle of its surface.

Pole, Perch, or Rod, in surveying, is a

measure containing sixteen feet and a half.

Pole or polar star, is a star of the se-

cond magnitude, the last in the tail ot ursa

minor. Its longitude Mr. Flamsteed makes
2 4° 14' 41"

;
its latitude 66° 4' 1 1".

Pole-Cat. See Viverra.

POLEMONIUM, Greek valerian, or

Jacob's ladder

;

a genus of the monogynia

order, in the pentandria class of plants ;
and

in the natural method ranking under the

29th order, campanaceae. The corolla is

quinquepartite ;
the stamina inserted into

scales, which close the bottom of the corolla;

the stigma is trifid ;
the capsule bilocular su-

perior. There are five species, of which the

most remarkable is the caeruleum, with an

empalement longer than the flower. It grows

naturally in some places ot England: its

beauty, however, has obtained it a place in

the gardens. There are three varieties; one

with a white, another with a blue, and ano-

ther with a variegated flower; also a kind

with variegated leaves. They are easily pro-

pagated by seeds ;
but that kind with varie-

gated leaves is preserved by parting its roots,

because the plants raised from seeds would be

apt to degenerate and become plain.

POLEMOSCOPE; in optics, a kind of

reflecting perspective-glass invented by Iie-

velius, who commends it as useful in sieges,

&c. for discovering what the enemy is do-

ing, while the spectator lies hid behind an

obstacle. Its description is this:. The inter-

val between the object-glass and the specu-

lum, is enlarged by a tube, ot a length

sufficient to project the speculum beyond

Vox.. II.
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the obstacle that covers the observer. And
for a further convenience of looking for-

ward, as it were, he proposes to place

another plane speculum at the other end
of the tube, to reflect the rays through a
hole in its side, in a direction parallel

to the incident rays,; and to place the

concave eye-glass in this hole. By this

means, the object will still appear upright,

and magnified just as much as if the two spe-

culums were removed, and the same eye-glass

was placed in the axis of the tube.

POLIANTHES, the tuberose : a genus of

the monogynia .order, in the hexandria class ‘

of plants
; and in the natural method ranking

under tiie 10th order, coronarise. The co-

rolla is funnel-shaped, incurvated, and equal

;

the filaments are inserted into the throat of

the corolla, in the bottom of which the ger-

men is situated. There is but one species,

consisting of some varieties
;

all of which, be-

ing exotics of tender quality, require aid of

artificial heat, under shelter of frames and
glasses, &c. to bring them to flower in perfec-

tion in this country. The varieties are the

;
common tuberose, with single flowers

;

double-llowered, dwarf-stalked, variegated-

leaved. They all flower here in June, July,

and August: the flowers are funnel or bell-

shaped
; on the upper part of the stem is a

long spike, consisting of from 10 to 20 or

more separate in alternate arrangements, the

lower flowers opening first, which are suc-

ceeded by those above, in regular order, mak-
ing in the whole a most beautiful appearance,

highly enriched with a most fragrant odour.

The common single-flowered tuberose is the

sort the most commonly cultivated, as it ge-

nerally blows the most freely, and possesses

the finest fragrance. The donble-llowered

kind also highly merits culture, as when it

blows fair it makes a singularly fine appear-

ance. The dwarf and the variegated kinds

are inferior to the other two, but may be cul-

tivated for variety. All the varieties being

exotics from warm countries, although they

are madefto flower in great perfection in our

gardens by the assistance of hotbeds, they

will not prosper in the open ground, and do
not increase freely in England ; so that a sup-

ply of the roots is imported hither annually

from Genoa, and other parts of Italy. The
principal season for planting them is March
and April: observing, however, that in order

to continue a long succession of the bloom, it

is proper to make two or three different

plantings, at about a month interval ; one in

March, another in April, and a third the be-

ginning of May, whereby the bloom may be
continued from June until September; ob-

serving, as above mentioned, they may be

flowered either by aid of a common dung or

bark hotbed, or in a hot-house.

POLICY of ASSURANCE. The deed

or instrument by which a contract of assur-

ance is effected." The premium or considera-

tion paid for the risk or hazard assured

against, must be inserted in the policy, and
likewise the day, month, and year, on which

the policy is executed, and it must be duly

stamped. Policies for assurance against the

risks of the sea are distinguished into valued

and open policies; in the former the goods or

property assured are valued at prime cost at

the time of effecting the policy
;

in the lat-

ter, the value is not mentioned, but is left to

O
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he afterwards declared, or to he proved in the

event of a claim. In a valued policy, the

proper effect of the valuation is, the fixing the
amount of the prime cost, in the same manner
as if the parties had admitted it at a trial; but
for e very other purpose, it must be taken that

the value was fixed in such a manner as that

the insured meant to have an indemnity and
no more. The practice of permitting the in-

sured on a valued policy to recover the whole
sum insured upon a total loss, though his in-

terest is less than that sum, is against the

statute. A valued policy on profits expected
upon a voyage is not within the act, the ob-
ject ofan insurance being an indemnity. When
a policy is once executed, it cannot be altered

by either party, as this would open a door to an
infinite variety of frauds, and introduce uncer-
tainty into a species of contract, of which cer-

tainty and precision are the most essential re-

quisites. If, however, a policy is filled up by
mistake different from the original agreement,
it may, even after signing, be corrected by
tiie consent of both parties. An underwriter
may, however, shift.the insurance, or any part

of it, from himself to other insurers, by caus-
ing a re-insurance to be made on the same
risk, and the new insurers will be responsible

to him, in case of loss, to the amount of the

re-insurance
; but the re-insurer is only re-

sponsible to the original insurer, and not to

the original insured. The form of the po-
licies in common use by the underwriters
of London, for sea-assurances, is nearly the
same which was adopted two hundred years
ago ; but Mr. Park remarks that its antiquity

cannot preserve it from just censure, it being
very irregular and confused, and frequently
ambiguous, from making use of the same
words in different senses. The policies ge-
nerally used for assurances on lives, or against

lire, are much more correct and intelligible.

POLIERSHIEFER, a mineral body found
chiefly at Mend Montant, near Paris. Co-
lour grey ; often reddish

; sometimes spotted
or striped brownish-black, and lemon-yellow.
Found in strata; texture earthy; fracture
conchoidal ; structure shistose

; very soft

;

easily broken
;

adheres strongly 'to the
tongue 5

feel harsh; specific gravity 2.08;
absorbs water with avidity

;
melts to a black-

ish slag
; constituents,

60.50

silica

7.00 alumina
1.50 magnesia
1.25 lime
2.50 oxide of iron

19.00 water.

97.75

POLISHER, or burnisher, among me-
chanics, an instrument for polishing and burn-
ishing things proper to take a polish. The
gilders use an iron polisher to prepare their
metals before gilding, and the blood-stone to
give them the bright polish after gilding.

The polishers among cutlers, are a kind of
wooden wheels made of walnut-tree, about an
inch thick, and of a diameter at pleasure,
which are turned round by the great wheel

;

upon these they smooth and polish their worlt
with emery and putty.

The polishers for glass consist of two pieces
of wood; the oue flat, covered with old hat;
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the other long and half-round, fastened on
the former, whose edge it exceeds on both
sides by some inches, which serve the work-
men to take hold of, and to work backwards
and forwards by.

The polishers used by spectacle-makers
are pieces of wood a foot long, seven or eight
inches broad, and an inch and a half thick, co-
vered with old beaver-hat, on which they
polish the shell and horn frames their specta-
cle-glasses are to be set in.

POLISHING, in general, the operation of
giving a gloss or lustre to certain substances,
as metals, glass, marble, &c.

The operation of polishing optic glasses,

after being properly ground, is one of the
most difficult points of the whole process.

Before the polishing is begun, it is proper to
stretch an even well-wrought piece of linen

over the tool, dusting upon it some very line

tripolu Then taking the glass in your hand,
run it round forty or iifty times upon the tool,

to take off the roughness of the glass about the
border of it. This cloth is then to be re-

moved, and the glass to be polished upon the
naked tool, with a compound powder made
ot four parts tripoli mixed with one of fine

blue vitriol ; six or eight grains of which mix-
ture are sufficient for a glass five inches broad.
This powder must be wetted with eight or ten
drops of clear vinegar, in the middle of the
tool; being first mixed and softened thorough-
ly with a very line small mullet. Then with
a nice brush, having spread this mixture
thinly and equably upon the tool, take some
very fine tripoli, and strew it thinly and equa-
bly upon the tool so prepared; after which,
take the glass to be polished, wiped very
clean, and apply it on the tool, and move it

gently twice or thrice in a straight line back-
wards and forwards ; then take it off, and
Observe whether the marks of the tripoli,

Sticking to the glass, are equably spread over
the whole surface; if not, it is a sign that

either the tool or glass is too warm, in which
case you must wait awhile and try again, till

you find the glass takes the tripoli every
where alike. 1 hen you may begin to polish

boldly, there being no danger of spoiling the

figure of the glass, which in the other case

would infallibly happen. This is Mr. Huy-
gens’s method; but it ought to be observed,

that almost every operator has a peculiar one
®f his own, and of which some of them make
a mighty secret.

Sir Isaac Newton no where expressly de-

scribes his method of polishing optical glasses

;

but his method of polishing reflecting metals

he thus describes in his Optics. He had two
round copper plates, each six inches in di-

ameter, the one convex, the other concave,

ground very true to one another. On the

convex one he ground the object-metal, or

concave which was to be polished, till it had
taken the figure of the convex, and was ready

sfior a polish. He then pitched over the con-

vex very thinly, by dropping melted pitch

upon it, and warming it to keep the pitch

soft, whilst he ground it with the concave
copper wetted, to make it spread evenlv all

©ver the convex, till it was no thicker than a

groat-piece ;
and after the convex was cold

he ground it again, to give it as true a figure

as poss.ble. He then ground it with very

jfeue putty, till it made no noise; and then

upon the pitch he ground the object-metal

with a brisk motion for two or three minutes
;

when laying fresh putty upon the pitch, he
ground it again till it had done making a

noise, and afterwards ground the object-

metal upon the pitch as before: and this

operation he repeated till the metal was per-

fectly polished.

POLITICAL ARITHMETIC, calcula-

tions relating to the wealth of nations. Poli-

tical arithmetic does not determine in what
national wealth truly consists, but estimates

the value of whatever passes under this name,
and distinguishes the proportions in which
the component articles may be applied to

purposes conducive to the safety or prospe-

rity of the community. It must be admitted
that in the application of arithmetic to the sub-

jects of political economy, it unavoidably
loses much of its precision, from the fluctu-

ating nature of most descriptions of property,

both with respect to distribution and value,

the state of which it is one of its chief objects

to estimate; it however retains a sufficient

degree of certainty to become an interesting

subject to every individual who wishes to ac-

quire a just idea of the strength and resources

either of the community to which he belongs,

or of other nations.

If the particulars which it is necessary to

assume as facts could be obtained correct, the

conclusions drawn from them would be nearly

as determinate and invariable as in any other

branch of arithmetic ; but if the former are
not strictly true, the latter will be but ap-

proximations, however near they may come
to the truth. Such approximations, however,
may be sufficient for most useful purposes;
though it must be confessed that a greater

degree of certainty, which would render our
knowledge on this subject more valuable, is

highly desirable
;
at the same time it is diffi-

cult to attain, as it does not depend so much
on the labours or -investigations of Individu-

als, as on the measures adopted by the go-

vernments of different countries, who alone

possess the means of ascertaining with great-

er precision the principal assumptions on
which political computations are founded.

The strict amount of the wealth of a coun-
try cannot be known without an exact inven-

tory of all the particulars that compose it, a

thing utterly impracticable in large, and par-

ticularly in commercial states, and which, if

it were possible to be obtained perfectly true,

even in the most minute particulars, would
not remain so during the time necessary to

make out the account, and therefore might
not be of more utility than a tolerable correct

estimate, which, being considered as a medi-
um between small variations, will, for a con-
si d< ruble time, furnish suffic ient ground for

useful conclusions. So tar, indeed, are we
from having exact accounts of the wealth of

different countries, that even such of the ma-
terials necessary to form an estimate as we do
posse-s, though furnished pursuant to legisla-

tive authority, are scarce, in any instance,

strictly correct, and being generally formed
tor particular purposes, as, with a view to

some commercial or financial regulation, are

frequently ill adapted to any other use: from
such documents, however, we must be con-
tent to draw our principal information

;
and

if the nature of the subject precludes strict

demonstration, we may, at least, endeavour,

by proceeding on rational grounds, to arrive
at conclusions consistent with probability.

Political arithmetic has been much culti-

vated of late years in Germany, France, and
other parts of Europe, but as its application
to the wealth and strength of different states

is very similar, we shall endeavour to illus-

trate it in an attempt to determine the in-

crease and present state of the national
wealth of Great Britain, which will be consi-

dered as consisting in the value of the land
and of the stock, the latter term compre-
hending all useful realizations of past indus-
try, except improvements of the soil, which
make part of the present value of the land

;

and if the amount of the national capital can
be ascertained, it will naturally lead to an in-

vestigation of the general income, both as

arising from sucli capital, and from the pro-
fits of labour.

In all inquiries of this kind, the state of the
population of the country is an object of pri-

mary importance
;

for it is the number of in-

habitants which a country maintains, that
gives the land itself the chiet pah of its va-
lue, of which we have many proofs in the
former and present state of different parts of
Europe, and in the rise of the value of land
with the increase of population in our own
island. That Great Britain is now more fully

inhabited than in the early periods of its his-

tory, few persons will doubt, whatever may
be their opinion respecting its advance or de-
cline in this respect of late years. At the timo
of the Norman conquest, the people of Engr
land are supposed to have been somewhat
above 2,000,000; and from their depressed
condition, the frequency of foreign and do-
mestic wars, and of pestilential distempers,
their increase during many of the succeeding
reigns may be reasonably doubted, though
there are no means of ascertaining with any
precision the real state of the population at

those periods. From an account of the pro-
duce of a poll-tax, an estimate has been
formed by Mr. Chalmers of the number of in-

habitants in 1377, and as the additions which
he has made to the number in the return cer-

tainly do not appear loo small, the total,

which ^mounts to 2,333,203, cannot be less

than the whole number of the people ot Eng-
land and Wales at that time, if the account on
which it is founded is to be depended on,
Mr. Chalmers observes, that the civil wars
during the greater part of the fifteenth centu-
ry must have caused a great waste of inhabit-

ants : this loss, however, was soon recovered
on their termination ; and the suppression of
monasteries by Henry the VUIth, with the
repeal of all positive laws against tjie marriage
of priests by Edward the Vlth, continued to
promotem .trimonv, and of course to increase
the population. From documents in the
British Museum, it appears, that during the
reign of Elizabeth, accounts were often taken
of the people. Harrison gives the result of
the musters of 1373, when the number of
fighting -.pen w® found to be 1,172,674,
adding that it was believed a full third had
been our ted. Sir Walter Raleigh asserts

that there was a general review in 1583 of all

the men in England capable of bearing arms,
who were found to amount to 1,172,000.
These accounts evidently refer to the sam<^

enumeration, though they differ in the date;
and if the number is multiplied by 4, it would

i



4/5

prove the total number of inhabitants to have
been 4,688,000. This number increased dur-

ing the seventeenth century, and was com-
puted- by Mr. Gregory King to amount in

1690 to 5,500,000 ;
while Dr. Davenant esti-

mated the population at the same period as

high as 7,000,000. This disagreement be-

tween two very accurate writers, shews tire

great uncertainty which prevailed on this

subject, and in fact there was scarce any par-

ticular relating to the state of the country on
wificn such opposite opinions were held as on
tin actual number of inhabitants at particular

periods, and their diminution or increase.

The point has at length been determined by
the l'esults of an act passed the 31st of De-
cember, 1SOO, for ascertaining the population

of Great Britain, and the increase or diminu-
tion thereof. From the returns thus obtained,

it appeared, that the total population of Great
Britain, including the army and navy, and
seamen in the merchants’ service, was
10,942,646; but deducting the proportion of

soldiers and seamen belonging t,o Ireland, it

may be more correctly stated at 10,8 20,370.

Assuming this number as a sufficiently ac-

curate return of the total population, it may
not be ver\ difficult to distinguish nearly the

proportion of those who subsist by the labour

of others, to those by whom they are sup-

ported; and of the unproductive, though in

most instances useful, labourers, to those on
whose labour the annual produce, and conse-

quently all additions to the national stock, de-

pends.

From several accounts it appears, that, of

the whole number of persons living, more
than one-fourth are children under ten years

of age, who therefore contribute little or no-

thing to their own maintenance ; for though

in some few manufactures, children under this

age are employed, they are more than coun-
terbalanced by the greater number who re-

main unemployed (otherwise than in educa-

tion) for several years beyond the age of ten.

After deducting 2,705,092, the number of

these future labourers, it will be found that

about one in 28 of the remainder, or 289,831
are incapacitated by okl age or infirmities

from useful labour, including all persons in

the different hospitals and infirmaries, and
most of the inhabitants of alms-houses, and
other charitable establishments. But of those

who are supported by the labour of others, or

by the property of others, which is equivalent,

there are many who follow a species of em-
ployment, by which they obtain this proper-

ty, which employment is, however, of no be-

nefit to the country, as it is not only unpro-

ductive, but useless,jand in many instances in-

jurious to the community ; such are gamblers,

swindlers, thieves,prostitutes,beggars, gipsies,

See. whose aggregate number, according to

Mr. Colquhoun’s estimate for the metropolis,

probably exceeds considerably 1 50,000. The
convicts and prisoners confined in the differ-

ent prisons of Great Britains, and on board

hulks, are usually about 10,000 persons,

whose labour is lost to the community, for the

work which is performed in some of our jails

scarcely deserves mention. There is also a

class of a very different description, who are

supported by the labour of others : this is the

nobility and gentry, whose exemption from
labour is considered as a part of their honour

and distinction ;
some, it is true, hold em-
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ployments under the government, and a few
are engaged in agriculture or trade ; but the
majority, who subsist on the income they
possess, without following any useful occupa-
tion, is probably not less than 5000.

These numbers include persons of hot!)

sexes, and are all rather below the truth
than beyond it; they amount together to

3,159,923 persons, and being deducted from
the whole population of 10,820,370, shew
the number of those who work to be 7,660,447.
But it is well known that of those who gain
a substance by their labour, many follow em-
ployments which, though more or less neces-
sary and useful, do not, in the least degree,
increase the quantity or value of the produce
of the country

; the number of these unpro-
ductive labourers is nearly as follows

:

The army, officers and privates, in-

cluding half-pay, commissaries,

__

agents, &c.
"

- - 200,000
The navy, ditto

.

- - 127,000
Officers and clerks employed in col-

lecting the revenue, and in other
offices under government - 6,500

Clergy of the churches of England
and Scotland - - 18,000

Ditto, dissenters of every denomi-
nation - - - 14,000

Schoolmasters (exclusive of clergy-
men) and schoolmistresses - 20,000

Judges, counsel, attorneys, sheriff’s

officers, jailors, and all persons
employed in the execution of the
laws, except constables, headbo-
roughs, &c. - - 14,000

Players, musicians, dancing masters,
&c. - - - 5,000

Women supported by their hus-

bands’ labour - - 500,000
Female servants of all descriptions 650,000
Male servants - - 150,000

Total - - 1,704,500

It must be confessed that the number of

some of these classes of persons cannot be
ascertained with much precision : this, how-
ever, is of no great importance, if the total is

not far from the truth, as the object is chiefly

to shew the proportion of productive to un-
productive labourers; the latter may be dis-

tinguished according to the following state-

ment:

Merchants, brokers, factors, and
others depending on foreign trade 25,000

Clerks to ditto, and in the offices of
commercial companies - 40,000

Seamen in the merchants’ service,

including the coasting-trade and
fisheries - 144,000

Lightermen, watermen, &c. - 3,500
Persons employed in the different

manufactures - - 1,800,000
Mechanics not immediately belong-

ing to the manufactures, such as

carpenters, bricklayers, masons,
wheelwrights, shipwrights, boat-

builders, &c. - - 50,000
Painters, engravers, carvers, and

other artists - - 5,000
Shopkeepers, viz. butchers, bakers,

publicans, fishmongers, poulte-

rers, pastrycooks, grocers, chand-
lers, pawnbrokers, apothecaries,

& c. . 150,000
SO 2

Farmers, graziers, and all other per-
sons employed in agriculture, in-

cluding millers, mealmen, farri-

ers, horse-doctors, &c. - 2,000,000
Wives and families of most of the

above classes assisting in their oc-
cupations, or following other em-
ployments of profit - 1, 738, 447

Total - 5,955,947

T lie whole population of the country will
thus appear to consist of nearly the following
proportions:

Supported by others’ labour 3,159,923
Unproductive labourers - 1,704,500
Productive labourers - 5,955,947

Total -- 10,820,270

It thus appears that the whole of the people
depend for subsistence, and all the conve-
niences of life, on the labour of little more
than one-half; and the increase or decrease
ot this number, and of t lie effect produced by
the individuals who compose it, is the mea-
sure of the increase or decline of national
strength. Of the unproductive labourers, or
those who gain a subsistence by defending,
instructing, or serving others, the greater
part are highly useful to the community, and
in the present state of society a nation could
not exist without them ; but as they do not con-
tribute to the production of any of the neces-
saries of life, or articles of commerce, it is

evident that they depend entirely on the ex-
ertions of the productive labourers, who are
the source not only of the general subsistence
and of the means of commerce, but of all ac-
cumulation of stock, which is in fact the sur-
plus of former produce beyond the consump-
tion. The power of acquiring national
wealth, therefore, depends principally on the
proportion of productive labourers to the
whole number of inhabitants

; for though the
population of a country should have greatly
increased, if it had been chiefly by an addi-
tion of idle hands, the produce would remain
the same, and, the consumption being much
greater, the country must become poorer:
but it likewise depends, in a great measure,
on the facility with which labour is perform-
ed

; for if a country contained only half the
number of labouring inhabitants, with the
same number of other persons it had at a
former period, but this half, by means of
machinery and other improvements, could
produce the s;ime effect as the whole num-
ber before, such a country would become
considerably richer, though’ the total popula-
tion was diminished, and the proportion of
unproductive to productive persons increased

;

for there would be the same supply and a
much less consumption: and wherever the
produce or supply exceeds the consumption,
there will be an acquisition of stock; for, un-
less the surplus could be reserved for some
useful or desirable purpose, it would soon
cease to be produced, by the supply falling
to the level of the demand for consumption.
The surplus reserved or converted into stock,
is a fund lor supporting an increase of exei*
tion, or for supplying the means of future
enjoyment.

it has been shewn, that the whole number
of the inhabitants of Great Britain is undoubt-
edly greater than at former distant periods

;

but the proportion of unproductive hands*
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who subsist by the labour of others, has also

probably much increased; the effect of this

unfavourable circumstance has however been

amply compensated by the great improve-

ments in different arts "and manufactures, by

which the produce of the country has been

increased in quantity, and rendered much
superior in quality ; so that after supplying

all our new factitious wants, and enabling us

to defray expensive wars, it has left a con-

siderable surplus, which, gradually accumu-

lating, has formed the present national stock

or capital.

Previously to an inquiry into its increased

amount, it may not be. uninteresting to view

its former computed value, according to the

estimate of sir William Petty, who certainly

cannot be suspected of having drawn an un-

favourable statement

:

Computation of the wealth of England and
Wales in 1664.

Value of the land: 24 millions

of acres, yielding 3 millions £
per ann. rent, worth at 18

years purchase - - 144,000,000

Houses, reckoning those within

the bills of mortality equal

in value to one-third of the

whole - - 30,000,000
Shipping : 500,000 tons, at 61.

per ton, including rigging, .

ordnance, &c. - - 3,000,000

Stock of cattle on the 24 mil-

lion acres, and the waste be-

longing thereto, including

parks, fisheries, warrens, &c. 36,000,000
Gold and silver coin, scarce - 6,000,000

Wares, merchandize, plate, fur-

niture, &c. - - 31,000,000

Total - - £ 250,000,000

In comparing this estimate with similar

accounts at present, it must be remembered
that a great alteration has gradually taken

place iu the nominal value of all commodities,

which, with respect to the above period, ap-

pears, from a table formed by sir G. S. Eve-

lyn, to be in the proportion of about five to

fourteen
;
the total of the wealth of England

and Wales, in 3 664, would therefore have

amounted to 700,000,000/., according to the

present value of money.

The value of land has progressively in-

creased, in consequence of improvements in

cultivation, and the increased consumption of

the produce of land. Before England be-

came a trading nation, the general price of

land was twelve years purchase. At the be-

ginning of the last century, it sold for about

sixteen years purchase: sir W. Petty valued

it at eighteen years purchase: and at the

commencement of the last century, it had

advanced to twenty years purchase. About

the year 1 730, it" had risen to twenty-five

years purchase ;
and at present is from twen-

ty-eight to thirty years purchase. The in-

crease of the number of years purchase paid

for land, is the most obvious proof of its aug-

mented value; but it does not shew the

whole augmentation of the national wealth on

this account, which in part arises from the

increase of the total rental beyond the ad-

vance that is caused merely by the difference

in the value of money. This real increase of

the rental proceeds from a greater proportion

of land being brought into cultivation, and

that which was before cultivated being im-

proved. The whole landed rental of Eng-

land and Wales, and the Lowlands of Scot-

land, was stated by sir W. Petty at about
9.000.

000/. ; and it cannot be supposed that,

if he had included the Highlands of Scot-

land, he would have made the rental of the

whole island more than 9, 500, 000/. G. King

and Dr. Dnvenant, in queen Anne’s reign,

stated the rental of England and Wales at

14.000.

000/. ; and it may be presumed this

was nearly the truth at the time: but it soon

began to appear too low ;
and between twen-

ty and thirty years ago it was generally reck-

oned at 20,000,000/. At present, however,

it considerably exceeds this sum.

The chief difficulty of forming an estimate

of the land rental consists in assigning an

average value to the different descriptions of

land. The total number of acres in England

and Wales has been computed by sir W.
Petty to be 28,000,000; by Dr. Grew,

46.000.

000 ;
by Dr. Halley, 39,938,500 ;

by Mr. Templeman, 31,648,000; by Mr.

Arthur Young, 46,916,000; and by the Rev.

H. Beeke, 38,498,572. Mr. Beeke’s calcu-

lation appears to be by far the most accu-

rate : it is therefore taken as the foundation

of the following statement ; the proportions

cultivated for different purposes being nearly

as given by Mr. Middleton, in his View of

the Agriculture of the County of Middle-

sex :

Acres.

Wheat -

Barley and rye

Oats and beans

Clover, rye-grass, &c.
Roots anti cabbages cultivated by

the plough
Fallow -

Hop-grounds
Nursery grounds
Fruit and kitchen-gardens, culti-

vated by the spade
Pleasure-grounds

Land depastured by cattle

Hedge-rows, copses, and woods
Ways, water, &c.

3.160.000
861.000

2.872.000

1.149.000

1.150.000

2.297.000
36.000

9,000

41.000
16.000

17,479,000

1.641.000

1.316.000

Cultivated land - - 32,027,000

Commons and waste lands - 6,473,000

Total acres in England and Wales 38,-500,000

If the commons and waste lands are con-

sidered as equal in annual value to only one
million of cultivated acres, the whole may
be taken at 33 millions. The average rent

has been stated at 15a\ per acre, which ap-

pears to be a moderate computation, and

makes the rental amount to 24.750,000/., the

value of which, at 28 years purchase, is

693,000,000/. Tiie number of cultivated

acres in Scotland is upwards of 9,600,000

;

and of uncultivated, about 11,310,000: a

great part of the latter is of very little use
;

but if it is wholly excluded, and the culti-

vated part rated at an average of 10s. per
acre, which makes 4,845,000/. per annum, the

total rental of the island will be 29,595,000/.,

and the value of the land 828,660,000/. This

must be understood as including the value of

tythes, it being unnecessary in this point of

view to distinguish between the rent paid to

the landlord, and the part paid to the tythe
proprietor.

1 he value of the houses of Great Britain

is perhaps more difficult to ascertain than
that ot the land : but the following statement
of their rent, founded on the number return-

ed under the population act, will not be
thought too high

:

1 00.000 houses, at 30/. per ann.

500.000 10/.

256.000 51.

600.000 21.

425,000 U. 10s.

£ 3,000,000

5,000,000
1.250.000
1

.200.000
637,500

1,875,000 Total rent <£ 11,087,500

The total rent, if valued at only 18 years
purchase, makes the value of all the houses
in Great Britain 199,575,000 /.

In order to form an idea of the value of
cattle and farming-stock on the land, we may
consider the black cattle and calves, sheep
and lambs, swine, pigs, and poultry, annually
consumed in London, as worth 6,000, 000/^,
which cannot be more than a seventh part of
the whole consumption, amounting therefore
in value*to 42,000,000/. ; but the whole num-
ber of cattle existing must be more than
double the quantity brought to market

;
so

that, including horses, asses, cows kept for

milk, and oxen employed in agriculture, the
whole value of the cattle cannot be less than
90 ,000 ,

000/.

Taking the annual consumption of grain of
all sorts at 16,000,000 quarters, which is pro-
bably below the truth, we may presume, that

in general there is at least three or four
months supply on hand, which, at only 35.?.

per quarter, will amount to at least 7,000,000 /.

The value of hay and straw, and all kinds of
fodder, and of all implements of husbandry,
cannot be less than live or six millions, and
with the former sum cannot be less than
12,500,000/. T he total value of cattle and
farming-stock is therefore 102,500,000/.
The value of the shipping belonging to

Great Britain may be calculated with more
accuracy. It appears from the accounts laid

before parliament, that exclusive of Ireland
and the plantations, the number of vessels

in the merchants’ service, belonging to Great
Britain, on the 30th September 1804, was
17,809; and the amount of their tonnage,
2,018,999 tons: taking it at 2,000,000,°at
8/. per ton, it makes 16,000,000/., which is

certainly below the real value. The shipping
of the navy may at least be estimated at

4.000.

000/. ; making with the former sum,

20.000.

000/.; to which some addition should
be made for the value of ships building in all

the dock-yards, and for small craft employed
on the rivers and canals.

The quantity of money in the country has
at different times been a subject of dispute,
and has never been determined with preci-
sion. It was, however, pretty well ascer-
tained by the re-coinage in the years 1773,
1774, and 1776. The value of the light gold
delivered into the bank under the different

proclamations, amounted to 15,563,593/.

;

and it was generally admitted that somewhat
more than two millions of heavy guineas re-

mained out in circulation, which, with the
silver and copper coin, made the whole at

that time about 20 millions; at which sum
Mr. Chalmers estimated it in the year 1786.

Including the cash in the coffers of the bank.
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it appears, that at the time of the re-coinage

the whole money in the country was rather

above than under the sum just stated: and

from the sums annually coined since that

time, it might be presumed that the quantity

in circulation at present was considerably

greater,. Mr. Rose has stated it at no less

than 44,000,000/. ; but though our commerce
has .considerably increased, it will hardly be

thought, considering the far greater quantity

of small bank notes in circulation, that, if 20
millions of coin was sufficient in 1776 or

1786, we can at present have occasion for

more than 25 millions at the utmost.

Of the value of the merchandize and ma-
nufactures usually in the hands of the mer-
chants, wholesale dealers, shopkeepers, and

manufacturers, it is very difficult to form a

satisfactory idea. The eotal amount of the

imports in the year 1804 was 29,201,490/.,

and of the exports, 34,451,367/., according

to the customhouse accounts; but it has

long been known that these accounts are con-

siderably below the true value, and particu-

larly since passing the convoy act, in the exe-

cution of which it has appeared that the de-

clared value of British manufactures exported
is about 7

1
per cent, greater than the value

in the inspector-general’s register ; and, with

respect to the foreign merchandize imported,

the difference on the whole may not be much
less

;
for it is certain that some of the articles

are at present considerably more than 71

per cent, above the value at which they are

rated. Taking the whole, however, as rated

only 60 percent, under the present values,

the annual amount of foreign trade will be
101,844,571/., to which some addition should

be made for smuggled goods. It was the

opinion of a numerous meeting of merchants
in the year 1797, that there is at all times at

the least two months supply of export and
import merchandize in the custody of the

merchants and traders, which, according to

the above total, will amount to 16,974,095/.

;

to which some addition should be made for

property in the hands of foreign merchants,

on account of the merchants of this country
generally giving longer credit than they are

allowed from other countries. But though

the value of goods in the hands of merchants

and wholesale dealers appears so considerable,

it must be exceeded by the goods in the

hands of the manufacturers and of retail

traders: for though many of our principal

manufactures depend greatly on foreign trade,

their main support is the home consumption.

The Official value of British produce and ma-
nufactures exported in the year 1804, was
23,935,793/. ;

but the real value, as far as it

can be ascertained, amounted to 40,349,642/.

This, it may be presumed, cannot be more
than half of the whole produce of our manufac-

tures, which will thus amount to 80,699,284/.,

of which but a small proportion is included

in the value before-mentioned in the hands

of the merchants; which consists chiefly of

foreign merchandize and materials for the

different manufactures, as they can generally

obtain manufactured goods for exportation

at a short notice, deducting, however,

3,000,000/. on this account : of the remain-

der it is probable that there is much more
than three months supply in the hands of the

manufacturer, in different stages from the

raw material to finished goods, and in the

possession of retail traders, who, in many

branches, are obliged to keep a large assort-

ment
; but taking it only in this proportion it

amounts to 19,424,821/.

There still remains to be valued that part

of the property of individuals which consists

in household furniture, wearing apparel,

plate, jewels and trinkets, books, provisions,

fuel, carriages, &c. ; with respect to which
the most that can be done is to form a con-

jecture that shall be generally admitted as

not exceeding the truth ; and certainly this

general kind of property, of which every in-

dividual must possess or enjoy the use of

some share, will not be thought over-rated

at three times the yearly rent of the bouses
which contain it, or 33,262,500/. in all Great
Britain.

Having thus valued the different descrip-

tions of stock, or actual capital, its total

amount will appear as follows:

Value of the land of Great Bri-

tain - - - of 828,660,000
Houses - 199,575,000
Cattle, and all kinds of farming

stock - - - 102,500,000
Shipping: navy and merchant

ships - - 20,000,000
Money

.

- - 25,000,000
Goods in the hands of mer-

chants and wholesale dealers 16,974,000
Goods in the hands of manu-

facturers and retail traders 19,424,000
Furniture, apparel, &c. - 33,262,000

Total - - <£.1245,395,000

Upon this capital all other species of wealth,

whether consisting in the securities of govern-

ment or individuals, or of any other descrip-

tion, ultimately depends ; for private and
public loans, in which mode a great part of

the property of many persons is invested,

implying an obligation on the part of the

borrower to repay at a future period a certain

sum of money which is the measure and re-

presentative of all other species of property,

or to pay an income arising from this sum
till the capital is repaid, the borrower is no
otherwise richer than by the greater income
he can make from the money than what he
agrees to pay for it: as the capital, in what-

ever manner he invests it, still belongs to the

lender, who, though he may not by the laws

of the country be permitted to take posses-

sion of the property into which his money has

been converted, may, if necessary, bring it

to sale, for the purpose of re-converting it

into the sum equivalent to what he had lent.

If therefore, the whole of the land, houses,

cattle, and all other articles composing the

wealth of the country, was in the hands of

.one half of the inhabitants, who had borrowed
the above sum of 1245,395,000/. from the

other half, it is evident that the whole real

capita] of the country would in fact be the

property, not of those in possession of it, but

of those to whom they were indebted. This
is the case with respect to a considerable part

of the capital of Great Britain
;
and the debts

of the government have greatly contributed

to bring it into this state: for though these

debts are not contracted under an obligation

to repay the principal at any fixed period,

they rest on the right which the government
possesses, to claim, if it should ever be neces-

sary, a portion of the general property suffi-

cient for this purpose, and till that time to
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raise sufficient contributions to pay an an'
unity equivalent in value to such principal.

The above estimate shews, that, notwith-
standing the expensive wars in which the

country has been engaged, which, by draw-
ing much money out of the country, has
greatly diminished the profits that would
otherwise have remained, there has been a
great accumulation

; though, at the same
time, the people in general appear to live in

a much more expensive manner than their

ancestors. We have seen that in the year
1664, the whole national capital did not ex-
ceed 700,000,000/., according to the present
value of money : there has therefore been an
average gain since that time of nearly four
millions per annum, a very considerable part
of which must have arisen from foreign com-
merce

; for commerce would not be carried
on without gain

; and whatever profits have
been saved or converted into stock, must
appear in the foregoing account: even the
increased value of the land and houses is in a
great measure owing to the assistance of ca-

pitals acquired in trade.
r
l lie great increase of the annual income is

a further proof that there must have been
such an accumulating surplus as is here
stated. Sir W. Petty computed the whole
income of the country to be 42,000,000/.

;

Mr..G. King estimated it at 43,500,000/.;
Dr. Daveliant, in 1 70 1, stated itat49,000,000/.
These accounts are exclusive of Scotland ;

but after making a sufficient addition on this

account, it will appear that there has been a
very considerable increase. Sir John Sinclair,

in 1783, observed that the income of the
country arising from lands, commerce, and
manufactures, was commonly calculated at

100,000,000/., which he considered rather a
low valuation

;
and there can be little doubt

that of late years the profit derived from
each of these sources has been greatly aug-
mented.

A part of the national stock or capital pro-
duces no income; such as the money in cir-

culation, furniture, apparel, &c.
;
and on the

contrary much income arises without capi-
tal, being solely the recompence of labour.
A very considerable proportion arises from
capital and labour united, such as that of
most farmers, merchants, and retail traders,
and the difficulty of distinguishing, in many
cases, that part of the income of individuals
which is the wages of their labour, from the
part which should be considered as the pro-
fits of their capital, must render every attempt
to particularize the amount of the different

branches of income liable to objections. The
following statement is, however, presumed to
be not very inaccurate

:

From rent of lands - £“ 29 ,
595,000

From rent of houses - - 11 ,087,000
Profits of farming, or the occupa-

tion of the land - - 6,120,000
Income of labourers in agricul-

ture - - - 18
,000,000

Profits of mines, collieries, and
inland navigation - 2,000,000

Profits of shipping in the mer-
chants’ service, and small craft 1,000,000

Income of stockholders - 18
,925,000

From mortgages and other mo-
ney lent on private securities 2

,500,000

Carried over £ 89,227,000
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Brought over - £ *9,227,000

Profits of foreign trade - 11,250,000

Ditto of manufactures - 13,300,000

Pay of the army and navy, and
seamen in the merchants’ ser-

vice - 5,500,000

Income of the clergy of all de-

scriptions - - 2,200,000

Income of thejudges, and all sub-

ordinate officers ot the law 1,800,000

Professors, schoolmasters, tutors,

&c. - - - C00,000
Retail trades not immediately

connected with foreign trade,

or any manufacture - 6,000,000

Various other professions and em-
ployments - - 2,000,000

Male and female servants - 2,000,000

Total - £ 133,877,000

Of this annual sum, the part drawn from

other countries by commerce is stated at

1 1,250,000/. which is founded On a supposi-

tion that the capital employed cannot be less

than 75,000,000/. ; and that the profits there-

on, including those of all persons immediate-

ly depending on foreign trade, may be taken

at 15 per cent. It must not, however, be

supposed that the nation receives an acces-

sion of wealth to the amount of 11,250,000/.

annually from this source : whatever pay-

ments are made to other countries for the

dividends on the share foreigners hold of the

public debts, or as subsidies to their govern-

ments, or spent therein in the maintenance

of troops, or by British subjects occasionally

resident there, operates to the diminution of

this profit in a national view. The actual

wealth which the country acquires by its in-

tercourse with other nations, may be very

different from the profits of the individuals

concerned in trade; as a sum equal to a great

part, or even the whole, of such profits, may
be sent abroad in the various ways just men-
tioned. The balance of trade in favour of

the country has usually been estimated by

the excess of the exports beyond the imports,

and a comparatively small amount of the lat-

ter has been considered highly desirable.

This is a concise mode of determining a very

.

important point. But even if the custom-

house accounts were much better adapted to

the purpose than they are, the justness of the

conclusions thus drawn from them would be

very doubtful : for it may be easily shewn

that in many cases, if the imports even ex-

ceeded the exports, there might notwith-

standing be a considerable gain. Thus, sup-

posing the merchants of this country to pur-

chase British manufactures for exportation

on their own account, to the value of

20,000,000/., the net proceeds thereof in the

countries to which they are exported cannot

be considered as less than 22,000,000/. ; and
this sum being invested in foreign produce,

and imported into this country, will amount,

after repaying the duties and all expeuees,

to at least 24,200,000/., returning the mer-

chants the capital originally advanced, with a

profit of 21 per cent. In like manner, when-

ever the merchandize imported in return for

.any quantity exported is of greater actual

value in this country, er yields a greater

price, after allowing for all charges and the

interest. of the capital employed, the surplus

must be an addition to the wealth of the

country; and if the whole of the foreign

trade was of this description, the excess of

the imports would shew the profit or the wealth

acquired by the exchange of commodities

with other nations.

It has been shewn, that the total income
of the country is at present upwards of

133,000,000/.; and that it cannot be less

than this sum, may 15e inferred from the ge-

neral expenditure. Sir W. Petty reckoned
the average expence of men, women, and
children, in England and Wales, at 6/. 1 3 .y

.

4d per annum, for food, housing, clothes,

and all other necessaries; Dr. Davenant
took the average expence at 71., which, ac-

cording to the difference in the value of mo-
ney, is equal to upwards of 16/. for each per-

son at present. Mr. Jonas Hanway, about

35 years ago, estimated the expence of the

people of England and Wales on an average

about 9/ each ; but this must be too low at

present: and the following estimate will pro-

bably approacli nearer to the truth, with re-

spect to the mere expence of subsistence, or

of eating and drinking, particularly as we are

not to consider what is absolutely necessary

for support, but what is actually expended in

this way

:

Persons.

300,000 at \6d. per day *£7,300,000
700,000 12fZ. 12,775,000

1,500.000 9d. - 20,531,250

2,000,000 6d. 18,250,000

2,500,000 4d. 15,208,333

2,000,000 2d. 6,083,333

1,500,000 Id. 2,28
1
,249

10,500,000 £ 82,429,165

r or subsistence - - j 82,400,00#
],°r house-rent - . y>500 000
lor clothing - . 26,000,000
r or miscellaneous expences - 12,500,000

Total £ 130,400,000

The difference between this expenditure
and the general income shews the annual
gam ot the country, or tiie sum applicable to
the extension of commerce, the reservation
ot a greater quantity of foreign articles, the
increase of shipping and buildings, agricul-
tural or mechanical improvements or other
augmentations of the general stock. With-
out such a surplus, few improvements could
be earned on, nor could there bo any increase
of wealth; and if this latter circumstance is
thought essential to national advancement
it becomes an object of much importance;
that the expences ot the government should
be restrained within such bounds, and pro-
vided for in such manner, as to intrench as
little as possible on the annual surplus that
would otherwise be converted into permanent
capital.

POLIUM, poley-mountain, in botany, a
species oi teuenum, with oblong, obtuse cre-
nated, and sessile leaves. See Teucrium.
POLL, a word used in antient writings for

the head: hence to poll is either to vote or
to enter down the names of those persons
who give in their votes at an election.

1 oll-money, a capitation or tax imposed
by the authority of parliament on the head or
person either of all indifferently, or according
to some known mark of distinction.

When the price of most of the necessaries

of life is considered, it will not be thought

that the expence of subsistence is over-rated

in the lowest classes; and if this is admitted,

it cannot be too high in the other classes,

when it includes strong beer, spirits, wine,

and a variety of luxuries. To the expences
of living must be added those of house-rent,

clothing, and superfluous expences, in order

to arrive at the whole actual expenditure.

The first of these articles has been stated at

11,087,500/.; and allowing for the rent of

shops, warehouses, and other buildings ap-

propriated wholly to trade, it may be taken

at 9,500,000/. The expence of clothing,

including every article of dress, or personal

decoration, will, on a very moderate compu-
tation, amount to 26 millions, viz.

1 50,000 persons at 20/. per an. £3,000,000
300.000 12/. 3,600,000

750,000 8/. 6,000,000

1,300,000 41. 5,200,000

2,800,000 30s. 4,200,000

4,000,000 20s. 4,000,000

1,500,000 0

10,800,000 .£26,000,fOO

With respect to superfluous expences,

when the sums spent by the nobility and
people of fashion in plays, operas, concerts,

routs, gambling, horses, carriages, and other

amusements and luxuries, are considered, it

will certainly be thought a very moderate
assumption, that, including what is spent by
others on objects more rational, though not
absolutely requisite, there are half a million

of persons who, one with another, spend 25/.

per annum in unnecessary expences,. making
12,500,000/. The total expence will then be

:

^ DLL IA, a genus of the class and order
hexandria monogynia. The corolla is infe-
rior, six-petalled; berry many-seeded. There
is one species, an hetfiaceous plant of Japan.
POLLICHIA, a genus of the monandria

monogynia class and order. The calyx is
one-leafed, five-toothed; corolla, live petals;
seed solitary

; receptacle succulent, a ore-
gate scales. There is one species, of the
Cape.
POLLUX, in astronomy, a fixed star of

the second magnitude in the constellation
Gemini, or the Twins. See Astronomy
POLYADELPHIA (from

and cctajHct, brotherhod), many brother-
hoods; the name of the 18th class of Lin-
nams’s sexual system, consisting of plants
with hermaphrodite flowers, in which several
stamina or male organs are united by their
filaments into three or more distinct bun-
dles.

POLA ANDRIA (from tooXvs, many, and
a man or husband), many husbands;

the name of the 13th class in Linnaeus’s sex-
ual method, consisting of plants with herma-
phrodite flowers, which are furnished with
several stamina that are inserted into the
common receptacle of the flower.

POLYCARD IA, a genus of the class and
order pentaudria monogynia. The petals are
five; stigma lobed

; capsules five-celled;
seeds arifled. There is one species, a shrub
of Madagascar.
LOLA CARPON, a genus of the class and

order triandria trigynia. The calyx is five-
leaved

;
petals five; capsulq one-celled

;

seeds many. There is one species.

POLA CNEMUM, a genus of the mono-
gynia order, in the triandria class of plants.
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and in the natural method ranking under the
12 tli order, holoraeeae. The calyx is triphyl-

Jous ; and there are live calciform petals,

with one seed almost naked. There are five
species, of no note.

POL\ GALA, millcwort, a genus of the
octandria order, in the diadelphia class of
plants, and in the natural method ranking
under the 33d order, lomentacese. The ca-
lyx is pentaphyllous, with two of its leaflets

wing-shaped and coloured
; the legumen is

obcordate and bilocular. There are 45 spe-
cies, of which the most remarkable are:

1. The vulgaris, or common milkwort, is

a native ot the British heaths and pastures.
The root of this plant has a bitter taste, and
has been found to possess the virtues of the
American rattlesnake root. It purges with-
out danger, and is also emetic and diuretic;
sometimes operating all the three ways at
once. A spoonful of the decoction made by
boiling an ounce of the herb in a pint of wa-
ter till one-halt has exhaled, has been found
serviceable in pleurisies and fevers, by pro-
moting a diaphoresis and expectoration

; and
three spoonfuls of the same taken once an
hour, has proved beneficial in the dropsy and
anasarca. It has also been found serviceable
in consumptive complaints.

2. The senega, or seneka, rattlesnake-
wort, grows naturally in most parts of North
America. 1 he root ot this species operates
more powerfully than the last

; but besides
the virtues of a purgative, emetic, and diu-
retic, it has been recommended as an anti-

dote against the poison of a rattlesnake
; but

this opinion is now exploded. It still, how-
ever, maintains its character in several dis-

orders. Its efficacy, particularly in pleuri-
sies, is most fully established in Virginia:
formerly near flity out of one hundred died
of that distemper ; but by the happy use of
this root hardly three out of the same number
have been lost.

As the seeds of the r. ttlesnake-wort sel-

dom succeed even in the countries where the
plant is a native, the best method of propa-
gating it is to procure the roots from Ame-
rica, and plant them in a bed of light earth in

a sheltered situation, where they will thrive
without any other culture than keeping them
free from weeds. But though the plant will

stand out ordinary winters, it will be proper
to cover it during that season with old tan-
ner’s bark, or other mulch, to keep out the
frost.

POLYGAMIA {moxat, many, and 7«/aoj,

marr.ag ). 1 his term, expressing an inter-

communication of sexes, is applied, bv Lin-
naeus, both to plants and llo > ers. A polyga-
mous plant is that which bears both herma-
maph'rodite flowers and male or female, or
both.

POLYGAMY, the plurality7 of wives or
husbands, m the possession ot one man or
woman, at the same time. By the laws of
England, polygamy is made felony, except
in the case oi absence beyond the seas for

seven years; and where tile absent person is

living in England, Wales, or Scotland, and
the otiier party has notice cA it, such marry-
ing is felony bv the statute 1 Jac. 1. c. 11.

POLYG LOTT, among divines and cri-

tics, chiefly denotes a bible printed in several
languages. In these editions of the holy
scriptures, the text in each.language is ranged
io opposite columns.

PO L

Tile first polyglott bible was that of
cardinal Xiinenes, printed in 1517, which
contains the Hebrew text, the Chaldee para-
phrase on the pentateuch, the Greek version
ot the LXX, and the antient Latin version.
After this, there were many others : as the
bible of Justiniani, bishop of Nebio, in He-
brew, Chaldee, Greek, Latin, and Arabic;
the psalter, by John Potken, in Hebrew,
Greek, Ethiopic, and Latin ; Plantin's poly-
glott bible, in Hebrew, Chaldee, Greek, and
Latin, with the Syriac version of the New
Testament; M. Le Jay’s bible in Hebrew,
Samaritan, Chaldee, Greek, Syriac, Latin,
and Arabic

; Walton’s polyglott, which is a
new edition ot Le Jay’s polyglott, more cor-
rect, extensive, and perfect, with several
new Oriental versions, and a large collection
of various readings, &c.
POLYGON, in geometry, a figure with

many sides, or whose perimeter consists of
more than four sides at least : such are the
pentagon, hexagon, heptagon, &c.
Every polygon may be divided into as

many triangles as it has sides : for if you as-

sume a point, as a (Plate Miscel. fig. 191),
any where within the polygon, and from
thence draw lines to every angle ab, ac, ad,
&c. they shall make as many triangles as the
figure has sides. Thus, if the polygon has
six sides (as in the figure above), the double
of that is twelve, from whence take four, and
there remain eight : then all the angles b, c,

d, e,f, g, of that polygon, taken together,
are equal to eight right angles. For the
polygon having six sides, is divided ipto six

triangles
; and the three angles of each, by

1. 32 End. are equal to two right ones; so
that all the angles together make twelve right

ones: but each of these triangles has one
angle in the point a. and by it they complete
the space round the same point

; and all the
angles about a point are known to be equal
to four right ones; wherefore those four taken
from twelve, leave eight, the sum of the right

angles ot the hexagon.
So it is plain the figure has twice as many

right angles as it has sides, except four.

2. E. D.
Every polygon circumscribed about a cir-

cle is equal to a rectangled triangle, one ot

whose legs shall be the radius of the circle,

and the other the perimeter (or sum of all

the sides) of the polygon. Hence every re-

gular polygon is equal to a rectangled tri-

angle, one of whose legs is the perimeter of
the polygon, and the other a perpendicular
drawn trom the centre to one of the sides of
the polygon. And every polygon circum-
scribed about a circle is bigger than it, and
every polygon inserted is less than the circle;

as is manifest, because the thing containing is

al.vuys less than the thing contained.
The perimeter of even polygon circum-

scribed about a circle is greater than the cir-

cumference of that circle, and the perimeter
ot every polygon inscribed b less. Hence, a
circle is equal to a right-angled triangle, whose
base is the circumference of the circle, and
its height the radius of it.

For this triangle will be less than anv po-
lygon circumscribed, and greater than any
inscribed; because the circumference of the
circle, which is the base of the triangle, is

greater than the compass of any inscribed,

therefore it will be equal to the circle. Tor,
d this triangle is greater than any thing that
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is less than the circle, and less than any
thing that is greater than the circle, it fol-

lows that it must be equal to the cin le. Thi%
is called the quadrature or squaring of the
circle; that is, to find a right-lined figure

equal to a circle, upon a supposition that the
basis given is equal to the circumference of
the circle: but actually to find a right line

equal to t he circumference of a circle, is not
yet discovered geometrically. See Circle.

Probl vis concerning polngons. 1. On a
regular polygon to circumscribe a circle, or
to circumscribe a regular polygon upon a
circle. Bisect two of the angles of the given
polygon A and B (Plate Miscell. tig. 192),
by the right lines AF, BF ; and on the point
F, where they meet, with the radius AF, de-
scribe a circle which will circumscribe the
polygon. Next to circumscribe a polygon,
divide 360 by the number of sides required,
to find e F d ; which set off from the centre
F, and draw the line de, on which construct
the polygon as in the following problem.
2. On a given line to describe any given re-

gular polygon. Find the angle oi the poly-
gon in the table, and in E s

r
et. off an angle

equal thereto
; then drawing EA = ED,

through the points E, A, D, describe a c ircle,

and in this applying the given right line as
often as you can, the polygon will be de-
scribed. 3. To find the sum of all the an-
gles in-any given regular polygon. Multiply
the number of sides by 180°; from the pro-
duct subtract 360°, and the remainder is the,

sum required: thus, in a pentagon, 180 x o
— 900, and 900 — 360 = 540 =. the sum of >

all the angles in a pentagon. 4. To find the
area of a regular polygon. Multiply one side
ot the polygon by halt the number of sides ;

and then multiply this product by a perpen-
dicular let fall irom the centre of the circum-
scribing circle, and the product will be the
area required : thus, it AB (the side of a pen-
tagon) = 54 x 2\ — 135, and 135 X 29 ‘

(the perpendicular) == 3915 = the area re-
quired. 5. To find the area of an irregular 7

polygon, let it be resolved into triangles, and
the sum of the areas ol these will be the area-
of the polygon.

the following Table exhibits the most re-
markable particulars in all the polygons, up to
the dodecagon of 12 sides

;
viz. the angle at the

centre, the angle of the polygon, and the area
of the polygon, when each side is 1.

No. of
sides.

Name of

polygon.
Angle
at cent

Angleof
polyg.

Area.

3 Trigon 120° 60° 0.4330127
4 Tetragon7 90 90 1.0000000
5 Pentagon 72 108 1.7204774
6 Plexagon 60 120 2.5980762
7 Heptagon 51.3 y 3.6339124
8 Octagen 45

7
135 4.8284271

9 Nonagon 40 140 6.1818242
10 Decagon 36 144 7.6942088
11 Undecagon 32—— I47t

3
t 9.3656399

12 Dodecagon 30 150 11.1961524

: olygon", in. fortification, denotes tire

figure of a town or other fortress.

The exterior or external polygon is bound-
ed by lines drawn from the pomt of each ba--
; lion. to the points of the adjacent bastions.-.
And the interior polygon is formed bv hues ,

joining the centres of the bastions. .

Line of Polygons, on the French, sectors,

,
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is a line containing the homologons sides

ot the first nine regular polygons inscribed

in the same circle
; that is, from an equilate-

ral triangle to a dodecagon.

POLYGONAL NUMBERS, are so call-

ed because the units whereof they consist

may be disposed in such a manner as to re-

present several regular polygons.
1 he side of a polygonal number is the

number of terms of the arithmetical progres-

sion that compose it
; and the number of an-

gles is that which shews how many angles

that figure has,. whence the polygonal num-
ber takes its name.
To find a polygonal number, the side and

number of its angles being given, the canon
is this : the polygonal number is the semi-
difference of the facturns of the square of the
side into the number of angles diminished by
two units, and of the side itself into the num-
ber of angles diminished by four units.

The several sorts of polygonal numbers,
viz. the triangles, squares, pentagons, hexa-
gons, &c. are formed from the addition of

the terms of the arithmetical series, having
respectively their common difference 1, 2, 3,

4, &c.
;

viz. if the common difference of the

arithmetical is 1, the sums of their terms will

form the triangles ; if 2, the squares
;

if 3,

the pentagons; if 4, the hexagons, &c.
Thus

:

Arith. Prog. 1,2, 3 , 4, 5 ,
6', 7.

Trian. Nos. 1,3, 6 , 10 , 15 , 21 ,
28 .

Arith Prog. 1,3, 5 , 7, 9 , 11 , 13 .

Square Nos. 1,4, 9 , 16 , 25 , 36 , 49 .

{ Arith. Prog. 1,4, 7,10,13,16,19.
( Pentag. N os. 1 , 5 ,

1 2 , 22 , 35
,
5 1 ,

70 .

s Arith. Prog. 1,5, 9 , 13 , 17 , 21 , 25 .

| Hexag. Nos. 1 , 6 , 15 , 28 , 45 , 66 , 91

The sums of polygonal numbers collected

in the same manner as the polygonal num-
bers themselves^ are, out of arithmetical pro-

gressions, are called pyramidal numbers.

POLYGONUM, knot-grass, a g- mis of

the trigynia order, in the octandria class of

plants, and in the natural method ranking

under the 1 2th order, holoraceae. There is

no calyx ;
the corolla is quinquepartite and

calycine, or serving instead of a calyx ; there

is one angulated seed. There are 36 spe-

cies ;
but the most remarkable,are

:

1. The bistorta, bistort, or greater snake-

weed. 2. The viviparum, or smaller bistort.

Both these perennials flower in May and

June, succeeded by ripe seeds in August.

They grow wild in England, &c. ;
the first

in moist, the other in mountainous situations.

3. Oriental polygonum, commonly called

persicaria. 4. i'agopyrum, buck-wheat or

brank, rises with an upright, smooth, branchy

stem, from about a foot and a half to a yard

high, heart-shaped sagittated leaves, and the

branches terminated by clusters of whitish

flowers, succeeded by large angular seeds,

excellent for feeding pigeons and most sorts

of poultry.

The root of a kind of bistort, according. to

Gmelin; is used in Siberia for ordinary food.

This species is by Haller called bistorta foliis

ad oram nervosis, and by some other bota-

nists bistorta montana minor. The natives

call it mouka ;
and so indolent are they, that,

to save themselves the trouble of digging it

out of the earth, they go in spring and pillage

the holes of the mountain-rats, which they

find filled with these roots. In our country,

bistort is used as a medicine. All the parts

of bistort have a rough austere taste, parti-

cularly the root, which is one of the strongest

of the vegetable astringents. It is employed
in all kinds of immoderate haemorrhages and
other fluxes, both internally and externally,

where astringency is the only indication. It

is certainly a very powerful styptic, and is to

be looked on simply as such
;
the sudorific,

anti-pestilential, and other like virtues ascri-

bed to it, it has no other claim to, than in

consequence of its astringency, and of the

antiseptic power which it has in common
with other vegetable styptics. The largest

dose of the root in powder is a single drachm.
POLYGYNTA, among botanists, denotes

an order or subdivision of a class of plants;

comprehending such plants of that d ass as

have a great number of pistils, or female or-

gans of generation. See Botany.
POLYHEDRON, in geometry, denotes a

body or solid comprehended under many
sides or planes. A gnomic polyhedron is a

stone with several laces, whereon are ' de-

scribed various kinds of dials.

Polyhedron, polyscope, in optics, is a

multiplying-glass or lens, consisting of several

plane surfaces disposed into a convex form.
See Optics.
POLYMNTA, a genus of the polygarni a

necessaria order, in the syngenesia class of

plants, and in the natural method ranking

under the 49th order, composite. The re-

ceptacle is paleaceous ;
there is no pappus;

the exterior calyx is tetraphyllous, or penta-

plyllous ; the interior decaphyllous, and com-
posed of concave leaflets. There are five

species.

POLYNEMUS, polyneme, a genus of

fishes of'the order abdominales. The gene-
ric character is, head compressed, covered
with scales; snout very obtuse and promi-
nent

;
gill-membrane five or seven-rayed

;

separate filaments or setaceous processes near
the base of the pectoral fins.

1.

Polynemus paradiseus. The genus po-

lynemus may be considered as holding the

same station among the abdominal fishes

which the genus trigla does among the tho-

racic; being distinguished by a similar cir-

cumstance, viz. that of being furnished on
each side, near the base of the pectoral fins,

with several separate processes or articulated

rays: these are, in general, much longer and
more setaceous than in the trigla?, and, in some
species, even exceed the length of the whole
body. The species of polyneme are not

very numerous, and are chiefly confined to

the warmer latitudes.

The polynemus paradiseus,' or mango-fish,

as it is generally called, which seems to have
been one of the first of the genus known to

the Europeans, is an inhabitant of the Indian

and American seas, and grows to the length

of about 12 or 15 inches. It is a fish of an
elegant shape, moderately broad in the mid-

dle, and gradually tapering towards the tail,

which is very deeply forked
;

the scales are

of moderate size, those towards the head and
tail smaller than the rest

; the thoracic fila-

ments are of excessive length, the superior or

outward ones often extending far beyond the

tail; the others gradually shorten, the first or

lowermost extending about half the length of

the body. The colour of this fish is gene-
rally described as yellow, and its popular

name of mango-fish is supposed to have been

given it from that circumstance, as resets*-,'

biing the colour of a ripe mango. Dr. Rus-
sel, in his work on the Indian fishes, informs

us, that the mango-fish is reckoned by much
the. most delicate of any found at Calcutta.

2. Polynemus plebeius. General appear-

ance that of a mullet, but with the head very
obtuse in front, the mouth appearing as if

placed beneath
;

colour silvery grey, with a

dusky tinge on the upper parts, and several

dusky lines running from head to tail above
the lateral line

;
scales rather large

; all the

fins scaly to some distance from the base

;

tail forked; thoracic filaments five in num-
ber on each side; the first of these is said by
Gmelin to exceed the length of the body,

the rest decreasing gradually.

This species is a native of the Indian

and American seas, and is found about the

coasts of several of the southern islands. It

arrives at a very large size, measuiing up-
wards of four feet in length. It is considered

as an excellent fish for the table, and is in

much esteem among the inhabitants of the

Malabar coast. It is dressed in various ways,

and is sometimes dried and salted for sale.

Dr. Bloch informs us, on the authority of a

correspondent on whom he could rely, that

this fish is commonly known in India by the

title of royal fish, on account of its excel-

lence, and laments that Broussonet (who
seems to have named it from its want of par-

ticular splendour) should have given it the

title of P. plebeius.

3. Polynemus niloticus. This, according

to Mr. Bruce, who describes and figures it in

the Appendix to his Travels, is a large spe-

cies, and may vie, for the elegance both of

its form and taste, with any fish inhabiting

the rivers running either into the Mediterra-

nean or the ocean. The specimen from
which Mr. Bruce’s figure was taken weighed

32 pounds, but is said often to arrive at the

weight of 70 or more. It is an inhabitant of

the river Nile, where it is by no means un-

common as far up the river as Syene and
the first cataract. The whole body is cover-

ed with scales of a brilliant silver-colour, so

as to resemble spangles lying close together
;

and there is no variety of tinge on the fish,

except a shade of red on the end of the nose,

which is fat and fleshy.

We are informed by Mr. Bruce, that in

order to take this fish, the Egyptian peasants

prepare a pretty large mass or cake, consist-

ing of oil, clay, flour, honey, and straw,

kneading it with their feet till it is well incor-

porated. They then take two handfuls of

dates and break them into pieces about the

size of the point of a finger, and stick them
in different parts of the mass; into the heart

of which they put seven or eight hooks with

dates upon them, and a string of strong whip-

cord to each. This' mass of paste is then

conveyed by the fisherman or shepherd into

the stream, the man sitting for this purpose

on a blown up goat-skin. A\ hen arrived at

the middle, he drops the mass in the deepest

part of the stream ;
and cautiously holding

the ends of each of the strings slack, so as

not to pull the dates and hocks out of the

middle of the composition, he makes to shore

again, a little below the speit where he has

sunkjthe mass; and separating the ends of the

strings, ties each of them, without straining,

to a palm-branch fastened on the shore, to

the end of which is fastened a small bell.

«
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fostering the fern-root in his tieatise on the
j

fourth order, gramina. The calx * is oi-

tape-xvorm.
^

! valved, and shaped like a top; the vj' villa

POLYPREMUM, a genus of the mono-
!
quadrilid, and bearded on the back. T he

gynia order, in the tetrandria class of plants
;

j

corolla has two unequal valves ; the filament?
and in the natural method ranking under the

! three, with long pointed .anthers ; the style
22d order, caryophyllei. The calyx is te-

,
simple. The whole flower forms itseli into

trapliyllous ; the corolla quadrilid and rotace-
|

a sharp point, and the corolla serves as a co-
ous, with its lobes obcordate

;
the capsule

is compressed, emarginated, and bilocular.

There is one species, an annual ofCusolim.
POLYPUS, the popular name for those

fresh-water insects, which class under the

genus of hydra, of the order of vermes

vering to the seed, which is long, clear, and
smooth. T here is only one species, a grass

of the East Indies.

PONCEA, a genus of the octandria tri-

gynia class and order. The calyx is five-

parted, spreading; petals four; germ.

He then goes and feeds his cattle, or digs his
’ non* also has described the mode of adiui-

j

and in the natural method ranking • n «!.*r the
trenches, or lies down to sleep. In the mean
time the cake beginning to dissolve, tire small

pieces of date fall off, and llowing down the
stream, are eagerly seized on by the lishes as

they pass: they rush up the stream, picking
up the floating pieces as they go, till at

length they arrive at the cake itself, and vo-
raciously falling to work at the dates which
are buried in it, each fish, in swallowing a

date, swallows also the hook in it, and feeling

himself fast, makes off as speedily as possible

:

the consequence is, that in endeavouring to

escape from the line by which he is held, he
pulls the palm-branch to which it is fastened,

and thus gives notice of his capture by ring-

ing the bell. The fisherman runs, and hav-
ing secured the lish, puts a strong iron ring
through his jaw, ties a few yards of cord to it,

and again commits him to the water, fasten-

ing the cord well to the shore. This is prac-
tised in order to preserve the fish ready for

sale, since fish in general, when dead 'will

not keep long in these regions. It is rarely

that on these, occasions a single hook is found
empty. The inhabitants of the towns of Ach-
mim, Girge, and others, repair at intervals to

the shores as to a fish-market, and are thus
supplied by the country -people. There are
other species.

POLY l’ODIUM, in botany, a genus ofthe
order of Alices, in the cryptogamia class of

plants. The fructifications are in roundish
points, scattered over the inferior disc of the
irons or leaf. There are 137 species, of which
the most remarkable is the filix mas, or com-
mon male fern. This grows in great plenty

throughout Britain, in woods and stony un-
cultivated soils. The greatest part of the
root lies horizontally, and has a great num-
ber of appendages placed close to each other

zoopbyts. The name of hydra was given three-sided
; capsules three-winged, three

them by Linnaeus on account of the property
j

celled. There is one species, a tree of Gui-
they have of reproducing themselves when ' ana.

cut in pieces, every part soon becoming a
j

PONTEDERIA, in botany, a genus of
perfect animal. Dr. Hill called them biota, I the monogynia order, in the hexandria class-

on account ofthe strong principle of life with
;

of plants; and in the natural method ranking
which every part of them is endowed. See
IIydra.

See

under the sixth order, ensats. The corolla

is monopetalous, sexiid, bilabiate; there are
three stamina inserted into the top, and three
into the tube of the corolla ; the capsule is

bilocular. There are seven species, aquatics

ofthe East indies.

PONTON, or Pontoon, in war, denotes
a little floating bridge made of boats and
planks. T he ponton is a machine consisting

ot two vessels, at a little distance, joined by
beams, with planks laid across for the pas-

sage of the cavalry, the cannon, infantry, &c.
over a river, or an arm of the sea, &c. The

Polypus, or Polypus of the heart.

Medicine.
Polypus ofthe nose. See Surgery.
POLYPASTON, in mechanics, a ma-

chine consisting of an assemblage of several

pulleys ; for the nature and force of which,
see Mechanics.

POLYSPERMOUS. See Botany.
POLYTRICHUM, a genus of the order

of musci, in the cryptogamia class of plants.

The anthera is operculated, and placed upon late-invented ponton is of copper, furnished
a very small apophysis or articulation; the

j

with an anchor, &c. to fix to it. To make a
calyptra villous ; the star of the female is on

!

bridge, several of these are disposed two
a distinct individual. There are 19 species

;
yards asunder, with beams across them ; and

the most remarkable of which is the com- over those are put boards or planks. They
mu ne, or great golden maiden-hair, fre- are also linked to each other, and fastened on
quently to be met with in the bogs and wet each side the river by a rope run through a

.... places of this country. It grows in patches, ring in each of their heads, and fixed to a
in a vertical direction, while a number of

,
the stalks erect, generally single and un- tree or stake on either shore; the whole

small fibres strike downwards. The stalks
j

branched, from three inches to a foot, or makes one firm uniform bridge, over which a
are covered with brown filmy scales. The even a yard, high. It is sometimes used in train of artillery may pass.

&

fructifications are kidney-shaped, and cover-
j

England and Holland to make brooms or: POOP, the stern ot a ship, or the highest,
ed with a permanent scaly shield or involu-

j

brushes; and the Laplanders, when obliged to
J

uppermost, and hinder part ofthe ship’s°hull!
el'll 111. The capsules are of a pale brown,

j

sleep in desert places, frequently make of it a ! POOR, in law. Where the last legal set-
surrounded with a saffron-coloured elastic speedy and convenient bed. Their manner tlement of the father of a legitimate child is

ring.
{

of doing it is curious : Where this moss grows not known, the child may be sent to the
T his fern has nearly the same qualities,

j

thick together, they mark out with a knife a place of its birth, as well as an illegitimate
and is used for-most of the same intentions, 1 piece of ground, about tw o yards square, or one. Blackerby, 246.
as the pteris aquilina. They are both burnt

j

of the size of a common blanket; then be- i A legitimate child shall necessarily follow
together for the sake of their ashes, which are

j

ginning at one corner, they gently sever the the settlement of its parents as a nurse-child
purchased by the soap and glass-makers,

j

turf from the ground; and as the roots of or as part the family, only till it is seven
In the island of Jura are exported annually

j

the moss are closely interwoven and matted
:
years of age; and after that a«u, it shall not

150/.-worth of these ashes. Gunner relates, together, they by degrees strip off’ the whole
,
be removed as part of the father’s family;

; c,,“" v ’
’ circumscribed turf in one entire piece ; after-

; but with an adjudication of the place of it*
wards they mark and draw up another piece, ’ own legal settlement, as being deemed ca-
exactly corresponding with the first; then,

|

pabie at that age of having, gained a settle-*

in his Flor. Noveg. that the young curled
leaves, at their first appearance out of the

ground, are by some boiled and eaten like

asparagus ; and that the poorer Norwegians
cut off those succulent lamina:, like the nails

ofthe linger at the crown of the root, which
are the bases of the future stalks, and brew
them into beer, adding a third portion of

malt, and in times of great scarcity mix the

same in their bread. The same author adds,

that this fern cut green, and dried in the open
air, affords not only an excellent litter for

cattle, but, if infused in hot water, becomes
no contemptible fodder to goats, sheep, and
other cattle, which w ill readily eat and some-
times grow fat upon it. But the anthelmintic

quality of the root of the male: fern is that lor

which it is chiefly to be valued, and of which

an account is given in the French publica-

tions of madarne Noiiffer, who employed
ibis remedy with great success. Dr. Sim-

Vol. II.

dug gained a settle-
ment of his'own.

If a person is bound apprentice by inden-

shaking them both with their hands, they
lay one upon the ground, with the moss up-

permost, instead of a mattress, and the other tuie, wherever he continues forty' days in
over it, with the moss downwards, instead of

j

the service of ins master or mistress, there
a rug ; and between them both take a com-
fortable nap, free from fleas and bugs, and
without fear of contagious distem pecs. It is

probable they might take the hint of making
such a bed from the bear, a cohabitant of

their country, which prepares his winter-

quarters with a large collection of this moss.

POMETTA, a genus of the monoecia hex-
andria class and order. The calyx is one-

such apprentice gains a settlement ; and
where any person serves the last forty day*
of his apprenticeship, that is tire place “of iiig

last legal settlement.

1 he 8 and 9 . 3. c. 30 explains, that as
some doubts had arisen touching tiie settle-
ment of unmarried persons, not having child
or children, lawfully hired into any parish or
town for one year, it was enacted, that inr

caved, six-cleft
;

petals six
; male stamina such person so' hired as aforesaid, should be

six; female, berry globular, one seed in the deemed to have a good settlement in any
centre. 'I here are two species. such parish or township, unless such person
POMMEREULIA, a genus ofthe mono- should cchlinue and abide in such service'

gynia order, in the tr a.ulna class of p ants; during the space of one whole \ ear.

3 P



482 POO POP
A general hiring, without any particular

time agreed upon, is construed to be a hir-

ing for a year, and therefore sufficient.

It is not the terms of the hiring, but the

intention, tiiat is the criterion; for though a

servant may be hired for so much per week,

yet if it is understood at the time, that he is

to continue for the year if approved of, it is

equal to a hiring for a year.

A woman marrying a husband who has a

known settlement, shall follow her husband’s

settlement.

Tiv? act of 9 and 10 W. c. 11. does not

require a person renting a tenement of 10/. a

year, to occupy it; it is enough if he rents

it and resides forty days in the parish.^

Poor’s-rate, a t&x levied in England

and Wales, for tiie relief or support of such

persons as from age, infirmity, or poverty,

cannot themselves procure the means of sub-

sistence. The first law made in England

respecting paupers was in 1496 ;
it directs,

that everv beg tTar, not able to woik, shall

resort to the hundred where he last dwelt, is

best known, or was born; and shall theie le-

main, upon pain of being set in the stocks tlnee

days and three nights, with only bread and

water, and then shall be put out of town.”

The monasteries and nunneries with which

the country then abounded, were the principal

sources from winch the pool obtained relief.

In 1531 an act was passed, by which the

justices of every county were empowered

to grant licences to poor, aged, and impotent

persons, to beg within a certain precinct,

and such as should beg without licence

or beyond their limits, were to be severely pu-

nished. 'l'his regulation was soon found in-

effectual ;
and in 1536, the olliceis ot coun-

ties, towns, and parishes, were directed to

provide for the support of all aged, pool,

and impotent persons, who had resided thiee

years in one place, by means of voluntaiy

contributions to be raised for this purpose

in every parish. In la47 and in 155 j, acts

were passed for the providing for the pool,

by means of weekly collections nom the

charitably disposed inhabitants ot each parish

;

but this" provision was found to be very

insufficient, particularly as the number of

beggars had increased considerably upon the

suppression of the monasteries, from whence

many of them derived their principal support.

It was therefore found necessary in 1563, to

go a step further, by providing, that if any

parishioner shall refuse to conti ibute volun-

tarily towards the relief ot the poor; “ the

justices of the peace at their quarter-sessions,

may tax him to a reasonable weekly sum,

which if he refuses to pay, they may commit

him to prison.” This may be considered as

the commencement of the poors rate, which

was rendered more general in 15/2, by an

act directing that assessments should be

made of the parishioners of every parish, for

the relief of the poor. In 1601, nearly the

present mode of collecting this rate was esta-

blished • the churchwardens and overseers of

the poor of every parish, or the greater part of

them (with the consent of two justices) being

empowered to raise weekly, or otherwise, by

taxation of every inhabitant, parson, vicar,

and other, and of every occupier ot lands or

houses, materials for employing the poor, and

competent sums for their relief. lNot.ce to be

given in church of every such rate, the Iiext

Sunday, after it is allowed, i he rate to be

levied by distress, on those who refuse to

pay it ;
but appeals against it may be made

by those who think themselves aggrieved.
"
In 1735, a committee of the house of com-

mons was appointed, to consider the existing

laws relative to the maintenance and settle-

ment of the poor: who recommended the

establishment of workhouses, hospitals, and

houses of correction, to be under the manage-

ment of proper persons, who should be one

body politic ; and that the law's relating to

the poor should be reduced into one act oi

parliament.

Return made to parliament of the money
raised for maintenance of the poor, from

Easter 1775 to Easter 1776.

Money raised in England £ 1,678,915 14 4

Ditto - Wales 40,114 1 0

£ 1,719,029 15 4

In 1804, a more particular account was

obtained, in consequence ot an act passed

“ for procuring returns relative to the ex-

pence and maintenance of the poor in Eng-

land ;” from which it appeared, that the

number of persons receiving relief from the

poor’s-rate, was as fol low's:

1. Persons relieved permanently :

Out of any house of industry, work-

house, A'c. - 336,199

In any house of industry, work-

house, &c. - 83,468

2. Children of persons relieved

permanently out of the house, and

other children maintained out of the

house

:

Under 5 years of age - 120,236

From 5 to 14 years of age 194,914

3. Persons relieved occasionally' : 305,899

1,040,716

This number, great as it appears, is ex-

clusive of 194,052 persons who were not

parishioners, the greater part of whom are

supposed to have been vagrants.

The total sum raised by the poor’s-rate and

other parish rates in England and Wales, in

the year ending Easter, 1803, was,

5,348,205/ 9v. 34c/. ;
of which 4,267,965/.

9s. 2d. was expended on account of the poor.

The average rate in the pound ot the

poor’s-rate for the year 1 803, was in all Eng-

land 4s. 4id, in Wales, 7s. 1 id.

POPE, Papa, Father, the sovereign

pontiff, or supreme head of the Romish

church. The appellation of pope was an-

tiently given to all Christian bishops ; but

about the latter.end of the eleventh century,

in the pontificate of Gregory VII. it was

usurped by the bishop of Rome, whose pe-

culiar title it has ever since continued. The
spiritual monarchy of Rome sprung up

soon after the declension of the Roman em-

pire. This sovereign is addressed under the

term holiness, and in the council of the Late-

ran held under Innocent III. he was declared

ordinary of ordinaries. The pope was an

absolute monarch in his Italian dominions,

and his power was very considerable; being

able, in case of necessity, to put fifty thou-

sand men into the field, besides his naval

strength in galleys. The French revolution,

which lias reversed all order, and overthrown

every government w here its power extended,

and substituted a barbarous and military ty-

ranny in its place, has greatly impaired the

POP
splendour, dignity, and power of the pope;

nor shall we be at afl surprised to see the

papal throne entirely reversed, and the terri-

tories added to some of the subordinate
J

kingdoms lately erected by the usurper of

France.

POPLlTdEUS. See Anatomy.
POPLITEA. See Anatomy.
POPPY. SeePAPAVER.
POPULATION, the state ®f a country

with respect to the number of inhabitants. I

The greater number of persons any country

contains, the greater are the means it pos-
|

sesses of carrying agriculture, manufactures, I

and commerce, to a great extent, and like-
j

wise of defending itself against any hostile

attempts of other states ; a high degree of

population lias therefore been generally con-

sidered as conducive to national prosperity

and security ; and almost all writers on po-

litical economy, have assumed an increasing

population as one of the principal objects
j

which the internal regulations oi a country
j

should be calculated to promote. A very-

different view of the subject has been lately

given by Mr. Malthus, who, adopting as a

principle, “ the constant tendency in all ani-
;

mated life to increase beyond the nourish-
.

nient prepared for it,” traces to this source
j

a very considerable portion of the vice and

misery . and of that unequal distribution of
j

the bounties of nature, which it has been the

unceasing object of the enlightened philan- i

thropist in all ages to correct. The sub-
j

ject will perhaps be seen in a clearer light,
;

if we endeavour to ascertain, what would be

the natural increase of population, if left to

exert itself with perfect freedom ;
and what

j

might be expected to be the rate ot increase ;

in the productions of the earth, under the

most favourable circumstances of human in-

dustry. It will be allowed, that no country

has hitherto been known, where the manners

were so pure and simple, and the means of
j

subsistence so abundant, that no check what-
I

ever has existed to early marriages, from the
|

difficulty of providing for a family
;
and no

waste of the human species has been occasion-

ed afterwards by vicious customs, by towns,

by unhealthy occupations, or too severe la-

bour
;
consequently in no state that w'e have

j

yet known, lias the power of population been

left to exert itself with perfect freedom. In I

the northern states of America, where the
<

means of subsistence have been more ample,
’

the manners of the people more pure, and
j

the checks to early marriages fewer, than in *

any of the modern states of Europe, the popu-

lation was found to double itselt for some
;

successive periods, every twenty-five years.

In the back settlements, this effect took place *

in fifteen years. Sir W. Petty supposed a,

:

doubling possible in so short a time as ten

years; but to be sure of being within the

truth, Mr. Malthus takes the slowest of these

rates of increase, and thus assumes that popu-

lation, when unchecked, goes on doubling

itself every twenty-five years, or increases

i

in a geometrical ratio. The rate according]

to which the productions of the earth may
;

be supposed to increase, is not so easily de-

tefmined; but it is certain, that when acre

has been added to acre, till all the fertile

land is occupied, the yearly increase of food

must depend upon the amelioration of the
j

land already in cultivation ;
this is a stream

which, from the nature of all soils, instead of.
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increasing, must be gradually diminishing;
but population, could it be' supplied with
food, would go on with unexhausted vigour,
and the increase of one period would furnish
the power of a greater increase the next, and
this without any limit. In order to illustrate

this point, let it be supposed that by the best
possible policy, and great encouragements
to agriculture, the annual produce of Great
Britain could be doubled in the first twenty-
five years ; in the next twenty-five years, it

is impossible to suppose, that the produce
could be quadrupled

; it would be contrary
to all knowledge of the properties of land.

Let it then Ire supposed, that the yearly ad-
ditions which might be made to the former
average produce, instead of decreasing,
which they certainly would do, were to re-

main the same ; and that the produce of
Great Britain might be increased every twen-
ty-live years, by a quantity equal to\vhat it

at present produces. The most enthusi-
astic speculator cannot suppose a greater
increase than this

; in a few centuries it would
make every acre of land in the island like a
garden. If this supposition is applied to the
whole earth, it will appear that the means of
subsistence, under circumstances the most
favourable to human industry, could not pos-
sibly be made to increase faster than in an
arithmetical ratio.

Mr. Malthus shews the necessary effects

of these two different rates of increase, and
observes, that taking the whole earth, by
which , means emigration is excluded, and
supposing the present population equal 1o
a thousand millions, the human species would
increase as the numbers 1, 2, 4, 8, 16, 32,
64, 128, 256, and subsistence as 1, 2, 3, 4,

5, 6, 7, 8, 9. In two centuries, the popu-

I
lation would be to the means of subsistence

I as 256 to 9; in three centuries, as 4096 to

13 ;
and in two thousand years the difference

would be almost incalculable. In this sup-
positioiij no limits whatever are placed to the

produce of the earth. It may increase for

ever, and be greater than any assignable
quantity

;
yet still the power of population

being in every period so much superior, the
increase of the human species can only be
kept down to the level of the means of sub-
sistence, by the constant operation of the
strong law of necessity, acting as a check
upon the greater power.

From these principles, Mr. Malthus de-
duces the following propositions: 1. Popu-
lation is necessarily limited by the means of
subsistence. 2. Population invariably in-

creases, w here the means of subsistence in-

crease, unless prevented by some very pow-
erful and obvious checks. 3. The checks
which repress the superior power of popu-
lation, and keep its effects on a level with the
means of subsistence, are all resolvable into

moral restraint, vice, and misery.
Moral restraint, or the determination to

defer or decline matrimony from a consider-
ation of the inconveniences or deprivations
to which a large portion of the community
would subject themselves by pursuing the
dictate of nature, Mr. Malthus denominates
the preventive check ; and whatever con-
tributes to shorten the natural duration of
human life (as all unwholesome occupations,
severe labour, ahd exposure to the seasons;
extreme poverty, bad nursing of children,

great towns, excesses of all kinds, the whole

train of common diseases and epidemics,
wars, pestilence, plague, and famine) are the
positive checks to population. From a re-

view' of the former and present state of so-

ciety in different countries, it appears, that
in modern Europe, the positive checks to
population prevail less, and the preventive
check more, than in past time, and in the
more uncivilized parts of the world.

In the actual state of every society, the
natural progress of population has thus been
constantly and powerfully restrained; ancl

as no form of government, however excellent,

no plans of emigration, no benevolent insti-

tutions, no degree or direction of national in-

dustry, can prevent the action of a great
check to increase in some form or other

; as

we must submit to it as an inevitable law of
nature

; it becomes highly desirable to ascer-
tain how it may take place with the least

possible prejudice to the virtue and happi-
ness of human society. Now, as it is clearly

better that the check to population should
arise from a foresight of the difficulty of
rearing a family, ancl the fear of dependant
poverty, than from the actual presence of
pain and sickness

; moral restraint is a virtue,

the practice of which is most earnestly to
be encouraged. If no man was to marry,
who had not a fair prospect of providing for

the presumptive issue of his marriage, popu-
lation would be kept within bounds by the
preventive check; men and women would
marry later in life, but in the full hope of
their reward

; they would acquire habits of
industry and frugality, and inculcate the same
in the minds of their children. Mr. Mal-
thus does not go so far as to propose, that
any restraint upon marriage between two
persons of proper age should be enforced by
law, but insists, that the contract of mar-
riages between persons who have no other
prospect of providing for their offspring than
by throwing them on a parish, should not
be, as it is at present, encouraged by law.
One of the effects of the poor-laws, is to en-
courage marriage between persons of this

description
; who well know that, if they can-

not provide for their own children, the pa-
rish must take them off their hands. These
laws thus create mouths, but are perfectly
incompetent to procure food for them: in-

stead of raising the real price of labour, by
increasing the demand for labourers, they
tend to overstock the market, to reduce the
demand, and diminish the value. They
raise the price of provisions by increasing the
consumption, and by supplying the parochial
pensioners with the means of obtaining
them. In consequence of this, the class of
industrious labourers who are above solicit-

ing assistance, are oftentimes sunk in the
scale of misery, much lower than others who
have thrown off all sense of shame, and all

the honest feelings of independance. In a
moral point of view, the effects of these laws
are equally injurious to the best interests of
society. Mr. Malthus, however, is aware,
that the immediate and abrupt abolition of
the present system, would produce much
temporary distress; he suggests therefore 'a

plan for the gradual abolition of these laws,
by proposing, that no child born from any
marriage taking place after the expiration of
a year horn the date of the law, and no ille-

gitimate child born two years from the same
date, should be entitled to parish-assistance.
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This, he remarks, would operate as a fair,

distinct, and precise notice, which no man
could mistake; and without pressing hard
upon any particular individual, would at

once throw offthe rising generation from that

miserable and helpless dependance upon the

government and the rich, the moral as well

as the physical consequences of wffiich, are

almost incalculable.

'l'iie progress of the population of the

world, and its present total amount, cannot
be ascertained with much precision

; as there
are no sufficient grounds on which such a
computation can be formed, till within a very
late period, and that only in a few countries.

Sir W. Petty, in 1632, stated the population
of the world at only 320 millions : it has
been estimated by some writers at about
730 millions, by others at upwards of 900
millions. Mr. Wallace, of Edinburgh, con-
jectured it might amount to 1000 millions;
and this number has since been generally
adopted by those who have noticed the sub-
ject. It is a point on which accuracy cannot
be expected, but a nearer approximation to

the truth appears by no means impracti-

cable. A strong presumption that the inhabi-

tants of the earth at present exceed consider-
ably a thousand millions, arises from the cir-

cumstance, that, in almost every country
where the people have been numbered, or
sufficient data furnished for computing their

number, it has been found considerably
greater than it had been previously sup-
posed. In Great Britain, the most correct
estimates did not make the population ex-
ceed seven or eight millions; whereas, by
the late enumeration, it appears to amount
to very near eleven millions. France, the
population of which was estimated by Air.

Susmilch at sixteen millions, by M. Des-
landes and by Air. Gibbon at 20 millions, and
which M. Alessance endeavoured to prove
amounted to near 24 millions, appeared from
the returns of births and burials, to contain
at the commencement of the revolution near
30 millions of inhabitants. Spain, which with .

Portugal had been estimated by M. Des-
landes to contain only six millions of persons,
and by Mr. Gibbon eight millions, was found
by the enumeration in 1787, to contain alone
10,409,879. Russia, about the year 1765,
was supposed to contain about 15 millions
of inhabitants; but according to the calcu-
lation given by Air. Coxe, grounded upon an
authentic list of the persons paying the poll-

tax, they amounted to 26,766,360, and in-

cluding the provinces not subject to the poll-

tax, the calculation for the year 1796
amounted to 36,000,000 inhabitants. A great
part of this vast empire is in Asia

; but there
appears from these and similar accounts great
reason to conclude, that the population of
Europe, which has usually been supposed to
be about 100 millions, is considerably great-
er; and the following statement is probably
not far from the truth :

Spain

Portugal - ' -

France
Italy and its islands

Switzerland -

Germany
Holland
Flanders

Great Britain aird Ireland

10.500.000

2.300.000

25.000.

000
11

.000

.

000
1.800.000

20,000,000

2,800,000

1,800,000

'15,100,000
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Denmark and Norway
Sweden
Prussia

Kussia in Europe
Turkey in Europe

3.700.0003.000.

000
6.000 000

20
,
000,000

7.000.

000

Total 130,000,000.

The art for ascertaining the population of

Great Britain, was passed on the last day of

the year 1800; it directed a general enume-
ration of houses, families, and persons; and

tire proper officers of the several parishes and

places were ordered to take the account, on

the 10th of March, 1801, in England and

Wales
;
and in Scotland as soon as possible

after that day. Tins difference was neces-

sary, because in the colder climate of Scot-

land, it was not Certain that all pryts of the

country would be easily accessible so early

in the year. An abstract of the returns was

laid before both houses of parliament; and

the summary of the enumeration appeared

to be as follows:

CD 00
eo ^ co

try O

W T TX CO
CO CM 00

co co co
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On these considerations, with a very mo-

derate allowance for omissions in the returns,

the total population of the united kingdom

of Great Britain and Ireland, amounts to

15,100,000 persons; and, besides these, its

eastern and western possessions and colonies

contain many natives of the British isles.

The proportion of persons to a house ap-

peared by the returns to be as follows :

In England - - - Sf
Wales 5

n

Scotland

Great Britain

Population of the principal Sea Ports and Ma-
nufacturing Towns of Great Britain, and of

France.

GREAT BRITAIN. FRANCE.

•5y

London - -

Manchester -

Edinburgh
Liverpool
Glasgow - -

Birmingham -

Bristol - -

Leeds - - -

Plymouth
Norwich - -

Portsmouth -

Sheffield - -

Hull - - -

Nottingham -

Newcastle

Inhabitants.

- 804,845

84,020

82,500

77,653

77,385

73,670
63,645

53,162

43,194

36,832

32,166

31,314

29,516

28,861

Inhabitants.

Paris - -

Bourdeaux
Lyons - -

Marseilles

Rouen
Nantes
Brussels

Lisle - -

Toulouse -

Strasburg

Cologne
Bruges * -

Dunkirk -

Brest — -

- 546,856
- 112 844
- 109,500
- 111,130
- 87,000
- 73,649
- 66,227

- 54,756
- 50,171

- 49,056
- 38,844
- 33,700
- 21,158
- 27,000
- 20,500

The total population of Great Britain pro-

bald v exceeds the number of persons speci-

fied in the above summary, as there were

some parishes from which no returns were

received, i he islands of Guernsey, Eisey,

Aldevnev, and Sark, the Scillv islands, and

the isle of Man, were not comprised in the

enumeration; the total population of these

idan Is has been usually estimated at about

80,000 persons.

The number of houses in Ireland has been

nearly ascertained by the collection of a

hearth-money tax, from which it has been

computed, that the population of that part

of tne United Kingdom somewhat exceeds

four millions of persons.

28,3661 Toulon

POPULUS, the Poplar, a genus of the

octandria order, in the diuecia class ot plants ;

and. in the natural method ranking under the

50th order, amentaceaj. The calyx of the

amentum is a lacerated, oblong, and squamous

leaf; the corolla is turbinated, oblique, and

entire. The female has the calyx of the

amentum and corolla the same as in the

male; the stigma is quadr'ffid; the capsule

bilocular, with many pappous seeds. There

are eleven species ;
the most noted are:

1. The alba, or abele-tree, grows naturally

in the temperate parts of Europe. Its leaves

are large, and divided into three, four, or

live lobes, indented on their edges, of a very

dark colour on their upper side, but very-

white and downy on the under side; standing

upon footstalks an inch long. The young
branches have a purple bark, and are cover-

ed with a white-down ; but the bark of the

stem and older branches is grey. 2. The ma-
jor, or white poplar, has its leases rounder

than the first, and not much above half their

size; they are indented on their edges, and

are downy on their under side, but not so

white as those of the former, nor are their

upper surfaces of such a deep green colour.

3. The nigra, or black poplar, has oval heart-

shaped leaves, slightly crenated on their

they are smooth on both sides, and

I
of a light-green colour. 4. The tremula, or

aspen-tree, has roundish, angularly indented

leaves: they are smooth on both sides, and

stand on long footstalks, and so are shaken

by the least wind; whence it has the title of

the trembling poplar, or aspen-tree. 5. Die
balsamifera, or Carolina poplar, is a native

of Carolina, where it becomes a large tree.

The shoots of this sort grow very strong in

Britain, and are generally angular ; with a

light green bark like the willow. The leaves

on young trees, and also those on the lower

shoots, are very large, almost heart-shaped,

and crenated; but those upon the older trees

are smaller : as the trees advance, their bark
becomes lighter, approaching to a greyisli

colour. 6. 'l ive tacamahaca grows naturally

in Canada and other parts ot North Ame-
rica. This is a tree of a middling growth,

sending out on every side many short thick

shoots, which are covered with a light-brown

bark, with leaves differing from one another

in shape and size; most or them are almost

heart-shaped, but some are oval, anti others

nearly spear-shaped ; they are whitish on
their under side, but green on the upper. 7.

The Lombardy poplar (dt-letata), weli known.
These trees may be propagated either by-

layers or cuttings, as also from the suckers

which the white poplars send up from their

roots in great plenty. The best time for

transplanting these suckers 'is in October,

when their leaves begin to decay.

The wood of these trees, especially of the

abele, is good for laying flowers, where it

will last for many years, and, on account of

its extreme whiteness, is by many preferred

to oak; yet, on account of its soft contexture,

being very subject to take the impression of

nails, ike. it is less proper on this account
than the harder woods. The abele likewise

deserves particular notice, on account of the

virtue of its bark in curing intermitting fe-

vers, as stated by the reverend Mr. Stone,

in Phil. Trans, vol. liii. p. 195. This bark
will also tan leather.

1 iie inner bark of the black poplar is used
by the inhabitants of Kamtsciiatka as a ma-

|

terial for bread; and paper has sometimes
been made ot the cottony dow n of the seeds.

The roots have been observed to dissolve into

a kind of gelatinous substance, and to be coat-

ed over with a tubular crustaceous spar,

called by naturalists osteoeolla, formerly

imagined to have some virtue in producing

the callus of a fractured bone. The buds of

the sixth sp cies are covered with a glutinous

resin, which smells very strong, and is the

gum tacamahaca of the shops. The best,

called (from its being collected in a kind of

gourd-shells) tacamahaca in shells, is some-
what unctuous and softish, of a pale yellowish

or greenish colour, an aromatic taste, and a

fragrant delightful smell, approaching to that

of lavender or ambergris. I bis sort is very

rare; that commonly found in the shops is

in semitransparent globes or grains, of a

whitish, yellowish, brownish, or greenish

colour, of a less grateful smell than the fore-

going. This resin is said to be employed
externa ffv bv the Indians for discussing and
maturating tumours, and abating p. ins in tire

limbs. It is an ingredient in some anodyne
hysteric, cephalic, and stomachic plaster's ; but

th? fragrance of the liner sort sufficiently

points out its utility in other respects.

M. Fougeroux de Bouclaroy, from a set ol

experiments on the subject, gives an account

of the uses of the several kinds of poplar

the substance of which is as follow's: Hi
finds that the wood of the black poplar i:

good an .l useful for many purposes ; that I hi

Lombardy poplar, is of very little value]

that the Virginia poplar, populus Virginiana

affords a wood of excellent quality, that nvJ

be applied to many uses. The Carolin

poplar, populus Carolinensis heteropin 11

(Lin.), is a very quick grower; beautiful whei

sound, but liable to be hurt by cold. It

wood appears to M. de Bondaroy to be c

little value
;

but M. Mulesherb.es, wiio cu
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down a large tree of this sort, was assured by

his carpenter that the wood wds very good,

'[’hat tlie tacamahaca is a dwarfish plant of

little value. That the hard, populus Cana-

densis, is a large tree, the wood light, not

easy to be split, and lit for several uses. That

the" white poplar, is a large-growing tree,

affording a wood of excellent quality, and

is amoim the mo^t valuable of this species.

That the trembling poplar is neither so large

a tree, nor affords such good wood, as the

former. These are in few words the principal

results of the experiments of this gentleman

on this class of plants. A few other sorts

are mentioned, but nothing decisive with re-

gard to them is determined.

From some experiments made by M.
Dambourney, it appears that the poplarmay

be usefully employed in dyeing. The Ita-

lian or Lombardy poplar gives a dye of as

fine a lustre, and equally durable, as that ot

the linest veliow wood, and its colour K more

easily extracted. It is likewise very apt to

unite with other colours in composition.

Besides this, M. Dambourney tried also the

black poplar, the V irginian, the balsam or

liard, the white, and the trembling poplar;

and found that all these dyed wool of a nut-

colour, fawn-colour (vigogne), Nankin,

musk, and other grave shades, according to

the quantity of wood employed, and the

length of time it was boiled.

PORANA, a genus of the monogynia

order, in the pentandria class ot plants. 1 he

corolla is cainpanulated ;
the calyx is quin-

quefid, and larger than the fruit
;
the style

semibitid, long, and permanent; the stig-

mata globular; the perianthium bivalved.

There is one species, a shrub of the East

Indies.

PORCELAIN, a fine kind of earthen-

ware, chiefly manufactured in China, and

thence called China-ware. All earthenwares

winch are white and semitransparent, are ge-

nerally called porcelain ;
but amongst these

so great differences may be observed, that,

notwithstanding the similarity of their exter-

nal appearance, they cannot be considered as

matters of the same kind, t iiese differences

are so evident, that even persons who are

not connoisseurs in this way preier niuco tne

porcelain of some countries to that ot others.

The word porcelain is of European deri-

vation ;
none of the syllables winch compose

it can even be pronounced or written by the

Chinese, whose language comprehends no

such sounds. It is probable that we aie in-

debted to the Portuguese for it; the word

porcellana, however, in their language, signi-

fies properly a cup or dish ; and they them-

selves distinguish all works of porcelain by

the general name of loca. Porcelain is called

in China tse-ki.

The art of making porcelain is one of those

in which Europe has been excelled by the Ori-

ental nations. The first porcelain that was

sf*cn in iirfUropf? \v<is li ou^tit fiom Jdoup cind

China. The whiteness, transparency, fine-

ness, neatness, and even magnificence of this

pottery, which soon became the ornament

of sumptuous tables, did not fail to excite the

admiration and industry of Europeans ; and

their attein its have succeeded so well, that

in different parts of Europe earthenwares

have been made so like the Oriental, that

they have acquired the name of porcelain.
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The first European porcelains were made in

Saxony and in France ;
and afterwards in

England, Germany, and Italy; but as all

these were different from the Japanese, so

each of them had its peculiar character.

The finest and best porcelain of China is

marie in a village called King-te-tchuig, in

the province of Kiang-si. 1 Ins celebrated

village is a league and a half in length, and

we are assured that it contains a million ot

inhabitants. The workmen ot King-te-tching,

invited by the attracting allurements of the

European trade, have established maim ac-

tories also in the provinces of Fo-kien and

Canton; but this porcelain is not esteemed.

We are indebted to father d’Entrecolles,

a Romish missionary, for a very accurate

account of the manner in which porcelain is

made in China ;
and as he lived in King-te-

tching, his information must have been the

very best possible. We shall therefore give

his account of the Chinese manner of making

it, as abridged by Grosier in his General De-

scription of China. 'I he principal ingredi-

ents of the fine porcelain are pe-tun-tse and

kao-lin, two kinds of earth, from the mixture

of which the paste is produced. The kao-

lin is intermixed with small shining particles

;

the other is purely white, and very fine to tne

touch. These first materials are carried to

the manufactories in the shape of bricks. 1 lie

pe-tun-tse, which is so fine, is nothing else

but fragments of rock taken from certain

quarries, and reduced to powder. Eveiy

kind of stone is not fit for this purpose.
_

The

colour of that which is good, say the Chinese,

ought to incline a little towards green. A
large iron club is used for breaking these

pieces of rock: they are afterwards put into

mortars ;
and, by means of levers headed

with stone bound round with iron, they are

reduced to a very line powder. These le-

vers are put in action either by the labour of

men, or by water, in the same manner as the

hammers of our paper-mills. The dust after-

wards collected is thrown into a large vessel

full of water, which is strongly stirred with

an iron shovel. When it lias been left to

settle for some time, a kind of cream rises on

tiie top, about four inches in thickness, which

is skimmed off, and poured into another ves-

sel filled with water; the water in the first

vessel is stirred several times ; and the cream

which arises is still collected, until nothing

remains but the coarse dregs, which, by their

own weight, precipitate to the bottom ; these

dregs are carefully collected, and pounded

anew.

With regard to what is taken from the first

vessel, it is suffered to remain in the second

until it is formed into a kind ot crust at the

bottom. When the water above it seems

quite clear, it is poured off by gently inclin-

ino the vessel, that the sediment may not be

disturbed ;
and the paste is thrown into large

moulds proper for drying it. Before it is en-

tirely hard, it is divided into small square

cakes, which are soid by the hundred. The

colour of this paste, and its form, have oc-

casioned it to receive the name of pe-tun-

tse.

The kao-lin, which is used in the compo-

sition of porcelain, requires less labour than

the pe-tun-tse. Nature has a greater share

in tlie preparation of it. 1 here are large

mines of it in the bosoms ot certain moun-
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tains, the exterior strata of which consist of

a kind ot red earth. Ti.ese mines are very

deep, and the kao-lin is found in small lumps,

that are formed into bricks alter having gone

through the same process as the pe-tun-tse.

Father d’Entrecolles thinks, that the earth

called terre de Malta, or Si. Paul’s earth,

has much affinity to the kao-iin, although

those small shining particle are not observ. cl

in it which are interspersed in the latter.

It is from the kao-lin that tine porcelain

derives all* its strength; it we may be al-

lowed the expression, it stands it m the stead

of nerves. It is very extraordinary, that a

soft earth should give strength and consist-

ency to the pe-tun-tse, which is procured

from ihe hardest rocks. A rich Ghinese

merchant told father d’Entrecolles, that the

English and Dutch had purchased some or

the pe-tun-tse, which they transported to

Europe with a design of making porcelain;

but having carried with them none ot the

kao-lin, their attempt proved abortive, as

they have since acknowledged. “ i hcv

wanted,” said this Chinese laughing, “ to

form a body, the flesh ot which should sup-

port itself without bones.”

The Chinese have discovered, within these

few years, a new substance proper to be em-

ployed in the composition of porcelain. It

is a stone, or rather species of chalk, called

hoa-che, from which the physicians prepare

a kind of draught that is said to be detersive,

aperient, and cooling. The manufacturers

of porcelain have thought proper to employ

this stone instead of kao-lin. It is called hoa,

because it is glutinous, and has a great re-

semblance to soap. Porcelain made with

hoa-che is very rare, and much clearer than

any other. It has an exceedingly fine gram ;

and with regard to the painting, if it is com-

pared with that of the common porcelain, it

appears to surpass it as much as vellum does

paper. This porcelain is, besides, so light,

that it surprises those who are accustomed

to handle other kinds ;
it is also much more

brittle ; and it is very difficult to hit upon

the proper degree of tempering it.

Hoa-che is seldom used in forming the

body of the work ; the artist is contented

sometimes with making it into a very fine

size, in which the vessel is plunged when dry,

in order that it may receive a coat beiore

it is painted and varnished ;
by these means

it acquires a superior degree oi beauty.

When hoa-che is taken from the mine, it

is washed in ram or river water, to separate

it from a kind of veliow earth which adheres

to it. It is then pounded, put into a tub

filled with water to dissolve it, and afterwards

formed into cakes like kao-lin. \\ e are as-

sured that hoa-che, when prepared in this

manner, without the mixture of any other

earth, is alone sufficient to make porcelain.

It serves instead of kao-lin; but it is much
dearer. Kao-lin costs only ten-pence ster-

ling ; the price of hoa-che is half-a-crov n ;

this difference, therefore, greatly enhances,

the value of porcelain made with lie latter.

To pe-tun-tse and kao-l;n,dhe two princi-

pal elements, must be adder! the oil or var-

nish from which it derives its splendour and.

whiteness. This oil is of a whitish colour,,

and is extracted from the same kind of stone

which produces the pe-tun-tse ; but the

whitest is always chosen, and tuat' which has

the greenest spots. The oil is obtained Irony
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1 by the same process used in making the

i
pe-lun-tse : the stone is first washed and pul-
ciised

; it is then thrown into water, and
Jeter it has been purified it throws up a kind
01 cream. To 100 pounds of this cream is

added one pound of che-kao, a mineral some-
Oiiiig like alum, which is put into the fire
fill it becomes red-hot, and then pounded.
1 his mineral is a kind of runnet, and gives a
consistence to the oil, which is however care-
fully preserved in its state of fluidity. The
oil thus prepared is never employed alone ;

another oil must be mixed with it, which is

extracted from lime and fern-ashes, to 100
pounds of which is also added a pound of
che-kao. When these two oils are mixed,
Utey must be equally thick

;
and in order to

. ascertain this, the workmen dip into each of
them some cakes of the pe-tun-tse, and, by in-

specting their surfaces closely after they are
orawn out, thence judge of the thickness of
tne liquors. With regard to the quantity ne-
cessary to be employed, it is usual to' mix
teii measures of stone-oil with one measure
°f the oil. made from lime and fern-ashes.

In forming vessels of porcelain, the first
fifing is to purify the pe-tun-tse and kao-lin,
winch, for the first, is done after the manner
already described in preparing the squares

;

far the second it is sufficient to plunge it into
an urn of water, in an open basket, as it

"ill easily dissolve. T he dregs that remain
are perfectly useless, and are emptied out of
tne work-house when a quantity is got to-
gether.

5

To make a just mixture of pe-tun-tse and
kao-lin, regard must be had to the fineness of
the porcelain to be made

;
for the finer

porcelain they use equal quantities; four
parts of kao-lin to six of pe-tun-tse for mode-
rate ones

; and never less than one of kao-lin
to thr.ee of pe-tun-tse for the coarsest. The
hardest, part of the work is the kneading
and tewing the two earths together, which is

done till the mass is well mixed, and grows
hard, by the workmen trampling it continu-
ally with their feet. Then being taken out
of the basons or pits wherein it is kneaded,
it is done over a second time, but piecemeal,
and with the hands, on large slates for that
purpose : and on this preparation it is, that
the perfection of the work depends

; the
least heterogeneous body remaining in the
matter, or tlie least vacuity that may be
jound in it, being enough to spoil the whole.
I he porcelain is fashioned or formed either
with the wheel like our earthenware, or in
moulds. See Stone-ware.
Smooth pieces, as urns,. cups, dishes, &c.

a> e made with the wheel
; the rest, such as

are in relievo, as figures of men, animals, &c.
are formed in moulds, but finished with the
chisel. The large pieces are made at two
operations : one piece is raised with the wheel
by three or four workmen, who hold till it

lias acquired its proper figure: which done,
they apply to it the other half, which has
been formed in the same manner, uniting the
two with porcelain-earth made liquid by add-
ing water to it, and polishing the juncture
with a kind of iron spatula. After the same
manner it is that they join the several pieces
ot porcelain formed in moulds, or by the
hand

; and that they add handles, &c. to the
cups, and other works formed by the wheel.

'The moulds are made after the same man-
ner wich those of our sculptors, viz. of divers

pieces which severally give their respective
figure to the several parts of the model to be
represented, and which are afterwards united
to form a mould for an entire figure. The
earth they are made of is yellow, and fat.

Is is kneaded like potter’s-earth
; and when

sufficiently mellow, tine, and moderately dry,
beating it stoutly, they form it into moulds,
according to the works required, either by
hand, or on the wheel.

All the works that are made in moulds are
finished by the hands, with several instruments
proper to dig, smooth, polish, and to touch
up, the strokes that escape the mould, so that
it is rather a work of sculpture than of pot-
tery." I here are some works whereon re-
lievos are added, ready-made, as dragons,
flowers, &c. others that have an impression
in creux, which last are engraved with a kind
of puncheons. In general, all porcelain-works
are to lie sheltered from the cold

; their na-
tural humidity making them liable to break
when they dry unequally.
PORCH. SeeAR CHITECTURE.
PORCUPINE. See Histrix.
PORE, in anatomy, a little interstice or

space between the parts of the skin, serving
for perspiration. See Cutis, Perspira-
tion, Physiology, See.

PORELLA, in botany, a genus of mosses,
the anthera of which is multi locular and fo-
raminose.

POROSd EMA, a genus of the polya-
delphia polyandria class and order. The

j

calyx is six-parted ; no corolla
; filaments i

nine, with four anthers on eacli
; capsules

;

covered, six-celled. There is one species,
a tree of Guiana.

PORPHYRY, a genus of stones belong-
ing to the order of saxa. It is found of se-
veral different colours, as green, deep red,
purple, black, dark brown, and grey. Under
the name of porphyry, Mr. Kirwan and M.
de Saussure include those stones which con-
tain either feltspar, schoerl, quartz, or mica,
with,other species of crystallized stone on a
siliceous or calcareous ground. There are.

a

great many different kinds. M. Ferber de-
scribes twenty varieties under four species

;

but in general it is considered with relation
lo its ground, which is met with of the co-
lours already mentioned. When the ground
is of jasper, the porphyry is commonly very
hard ; the red generally contains feltspar in
small white dots or specks, and frequently,
together with these, black spots of schoerl.
I he green is often magnetic, and is either a
jasper or schoerl, with spots of quartz. Some-
times a porphyry of one colour contains a
fragment of another of a different colour.
I hose that have chert for their ground are
fusible per sc. The calcareous porphyry
consists of quartz, feltspar, and mica, in sepa-
rate grains, united by a calcareous cement

;

and, lastly, the micaceous porphyry consists
of a greenish grey micaceous ground, in
which red feltspar and greenish soap-rock
are inserted.

The porphyry of the antients is a most
elegant mass of an extremely firm and com-
pact structure, remarkably heavy, and of a
fine strong purple, variegated more or less
with pale red and white its purple is of all

degrees, from the claret-colour to that of the
violet

; and its variegations are rarely dis-
posed in veins, but spots, sometimes very

3
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small, and at others running into large
blotches. It is less fine than many of the
ordinary marbles

; but it excels them all in
hardness, and is capable of a most elegant
polish. It is still found in immense strata in
Egypt. 1 he hard red lead coloured por-

: phyry, variegated with black, white, and
green, is a most beautiful and valuable sub-
stance. It has the hardness and ail the other
characters of the Oriental porphyry

; and even
greatly excels it in brightness and in thebeauty
and variegation of its colours. It is found in
great plenty in the island of Minorca

; and is

well worth importing, being greatly superior
to all the Italian marbles. The hard, pale-
red porphyry, variegated witli black, white,
and green, is of a pale flesh-colour, often
approaching to white. It is variegated in
blotches from half an inch to an inch broad.
It takes a high polish, and emulates all the
qualities of the Oriental porphyry, it is found
in immense strata in Arabia Petrsea, and in
the Upper Egypt

;
and in separate nodules

in Germany, England, and Ireland.

Ficoroni takes notice of two exquisitely
fine columns of black porphyry in a church
at Rome. In Egypt there are three cele-
brated obelisks or pillars of porphyry

; one
near Cairo, and two at Alexandria. The
French call them aguglias, and in England
they are called Cleopatra’s needles.

The art of cutting porphyry, practised by
the antients, appears now lo be lost. Indeed
it is difficult to conceive what tools they used
for fashioning those huge columns and other
porphyry-works, in some of the antient build-
ings in Rome.

Da Costa, however, supposes, that the
method used by the antients in cutting and

,

engraving porphyry was extremely simple,

I

ai'd that it was performed without the aid of
I any scientific means that are now lost. He
I
imagines, that, by unwearied diligence, and
witli numbers of common tools at great ex^
pence, they rudely hewed or broke the stone
into the intended figures, and by continued
application reduced them into more regular
designs; and that they completed the work
by polishing it with great labour, by the aid
ot particular hard sands found in Egypt. And
he thinks, that in the porphyry-quarries there
were layers of grit or loose disunited par-
ticles, analogous to the porphyry, which they
carefully sought for, and used lor this work.

PORI', a harbour or place of shelter,
where ships arrive with their freight, and
customs from goods are taken.

Port-holes, in a ship, are the holes in
the side or the vessel, through which are put
the muzzles of the great guns. These are
shut up in storms, to prevent the water from
driving through them. The English, Dutch,
and I rench ships, have the valves or case-
ments fastened at the top of the port-holes,
and the Spanish vessels aside of them.
Port-royal, the name of two monas-

teries of cistercian nuns, in the diocese of
Paris; the one near Chevreuse, at the dis-
tance of five leagues from Paris, called Port
royal of the fields, and the other in Paris, in
the suburbs of St. James’s.

1 he nuns of the former of these monaste-
ries, proving refractory, were dispersed; when
many ecclesiastics, and others, who were of
the same sentiments as these religious, retir-
ed to Port Royal, took apartments there.
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and printed many books
;
hence the name of

Port-royalists was given to all their party, and

their books were called books of Port-royal

;

hence we say the writers of Port-royal,

messieurs de Port-royal, and the translations

and grammars of Port-royal.

PORTA, or vena porta. See Anatomy.
PORTERAGE. By stat. 39 Geo. 111. c.

58, no inn-keeper, warehouse-keeper, or other

person, to whom any box, basket, package,

parcel, truss, game, or other thing whatso-

ever, not exceeding lifty-six pounds weight,

or any porter or other person employed by

such inn-keeper, warehouse-keeper, or other

person, in porterage, or delivery of any such

box, parcel, & c. within the cities of London,
Westminster, or borough of Southwark, and

their respective suburbs, and other parts con-

tiguous, not exceeding half a mile from the

end of the carriage-pavement, in the several

streets and places within the aboveinentioned

limits, shall ask or demand, or receive or take,

in respect of such porterage or delivery, any
greater rate or price than as follows:

Not exceeding a quarter of a mile 3d.

half a mile Ad.

one mile 6d.

one mile and a half 8 d.

• two miles 1

0

d.

For every further distance, not exceeding

half a mile, three-pence additional.

Persons asking or receiving more than the

above rates, shall for every such offence, for-

feit a sum not exceeding 20s'. nor less than

<5«y.

PORTICO. See Architecture.
PORTLAND stone is a dull whitish

species much used in buildings about Lon-
don. It is composed of a coarse grit, ce-

mented together by an earthy spar. It will

not strike tire with steel, but makes a violent

effervescence with nitric acid. See Free-
stone.
PORTLANDIA, a genus of the monogy-

nia order, in the pentandria class of plants,

and in the natural method ranking with those

of which the order is doubtful. The corolla

is elevated and funnel-shaped ;
the anthers

are longitudinal
;

the capsule pentagonal,

and reluse at top, bilocular, and crowned
with a pentaphyllous calyx. There are four

species. The grandiilora has been particularly

described by Dr. Browne, who has also given

a good figure of it. It has frequently flowered

in the royal garden at Kew, and in Dr. Pit-

cairn’s at Islington. The external bark is

remarkably rough, furrowed, and thick : it

has no taste. The inner bark is very thin,

and of a dark-brown colour. Its taste is bitter

and astringent, and its virtues are the same as

those of the Jesuits’ bark. Infused in spirits

or wine with a little orange-peel, it makes an

excellent stomachic tincture.

PORTRAIT. See Painting.
PORTULACA, purslane, a genus of the

monogynia order, in the dodecandria class of

plants, and in the natural method ranking

under the 13th order, succulents. The co-

rolla is pentapetalous ;
the calyx bifid ;

the

capsule unilocular, and cut round.
r

l here

are 12 species, but the two following are the

most remarkable : 1. The oleracea, annual,

or common culinary purslane. There are

two varieties ;
one with deep-green leaves,

the other with yellow leaves ;
both of which

rise from the same seed. 2. The anacamp-

seros, perennial, or shrubby Cape purslane.

Both these plants are of a succulent nature

:

the first is an herbaceous annual, for culinary

uses.; and the second a shrubby perennial,

raised by the curious for variety. They are

both exotics of a tender quality, of the tem-

perature of greenhouse or stove plants, The
common culinary purslane is raised annually

from seed for summer use, and is an excellent

ingredient in summer salads, but improper
for winter on account of its cold moist nature.

The plant being tender, must be raised either

on a hotbed or in a warm border.

PORTULACARIA, a genus of the class

and order pentandria trig} nia. The calyx is

two-leaved ;
the petals five ; seed one, three-

sided and winged. There is one species,

called purslane-tree, *

POSITION. See Architecture.
Position, or the rule of false position,

otherwise called the rule of falsehood, in

arithmetic, is a rule so called, because in cal-

culating on several false numbers taken at

random, as if they were the true ones, and

from the differences found therein, the num-
ber sought is determined. This rule is either

single or double. Single position is when
there happens in the proposition some par-

tition of numbers into parts proportional, in

which case the question may be resolved at

one operation, by this rule : Imagine a num-
ber at pleasure, and work therewith accord-

ing to the tenor of the question, as if it were

the true number ;
and what proportion there

is between the false conclusion and the false

proportion, such proportion the given num-
ber has to the number sought.

Therefore the number found by argumen-
tation,’ shall be the first term of the rule of

three; the second number supposed, the se-

cond term
;
and the given number, the third.

See Arithmetic. Or the result is to be

regulated by this proportion, viz. As the

total arising from the error, to the true, total,

so is the supposed part, to the true one. Ex-

ample: A, 15, and C, designing to buy a quan-

tity of lead to the value of 140/. agree that B
shall pay as much again as A, and C as much
again as' B ; what then must each pay?

Now suppose A to pay 10 1. then B must

pay 20/. and C 40/. the total of which is 70/.

but it should be 1 40/. Therefore, if 70/. should

be 140/. what should 10/. be?

Answer, 20/. for A’s share, which doubled,

makes 40/. for B’s share, and that again

doubled, gives 80/. for C’s share, the total ot

which is 140/.

Double position, is when there can be no

partition in the numbers to make a proportion.

In this case, therefore, you must make a sup-

position twice, proceeding therein according

to the tenor of the question. If neither of

the s ipposed numbers selves the proportion,

observe the errors, and whether they are

greater or less than the supposition requires,

and mark the errors accordingly with the sign

-(-or— . See Character.
Then multiply contrariwise the one position

by the other error
;
and if the errors are both

too great, or both too little, subtract the one

product from the other, and divide the dif-

ference of the products by the difference of

the errors. If the errors are unlike, as the one

and the other— ,
add the products, and

divide the sum thereof by the sum of the

errors added together; for the proportion of

the errors is the same with the proportion of

the excesses or defects of the numbers sup-

posed to be the numbers sought ;
or the sip-

positions and their errors being placed as be-

fore, work by this proportion as a general

rule, viz. as the difference of the errors if

alike, or their sum if alike, to the difference

of the suppositions, so either error, to a fourth

number; which accordingly added to or sih-

tracted from the supposition against it, will

answer the question.

Position, in geometry, is a term some-

times used in contradistinction to magnitude :

thus, a line is said to be given in position,

positione data, when its situation, bearing, or

direction, with regard to some other line, is

given ; on the contrary, a line is given in

magnitude when its length is given, but not

its situation.

POSSE comitatus. See Power or -

the County.
POSSESSION is two-fold, actual and in

law. Actual possession is when a man ac-

tually enters into lands and tenements to him
descended. Possession in law, is when the

lands or tenements are descended to a mart,

and he lias not as yet actually entered into

them. Staundf. 198.

POST, a military station. Thus the de-

tachments established in front of the army are

termed out-posts ;
the stations on the wings of

the army are said to be the posts of honour,

as being the most conspicuous and most ex-

posed. But in the operations of a campaign,

a post properly signifies any spot of ground

capable of lodging soldiers
;
or any situation,

whether fortified or not, where a body of

men may make a stand and engage the enemy
to advantage. The great advantages of good

posts,- in carrying on war, as well as the mode
of securing them, are only learned by expe-

rience. Barbarous nations disdain the choice

of posts, or at least are contented with such

as immediately fall in their way
; they trust

solely or chiefly to strength and courage r

and lienee the fate of a kingdom may be de-

cided by the event of a battle. But enlight-

ened and experienced officers make the

choice of posts a principal object of attention.

The use of them is chiefly felt in a defensive

war against«n invading enemy; as, by carry-

ing on a war of posts in a country where this

can be done to advantage, the most form-

idable army maybe so harassed and reduced,

that all its enterprises may be rendered abor-

tive.

In the choice of a post, the general rules

to be attended to are, that it should be con-

venient for sending out parties to reconnoitre,

surprise, or intercept the enemy
;

that if pos-

sible’ it may have some natural defence, as a

wood, a river, or a morass, in front or tlank,

or at least that it be difficult of access, and
susceptible of speedy fortification p, that it

shall be so situated as to preserve a commu-
nication with the main army, and have co-
vered places in the rear to favour a retreat

;

that it may command a view of all the ap-

proaches to it, so that the enemy cannot ad-

vance unperceived and rest concealed,

while the detachment stationed in the pos-

are forced to remain under arms ; that it is

not commanded by any neighbouring heights

;

and proportioned in extent to the number of

men who are to occupy and defend it. It is

not to be expected that all these advantages

will often be found united; but those posts

ought to be selected which offer .the ...greatest

number of them,.
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Rost, an operation in book-keeping. Sec
Book-keeping.

Post, a conveyance for letters or dis-

patches. England appears to be the first

country in Europe, which formed a regular
establishment for this purpose: though it was
r.ot till a late period that it assumed anything
like a regular form even here. In the reign
of Edward VI., however, some species of

posts must have been set up, as an act of
parliament passed in 1548, fixing the rate of

post-horses at one penny per mile : the post-

horses here .referred to were, it is probable,
chiefly for travelling, and the carriage of let-

ters or packets only an occasional service.

In 1581, we find in Camden’sAnnals mention
made of a chief postmaster for England being
appointed. Iiow his office was managed,
does not clearly appear

;
the limited state of

the correspondence of the country probably
rendered it of trifling consequence. King
James I. originally erected a post-office under
the controul of one Matthew de Quester, or

j

Vie i’ Equester, for the conveyance of letters to
j

and from foreign parts ; which office was !

afterwards claimed by lord Stanhope, but was !

confirmed and continued to William Frizel

and Thomas Witherings, by king Charles I.,

in 1632. Previous to this time, it would ap-

pear that private persons were in the habit

of conveying letters to and from foreign parts;

all such interference with the postmaster’s

office is, therefore, expressly prohibited. King
Charles, in 1635, erected a letter-office for

England and Scotland, under the direction of

the above Thomas Witherings. The rates

of postage then established were, two-pence
for every single letter for a distance under
SO miles

;
four-pence from 80 to 140 miles

;

six-pence above 1 40 miles. The allowance
to the post-masters on the road for horses

employed in these posts, was fixed at two-

pence halfpenny per mile for every single

horse. All private inland posts were dis-

charged at this time ; and in 1637, all private

foreign posts were in like manner prohibited.

7’he posts thus established, however, extended
only to a few of the principal roads

;
and

the times of transmission were not in every

case so certain as they ought to have been.

Witherings was superseded for abuses in

the execution of his offices in 1640, and they

were sequestrated into the hands of Philip

But lamachy, to be exercised under the care

and oversight of the king’s principal secretary

of slate. On the breaking out of the civil

war, great confusions and interruptions were
necessarily occasioned in the conduct of the

letter-office; but it was about that time that

the outline of the present more extended and
regular plan seems to have been conceived

by Mr. Edmond Prideaux, who was afterwards

appointed attorney-general to the common-
v> ealth. He was chairman of a committee in

1642, for considering the rate of postage to

beset upon inland letters; and some time

v\as appointed postmaster by an ordinance

of both houses of parliament, in the execu-

tion of which office he first established a

weekly conveyance of letters into all parts of

the nation. In 1653, this revenue was farm-

ed for 10,000/. for England, Scotland, and

Ireland; and after the charge of maintaining

postmasters, to the amount of 7000/. per an-

num was saved to the public. Prideaux’

s

emoluments being considerable, the common
council of London endeavoured to erect ano-

8

ther post-office in opposition to his; but they
were checked by a resolution of the housed'
commons, declaring that the office of post-

master is, and ought to be, in (he sole power
and disposal of the parliament. This office

was farmed by one Maubey, in 1654. In

]6j6, anew and regular general post-office

was erected by the authority of the Protector
and his parliament, upon nearly the same
model that has been ever since adopted, with
the following rates of postage : for 80 miles
distance, a single letter two-pence ; for a

greater distance, not out of England, three-

pence ; to Scotland, four-pence. By an act

of parliament passed soon after the Restora-
tion in 1660, the regulations settled in 1656
were re-established, and a general post-office

similar to the former, but with some improve-
ments, was erected. In 1.663, the revenue of

the post-office was found to produce 2 1,500/.

annually. In 1685, it was made over to the
king, as a branch of his private income, and
was then estimated at 65,000/. per annum.
The year after the Revolution, the amount of
the post-office revenue was 90,504/. 10s. (id.

At the Union, the produce of the English post-

office was stated to be 1 0
1

, 1 0 1 /. In 1 7 1
1 ,

the

former establishments of separate post-offices

for England and Scotland were abolished

;

and by the stat. 9 Anne, c. 10. one general
post-office, and one postmaster-general, were
established for the whole united kingdom ;

and this postmaster was empowered to erect
chief letter-offices at Edinburgh, at Dublin,
at New York, and other proper places in

America, and the West Indies. The rates of
postage were also increased at tins time, as

follows : In England, for all distances under
80 miles, three-pence ; above 80 miles, four-

pence. From London to Edinburgh, six-

pence. In Scotland, under 50 miles, two-
pence; from 50 to 80 miles, three-pence;
above 80 miles, four-pence. In Ireland,

under 40 miles, two-pence
;
above 40 miles,

four-pence. By the above act, all persons,
except those employed by the postmaster,

were strictly prohibited from conveying let-

ters.
r

i hat year the gross amount oi the
post-office was 1 1 1,46 1/. 17s. 10c/. The net
amount, on a medium of the three preceding
years, was, in the printed report of the com-
missioners for the equivalent, stated to be for

England, 62,000/., and for Scotland, 2000/.
In 1754, the gross revenue of the post-office

for Great Britain amounted to 210,663/. ; in

1764, to 281,533/.; and in 1774 to 345,321 /.
r

l lie privilege of franking letters had been en-
joyed by members of parliament from the
first erection of the post-office

;
the original

design of this exemption was, that they
might correspond freely with their constitu-

ents on the business of the nation. By de-
grees the privilege came to be shamefully
abused, and was carried so far, that it was not
uncommon for the servants of members of
parliament to procure a number of franks
tor the purpose of selling them ; an abuse
which was easily practised, as nothing more
was required for a letter’s passing free than
the subscription of a member on the cover.
To restrain these frauds, it was enacted, in

1764, that no letter should pass free unless
the whole direction was of the member’s
writing, and his subscription annexed. Even
this was found too great a latitude ; and by a
new regulation in 1784, no letter was per-

mitted to go free, unless the date was marked

on the rover fn the member’s own hand-
writing, and the letter put into the office the
same clay. That year the rates of postage
were raised in the following proportions : an
addition of one penny for a single stage

; one
penny from London to Edinburgh; one
penny for any distance under, and two-pence
tor any distance above 150 miles. An ad-
dition to the revenue of 120,000/. was esti-

mated to arise from these regulations and ad-
ditional rates. In ail the statements of duties

upon postage of letters given in this account,
th.: rates mentioned are those upon single

letters: double letters pay double, treble let-

ters treble, an ounce weight quadruple post-
age ; all above are charged by the weight, in

the same proportion.

About the year 1784, a great improvement
was made in the mode of convey ing the mails,

upon a plan first suggested in 1782, by Mr.
John Palmer. Diligences and stage-coaches,
he observed, were established to every town
ot note in the kingdom; and he proposed
that government, instead of sending the mails
in the old mode, by a boy on horseback, and
in carts, should contract with the masters of
these diligences to carry the mail, along with
a guard for its protection. This plan, he
shewed, could not fail to ensure much more
expeditious conveyance, the rate of travelling

in diligences being far quicker than the rate

of the post
; and it was easy to carry it into

execution with little additional expence, as

the coach-owners would have a strong induce-
ment to contract at a cheap rate for convey-
ing the mail, on account of the additional

recommendation to passengers, their carriages
would thereby acquire in point of security,

regularity, and dispatch. Though govern-
ment heartily approved of this plan, and the

public at large were satisfied of its utility, yet,

like all new schemes however beneficial, it

met with a strong opposition : it was repre-

sented by a number of the oldest and ablest

officers in the post-office, not only as im-
practicable, but dangerous to commerce and
the revenue. Notwithstanding this opposition,

however, it was at last established, and gra-
dually extended to many different parts of
the kingdom

; and, upon a fair comparison,
it appeared that the revenue was very con-
siderably improved, though Mr. Palmer’s
numerous reforms, and the great number of
new appointments which they rendered ne-
cessary, greatly inc reased the former expence
of management. The conveyance of the
mails on the new plan was contracted for,

after the two first years trial, at 20,000/. per
annum less than the sum first estimated by
Mr. Palmer.

The present establishment of the general
post-office for Great Britain, consists of a
postmaster-general, to the duties of which
station there have', for many years past, been
two persons appointed, under the title of
joint postmasters-general

; a secretary ; up-
wards of 150 assistants and clerks for the
head letter-office in London, under the di-

rection of a superintending president of the
inland-letter department

; and a comptroller
of the foreign-letter office. Near 600 deputy-
postmasters, throughout the kingdom, act
under one principal and nine riding surveyors.

There are also distinct offices and clerks,

acting under an accountant-general and a
receiver-general; as well as a separate esta-

blishment for tnc two-penny, formerly the
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>nny-post, which, since the abolition of Mr.
'aimer’s appointment of surveyor and compt-

roller-general, has been new modelled and
greatly improved in all its branches. There
is likewise a postmaster-general of Scotland,

with a secretary, comptroller, surveyors, and
a separate establishment of all the requisite

officers and clerks at Edinburgh, acting under
the orders of the joint postmasters-general in

London. The annual expence of manage-
ment is about 150,000/. and the gross pro-

duce exceeds 700,000/. a year.

For the present rates of postage, and the

laws respecting franking, see Letter.
No action can be maintained against the

postmaster-general for the loss of bills or ar-

ticles sent in letters by the post, and lost.

Many attempts have been made by post-

masters in country towns, to charge an half-

penny or penny each letter, on delivery at

the houses in the town, above the parliament-

ary rates, under pretence that they were not

obliged to carry letters out of the office

gratis
;
but it has been repeatedly decided,

that such demand is illegal, and that they are

bound to deliver the letters to the inhabitants

within the usual and established limits of the

town, without any addition to the rate of

postage. 5 Bur. 5709.

Post tivo-penny, a post established for the

benefit of London, and other parts adjacent,

w hereby any letter or small parcel is speedily

and safely conveyed to and froiii all places

within the bills of mortality, or within ten

miles of the city. It is now managed by the

general post-office, and receiving-houses are

established in most of the principal streets

for the more convenient transmission of the

letters.

Letters were originally conveyed by this

office at the rate of one-penny ; but the rate

has been lately raised to two-pence, and for

letters off the stones the rate is three-pence.

Post, a particular mode of travelling. A
person is said to travel post, in contradis-

tinction to common journey travelling, when,
in place of going on during his wholejourney

in the same vehicle, and with the same
horses, he stops at different stages, to pro-

vide fresh horses or carriages, for the sake of

greater convenience and expedition. As lie

thus uses the same mode of travelling that is

employed for the common post, he is said

to travel post, or in post, i. e. in the manner
of a post.

In tracing the origin of posts, it appears

that the more antient establishments of this

kind were fully as much for travelling sta-

tions as the conveyance of letters. The re-

lays of horses provided at these public sta-

tions for the messengers of the prince, were

occasionally, by special licence, allowed to

be usedby’other travellers who had sufficient

interest at court. Frequent demands of tills

nature would suggest the expedient of having

in readiness supplies of fresh horses or car-

riages over and above what the public service

required, to be hired out to other travellers

on payment of an adequate price. We find,

therefore, that in former times, the post-

masters alone were in use to let out horses

for riding post, the rates of which were fixed

in 1548, by a statute of Edward VI., at one

penny per mile. In what situation the state

of the kingdom was with regard to travelling

post for more than a century atter this period,

we cannot now certainly discover ; but in
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the statute re-establishing the post-office in

1680, it is enacted, that none but the post-

master, his deputies, or assigns, shall furnish

post-horses for travellers; with a proviso,

however, that if lie has them not ready in

half an hour after being demanded, the tra-

veller shall be at liberty to provide himself

elsewheie. The same prohibition is contain-

ed in the act establishing the Scots post-office

in 1695, as well as in the subsequent act of

queen Anne, erecting the general office for

the united kingdom. It is doubtful, however,

whether it ever was strictly enforced. By an

explanatory act of 26 Geo. II. the prohibition

is confined to post horses only, and every
person declared to be at liberty to furnish

carriages of every kind for riding post. This
regulation has, in fact, done away the pro-

hibition, as hardly any person now thinks of

travelling post, except in a carriage.

The rate fixed by the act 1695, in Scotland,

for a horse riding post, was three-pence per

Scotch mile. By the act 9. Anne, c. 10.

three-pence a mile without, and four-pence a

mile with, a guide, was the sum fixed for each

horse riding post. The increase of com-
merce, and necessity for a speedy communi-
cation between different parts of the king-

dom, have brought the mode of travelling

post so much into use, that upon every great

road in the kingdom, post chaises are now in

readiness at proper distances ;
and the con-

venience of posting is enjoyed in Britain to a

degree far superior to what is to be met with

in any other country whatever.

Posting at last appeared to the legislature a

proper object of taxation. In 1779 the first

act was passed, imposing duties on horses

hired either by themselves or to run in car-

riages travelling post ;
the duties were, one

penny per mile on each horse if hired by the

mile or stage, and one shilling per day if hired

by the day. Every person letting out such
horses was also obliged to take out a licence

at five shillings per annum. These duties

were next year repealed, and new duties im-

posed, of one penny per mile on each horse

hired by the mile or stage, and one shilling

and six-pence on each if hired by the day.

A number of additional regulations were at

the same time enacted for securing these

duties. An addition of one halfpenny per
mile, or three-pence per day, for each horse

riding post, was imposed in 1785, by stat. 25
Geo. III. c. 51. The duty is secured by
obiiging every letter of horses to deliver to

the person hiring them a ticket, expressing

the number of horses hired, and either the

distance in miles to be travelled, or that the

horses are hired by the day, as the case hap-

pens tt> be. These tickets must be delivered

to the bar-keeper at the first turnpike through
which the traveller passes; and the turnpike-

keeper gives, if demanded, what is termed an

exchange ticket, to be produced at the next
turnpike. The stamp-office issues to the per-

son licenced to let post horses such a number
of these tickets as is required, and these must
be regularly accounted for by the person to

whom they are issued. As an effectual check
upon his account, the turnpike-keeper is

obliged to return back to the stamp-office all

the tickets he takes up from travellers. Eva-
sions are by these means rendered difficult to

be practised without running a great risk of

detection. In 1787, for the more effectually

levying the post-horse duties, a law was passed
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authorising the commissioners of the stamp-

office to let them to farm by public auction,

for a sum not less than the produce in the

year ending 1st August 1786.

In the advertisement published by the

commissioners in consequence ot this law,

previous to the receiving proposals for farm-

ing them, the total amount of the duty tor

Great Britain is stated to have been, at the

period above referred to, 1 19,873/. The sum
for which, that duty was farmed in 1794,

amouted in all to 140,030/. of which the dis-

trict of North Britain was 6000/.

POST DISSEISIN, a writ for him that-

having recovered land or tenements by proe-

cipe quod reddat, upon default of reddition

is again disseised by the former disseispr.

POSTEA, is the return of the proceedings

by nisi prius into the court of common picas,

alter a verdict, and there afterwards recorded.

Plowd. 211.

POSTEBN, in fortification, is a small

gate generally made in the angle of the flank

of a bastion, or in that of the curtin, or near

the orillon, descending into the ditch; by
which the garrison may march in and out un-

perceived by the enemy, either to relieve the

works, or to make private saliies, &c.

POSTULATE, in mathematics, &c., is

described to be such an easy, and self-evident

supposition, as needs no explication or illus-

tration to render it intelligible; as, that a

right line may be drawn from one point to

another.

POTAMOGETON, pond-zveed,
a genus

of the tetrandria tetragynia class of plants,

the corolla whereof consists of four roundish

obtuse, hollow, patent, and unguiculated pe-

tals: there is no pericarpium; the seeds are

four in number, roundish and aecumi nated, gib-

bous on one side, and compressed and angu-
lated on the other. I bis plant has a reiri-

gerating virtue, and is recommended in the

cure of old ulcers. There are 14 species.

POTASS. If a sufficient quantity of wood
is burnt to ashes, and these ashes afterwards

washed repeatedly with water till it comes oil

free from any taste, and if this liquidis filtrated

and evaporated to dryness, the substance

which remains behind is potass ; not, how-
ever, in a state of purity, lor it is contami-
nated with several other substances, but suffi-

ciently pure to exhibit many of its properties.

In this state it occurs in commerce under the

name of potash. When heated to redness,

many of its impurities are burnt off’; it be-

comes much whiter than before, and is then
known in commerce by the name of pearl-ask.

Still, however, it is contaminated with many
foreign bodies, and is itself combined with

carbonic acid gas, which blunts all its pro-

perties. It may be obtained perfectly pure
by the following process :

1. Mix it with twice its weight of quick-

lime, and ten times its weight of pure w ater.

Boii the mixture for some hours in a clean

iron vessel, or allow it to remain for 48 hours
in a close glass vessel, shaking it occasionally.

Then pass it through a filter. Boil the liquid

obtained in a silver vessel very rapidly, till it

is so much concentrated as to assume when
cold the consistence of honey. Then pour
upon it a quantity of alcohol equal in w eight

to one-third of the pearl-ash employed. Shake
the mixture, put it on the fire, let it boil for

a minute or two, th«n pour it into a glass ves*
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sel and cork it up. The solution gradually

separates itself into two strata: the lowest

consists of the impurities, partly dissolved in

water and partly in a solid state; the upper-

most consists of the pure potass dissolved in

alcohol, and is of a reddish-brown colour.

Decant this alcohol solution into a silver ba-

son, and evaporate it rapidly till a black

charry crust forms on the surface, and the

liquid, below acquires such consistence as to

become solid on cooling. Then remove the

black crust, and pour the solution into a por-

celain vessel. When cold, it concretes into

a fine white substance, which is pure potass.

It must be broken to pieces, and put info an
air-tight phial.

For this process we are indebted to Ber-

tho'let. The following, which was proposed
by Lowitz of Petersburgh, is less expensive.

The potash of commerce and quicklime are

to be boiled together as above described.

The filtered liquor is then to be evaporated
till a thick pellicle appears on its surface, and
afterwards allowed to cool

; and all the crys-

tals which have formed are to be separated,

for they consist of foreign salts. The evapo-
ration is then to be continued in an iron pot

;

and, during the process, the pellicle which
forms on the surface is to be carefully taken

off with an iron skimmer. When no more
pellicle appears, and when the matter ceases

to boil, it is to be taken off the fire, and must
be constantly agitated with an iron spatula

while cooling. It is then to be dissolved in

double its own weight of cold water. This
solution is to be filtered and evaporated in a

retort (not of glass, because potass in this

state dissolves glass), till it begins to deposit

regular crystals. If the mass consolidates

ever so little by cooling, a small quantity of

water is to be added, and it must be heated

again. When a sufficient number of crystals

have been formed, the liquor which swims
over them, and which has assumed a very

brown colour, must be decanted off, and kept
in a well-closed bottle till the brown matter
lias subsided, and then it may be evaporated

as before, and more crystals obtained.

The theory of these processes is obvious:

the lime separatesthe carbonic acid, for which
it has a stronger affinity ; and the alcohol or

the evaporation separate all the other foreign

ingredients.

As potass is never obtained at first in a state

of purity, but always combined with carbonic

acid, it was long before chemists understood

to what the changes produced upon it by
lime were owing. At last, in 1756, Dr. Black

proved, by the most ingenious and satisfac-

tory analysis, that the potass which the world

bad considered as a simple substance, was

really a compound, consisting of potass and
carbonic acid ; that lime deprived it of this

acid ; and that it became more active by be-

coming more simple.

That potass was known to the antient

Gauls and Germans cannot be doubted, as

they were the inventors of soap, which, Pliny

informs us, they composed of ashes and

tallow. These ashes (for he mentions the

ashes of the beech tree particularly), were

nothing else but potass
;

not, however, in a

state of purity. The xonm, too, mentioned by
Aristophanes and Plato, appears to have

been a ley made of the same kind of ashes.

The ah hymists were well acquainted with it;

and it has been in every period very much

employed in chemical researches. It was

long distinguished among us by the name of

vegetable alkali, because it is obtained from

vegetables, and because it was long thought

to be peculiar to the vegetable kingdom ;
but

this is now known to be a mistake. It was

called also salt of tartar, because it may be

obtained by burning the salt called tartar.

Mr. Kirwan has given it the name of tartarin.

Dr. Pearson has called it vegalkali, Klaproth

kali, and Dr. Black lixiva. By most British

chemists it is called potash : but this term, in

common language, signifies the carbonat of

potass, or the potass of commerce. For in

fact, till Berthollet published his process in

the year 1786, chemists had never examined
potass in a state of complete purity.

2. Potass is a brittle substance of a white

colour, and a smell resembling that which is

perceived during the slacking of quicklime.

Its taste is remarkably acrid; and it is so ex-

ceedingly corrosive, that when applied to any
part of the body, it destroys it almost instant-

aneously. On account of this property, it

Iras been called caustic, and is often used by

surgeons under the name of the potential

cautery, to open abcesses, and to destroy

useless or hurtful excrescences. Its specific

gravity is 1.70.
'

When heated it melts; at a red heat it

swells, and evaporates slowly in a white acrid

smoke. A strong heat gives it a greenish

tinge, but produces no other alteration in it.

Potass is not altered by exposure to light.

When exposed to the air, it soon attracts

moisture, and is converted into a liquid; at

the same timeit combines with carbonic acid,

for which it has a strong affinity.

3. It has a very strong affinity for water.

At the common temperature of the air, one

part of water dissolves two parts of potass.

The solution is transparent, very dense, and

almost of the consistence of oil. It is in this

state that potass is usually employed by
chemists. When four parts of potass in pow-
der, and one of snow are mixed together, the

mixture becomes liquid, and at the same
time absorbs a quantity of caloric. This

mixture was employed by Lowitz to produce
artificial cold. When the aqueous solution

of potass is evaporated to a proper consist-

ency, the potass crystallizes. I he shape of

its crystals is very different, according to the

way in which they have been produced. When
allowed to form spontaneously, they are

octahedrons in groups, and contain 0.43 of

water. When formed by evaporation on the

fire, they assume the figure of very thin

transparent blades of extraordinary magni-

tude, which, by an assemblage of lines cross-

ing each other in prodigious numbers, present

an aggregate of cells or cavities, commonly so

very close, that the vessel may be inverted

without losing one drop of the liquid which it

contains.

4. Potass shews no disposition fo unite with

oxygen, neither is it altered by the action of

any of the compounds into which oxygen
enters, though it has a strong tendency to

vinite with several of the^e compounds.
5. It unites with none of the simple com-

bustibles except sulphur. Carbon and hydro-

gen do not act upon it at all ; neither does it

produce any alteration in them, but it acts

upon phosphorus with considerable energy.

When three parts of sulphur and one of

potass are triturated together in a glass

mortar, the sulphur acquires a green colour,

the mixture becomes hot, and exhales an
aliaceous odour. It gradually attracts mois-

ture from the air, and is totally soluble in

water. When two parts of potass and one of

sulphur are heated in a crucible, they melt

and combine, and form sulphuret ot potass.

The potash of commerce may be also em-
ployed; for the carbonic acid separates in the

form of a gas during the combination of tha

potass and sulphur. When the fusion is com-
plete, the sulphuret is to be poured upon a

marble slab ;
and as soon as it congeals, it

must be broken to pieces, and set by into a

well-corked phial.

Sulphuret of potass, thus prepared, is of a
brown colour, not unlike the liver of animals.

Hence it was formerly called hepar sulphuris,
“ liver of sulphur but when exposed to the

air, it soon becomes green, and even white.

It is hard, brittle, and has a glassy fracture.

Its taste is acrid, caustic, and bitter, and it

leaves a brown stain upon the skin. It has

no other smell than that of sublimed sulphur.

When exposed to a violent heat the sulphur

sublimes, and the potass remains in a state of

purity. This sulphuret converts vegetable

blues to green, and soon destroys them.

When heated with charcoal, it dissolves, and

combines with it.

When sulphuret of potass is exposed to the

air, or when it is moistened with water, its pro-

perties very soon change. It acquires a green
colour, and exhales the odour of sulphureted

hydrogen gas. This change is owing to the

formation of a quantity of sulphureted hydro-

gen, in consequence of the decomposition of

the water. This new- formed substance com-
bines with the sulphuret, and converts it into

hydrogenated sulphuret of potass, which is

soluble in water, and has a brownish green

colour. It may be formed also by boiling in

water two parts of potass and one part of sul-

phur. Sulphuret of potass produces no
change upon air, but hydrogenated sulphuret

gradually absorbs oxygen. When inclosed

in a vessel with a quantity of air, it soon ab-

sorbs all the oxygen of that portion, and
leaves nothing but azotic gas. This fact,

which was first observed by Scheele, induced
him to use hydrogenated sulphuret to mea-
sure the quantity of oxygen contained in any
given portion ot atmospheric air. Hydrogen-
ated ’sulphuret is capable of oxydizing and
dissolving almost all the metals. We are in-

debted to M. Berthollet for the first accurate

account of the difference between these two
substances.

Potass cannot be combined with phos-
phorus by any method at present known.
But when potass, dissolved in water, is heated
over phosphorus in a retort, the water is gra-

dually decomposed, part of the phosphorus is

converted into phosphoric acid, and a great

quantity of phosphureted hydrogen gas is

emitted, which takes fire as usual as soon as

it comes into contact with the air of the atmo-
sphere. It was by this process that Gemgem-
bre first obtained phosphureted hydrogen
gas.

6. It does not appear that potass is capable
of uniting with azote, or even of acting on it

at all ; but with muriatic acid it unites very

readily, and forms the compound known by
the name of muriat of soda.

7. Potass does not combine with any of

the metals; but some of tire meta’s which
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have a strong affinity for oxygen, when put

into a solution of potass in water, especially

if heat is applied, are gradually oxydized.

This is the case with molybdenum, zinc, and
iron. Tin also is oxydized in a very small

proportion ; and this seems also to be the

..case with manganese.

It is capable of dissolving a considerable

number of the metallic oxides ; and in some
cases it deprives them of a dose of their

oxygen. Thus, when poured upon the red

oxide of iron it soon converts it into the black.

The cause of this change is unknown. It has

been ascertained, that the oxides of the fol-

lowing metals are soluble in potass.

Tin, Arsenic,

Nickel, Cobalt,

Zinc, Manganese,
Antimony, Tungsten,
Tellurium, Molybdenum.

But the nature of these solutions has not

hitherto been examined with any degree of

attention ; though the subject is remarkably
curious, and promises to throw light both

upon the nature of alkalies and metals.

The affinities of potass are as follow:

Sulphuric acid.

Nitric,

Muriatic,

Phosphoric,
Fluoric,

Oxalic,

.

Tartaric,

Arsenic,

Succinic,

Citric,

Lactic,

Benzoic,

Sulphurous,

Acetic,

Saclactic,

Boracic,

Carbonic,
Prussic.

Potass has never yet been decomposed. Se-

veral chemists, indeed, have conjectured,

that it is a compound of lime and azote; and
I

some persons have even endeavoured to prove
'

this by experiment; but none of their proofs
j

are at all satisfactory. We ought, therefore,
j

perhaps, in strict propriety, to have assigned
j

it a place among our enumeration of simple

bodies in the article chemistry; but as it is

excluded by most of the foreign chemists, we
thought it "least likely to promote confusion

j

to follow their arrangement. Besides, we are 1

certain, from a variety of facts, that all the
j

alkalies are compounds. One of them has

actually been decompounded ;
and the other

two h ve been detect' d in the act of forma-

tion, though the ingredients which compose
them have not hitherto been discovered.

Morveau and Desormes indeed announced,
some time ago, that they considered potass

as a compound of hydrogen and lime. Their
chief proofs were the appearance of lime,

I

when the salt, composed of hyperoxygenized i

muriatic acid and potass, is strongly heated

with phosphoric acid in a crucible ofplatinum;

and a manifest combustion together with the

deposition of lime, when charcoal and potass

are in like manner exposed to a strong heat

in a platinum crucible. But these, and the

other experimental proofs, being examined
by Darracq, that accurate chemist ascertain-

ed that the results obtained by Desormes and
Morveau were owing, in most cases, to the

impurity of the potass with which they had
made their experiments; while in others, they

had drawn wrong inferences from mistaken

resemblances. Their hypothesis of course

cannot be maintained.

Potass is of the highest importance, not only

in chemistry, where it is employed for a great

variety ofpurposes, but also in many arts, and

manufactures; as washing, bleaching, dying,

glass-making, and others, as will appear on an

inspection of these articles. It is employed
also in surgery and medicine.

POTATOE. See Solan um.
POTENT, or Potence, in heraldry, a

term for a kind of a cross, whose ends all ter-

minate like the head of a crutch.

POTENTILLA, sihcr-iveed, wild tansey,

or cinquefoil,
a genus of the pentagynia or-

der, in the icosandria class of plants, and in

the natural method ranking under tire 35th

order senticosse. The calyx is decemfid

;

there are five petals; the seeds roundish,

naked, and affixed to a small dry receptacle.

There are 32 species, the most noted are:

1. The fruticosa, or shrubby potentilla,

commonly called shrub-cinquefoil. "I bis is a

beautiful deciduous flowering shrub, worthy

a place in every curious collection. It grows

wild in Yorkshire, and other northern parts of

England, &c. but has been long cultivated in

gardens as an ornamental shrub. 2. The
reptans, or creeping common five-leaved po-

tentilla, or five-leaved grass. 3 Therupes-
tris, or mountain upright cinquefoil, having

the stalks terminated by small white flowers,

4. The recta, or erect seven-lobed yellow

cinquefoil, has the stalks terminated by co-

rymbose clusters of yellow flowers. 5. The
fragaroides, or strawberry-like trailing poten-

tilla. This species bears"a great resemblance

to the small sterile strawberry plants. 6. The
argentea, silvery upright potentilla, with small

yellow flowers,

All these plants flower in June and July ;

the flowers are composed each of five round-

ish petals, and about 20 stamina. They are

all very hardy, and may be employed in

the different compartments of the pleasure

ground. Their propagation is very easy.

POTERIUM, garden burnet, a genus of

the polyandria order, in the moncecia class of

plants, and in the natural method ranking

under the 54th order, miscelianese. The male
calyx is tetraphyllous ; the corolla quadri-

partite ; and there are from 30 to 40 stamina.

The female calyx is tetraphyllous ; the corolla

quadripartite ; "there are two pistils ; the berry

is formed of the indurated tube of the corolla.

There are five species, the most remarkable

are : 1 . The sanguisorba, or common gar-

den burnet. This species grows wild in Eng-
land in chalky soils, but has been long culti-

vated as a sallad-berb for winter and spring

use, it being of a warm nature; the young
leaves are the useful parts. It is perennial in

root, and retains its radical leaves all the

year, but the stalks are annual. 2. The
nybridum, hybrid agrimony-leaved Mont-
pelier burnet. This species often proves

biennial
; but, by cutting down some of the

stalks before they flower, it will cause it to

multiply at bottom, and become abiding.

3. Poterium spinosum, shrubby spinous bur-

net of Crete,

Burnet is of a cordial nature ; in summer,
the leaves are used for cool tankards, to give

the wine an agreeable flavour. Thepowder
of the root of the first species is commended
against spitting of blood, bleeding at the nose,

dysenteries, and diseases attended with vio-

lent secretions. In winter and spring, the

young tender leaves are used in salads, Its

uses as food for cattle are well known.
POTHOS, a genus of the polyandria or-

der, in the gynandria class of plants, The
3Q2

spatha or sheath is a simple spadix covered •’

there is no calyx, but four petals, and as

many stamina ; the berries dispermous.

POTSTON E, a mineral found in nests and

beds, and is always amorphous. Its structure

is often slaty; fracture undulatingly foliated,

greasy and brittle. Specific gravity from

2.85 to 3.02. Colour grey, with a shade of

green, and sometimes of red or yellow, some-

times leek-green and sometimes speckled with

red. Potstone is not much affected by the fire,

and is made into utensils for boiling water

:

hence its name. It consists of

38 magnesia
38 silica

7 alumina

5 iron

1 carbonat of lime

1 fluoric acid. -

POTTERY, the manufacture of earthen

ware, or the art of making earthen vessels.

In a general sense, therefore, it applies to all

the different branches. See Delft-ware,
Stone-ware, and Porcelain, &c. In a

more, particular sense it is confined to the

coarser kinds, such as the making of garden-

pots, &c. The wheel and lathe are the chief

and almost the only instruments in pottery ;

the first for large works, and the last for small.

The potter’s wheel consists principally in the-

nut, which is a beam or axis, whose foot or

pivot, plays perpendicularly on a freestone

sole or bottom. From the four corners of this

beam, which does not exceed two feet in

height, arise four iron bars, called the spokes

of the wheel ; which forming diagonal lines

with the beam, descend, and are fastened at
' bottom to the edges of a strong wooden cir-

cle, four feet in diameter, perfectly like the
felloe of a coach-wheel, except that it has
neither axis nor radii, and is only joined to the

beam, which serves it as an axis by the iron

bars. The top of the nut is flat, of a circular

figure, and a foot in diameter ; and on this is

laid the clay which is to he turned and fa-

shioned. The wheel thus disposed is encom-
passed with four sides of four different pieces

of wood fastened on a wooden frame; the
hind-piece, which is that on which the work-
man sits, is made a little inclining towards
the wheel ; on the fore-piece is placed the
prepared earth; ou tlie side-pieces he rests

nis feet, and these are made inclining to give

him more or less room. Having prepared
the earth, the potter lays'a round piece of it

on the circular head of the nut, and, sitting

down, turns the wheel with his feet till it has
got the proper velocity; then, wetting his

hands with water, he presses his fist or his

fingers-ends into the middle of. the lump, and
thus forms the cavity of the vessel, continuing
to widen it from the middle ; and thus turning
the inside into form with one hand, while ho
proportions the outside with the other, tho
wheel constantly turning all the while, and he
wetting his hands from time to time. When
the vessel is too thick, he uses a flat piece of
iron, somewhat sharp on the edge, to pare off

what is redundant ; and when it is finished, it

is taken off from the circular head by a' wire
passed under the vessel.

The potter’s lathe is also a kind of wheel,
but more simple and slight than the former s

its three chief members are an iron beam ur
axis three feet and a half high, and two feet

and a half in diameter, placed horizontally at

tl$e top of the beam, and serving tp form th*
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vessel upon; and another larger wooden

wiieel, all of a piece, three inches thick, and

two or three feet broad, fastened to the same
bwun at tire bottom, and parallel to the ho-

rizon. The beam or axis turns by a pivot at

the bottom in an iron stand. Tire workman
gives Tar 1 motion to the lathe with Iris feet, by

pushing the great wheel alternately with each

foot, still giving it a greater or lesser degree

of motion as his work requires, They work

with the lathe with the same instruments, and

after the same manner as with the wheel.

The mouldings are formed by holding a piece

of wood or iron, cut in the form of the mould-

ing to the vessel, while the wheel is turning

round ;
but the feet and handles are made by

themselves, and set on with the hand; and it

there is any sculpture in the work, it is

usually done in wooden moulds, and stuck on

piece by piece on the outside of the vessel.

For the glazing of the work, see Glazing,
Vo!. 1, page 853.

POUNCE, gum sandarach pounded and

sifted very line, to rub on paper, in order to

preserve it from sinking, and to make it more

lit. to write upon. Pounce is also a little heap

of charcoal dust, inclosed in a piece of muslin

or some other open stuff, to be passed over

holes pricked in a work, in order to mark the

lines or designs on paper, silk, &c. placed

underneath; which are- to be afterwards

finished with a pen and ink, a needle, or the

like. This kind of pounce is much used by

embroiderers, to transfer their patterns upon

stuffs; by lace-makers, and sometimes also

by engravers.

POUND, a standard-weight, for the pro-

portion and subdivisions of which, see

Weight.
Pound also denotes a money of account

;

so called because the antient pound of silver

weighed a pound troy. See Money.

POURSUIVANT, or Pursuivant, in

heraldry, the lowest order of officers at arms.

The poursuivants are properly attendants on

the heralds, when they marshal public cere-

monies. Of these, in England, there were

formerly many, but at present there are only

four, viz. blue-mantle, rouge-cross, rouge-

dragon, and portcullice. In Scotland, there

is only one king at arms, who is stiled lion,

and has no less than six heralds, and as many
poursuivants, and a great many messengers

arms under him.

POWER, in mechanics, denotes any force,

whether of a man, ahorse, a spring, the wind,

water, &c. which being applied to a machine,

tends to produce motion.

POWERS, in arithmetic and algebra, are no-

thing but the products arising from the con-

tinual multiplication of a number, or quantity,

into itself: thus, 2,' 4, 8, 16, 32, &c. are the

powers of the number 2 ;
and a, a , a , a , &c.

the powers of the quantity a
;
which operation

is called involution.
*

Powers of the same quantity are multiplied

by only adding their exponents, and making

their sum the exponent of the product : thus,

e
* X T = a = "’• Again, the rule for di-

•iiding powers of the same quantity, is to sub-

tract the exponents, and make the difference the

a!'
6 — 4

exponent of the quotient : thus, —. a

= a
2
.

Negative powers, as well as positive, are mul-

tiplied by adding, and divided by subtracting

iheir exponents, as above. And, in general, any

positive power of a, multiplied by a negative

power of a, of an equal exponent, gives unit for

the product ;
for the positive and negative de-

stroy each other, and the product is which is

. , . a
— s — ’

-j-

equal to unit. Likewise, —

—

2
— a —

a
~

1 _ 2 2 » 5

3
1 ,

a — T _3 _
a
- 1 — —r ;

and —a — a —
a 6 a

~~

— . And, in general, any quantity placed in

the denominator of a fraction, may be trans-

posed to the numerator, if the sign of its expo-

nent be changed : thus, — = a ~ 3

,
and —_ 3

The quantity a expresses any power of a, in

general
;
the exponent m being undetermined :

771 1

and a expresses -— , or a negative power
m

a

m — m
of of an equal exponent : and a X *

— J
71 ~ m = a° = 1. Again, a

”
expresses any

m n m -j- n
other power of a

;
and a X « --- a ’

m
a m •— n

and — a
n

a

To raise any simple quantity to its second,

third, or fourth power, is to add its exponent

twice, thrice, or four times to. itself; so that the

second power of any quantity is had by doubling

its exponent ;
and the third, by tripling its ex-

ponent ; and, in general, the power expressed

by »z, of any quantity, is had by multiplying

the exponent by m : thus the second power, or

2 y- 1

square of a, is a — a
2

;
its third power,

3 v 1 m X 1

a
^ — a 2

;
and the mth. power of a, is «

— a . Also the square of a4
, is a = T

;

3 w 4

the cube of a4
,

is a — a
12

;
and the mth

power of a
4
,

is a ^ The square of air, is

a2
b
2
c
2

; its cube TTV; and the «th power,

m ,m m „ .

a b c . See Algebra.

Power, in law, is an authority which one

man gives to another to act for him ;
and it

is sometimes a reservation which a person

makes in a conveyance for himself to do

some acts, as to make leases or the like.

2 Lil. Abr. 339. Thus power of attorney, an

instrument or deed whereby a person is au-

thorized to act for another, either generally,

or in a specific transaction. See Agent,
Broker, Deed.

Power of the county, contains the aid

and attendance of all ^mights, gentlemen,

yeomen, labourers, servants, apprentices, and

all others above the age of fifteen years within

the county. This the'"sheriff at any time may
raise to assist him in the execution of a pre-

cept of restitution. The power of the county

is also called the posse comitatus.

POX, or Small-pox. See Medicine.

PRACTICE, or rules of practice, are

certain compendious ways of working the

rule of proportion, or golden rule. See

Arithmetic,

PRTCIPE, a writ commanding the de-

fendant to do the thing required, or to shew

cause why lie hath not done it.

PRTMUNIRE. This punishment is in-

dieted upon him who denies tire king’s su-

premacy the second time ; upon him who at-

linns the authority of the pope, or refuses to

take the oath of supremacy ; upon such as

are seditious talkers of the inheritance'of the

crown ;
and upon such as affirm that there is

any obligation by any'oath, covenant, or en-

gagement whatsoever, to endeavour a change

of government either in church or state ;
or

that both or either house or parliament have

or has a legislative power without the king,

&c.
The judgment in praemunire at the suit of

the king, against the defendant being in prison,

is, that he shall be out of the king’s pro-

tection; that his lands and tenements, goods

and chatties, shall be forfeited to the king;

and that his body shall remain in prison at

the king’s pleasure ;
but if the defendant is

condemned upon his default of not appear-

ing, whether at the suit of the king or party,

the same judgment shall be given as to the

being out of the king’s protection and the for-

feiture ; but instead of the clause that the

body shall remain in prison, there shall bean
award of a capiatur. Co. Lit. 129- Upon an

indictment of a praemunire, a peer of the realm

shall not be tried by his peers. 12 Co. 92.

PRAGMATIC sanction, in the civil

law, is defined to be a rescript, or answer of

the sovereign, delivered by advice of his

council, to some college, order, or body of

people, upon consulting him on some case of

their community;. The like answer given to

any particular person, is called simply re-

script.

The term pragmatic sanction, is chiefly ap-

plied to a settlement of Charles VI. emperor

of Germany, who, in the year 1722, having

no sons, settled his hereditary dominions on

his eldest daughter, the archduchess Maria

T heresa, which was confirmed by the diet of

the empire, and guaranteed by Great Britain,

France, the States-General, and most of the

powers in Europe.
PRASE, in mineralogy. See Quartz.
PRASiUM, in botany, a genus of the

gymnospermia order, in the ditlynamia class

of plants, and in the natural method ranking

under the 42d order verticillatse. There are

four monospermous berries. There are two

species.

PREBENDARY, an ecclesiastic who en-

joys a prebend. The difference between a

prebendary and a canon is, that the former

receives his prebend in consideration of his

officiating in the church; but the latter

merely by his being received into the cathe-

dral or college.

PRECEDENCE, or Precedency, a

place of honour to which a person is entitled

:

this is either of courtesy or of right. The
former is that which is due to age, estate, & c.

which is regulated by custom and civility: the

latter is settled by authority, and when broken

in upon gives an action at law. T he follow-

ing fable" will exhibit the older of precedency

:

A table ofprecedency of men and women.

The king.

Prince of Wales.

King’s sons.

King’s brothers.

King’s uncles.

King’s grandsons.

King’s brothers or sisters sons..
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Being of

the degree
of barons.

Archbishop of Canterbury, lord primate of

ail England.

Lord high chancellor, or lord keeper.

Archbishop of York, primate ot England

Lord high treasurer.

Lord president of the privy I

council,
|

Lord privy seal,

Lord high constable.

Earl marshal.

Lord high admiral.

Lord steward of his majesty’s household.

Lord chamberlain of his majesty’s household.

Dukes according to their patents.

Marquisses according to their patents.

Dukes eldest sons.

Earls according to their patents.

Marquisses eldest sons.

Dukes younger sons.

Viscounts according to their patents.

Earls eldest sons.

Marquisses younger sons.

Bishops of London, Durham, Winchester,

and all other bishops according to their

seniority of consecration.

Barons according to their patents.

Speaker of the house of commons.
Viscounts eldest sons.

Earls younger sons.

Barons eldest sons.

Knights of the garter.

Privy councillors.

Chancellor of the exchequer.

Chancellor of the duchy of Lancaster.

Lord chief justice of the king’s bench.

Master of the rolls.

Lord chief justice of the common pleas.

Lord chief baron of the exchequer.

Judges and barons of the degree of the coife

of the said court according to seniority.

Bannerets made by the king himself in person

under the royal standard displayed in an

army royal, in open war, for the term of

their lives and no longer.

Viscounts younger sons.

Barons younger sons.

Baronets.

Bannerets not made by the king himself in

person.

Knights of the Bath.

Knights batchelors.

Eldest sons of the younger sons of peers.

Baronets eldest sons.

Knights of the garter’s eldest sons.

Bannerets eldest sons.

Knights of the bath’s eldest sons.

Knights eldest sons.

Baronets younger sons.

Esquires of the king’s body.

Gentlemen of the privy-chamber.

Esquires of the knights of the bath.

Esquires by creation.

Esquires by office.

Younger sons of knights of the garter.

Younger sons of bannerets of both kinds.

Younger sons of knights of the bath.

Younger sons of knights batchelors.

Gentlemen entitled to bear arms..

Clergymen, barristers at law, officers in the

navy and army, who are all gentlemen by

profession.
Citizens.

Burgesses.

• A table ofprecedency of women.

The queen.

Princess of Wales.

Princesses daughters of the king. '

Princesses and duchesses, wives of the king’s

sons.

Wives of the king’s brothers.

Wives of the king’s uncles.

Wives of the eldest sons ot dukes of the blood

royal.

Daughters of dukes of the blood royal.

Wives of the king’s brothers or sisters sons.

Duchesses.
Marchionesses.

Wives of the eldest sons of dukes.

Daughters of dukes.

Countesses.

Wives of the eldest sons of marquisses.

Daughters of marquisses.

Wives of the youngest sons ot dukes.

Viscountesses.

Wives of the eldest sons of earls.

Daughters of earls.

Wives of the younger sons of marquisses.

Baronesses:

Wives of the eldest sons of viscounts.

Daughters of viscounts.

Wives of the younger sons of earls.

Wives of the eldest sons ot barons.

Daughters of barons.

Maids of honour.

Wives of the younger sons of viscounts.

Wives of the younger sons of barons.

Baronetesses.

Wives of knights of the garter.

Wives of bannerets ot each kind.

Wives of the knights of the bath.

Wives of knights batchelors.

Wives of the eldest sons of the younger sons

of peers.

Wives of the eldest sons of baronets.

Daughters of baronets.

Wives of the eldest sons ot knights of the

garter.

Daughters of knights of the garter.

Wives of the eldest sons of bannerets.

Daughters of bannerets.

Wives of the eldest sons of knights ot the bath.

Daughters of knights of the bath.

Wives of the eldest sons of knights bachelors.

Daughters of knights bachelors.

Wives of the younger sons of baronets.

Daughters of knights.

Wives of the esquires of.the king’s body.

Wives of the esquires to the knights of the

bath.

Wives of esquires by creation.

Wives of esquires by office.

Wives of the younger sons of knights of the

garter.

Wives of the younger sons of bannerets.

Wives of the younger sons of knights of the

bath.

W i ves ofthe youn ger sons of knights bachelors.

Wives of gentlemen entitled to bear arms.

Daughters of esquires entitled to bear arms,

who are gentlewomen by birth.

Daughters of gentlemen entitled to bear arms,

who are gentlewomen by birth,

ives of clergymen, barristers at law, officers

in the navy and army.

Wives of citizens.

Wives of burgesses.

PRECEPT, inlaw, a command in writing

sent by a chief justice, justice of the peace,

&c. for bringing a person, record, or other

matter, before him.

Precept is also used for the command or

incitement by w'hich one man stirs up another

to commit felony, theft, &c.

V It E

PRECESSION. See Equinoxes.

PRECIPITATION, a 'process. in che-

mistry, which is a separation whereby the

particles of a body dissolved and suspended

in any liquor, are detached from it and fall

down to the bottom of the vessel. See

Chemistry.

PRECORDIA. See Anatomy.

PREDIAL tithes, those which are paid

of things arising and growing from the ground,

only, as corn, hay, fruit ot trees, and the

like.

PREDICATE, in logic, that part of a

proposition which affirms or denies something

of tiie subject: thus, in these propositions,

snow is white, ink is not white, whiteness is

the predicate which is affirmed of snow, and

denied of ink. See Proposition.

It is a celebrated law in predicates, that

nothing is esteemed to be absolutely affirmed

of another, unless it is affirmed in such a man-

ner as wants nothing either in the subject*

predicate, or copula to make it true. 'Phis

also is a noted property of a predicate, that

it contains in some measure its own subject

;

thus, metal contains gold, silver, copper, &c.

of which it is predicated. Every predicate is

indeed an attribute ;
hut every attribute 1*

not a predicate ;
thus, soul, learning, aie at-

tributed to man, but not predicated of him.

PREGNANCY, is a plea in stay of exe-

cution, when a woman is convicted of a ca-

pital crime, alledging that she is with child ,

in which case, the judge must direct a jury of

twelve discreet women to enquire of the fact,

and if they bring in their verdict quick with

child (for barely with child is not sufficient),

execution shall' he staid generally, till either

she is delivered, or proves by the course of na-

ture, not to have been with child. 4 Black.

395.

PREllNITE. Though this stone had

been mentioned by Sage, Rom6 de Lisle, and

oilier mineralogists, Werner was the first who
properly distinguished it from other minerals,

and made it a distinct species. The specimen

which he examined was brought from the

Cape of Good Hope by Colonel Prehn ;

hence the name prehnite, by which lie dis-

tinguished it. It was found near Dunbarton

by°Mr. Grotche ;
and since that time it has

been observed in other parts of Scotland.

It is both amorphous and crystallized. The
crystals are in groups, and confused; they

seem to be four-sided prisms with dihedral

summits. Sometimes they are irregular six-

sided plates, and sometimes flat rhomboidal

parallelopipeds

Its texture is foliated; fracture uneven;

internal lustre pearly ; brittle. Specific gra-

vity 2.6 to 2.69. 'Colour apple green, or

greenish grey. Before the blow-pipe it froths

more violently than zeolite, and melts into a

brown enamel. A specimen of -prehnite,

analysed by Klaproth, was composed of

43.83 silica

30.33 alumina

18.33 lime

5.66 oxide of iron

1.16 air and water

99.31.

Whereas Mr. Iiassenfratz found in anotftts

specimen
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5rt.o silica:

20.4 alumina
23.3 lime

4.9 iron

.9 water

.5 magnesia

100 . 0 .

The mineral known by the name of koii-
pholite is a variety of the prehnlte.

i REM l ''SL.b, is that partot the beginning
of a deed, the office of which is to express the
grantor and grantee, and tiie land or tiling-
granted. 5 Rep. 5-5. See Deed.

.

PREMNA, a genus ol the didvnamia an-
giospermia class and order. T he cahx is

two-Iobed ; corolla four-cleft; berry four-
celled; seeds solitary. There are two spe-
cies, small trees of the East Indies.
PREMUNIRE. See Pr/emunire.
PREAN 1 HRS, in botany, a genus of the

polygamia a- jiialis order, in the syngenesia
class of plants, and in the natural method
ranking under the 49th order, composite.
r

l lie receptacle is naked ; the calyx calycu-
lated

; the pappus is simple, and almost ses-
sile; the florets are placed in a single series,
i here are 19 species, some of them natives
©i England.

PREPENSE, in law, denotes fore-thought:
thus, when a man is slain upon a sudden
quarrel, if there was malice prepense former-
ly between them, it makes it murder.

PREPUSE. See Anatomy.
PREROGA1 IVE, is a word of large ex-

tent, including ail the rights and privileges
which by law the king lias as chief of the
commonwealth, and as intrusted with the
execution of the laws. 4 Rack. Abr. 1 49.

All jurisdiction exercised in these kingdoms
that are in obedience to our king, is derived
from the crown

; and the laws, whether of a
temporal, ecclesiastical, or military nature,
are called his laws; and it is his prerogative
to take care of the due execution of them.
Hence all judges must derive their authority
trom the crown, by some commission war-
ranted by law ; and must exercise it in a
lawful manner, and without any the least de-
viation from the known imd stated forms.

I he king, as the fountain of justice, has an
undoubted prerogative in erecting officers,

and ail officers are said to derive their autho-
rity mediately, or immediately from him

; but
though all such officers derive their authority
from the crown

,
and whence the king is term-

ed the universal officer or disposer of justice,

yet it has been held, that he has not the office
in him to execute it himself, but is only to
grant or nominate; nor can the king grant
any new powers or privileges to any such
officers, but they must execute their offices

according to the rules established and pre-
scribed them by law. Co. Lit. 1 14.

Prerogative court, the court wherein
all wills are proved, and all administrations
taken which belong to the archbishop by his

prerogative; that is in case where the de-
ceased had goods of any considerable value
out of the diooese wherein he died

; and that
value is ordinarily 5/. except it is otherwise
by composition between the said archbishop
and some other bishop, as in the diocese of
London it is \0l. and if any contention grow

Jse tween two or more, touching any such will

1 or administration, the cause is properly de-

1

bated and decided in this court. 4 Inst. 335.
PR ESBYTER1ANS, a sect of protestants,

so called from their maintaining that the go-
vernment of the church appointed in the new
testament was by presbyteries; that is, by
ministers and ruling elders, associated for its

government and discipline.

The presbyterians jaffirm that there is.no

order in the church as established by Christ
and his apostles, superior to that of pres-

byters ; that all ministers being ambassadors
of Christ, are equal by their commission

;

and that elder or presbyter, and bishop are
the same in name and office, for which they
alledge, Acts xx. 28, &c. The only differ-

ence between them and the church of Eng-
land, relates to discipline and church govern-
ment. Their highest assembly is a synod,
which may be provincial, national, or "oecu-

menical
;
and they allow of appeals from in-

ferior to superior assemblies, according to

Acts xv. 2, 6, 22, 23. The next assembly is

composed of a number of ministers and elders,

associated for governing the churches within
certain bounds. This authority they found
upon Acts xi. 30, Acts xv. 4, 6, &c. The
lowest of their assemblies or presbyteries,

consists of the minister and elders of a con-
gregation, who have power to cite before
them any member, and to admonish, instruct,

rebuke, and suspend him from the eucharist.

They have also a deacon, whose office is to
take care of the poor.

The ordination of their ministers is by
prayer, fasting, and imposition of the hands of
the presbytery. This is now the discipline of
the church of Scotland.

But the appellation presbyterian, is in Eng-
land appropriated to a large denomination of
dissenters, who have no attachment to the
Scotch mode of church government any more
than to episcopacy among us ; and, therefore,
to this body of Christians the term presby-
terian is improperly applied. English pres-

byterians adopt the same mode of church
government with the independents. See
Independents.
PRESCRIPTION, in law, is a right or

title acquired by use and time, introduced for

assuring the property of effects, in favour of

persons who have for a certain time had them
in their possession. Prescription has been
called a penalty imposed by the laws upon
negligence

; but the law of prescription does
not punish the indolence of proprietors, but
only interprets their silence for their consent,
presuming that a man who neglects to assert
his right for a. series of years, gives it up. In
the common law, prescription is usually un-
derstood of a possession from time immemo-
rial, or beyond the memory of man

; but in

the civil law, and even in our statute law,
there are prescriptions of a much shorter date.
The things a person may make title to by
prescription are, a fair, market, toll, way,
water, rent, common, park, warren, franchise,

court-leet, waifs, estrays, &c. There is like-

wise a prescription against actions and statutes:

thus, by the 31 Eliz. c. 1. it is ordained that
all actions, &c. that are brought upon statutes,

the penalty whereof belongs to the king,
shall be brought within two years after the
offence is committed, or shall be void. By
our statutes also, a judge or clerk convicted
of false entering of pleas, &c. may be sued
within two years

;
but the crime of main-

tenance or embracery, whereby perjury is

committed by a jury, must be" prosecuted
within six days, or otherwise the parties pre-

scribe. See the article Limitation.
PRESENTATION, in lav/, the act of a

patron oifering his clerk to be instituted in a
benefice of his gift, the same being void. All

persons that have ability to make a purchase
or grant, may also present to vacant benefices
in their gift; though where a clergyman is

patron of a church, he cannot -present him-
self, but may pray to be admitted by the
bishop, and the admission shah be effectual.

An infant of any age may also present in his

own name; but a presentation by a feme
covert must be in the name of both husband
and wife. As coparceners make but one
patron, they are either to present jointly, or
ti;e eldest may present first, and the rest in

their turn. Joint-tenants must also join in a
presentation; and when a corporation pre-
sents, it must be under their common seal.

Aliens born and papists cannot present to be-
nefices, which are presented to by the uni-

versities ; but a popish recusant may grant
his patronage to another, who may "present
where there is no fraud. A patron may re-

voke his presentation before institution, but
not afterwards ; and a right of presenting to
the next avoidance of a church, whether
granted by will or deed, will pass; but a
presentation whilst the church is full, is

judged void.

PRESENTMENT of offences, is that
which the grand jury find of their own know-
ledge, and present to the court, without any
bill of indictment laid before them at the suit

of the king, as a presentment ot a nuisance, a
libel, and the like, upon which the officer of
the court must afterwards frame an indict-

ment before the party presented 'can be put
to answer it. There are also presentments by
justices of the peace, constables, surveyors
of the highways, church-wardens, &c.
PRESIDENT, an officer created or elect-

ed to preside over a company, in contradis-
tinction to the other members, who are called
residents.

The lord president of the council is the
fourth great officer of the crown, as antient as
king John, when he was stiled conciiiarius

capitalis. Ilis office is to attend on the king,
propose business at the council table, and re-

port the transactions there to the king.
'1 he lord president of the court of session

in Scotland, is the first of the fifteen lords

who presides in that august assembly, which
is the supreme court of justice in that king-
dom.
PRESS, in the mechanic arts, a machine-

made of iron or wood, serving to squeeze or
compress any body very close. The ordi-

nary presses consists of six members, or
pieces, viz. two flat smooth planks, between
which the things to be pressed are laid ; t\yo

screws or worms, fastened to the lower plank,
and passing through two holes in the upper ;

and two nuts, in form of an S, serving to

drive the upper plank, which is moveable,
against the lower, which is stable, and without
motion.

Press used by inlayers, resembles the
joiner’s press, except that the pieces of wood
are thicker, and that only one of them is

moveable; the other, which is in form of a
tressel, being sustained by two legs or pillars,

jointed into it at each end. This press serves
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them for sawing and cleaving the pieces of

wood required in marquetry or inlaid work.

Press,founder’s, is a strong square frame,

consisting of four pieces of wood firmly joined

together with tenons, &c. This press is of

various sizes, according to the sizes of the

moulds; two of them are required to each
mould, at the two extremes whereof they are

placed ; so as that, by driving wooden wedges
between the mould and the sides of the

presses, the two parts of the mould wherein
the metal is to be run may be pressed close

together.

Press, printing. See Printing-ppess.

Press, rolling
,

is a machine used for the

taking off prints from copper plates. It is

much less complete than that of the letter-

printers. See its description and use under
the article Rolling-press Printing.

Press, in coining, is one of the machines
used in striking of money, differing from the

balapce in that it lias only one iron bar to

give it motion, and press the moulds or coins:

it is not charged with lead at its extremes,

nor drawn by cordage. See Coining.

Binder’s cutting-Press, is a machine used
equally by bookbinders, stationers, and paste-

board-makers
;
consisting of two large pieces

of wood, in form of cheeks, connected by two
strong wooden screws, which, being turned
by an iron bar, draw together, or set asunder,
the cheeks, as much as is necessary for the

putting in the books or paper to be cut. The
cheeks are placed lengthwise on a wooden
stand, in the form of a chest, into which the

cuttings fall. Aside of the cheeks are two
pieces of wood, of the same length with the

screws, serving to direct the cheeks, and pre-

vent their opening unequally. Upon the

cheeks the plough moves, to which the cut-

ting-knife is fastened by a screw; which has

its key, to dismount it on occasion to be
sharpened.
The plough consists of several parts

;

among the rest a wooden screw or worm,
which, catching within the nuts of the two
feet that sustain it on the cheeks, brings the

knife to the book or paper which is fastened

in the press between two boards. This
screw, which is pretty long, has two direc-

tories, which resemble those of the screws

of the press. To make the plough slide

square and even on the cheeks, so that

the knife may make an equal paring, that

foot of the plough where the knife is not fix-

ed, slides in a kind of groove, fastened along

one of the cheeks. Lastly, the knife is a

piece of steel, six or seven inches long, flat,

thin, and sharp, terminating at one end in a

point, like that of a sword, and at the other

in a square form, which serves to fasten it to

the plough. See Bookbinding.
As the lone;' knives used by us in the cut-

ting of books or paper are apt to jump in

the cutting thick books, the Dutch are said

to use circular knives, with an edge allround,

which not only cut more steadily, but last

longer without grinding.

Press, in the ivoollen manufactory

,

is a

large wooden machine, serving to press cloths,

serges, rateens, &c. thereby to render them
smooth and even, and to give them a gloss.

This machine consists of several members

;

theprincipal whereof are the cheeks, the nut,

and the worm or screw, accompanied with

its bar, which serves to turn it round, and

make it descend perpendicularly on the

middle of a thick wooden plank, under which
the stuffs to be pressed are placed. The
calender is also a kind of press, serving to

press or calender linens, silks, &c.
Presses used for expressing of liquors

are of various kinds; some, in most respects,

the same with the common presses, except-

ing that the under plank is perforated with a

great number of holes, to let the juice ex-

pressed run through into a tub or l-eceiver

underneath.

Plate, Presses, fig. 1
,

is a simple packing

press, described by M. Buschenderf, in Les
Annales des Arts. ABD is a strong frame of

wood ; through the upper bar P a strong iron

rack E, similar to a saw, slides a small click

e, pushed by a spring, prevents it rising after

the lever F has pressed it down: the lower

end of this rack lias the bed of the press K
fixed to it, under which the goods G to be

pressed are put. The lever F has a mortise

through it, to admit the rack E; and a click

f, which takes into its teeth the lever, moves
round a bolt g, as a centre, which can be put

through any of the holes in the beam, accord-

ing to the quantity of the goods to be press-

ed. The machine operates as follows. When
the lever F is lifted up, its click f slips over

the sloping side of the teeth, and when it is

pulled down, the click takes hold of the teeth

and draws the rack down with it another

tooth : the click e then holds it, while the

lever is raised to take another tooth as be-

fore. The only objection to this simple press

is a want of power for pressing many articles,

and that the teeth of the rack could not be
made fine enough for a man to press down a

whole tooth without resting. To remedy the

first inconvenience, it has occurred to us .that

a bolt h might be put through two of the

beams, and the end of a common handspike
llput under it. This handspike might be con-

nected with F by an endless chain put over

both : this chain might have a hook at the
1

end, so as to shorten or lengthen it by hook-

ing it into another link, as occasion required.

For the second inconvenience a plate of iron

i, with teeth in it, might be fastened to the

lever F, and a long click I, connected with

the frame, might fall into them, so as to pre-

vent the lever rising. By this means each

tooth of the rack may be divided into four or

five parts ; and when the click e takes hold of

a new tooth, the long click I may be lifted

up, and the lever raised. As before, the click

might be hooked up when the press 1 is used

as above described : the chain or handspike

may be taken away, and replaced in a very

short time.

Fig. 2 . is a screw-press, used for expressing

some kinds of oil
;
the frame ADB is formed of

one piece of cast-iron, the upper piece has a

brass nut fixed in it, through which the screw

E works; the screw has holes through its

lower end, to put in a long iron iever F, by
which the screw is turned. The substance

from which the oil is to be pressed is tied up
in horse-hair bags, and laid under the bed of

the press G, with a warm iron plate between
each bag ;

the screw is then turned by men,
as long as they can move it : a rope is then

hooked to the end of the lever, and the power
of a windlass or capstan is used to assist the

lever: the oil weeps out of the bags, and

runs clown through a spout into the reservoir

Id, placed to raise it.
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Fig. 3 . is a representation of the hydro-

static press for which Mr. Bramah to. k out a

patent in 1796. The frame of this is like a

common press; the bed A is fastened to the

piston B of a stout brass barrel Id, the lower

end of which communicates by a pipe E,

with a forcing pump within the cylindric

vessel F; the pistonff ot this is cut hollow,

and has the connecting rod g jointed within

side of it.
r

l he lever b, which works the

pump, is jointed to the lover end ot this roci,

so that the circular motion ot the lever is al-

lowed by the connecting rod g moving in or

out of the hollow in the piston rod; and the

parallelism of the piston is preserved by a

collar FI.

Fig 4. explains the construction of the

pump within the cistern F; 1 is the barrel of

brass, this has the piece J screwed into it

lower, and this piece J is screwed into the

end of the pipe E, and contains within it a

valve opening downwards. To the part L
of the barrel, the piece K containing a valve

opening inwards is screwed ;
this is open to

the wafer, oil, &c. contained in the cistern F,

when the lever G is raised, the barrel fills

with water through the valve K, and when it

is pushed down, the valve K shuts, J opens,

and the water is forced through the pipes E
into the large barrel D, and by pushing out
its piston B, presses the goods laid upon the

beet A of the press. When the goods are

sufficiently pressed, the lever G is pushed
down, and the lower end of the piston opens
the valves JK, and the dettent k pushes to-

wards the piston, opens the valves K, which
allows the water to pass back into the reservoir,

the bed of the press falls down, the valves

are composed ol a small brass cone, fig. 4.

which exactly fits its seat, and is kept in its

place by a wire fastened to it
;
this wire is cut

fiat on one side to allow the water to pass

through when the valve is open, and a small

spiral spring closes it.

Press used by joiners, to keep close the
pieces they have glued, especially pannels,

&c. of wainscot, is very simple, consisting of
four members, viz. two screws, and two pieces
of wood, four or live inches square, and two
or three feet long; whereof the holes at the
two ends serve for nuts to the screws.

PRESSING, in the manufactures, is the
violently squeezing a cloth, stuff, &c. to
render it smooth and glossy There are tw

o

methods of pressing, viz. cold or hot. As to
the former, or cold- pressing, after the stuff

has been scoured, fulled, and shorn, it is

folded square in equal plaits, and a skin of
vellum, or pasteboard, put between each
plait. Over the whole is laid a square wooden
plank, and so put into the press, which is

screwed down tight by means of a lever.

After it has lain a sufficient time in the press,

they take it out, removing the pasteboards,
and lay it up to keep. Some only lay the
stuff on a firm table, after plaiting and paste-

boarding, cover the whole with a wooden
plank, and load it with a proper weight.

The method of pressing hot is this : when
the stuff has received the above preparations,
it is sprinkled 3 little with water, sometimes
gum-water, then plaited equally, and between
each two plaits are put leaves of pasteboard

;

and between every sixth or seventh plait, as
well as over the whole, an iron or brass-plate

well heated in a kind of furnace. 'I his done,
it is laid upon the press, and forcibly screwed

IF
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down. Under this press are laid five, six,

[

&c. pieces at the same, time, all furnished
|

with their pasteboards and iron-plates. When
the plates are well ..cold, the studs are taken

out and stitched a little together to keep
them in the plaits. This manner of pressing

was only invented to cover the defects of the

stuffs; and accordingly it has been frequently

prohibited.

PREVARICATION, in the civil law, is

where the informer colludes with the defend-

ants, and so makes only a sham prosecution.

PRICKING, in the sea-language, is to

make a point on the plan or chart, near about

where the ship then is, or is to be at such a

time, in order to find the course they are to

steer.

PRIMJE VUE, among physicians, denote

the whole alimentary duct; including the

oesophagus, stomach, and intestines, with

their appendages.

PRIMATES, the first order of mammalia
in theLimiean system; they are distinguished

by fore-teeth cutting, upper four parallel

(except in some species of bats, which have
two or none) ;

tusks solitary, that is, one on
each side, in each jaw; teats two, pectoral;

feet two, are hands
;

nails, usually flattened,

oval : food fruits, except a few that use ani-

mal food. There are four genera, viz. homo,
lemur, simia, and vespertilio.

PRIMING, or prime of a gun, is the gun-

powder put into the pan or touch-hole of a

piece, to give it fife thereby
;
and this is the

last tiling done in charging.

For pieces of ordnance they have a pointed

iron-rod, to pierce the cartridge through the

touch-hole, called primer or priming-iron.

PRIMOGENITURE, the right of first-

born. This right seems to be an unjust pre-

rogative, and contrary to the natural right

;

for siiice it is birth alone gives children a title

to the paternal succession, the chance of pri-

mogeniture should not throw any inequality

among them.
It was not till the race of Hugh Capet,

that the prerogative of succession to the

crown was appropriated to the first-born. By
the antient custom of gavel-kind, still pre-

served in some parts of our island, and we be-

lieve throughout the United States of Ame-
rica, primogeniture is ot no account, the pa-

ternal estate being equally shared among the

sons. See Gavel-kind.
PRIMULA, the primrose, a genus of the

luonogynia order, in the pentandria class of

plants, and in the natural method ranking

under the 2 1st order, precise. The involu-

crum lies under a simple umbel ; the tube ©f

the corolla cylindrical, with the mouth or

limb patulous. This genus, including also

the polyanthus and auricula, furnishes an ex-

cellent collection of low, fibrous-rooted, her-

baceous, flowery perennials, extending to 20

species, at which the most remarkable are

:

1. The primula vulgaris, or spring primrose,

has thick and very fibrous roots, crowned by

a cluster of large oblong indented rough leaves,

and numerous tlower-stalks, from about three

or four, to five or six inches high, each ter-

minated commonly by one flower. The va-

rieties are, common "yellow-flowered prim-

rose of the woods, white primrose, paper

white, red, double red, double yellow, and

double white. All these flower abundantly

iu, March and April, and continue for a month

or six weeks. 2. Primula officinalis. The
paigie or cowslip has very thick fibrous roots,

crowned by a cluster of oblong, indent-

ed, round leaves, and upright, firm flower

stalks five or six inches high, terminated each

by a cluster of small flowers. The varieties

are, common single yellow cowslip of the

meadows, double yellow cowslip, scarlet

cowslip, hose and hose-cowslip ;
one flower

growing out of the bosom of another, the

lowermost serving as a calyx, all ot which
varieties have the flower-stalks crowned by
many flowers in branches. They flower in

April and May, continuing in succession a

month or six weeks. 3. Primula elatis, the

great cowslip, oxcip. The polyanthus, so

long and so much cultivated in English gar-

dens, is a variety of these. The polyanthus

is one of the noted prize flowers among the

florists, many of whom are remarkably in-

dustrious in raising a considerable variety of

different sorts, as well as in using every art to

blow them with all requisite perfection ;
for

among the virtuosi, a polyanthus must pos-

sess several peculiar properties in order to

be admitted in their collections. The chief

properties required in a florist’s polyanthus,

are: 1. The stem or flower-stalk shall be

upright, moderately tall, with strength in

proportion, and crowned by a good regular

bunch of flowers on short pedicles, strong

enough to support them nearly iu an upright

position. 2. The florets of each branch
should be equally large, spreading open fiat,

with the colours exquisite, and the stripes

and variegations lively and regular. 3. The
eye in the centre of each floret should be
large, regular, and bright ; and the antherag

by the florists called the thrum, should rise

high enough to cover the mouth of the tube

or hollow part in the middle of the florets,

and render them what they call thrum-eyed

;

but when the style elevates the stigma above

the anther*, the eye of the tube generally

appears hollow, showing the stigma in the

middle, like the head of a pin, and is rejected

as an incomplete flower, though its other

properties should be' ever so perfect. This
pin-eyed polyanthus, however, though re-

jected by the florists, is the flower in its most
perfect state, and great numbers of them are

of as beautiful forms and colours as the thrum-
eyed varieties.

*
4. Primula auricula has a thick fibrous root,

crowned by a cluster of oblong, fleshy, broad,

serrated, smooth leaves, resembling the shape

of a bear’s ear; and amidst them upright

flower-stalks from about three or four to six

or eight inches high, terminated by an um-
bellate cluster of beautiful flowers, of many
different colours in the varieties. All of these

have a circular eye in the middle of each
flower, and of which there are different co-

lours; whence the auriculas are distinguished

into yellow-eyed, white-eyed, &c. The pe-

tals of most of the kinds are powdered with

an exceeding fine farina or mealy powder,
which contributes greatly to the beauty of

the flower. They all flower in April or May,
continuing a month or six weeks in beauty,

and ripening plenty of seeds in June.

All the varieties of the common spring

primrose multiply so fast by the roots, that it

is scarcely worth while to raise them from
seeds. However, though many single kinds

may be raised from seed, yet parting the

roots is tire only method by which the double

kind can be preserved ; and the same thing is

to be observed of all the rest.

PRINCE’s METAL, a mixture of copper
and zinc, in imitation of gold. See Zinc.

PRINCIPAL POINT’. See Perspec-
tive.
PRINCIPLE EXTRACTIVE. See

Plan ts, physiology of.

PRI NOS, a genus of the monogynia or-

der., in the hexandria c lass of plants, and in

the natural method ranking under the 43d
order, dmnosae. The calyx is sexlid

;
the

corolla monopetaious, and rotaceous
; the

belly hexasperino.us. There are seven species,

natives of the West Indies.

PRINT, the impression taken from a cop-
per-plate. See Printing.
A print may be taken off, so as that the

outlines and, principal strokes may be ex-
actly copied for engraving, in the following

manner. If the print is not above a year or
two old, the paper need only be well" moist-

ened with water, as for printing, but if it is

more antient, it should be laid to soak all

night in water, and afterwards hung in the air

till it becomes dry enough for the press. The
paper thus prepared is to be laid with its

printed side next to the plate, thinly cased
over with white wax ; and is thus to be com-
municated to the rolling-press, whereby an
impression of the cut will be gained.

PRINTING, the art of taking impressions
from characters or figures moveable, or im-
moveable, on paper, linnen, silk, &c. There
are three kinds of printing, ti e one from
moveable letters for books

;
the other from

copper-plates for pictures
;
and the last from

blocks, in which the representation of birds,

flowers, &c. are cut tor printing calicoes,

linnens, &c. the first, called common press-

printing, the second rolling press-printing,

and the last calico, &c. printing. T he prin-

cipal difference between the three consists in

this, that the first is cast in relievb in distinct

pieces, the second engraven in creux, and the
third cut in relievo, and generally stamped,
by placing the block upon the materials to be
printed and striking upon the back of it. See
Calico Printing.
Printing, progress of. Who the first

inventors of the European method of printing

books were, in what city, and what year it

was set on foot, are questions long disputed
among the learned. In effect, as the Gre-
cian cities contended for the birth of Homer,
so do theGerman for that of printing. Mentz,
Haerlem, and Strasburg, are the warmest on
this point of honour, and these are left in

possession of the question, which is not yet
decided : though it must be owned that Mentz
has always had the majority of voices. John
Guttemburg, and John Fust of Mentz, John
Mentel of Strasburg, and L. John Rosier of
Haerlem, are the persons to whom this ho-
nour is severally ascribed, by their respec-
tive countrymen

; and they have all their ad-
vocates among the learned. However, their

first essays were made on wooden blocks,
after the Chinese manner. The book at

Haerlem, the vocabulary called Catholicon,
and the pieces in the Bodleian library, and
that of Bennet college, are all performed in

this way; and the impression appears to have
been only given on one side of the leaves ;

after which the two blank sides were pasted
together. But they soon found the inconvt-

/



-rfiences of this method, -and therefore an im-
provement was suggested, which was, by
making single letters distinct from one an-
other, and these being first dune in wood,
gave room for a second improvement, which
was making them. of metal; and in order to
that, forming moulds, matrices, &c. for cast-

ing them. See Type.
From this ingenious contrivance we ought

to date the origin of the present art of print-

ing, contradistinguished from the method
practised by the Chinese. And of this.

Schoeffer, or Scheffer, first -servant, and after-

wards partner and son-in-law of Fust, at

Mentz, above-mentioned, is generally allow-

ed to be the inventor; so that lie may pro-
perly be reckoned the first printer, and the
Bible which w-as printed with moveable let-

ters in 1450, the first printed book
; the next

was Augustine de Civitate Dei, thenTully’s
Offices, printed about the year 1461. In these
books they left the places of the initial letters

blank, and gave them to the illuminers to

have them ornamented and painted in gold
and azure, in order to render the work more
beautiful, and, as some think, to make their

books pass for manuscripts. Thus at pre-

sent, in some curious works, the initial letter

at the beginning of a book or chapter, is

sometimes left out, and a space is left for its

being afterwards printed with various orna-

ments from a copper-plate.

Some authors tell us, that Fust carrying a
parcel of Bibles w ith him to Paris, and" offer-

ing them to sale as manuscripts; the French,
upon considering the number of books, and
their exact conformity to each other, even to

a point, and that it was impossible for the best

book-writers to be so exact, concluded there
was witchcraft in the case, and by their actu-

ally indicting him as a conjurer, or threaten-

ing to do so, extorted from him the secret

;

and hence the origin, of the popular story of

Dr. Faustus.

From Mentz, the art of printing soon
spread itself throughout a good part of Eu-
rope; ilaerletn and Strasburg had it very
early ; from Haerlem it passed to Rome iii

1467; and into England in 1468, by means of

Thos. Bourchier, archbishop of Canterbury,
who sent W. Turner, master of the robes,

and W. Caxton, -merchant, to Haerlem to

learn the art. These privately prevailing

with Corseilles, an under-workman, to come
ever, a press w-as set up at Oxford, and an
edition of Rtiflinus on the Creed was printed

the same year in oc tavo. From Oxford,
Caxton brought it to London about the year

3470, and the same year it was carried to

Paris. Hitherto there had been nothing
printed but in Latin, and the vulgar tongues;

and this first in Roman characters, then in

Gothic, and at last in Italic; but in 1480, the

Italians cast a set of Greek types, and they

have also the honour of the first Hebrew
editions, which were printed about the same
time with the Greek. Towards the end of

the sixteenth century there appeared various

editions- of books in Syriac, Arabic, Persian,

Armenian, Coptic, or Egyptian characters,

some to gratify the curiosity of the learned,

and others for the use of the Christians of

the Levant. Out of Europe, the art of print-

ing has been carried into tlie three other parts

of the world.

Printing, method of

:

the printing-letters,

types as they are sometimes called, are

\ ol. LI,.

*
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described, as well as the method of forming

and casting them, under the article Type.
The workmen employed in the art of print-

ing are of two kinds; compositors, who range

and dispose the letters into words, lines,

pages, &c. according to the copy delivered

them by the author; and pressmen, who ap-

ply ink upon the same, and take off the im-

pression. The types being cast, the compo-
sitor distributes each kind by itself among
the divisions of tw-o w-ooden frames, an upper
and an under one, called cases, each of which
is divided into little cells or boxes. Those
of the upper case are in number ninety-eight

;

these are all of the same size, and in them are

disposed the capitals, small capitals, accented

letters, figures, &c. the capitals being placed
in alphabetical order. In the cells of the

lower case, which are fifty-four, are placed

the small letters with the points, spaces; &c.
The boxes are here of different sizes, the
largest being for the letters most used; and
these boxes are not in alphabetical order, but
the cells which contain the letters oftenest

wanted, are nearest the compositor’s hand.
Each case is placed a little aslope, that the
compositor may the more easily reach the
upper boxes. iThe instrument in which the
letters are set is called a composing-stick, see

Plate Miscel. fig. 193; which consists of a
long and narrow plate of brass or iron, &c. c,

on the right side of which arises a ledge bb,

which runs the whole length of the plate,

and serves tu» sustain the letters, the sides of
which are to rest against it: along this ledge
is a row of holes, which serve lor introducing
the screw a in order to lengthen or shorten
the extent of the line, by moving the sliders

be farther from, or nearer to, the short ledge
at the end d. Where marginal notes are re-
quired in a work, the two sliding-pieces be
are opened to a proper distance from each
other; in such a manner as that while the
distance between b and c forms the length of
the line in the text, the distance between the
two sliding-pieces forms the length of the
lines for the notes on the side of the page.
Before the compositor proceeds to compose,
lie puts a rule, or thin slip of brass plate, cut
to the length of the line, and of the same
height as the letter, in the composing stick,

against the ledge, for the letter to bear
j

against. Things thus prepared, the compo- !

sitor having the copy- lying before him, and
'

his stick in his left hand, his thumb being
over the slider c ;

with the right lie takes up
the letters, spaces, &c. one by one, and places

them against the rule, while tie supports them
with his left thumb by pressing them to the !

end of the slider c, the other hand being con-
j

stantly employed in setting in more letters :

the whole being performed with a degree of

expedition and address not easy to be ima-
gined.

A line being thus composed, if it ends with

a word or syllable, and exactly fills the mea-
sure, there needs no farther care; otherwise

more spaces are to be put in, or else the dis-

tances lessened between the several words,
in order to make the measure quite full ; so

that every line may end even. The spaces
here used are pieces of metal exactly shaped
like the shanks of the letters; these are of
various thicknesses, and serve to support the
letters, and to preserve a proper distance be-

tween the words; but not reaching so high as

the .letters, they make no impression when
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the work is printed. ’’The first Hue being

thus finished, the compositor proceeds to the

next
; in order to which lie moves the brass

rule from behind the former, 'and places it

before it, and thus composes another line

against it, after the same manner as before;
going on thus till his stick is full, when he
empties all the lines contained in it into thfc

galley
; which is a frame formed ofan oblong

square board, with a ledge on three sides,

and a groove to admit a false bottom. The-
compositor then fills and empties his

composing-stick as before, till a complete
page is formed

; when lie ties it up with a cord
or packthread, and setting it by, proceeds to
the next, till the number of pages to be con-
tained in a sheet is completed ; w hich done,
he carries them to the iinposing-stone, there
to be ranged in order, and fastened together
in a frame called a chase, and this is termed
imposing. The chase is a rectangular iron

frame, of different dimensions according trt

the size of the paper to be printed ; having
two cross pieces of the same metal, called a
long and short cross, mortised at each end,
so as to be taken out occasionally. By the
different situation of these crosses "the clfase is

fitted for different volumes; for quartos ami
octavos, one traverses- the middle length-
wise, the other broadwise, so as to intersect

each other in the -centre ;
for twelves and

twenty-fours the short cross is shifted nearer
to one end of the chase; for folios the long
cross is left entirely out, and the short one
left in the middle; and for broadsides both
crosses are set aside. To dress the chase, or
range and fix the pages therein, the compo-
sitor makes use of a set of furniture, consist-

ing of siips of wood of different dimensions,
and about half an inch high that they may
be low er than the letters : some of these are
placed at the top of the pages, and called

head-sticks; others between them to form
the inner margin; others on the sides of the
crosses to form the outer margin, where the
paper is to be doubled; and others in the
lorm of wedges to the sides and bottom of
the pages. Thus all the pages being placed
at their proper distances, and secured from
being injured by the chase and furniture

placed about them, they are all untied, and
fastened together by driving small pieces of
wood called quoins, cut in the wedge-form,
up between the slanting side' of the foot and

j

side-sticks and the chase, by means of a
!

piece of hard wood and a mallet; and all

being thus bound fast together, so that none
of tiie letters w ill fall out, it is ready to be
committed to the pressman. In this condi-
tion the work is called a form ; and as there
are two of these forms required for every
sheet, when both sides are to be printed, it is

i
necessary thatthe distances between the pages

|

in each form should be placed withsuch exact-
ness, that the impression of the pages in one
form shall fall exactly' on the back of the
pages of the other, which is called register.

As it is impossible but that there must be
some mistakes in the work, either through
the oversight of the compositor, or by the
casual transposition of letters in the case, a
sheet is printed off, which is called a proof,
and given to the corrector, wrfo reading it

over, and rectifying it by the copy, by, mak-
ing the alterations in the margin," it is deli-

vered back to the compositor to be correct-
ed. For tire characters used in correcting p
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sheet for the compositor, see Correc-
tion.
The compositor then unlocking the form

upon the correcting-stone, by loosening the

quoins or wedges which bound the letters to-

gether, rectifies the mistakes by picking out

the faulty or wrong letters with a slender

sharp-pointed steel bodkin, and puts others

into their places; but when there are con-

siderable alterations, and particularly where
insertions or omissions are to be made, he is

under a necessity of over-running. Thus, if

one or more words to be inserted in a line

cannot be got in by changing the spaces

for lesser ones, part of the line must be put

back into the close of the preceding one, or

forward into the beginning of the subsequent

one, and this continued till the words are got

in. After this another proof is made, sent to

the author, and corrected as before : and,

lastly, there is another proof, called a revise,

which is made in order to see whether all the

mistakes marked in the last proof are cor-

rected.

The pressman’s business is, to work off the

forms thus prepared and corrected by the

compositor; in doing which there are four

things required, paper, ink, balls, and a press.

To prepare the paper for use, it is to be first

wetted by dipping several sheets together in

water
;

these are afterwards laid in a heap
over each other; and to make them take the

water equally, they are all pressed close

down with a weight at the top. The ink is

made of oil and lamp-black, for the man-
ner of preparing which see Ink.
The balls by which the ink is applied on

the forms, are a kind of wooden funnels with

bandies, the cavities of which are filled with

wool or hair ; also a piece of alum-leather

or pelt is nailed over the cavity, and made
extremely soft by soaking in nrine, and by
being well rubbed. One of these the press-

man takes in each hand, and applying one of

them to the ink-block, dabs and works them
together to distribute the ink equally

; and

then blackens the form which is placed on
the press, by beating with the balls upon the

face of the letter.

The printing-press represented in the Plate,

fig. 194, is a very curious, though complex
machine; the body consists of two strong

cheeks aa, placed perpendicularly, and join-

ed together by four cross-pieces; the cap l>

;

the head c, which is moveable, being partly

sustained by two iron pins or long bolts, that

pass the cap; the till or shelf dd, by which

the spindle and Its apparatus are kept in their

proper position ;
and the winter c, which !

bears the carriage, and sustains the effort of

the press beneath. The spindle/ is an upright

piece of iron pointed with steel, having a

male screw which- goes into the female one

in the head about four inches. Through the

eye & of tins. spindle is fastened the bar k, by
whkfn the pressman, makes the impression.

The spindle passes through a hole in the

middle of the til! ; and its point works into a

brass pan or nut, supplied with oil, which is

fixed to an iron plate let into the top of the

piatten. The body of the spindle is sus-

tained in the centre of an open frame of po-

lished iron, 1, 1, 2,2,3, 3, fixed to it in such

a manner, as, without obstructing its free

play, to keep it in a steady direction, and at

the- same time to serve for suspending the

piatten. This frame consists of two parts
;
the
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upper, called the garter, 1,1; and the under,

called the crane, 2, 2. These are connected

together by two short legs or bolts, 3, 3,

which being fixed below in the two ends of

the crane, pass upwards through two holes

in the till, and are received at top into two

eyes at the ends of the garter, where they are

secured by screws. The carriage 1

1

is placed

a foot below the piatten, having its fore part

supported by a prop called the fore stay,

while the other rests on the winter. On this

carriage, which sustains the plank, are nailed

two long iron bars or ribs: and on the plank are

nailed short pieces of iron or steel, called

cramp-irons, equally tempered with the ribs,

and which slide upon them when Hie plank is

turned in or out. Under the carriage is lixed

a long piece of iron called the spit, with a

double wheel in the middle, round which

leather girths are fastened, nailed to each end

of the plank ;
and to the outside of the spit is

fixe d a rou nee m, or handle, to turn round the

wheel. Upon the plank is a square frame or

coffin, in which is inclosed a polished stone,

on which the form n is laid ; at the end of

the coffin are three frames, viz. the two tym-

pans and frisket
;
the tympans o are square,

and made of three slips of very thin wood,

and at the top a piece of iron still thinner

;

that called the outer tympan is ta-tened with

hinges to the coffin; they are both covered

with parchment; and between the two are

placed blankets, which are necessary to
-

take

off the impression of the letters upon the

paper. The frisket p is a square frame of

thin iron, fastened with hinges to the tym-

pan : it is covered with paper cut in the ne-

cessary places, that the sheet which is put

between the frisket and the great or outward

tympan may receive the ink, and that no-

thing may hurt the margins. To regulate

the margins, a sheet of paper is fastened

upon this tympan, which is called the tym-

pan-sheet ;
and on each, side is fixed an iron

point, which makes two holes in the sheet,

which is to be placed on the same points

when the impression is to be made on the

other side. In preparing the press tor work-

ing, the parchment which covers the outer

tympan is wetted till it is very soft, in order

to render the impression more equable ; the

j

blankets are then put in, and secured from

|

slipping by the inner tympan : then while

one pressman is beating the letter with the

balls q, covered with ink taken from the ink-

block, the other man places a sheet of

whitepaper on the tym pa 11 -sheet, turns down
the frisket upon it "to keep the paper clean

and prevent its slipping, then bringing the

tympans upon the form, and turning the

rounce, he brings the form with the stone,

&c. weighing about 300lbs. weight, under

the piatten
;

pulls with the bar, by which

means the piatten presses the blankets and

paper close upon the letter, whereby half the

form is printed ; then easing the bar, he draws

the form still forward, gives a second pull

;

and letting go the bar, turns back the form,

takes up the tympans and frisket, takes out

the printed sheet, and lays on a fresh one

;

and this is repeated til! he has taken off the

impression upon the full number of sheets

the edition is to consist of. One side of the

sheet being thus printed, the form for the

other is laid upon the press, and worked off

in the same manner. See Stereotype.
Printing, Chinese, is performed from

wooden planks or blocks, cut like those used. ;

in printing of callico, paper, cards, &c.

Printing, rolling-press, is employed in
|

taking off prints or impressions from copper-
|

plates' engraved, etched, or Scraped, as in
|

mezzotintos. See Fn graving.
r
] his art is

j

said to have been as antient as the year 1 540
|

and to owe its origin to Finiguerra, a Floren- 9

tine goldsmith, who pouring some melted
|

brimstone on an engraved plate, found the
|

exact impression of the engraving left in the
j

cold brimstone, marked with black taken out? !

of the strokes by the liquid sulphur: upon
j

this he attempted to do the same on silver
j

plates with wet paper, by rolling it smoothly

with a roller, and this succeeded : but this art

was not employed in England till the reign of

king James I., when it was brought from Ant-
werp by Speed. The form of the rolling-

press, the composition of the ink used in it,,

and the manner of applying both in taking off

prints, are as follow :

The rolling-press AL, Plate 195, may be
divided into two parts, the body and carriage;,

the body consists of two wooden cheeks PP,
placed perpendicularly on a stand or foot

LM, which sustains the whole press. From
the foot likewise rise four other perpendicular

pieces c, c, c, c, joined by other cross or ho-

rizontal ones d, d, d, which serve to sustain-

a smooth even plank or table H1K, about

four feet and a half long, two feet and a half

broad, and an inch and a halt thick. Into

the cheeks go two wooden cylinders or roll-

ers, DFFG, about six inches in diameter,,

borne up at each end by the cheeks
;
whose .

ends, which are lessened to about two inches

diameter, and called trunnions, turn in the

,

cheeks about two pieces of wood in form of

half-moons, lined with polished iron to facili-

tate their motion. Lastly, to one of the trun-

nions of the upper roller is fastened a cross,

consisting of two levers All, or pieces of wood,

traversing each other : the arms of which cross

serve instead of the bar or handle of the let-

ter-press, by turning the upper roller
; and

when the plank is between the two rollers,

giving the same motion to the under one, by
drawing the plank forward and backward.

The ink used for copper plates is a compo-
sition made of the stones of peaches and apri-

cots, the bones of sheep, and i-vory, all WeH
burnt, and called Frankfort black, mixed with
nut-oil that has been well boiled, and ground:
together on a marble in the same manner
as painters do their colours.

The method of printing from copper-plates-

is as follows : They take a small quantity of
this ink on a rubber made of linen rags

strongly bound about each other, and with it

smear the whole face of the plate- as it lies on
a grate over a charcoal fire. The plate being,

sufficiently inked, they fust wipe it over with
a foul rag, then with the palm of their left

hand, and then with that of the right; and to

dry the hand and forward the w iping, the y
rub it from time to time in whiting. In wip-
ing the plate perfectly clean, yet without tak-

ing the ink out of the engraving, the address
of the workman consists. The plate thus-

prepared, is laid on the plank of the presv; ;

over the plate is laid the paper, first well

moistened to receive the impression ; and
over the paper tw o or three folds of flannel.

]

'Filings thus disposed, the arms of the cross

are pulled, and by that means the plate with
;

its furniture is- passed through between the
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collars ; which pinching very strongly, yet
equally, press the moistened paper into
tiie strokes of the engraving, whence it ab-
sorbs the ink

PRISM, in geometry, an oblong solid,

contained under mere than four planes,
whose bases are equal, parallel, and alike si-

tuated. See Geometry.
Prism, in dioptrics. See Optics.
PRISON, a gaol, or place of confinement.

See Gaol. Lord Coke observes, that a
prison is only a place of safe custody, salva
custodia, not a place of punishment. Any
place where a person is confined may be
said to be a prison : and when a process is

issued against one, he must, when arrested

|

thereon, either be committed to prison, or
be bound in a recognizance with sureties,
or else give bail, according to the nature of
the case, to appear at a certain day in court,
there to make answer to what 'is alleged
against him. When a person is taken and
sent to prison in a civil case, he may he re-
leased by the plaintiff in the suit

; but if it

is for treason or felony, lie may not regularly
be discharged until lie is indicted of the fact
and acquitted.

The good policy of imprisonment for debt
has been frequently called in question (pro-

: bablv by those who were most in danger of
suffering from it). We are of opinion, "how-

i ever, that it is in the whole productive of
salutary consequences in a state, and the
terror of a gaol is is many cases an useful
moral restraint. 1 he following paper, how-
ever, set forth by the laudable society for
the discharge and relief of persons imprison-
ed for small debts, will excite various reflec-
tions in different readers

; and without any
comment we submit it as a curious docu-
ment to the statesman, or political arith-
metician, as throwing some light on the
manners and character of the age.
A summary view of the money annually

I
expended by the society for the discharge
and relief of persons imprisoned for small
debts, Craven-street, Strand, from the insti-

tution in 1772, to the 31st of March, 1804.
1772 No. of debtors dischar-

to ged and relieved. Expended.
£ s. d.

1774 1772 for the sum of 4622 17 1

1775 966 1724 1

%1776 673 1842 13
1777 877 1729 19 7

'

1778 779 1 764 0 1 f
1779 811 1611 15 .3

1780 628 1288 17 1

1781 321 828 15 9
1782 389 935 3 9
1783 547 1121 12 0
17-84 535 996 12 3
1785 463 904 9 1

1786 339 715 8 9
1787 343 719 9 10
1788 710 1 566 4 2i
1789 612 1926 3 3!
1790 798 2303 9 3
1791 666 1777 0 6
3792 460 1297 14 7
1793 56S 1870 1 5
1794 540 1844 14 9i

1
1795 434 1438 6
1796 481 1 756 0 5
1797 490 1606 15 0
1 798 645 2001 13 6
1799 578 1553 14 5

1800 648 2106 16 10
1801 1885 2870 4 4.
1802 1125 2607 1

1

1

1803 927 2892 14 0
1804- 916 2586 2 1

20,906 debtors. r 69, 1 15 persons
who had 12, 546 wives

)
immediately be-

and 35,699 children
j
neiitedfor.5478

1

1.

\_3s. 5jd.
Ihe average for the debts of the above

20,905 debtors is 2l. 1

2

s 4\d. each, and for
each individual relieved 15v. Id.
PRIS I IS, or saw-fish, a genus of fishes of

the order chondropterigii : the generic
character is, snout long, flat, spinous down
the edges, spiracles lateral

; body oblong,
roundish, covered with a rough, coriaceous
skin

; mouth beneath
; nostrils before the

mouth, half-covered' with a membranaceous
llap

; behind the eyes two oval orifices
;

ventral fins approximate. There are five
species

:

1. Pristis antiquorum. The head is rather
flat at top ; the eyes large, with yellow i rides

;

behind each is a hole, which some have sup-
posed may lead to an organ of hearing. The
mouth is well furnished with teeth, but they
are blunt, serving rather to bruise its prey
than to divide it by cutting. Before the
mouth are two foramina, supposed to be the
nostrils. The rostrum, beak, or snout, is in

general about one-third of the total length
of the fish, and contains in some eighteen,
in others twenty -three or twenty -four,

spines on each side ; these are very stout,
much thicker at the back part, and channel-
led, inclining to an edge forwards. The
fins are seven in number, viz. two dorsal,
placed at some distance from each other

;

two pectoral, taking rise just behind the
breathing-holes, which are five in number;
two ventral, situated almost underneath the
first dorsal ; and lastly, the caudal, occupy-
ing the tail both above and beneath, but
longest on the upper part. The general co-
lour of the body is a dull grey, or brownish,
growing paler as it approaches the belly,
where, it is nearly white. 2. Pectinatus,
which, with the former species, grows to the
largest size of any that have yet come under
the inspection of the naturalist, some spe-
cimens measuring 15 feet in length. The
Dectinatus differs from the pristis antiquo-
pruni, in having the snout more narrow in

proportion at the base, and the whole of it

more slender in all its p'arts
; whereas the

first is very broad at the base, and tapers
considerably from thence to the point. The
spines on each side are longer and more
slender, and vary from twenty-five to thirty-
four in the different specimens: we have
indeed been informed of one which contained
no less than thirty-six spines on each side of
the snout

; but we must confess that we have
never been fortunate enough to have seen
such a specimen. 3. Cuspidatus, of which
we have only seen two specimens, the one
about a foot and a half in length, and
the other more than two feet and a half.

In both of these w7ere twenty-eight spines
on each side

; but the distinguishing feature
is in the spines themselves being particular-
ly fiat and broad, and shaped at the point
more like the lancet used by surgeons in

bleeding, than any other figure. We believe
that no other author has hitherto taken no-
tice of this species. 4. Microdou, of which
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the total length is twenty-eight inches, the
snout occupying ten ; from the base of this

to that of the pectoral fins four inches
;
be-

tween the pectoral and ventral fins six. I he
two dor-al tins occupy nearly the same pro-

portions in respect to each other ; but the

hinder one is the smallest, and all of them are

greatly hollowed out at the back part, much
more so than in the two first species. The
snout differs from that of every other, in se-
veral particulars: it is longer in proportion,
being more than one-tiiird of the whole fish.

The spines do not stand out from the sides

more than a quarter of an inch* and from
this circumstance seem far less capable of
doing injury than any other species yet
known. 5. Cirratus, of which we have
only met with one specimen, which was
brought from Port Jackson in New Hol-
land. It is a male, and the total length
about 40 inches

;
the snout, from the tip

of it to the eye, eleven : the spines widely
different from any of the others ; they are
indeed placed, as usual, on the edge, but
are continued on each side even beyond
the eyes. The longer ones are slender,
sharp, somewhat bent, and about twenty-
in number ; and between these are others
not half the length of the primal ones,
between some three or four, between others
as far as six ; and in general the middle one
of these smaller series is the longest : beside
these a series of minute ones may be per-
ceived beneath, at the very edge* In the
snout likewise another singularity occurs i~

about the middle of it, on each side, near the
edge, arises a ilexible, ligamentous cord, about
three inches and a half in length, appearing
not unlike the beards at the mouth of some
of the gadus or cod genus, and no doubt as
pliant in the recent state. The colour of
the fish is a pale brown

;
the breathing aper-

tures four in number
; the mouth furnished

with live rows of minute, but very sharp teeth.

PRIVET, in botany. See Ligustrum.
PRIVILEGE, in law, some peculiar be-

nefit granted to certain persons or places,
contrary to the usual course of the law-.

Privileges are said to be personal or real.

Personal privileges are such as are extended
to peers, ambassadors, members of parlia-

ment and of the convocation, and their me-
nial servants, &c. A real privilege is that
granted to some particular place; as th*
king’s palace, the courts at Westminster, the
universities, &c.
PRIVY, in lawq denotes one who is par-

taker, or has an interest, in an affair.

Privy Council, is the principal council
belonging to the king, and is generally called
by way of eminence the council.

Privy counsellors are made by the king’s
nomination without either patent or grant

;

and on taking the necessary oaths, they be-
come immediately privy counsellors during
the life of the king that chooses them, but
subject to removal at his discretion. N®
inconvenience now arises from the exten-
sion of the number of the privy council, as
those only attend who are especially sum-
moned for that particular occasion.

Privy seal, is a seal that the king uses t®
such grants, or other things, as pass the great
seal.

PRIZE, or Prise, in maritime affairs, a
vessel taken at sea from the enemies of a
state, or from pirates

; and that either by a
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ship of war, a privateer, &c. having a *om-
ruiisioii for that purpose.

Vessels are looked on as prize, if they

ficrht under any other standard than, that ol

the state from which they have their com-

mission
;

if they have no charter-party, in-

voice, or bill ot lading, aboard; it loaded

“with effects belonging to the king’s enemies,

or with contraband goods. I hose ot the king s

subjects recovered from the enemy, alter

remaining twenty-tour hours in their hands,

are deemed lawful prize.

Vessels that refuse to strike, may be con-

strained ;
and if they make resistance and

fi Jit, become lawful prize it taken,

In ships Tit war, the -prizes are to be di-

vided among the officers, seamen, &c. as his

majesty shall appoint by proclamation ;
but

among privateers, the division is according

to the agreement between the owners.

By stat. 13 Geo. If. c. 4. judges and of-

ficers, failing of their duty, in respect to the

condemnation of prizes, forfeit five hundred

pounds, with full costs of suit: one moiety

to the king, and the other to the informer.

PROA,
jli/ing, in navigation, is a name

given to a vessel used in the South Seas, be-

cause with a brisk trade-wind it sails near

twenty miles an hour. In the construction

«f the proa, the head and stem are exactly

alike, but the sides are very different ;
the

side intended to be always the lee-side being

flat ; and the windward side made rounding,

in the manner of other vessels ;
and to pre-

vent her oversetting, which from her small

breadth, and the straight run of her leeward

side, would, without this precaution, infal-

libly happen, there is a frame laid out of her

from windward, to the end of which is fasten-

ed a log, fashioned in the shape of a small

boat and made hollow. The weight of the

frame is intended to balance the proa, and

the small boat is by its buoyancy (as it is

always in the water) to prevent her overset-

ting to windward; and this frame is usually

called an outrigger. T he body of the vessel

is made of two pieces joined endwise, and

sewed together with bark, for there is no
iron used about her; she is about two inches

thick at the bottom, which at the gunwale

is reduced to less than one. The sail is made
of matting, and the mast, yard, boom, and

outriggers, are all made ot bamboo.
PROBABILI TY of an event, in the doc-

trine of chances, is greater or less according

to the number of chances by which it may
happen or fail. (See Expectation.) The
probability of life is liable to rules of compu-
tation. In the Encyclopedic Methodique,

we find a table of the probabilities of the

duration of life, constructed from that which

is to be found in the seventh volume of the

Suppleiheus a THistoirede M. de Buffon, of

which the following is an abridgement.

Of 23,994 children bom at the same time,

there will probably die,

I In one year

I Remaining | or 15996

•| f In eight years

\ ( Remaining -§ or 1 1997
f In thirty-eight years

3- ( Remaining £ or 7998

z
|

In fifty years
A

| Remaining £ or 5999

f In sixty-one years

*
\ Explaining A or 3992

4
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.5
i f In seventy years - - 51595

'( Remaining -L- or 2399

( In eighty years - - 22395

| Remaining^ or 599

( in ninety years - - 2391-1

ll '

( Remaining «_ or 80

In a hundred years - - 23992

Remaining or

PROBATE. See Wile.
PROBE, a surg.on’s instrument for ex-

amining the circumstances ot wounds, txc.

See Surgery.
PROBLEM, in logic, a proposition that

neither appears absolutely true nor false ; and

no
(r

I

nail. These birds feed on tire blubber or"

|

fat of whales, &c. which being soon conver-

tible into oil,OuppT.es them constantly with

means of defence, as well as provision for

their voting, which they cast up into their

mouths. 'They arc likewise said to feed on
sorrel, which they use to qualify the unctuous

diet they live on. This species inhabits

the isle of St. Kilda ;
makes its appearance

there in November, and continues the whole

year, except September and October ; it

lays a large, white, and very brittle egg, and

the young are hatched the middle of June.

No bird Is of such use to the islanders as

this: the fulmar supplies them with oil for

tneir lamps, down for their beds, a delicacy

7998

11297

15996

17994

19995

consequently may be asserted either in the
j

) 0l- their tables, a balm for their wounds, anti-

affirmative or negative.
. 1 a medicine for their distempers. Ihe fulmar

Problem, in geometry, is a proposition

wherein some operation or construction is re-

quired ; as to divide a line or angle, erector

let fall perpendiculars, Sec. See Geometry.
Problem, in algebra, is a question or pro-

position which requires some unknown truth

to be investigated, and the truth of the dis-

covery demonstrated.

Problem, Kepler's, in astronomy, is the

determining a planet’s residence from the

time; so called from Kepler, who first pro-

posed it. It was this : to find the position of

a right line, which, passing through one

of the foci of an ellipsis, shall cut otF an

area described by its motion, which shall

be in any given proportion to the whole area

of the ellipsis.

The proposer knew no way of solving

the problem but bv an indirect method ;
but

sir Isaac Newton/ Dr. Keil, Sec. have since

solved it directly and geometrically several

wavs.
PROBLEMATICAL resolution, in

algebra, a method ofsolving-difficultquestions

by certain rules, called cnnbns.

PROBOSCIS, m natural history, is the

trunk or snout of an elephant, and some other

beasts and insects.

PROCEDENDO, in law, a writ whereby

a plea or cause, formerly called from an in-

ferior court to the court of chancery, king’s

bench, or court of common pleas, by writ

of privilege, habeas corpus, or certiorari, is

released, and returned to the other court to

be proceeded in, upon its appearing that the

defendant has no cause of privilege, or that

the matter in the party’s allegation is not

well proved.

PROCELLAR IA, in ornithology ; a genus

of birds, belonging to the order of anseres.

The beak is somewhat compressed, and with-

out teeth ; the mandibles are equal, the su-

perior one being crooked at the point ; the

feet are palmated, the hind claw being sessile,

without any toe. Mr. Latham enumerates

twenty-four species, which are principally

distinguished by their colour. The most re-

markable are :

1. The onicrea, petrel, or fulmar. The
size of this bird is rather superior to that of

the common gull: the bill very strong, much
hooked at the end, and of a yellow colour.

The nostrils are composed of two large

tubes, lodged in one sheath : the head, neck,

whole under side of the body, and tail, are

white ; the back and coverts of the wings

ash-coloured ; the quill-feathers dusky ; and

the legs yellowish. In lieu of a back foe,

it has only a sort of spur, or sharp straight

is also a certain prognosticator of the change

of the wind : if it comes to laud, no west

wind is expected for some time ; and the

contrary when it returns and keeps the seat.

The whole genus of petrels, have a peculiar

faculty of spouting from their bills to a con-

siderable distance, a large quantity of pure

oil ;
which they do by way of defence, into-

the face of any one that attempts to take.

them; so that they are, for the sake of this--

panacea, seized by surprise ;
as this oil is

subservient to the above-mentioned medical

purposes. Martin tells us, it has been used

in London and Edinburgh with success in

rheumatic cSses. Frederick Martens, who-

had the opportunity of seeing vast numbers of

these birds in Spitzbergen, observes, that

they are very bold, and resort after the

whale-fishers in great flocks ;. and that, when
a whale is taken, they will, in spite of all. en-

deavours, light on it and pick out large

lumps of fat, even when the animal is alive ^
that the whales are often discovered at sea.,

by the multitudes of them flying; and that,

when one of the former is wounded, prodi-

gious multitudes immediately follow its.

bloody track.. He adds, that it is a most
gluttonous bird> eating till it is forced to dis-

gorge itself.

2. The puffinus, or shear-water, is fifteen

inches in length ;
the breadth thirty-one

the weight seventeen ounces ; the bill is an
inch and three quarters long ; nostrils tubu-

lar, but not very prominent ; the head, and
whole upper sides of the body, wings, tail,

and thighs, are of a sooty blackness; the un-

der side from chin to tail, and inner coverts-

of the wings, white ; the legs weak, and com-
pressed sideways ; dusky behind, whitish be-

fore. These birds are found in the Calf of

Man ;
and, as Mr. Ray supposes, in the

Scilly isles. They resort to the former

in February, take a short possession of the

rabbit-burrows there, and then disappear till

April. They lay one egg, white, and blunt

at each end ;
and the young are fit to b*

taken the beginning of August, when great

numbers are killed by the person who farms

the island ; they are salted and barrelled

;

and when they are boiled, are eaten with

potatoes. During the day they keep at sea,

fishing ; and towards evening return to their

young, whom they feed by discharging the

contents of their stomachs into their mouths,

which by that time is turned into oil : from

the backward situation of their legs, they sit

<juite erect. They quit the island the latter

end of August, or beginning of September
and we hate reason to imagine that, like the
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they ara dispersed over the

whole Atlantic ocean.

3. The pdagica, <*>r stormy petrel, is about

t-lie bulk of the hous«.-swaUo\v ;
the length

six inches -

r the extent of wings thirteen.

The whole bird is black, except the coverts

of the tail and vent-feathers, which are white;

the bill is hooked at the end; the nostrils

tubular; the lugs slender and long. It has

tire same faculty of spouting oil from its bill

as the other species ; and Mr. Brunuich tells

« that the inhabitants ot the Eerroe islands

this bird serve the purposes, of a
«-* ii

Biake —
;

• , *

candle, by drawing a wick through the

mouth and rump, which being lighted, the

flame is fed by the fat and oil of the body.

Except in breeding-time, it is always at sea,

and is seen all over the vast Atlantic ocean,

at the greatest distance from land ;
ollen

following the vessels in great iiocks, to pick

op any thing that foils from on board : for

trial sake, chopped straw has been Hung over,

which tlrey would stand on with expanded

wings, but were never observed to settle or

swim in the water; it presages bad weather,

and cautions the seamen of the approach of a

tempest, by collecting under the stern of the

ships; it braves the utmost fury of the storm,

sometimes skimming with incredible velo-

city along the hollows of the waves, some-

times on the summits.

PROCESS, is the manner of proceeding

in every cause, being the writs and precepts

that proceed or go forth upon the original

in every action, being either original or judi-

cial.. Britton, 138. Process is only meant

to bring the defendant into court, in order

to contest the suit, and abide the determina-

tion of the law. See Impey’s Practice.

PROCKIA, a genus of the polyandria

monogynia class and order. I lie cal. is

three-leaved ;
cor. none ;

berry five-corner-

ed, many-seeded. There is one species, a

shrub of Santa Cruz.

PROCLAMATION, a public notice

given of any thing of which the king thinks

proper to advertise his subjects. Procla-

mations are a branch of the king s preroga-

tive, and no person can make them without

the king’s authority, except mayors of towns,

&c. by custom or privilege. Proclamations

which require the people to do, or not to

do, certain things, have the force of laws

;

but then they are supposed to be consistent

with the laws already in being, otherwise they

are superseded.

PROCREATION- See Physiology.

PROCTOR, a person commissioned to

manage another person’s cause in any court of

the civil or ecclesiastical law. T1 he proctors

of the clergy, are the representatives chosen

by the clergy to sit in the lower house of

convocation ; of these there are two for each

diocese, and one for each collegiate chuich.

PROCURATOR, a person who has a

charge committed to him to act tor another.

Thus the proxies of the lords in parliament

are, in our law-books, called procurators

;

the’ bishops are sometimes called procura-

tores ecclesiarum ;
and the representatives

sent by the clergy to convocation, procura-

tors clench
r

I he word is also used tor a

vicar or lieutenant ;
and vye read of a pro-

curator regni, who was an untient magistrate.

Those who manage causes ia Doctors’ Com-

PRO
mons, are also railed procurators or proctor*.

In our statutes, he who gathers the iruit*

of a benefice for another is jfortieulai ly cak-

ed a procurator, and the instrument in.pow-

ering him to receive them is termed a pro-

curacy.

PROCYON, in astronomy, a fixed star of

the second magnitude in the constellation

called (ranis minor. See Cams.

PRODUCING, in geometry, signifies the

drawing out a line farther till it lias any as-

signed length.

PRODUCT, in arithmetic and geometry,

the factum of two or more numbers, or lines,

&c\. into one another : thus 3 X 4 = 20 the

product required.

In lines it is always (and in numbers some-

times) called the rectangle between the two

lines, or numbers, multiplied by one ano-

ther.

PROFILE, the draught of a building, for-

tification, &c. See Architecture.

Profile also denotes the outline of a

figure, building, member of architecture,

&c.

Profile, in sculpture and painting, de-

notes a head, portrait, &c. when represent-

ed sideways, or in a side view. On almost

all medals, faces are represented in profile.

PROGRESSION, an orderly advancing or

proceeding in the same manner, course, tenor,

proportion, &c.

Progression is either arithmetical, -or geome-

trical.

v ii o

Thai, 1, \ 5, 7, f), 11, ii,

IS, II, 9, 7, 5, S, I,

14

fiOi

Arithmetical Progression, is a series of quan-

tities proceeding by continued equal differences,

either increasing or decreasing. 1 hus,

increasing 1, 3, 5, 7, 9, &c. or

decreasing 21, 18, 15, 12, 9, Ac;

where the former progression increases continu-

ally by the common difference 2, and the latter

scries "or progression decreases continually by

the common difference 3.

1 . And hence, to construct an arithmetical

progression, from any given first term, and with

a given common difference
;
add the common

difference to the first term, to give the 2d
;
to

the 2d, to give the 3d ;
to the 3d, to give the

4th ;
and so on ;

when the series is ascending or

increasing * hut subtract the common difference

continually, when the series is a descending one.

2. The chief property of an arithmetical pro-

gression, and which arises immediately from the

nature of its construction, is this ;
that the sum

of its extremes, or first and last terms, is equal

to the sum of every pair of intermediate terms

that are equidistant front the extremes, or to the

double of the middle term when there is an un-

even number of the terms.

Sum? 14 14 14 14 14 14 14,

where the sunt of every pa'f of terms is the sam*1

number, 14.

Also, a. <*-)- d, a -j-

2

J, A-j- 3d,

ci — 4</j a j**
* 3f/j ct -j 2</j a -j- d, a

slims 2a -f-
Ad 2a -j- Ad 2a -j- Ad 2<z —j— 4^/ 2./-j-4/.

3. And hence it follows, that double the sunt

of all the terms in the series, is equal to the siinu

of the two extremes multiplied by the number

of the terms • and consequently, that the single

sum of all the terms of the series, is equal to

half the said product. So the sum of the 7 terms •

1, 3, 5, 7, 9, 11, 13,

1 + 13 X t = V X 7 = 49.

And the sum of the five terms

a ,
a -J-

d,
a -j- 2d, a -1— 3./, a -f-

Ad, •

is a -{- Ad X

4. Hence also, if the first term of the progres-'

sion is 0, the sum of the series will he equal to-'

half the product of the last term multiplied by'

the number of terms : /. e. the sum of

0 + d 2dA. 3J -L Ad l.d

1 ,d,

where n is the number of terms, supposing 0 to

lie one of them. That is, in other words, t'ic

sum of an arithmetical progression, whether fi-

nite or infinite, whose first term is 0, is to the

sum of as many times the greatest term, in the

ratio of 1 to 2.

5. In like manner, the sum of the squares of

the terms of such a series, beginning at 0, is to

the sum of as many terms each equal to the

greatest, in the ratio of 1 to 3. And,

6. The sum of the cubes of the terms of such

a series, is to the sum of as many times the

greatest term, in the ratio of 1 to 4.

7. And universally, if every term of such a

progression is raised to the mth power, then the

sum of all those powers will be to the sum of as

many terms equal to the greatest, in the ratio of

m -f- 1 to 1. That is,

the sum 0 2d 3d l

,

is to ln -f- lm -J- lm -f l'n - r,
in the ratio of 1 to m 1.

8. A synopsis of all the theorems, or relatio ns,

in an arithmetical progression, between the (ex-

tremes or first and last term, the sum of the (se-

ries, the number of terms, and the common dlif*

ference, is as follows : viz. if

a denotes the least term,

z- the greatest term,

d the common difference,

n the number of terms,

s the sum of the series

;

then will each of these five quantities (ex-

pressed in terms of the others, as below ;
-

a — a — » — 1 • d — * = — ~ V/l^+ — 2dt -f \d.
n n 2

\d — a -f- \f\d — aV 2ds -\--z — y' \d

#-f-z * — » Af d ia -J-
a — 1 • 4

^ __ 2z 71 1 . J
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And most of these expressions v/ill become much
simpler if the first term is 0 instead of a.

Geometrical Progression, is a series of quan-
tities proceeding in the same continual ratio or
proportion, either increasing or decreasing

;
or

it is a series of quantities that are continually
proportional; or which increase by one common
multiplier, or decrease by one common divisor

;

which common multiplier or divisor is called
the common ratio. As,

increasing, 1, 2, 4, 8, 16, &c.
decreasing, 81, 27, 9, 3, 1 , Sec .

;

where the former progression increases continu-
ally by the common multiplier 2, and the latter
decreases by the common divisor 3.

Or ascending, a, ra, r
2
a, fa, Sec.

or descending, a, ~, &c :

r r r

where the first term is a
, and common ratio r.

1. Hence, the same principal properties ob-
tain in a geometrical progression, as have been
remarked of the arithmetical one, using only
multiplication in the geometricals for addition
in the arithmeticals, and division in the former
for subtraction in the latter. So that, to con-
struct a geometrical progression, from any
given first term, and with a given common ra-

tio ;
multiply the 1st term continually by the

common ratio for the rest of the terms, when
the series is an ascending one

;
or divide con-

tinually by the common ratio, when it is a de-
scending progression.

2. In every geometrical progression, the pro-
duct of the extreme terms is equal to the pro-
duct of every pair of the intermediate terms-
that are equidistant from the extremes, and also

.equal to the square of the middle term when
there is a middle one, or an uneven number of
{he terms.

Thus, 1, 2, 4, 8, 16,

16 8 4 2 1

tprod. 16 16 16 16 16.

Also, a, ra, fa, ra, fa,
fa fa fa ra a

gression 1 -|- ——
1

_ _ _ Sec. where

rr- 9
z — 1> and r — 2, it is s or —

-

2— 1

1
~

5. The first or least term of a geometrical
progression, is to the sum of all the terms, as
the ratio minus 1, to the «th power of the ratio
minus 1 ;

that is, a
\ j ” r — 1 * rn — 1.

Other relations among the five quantities a,

”, s, where

a denotes the least term,
z the greatest term,
r the common ratio,

« the number of terms,
s the sum of the progression,

are as below
; viz.

rz — a rn — 1 rn — 1

r~ 1
~ r — 1

U ~
r — 1

" ~\/

z

n — n ~ {/

a

n

rn ~ ‘

And the other values of a, z, and r, are to be
found from these equations, viz.

(s z)
n ~ 1 z — (j — a)" ~ * a,

f — r == 1 — —

.

prod, r'a
1 r'a1

r'a
2 fa2

r'a
2
.

3. The last term of a geometrical progression,

•is equal to the first term multiplied, or divided,

by the ratio raised to the power whose exponent
is less by 1 than the number of terms in the se-

ries
;
so z arn ~ 1

, when the series is an as-

o

cending one, or z — —:—-, when it is a de-
r" — *

scending progression.

4. As the sum of all the antecedents, or all

the terms except the least, is to the sum of all

the consequents, or all the terms except the
greatest, so is 1 to r, the ratio. For,

if * + ra + r
2a+fa are all except the last,

then ra -f- r
2a -j- ra-f- r'a are all except the first

;

where it is evident that the former is to the lat-

ter as I to r, or the former multiplied by r gives

,the latter. So that, z denoting the last term, a

the first term, and r the ratio, also s the sum of

all the terms
;

then j — z
[

s — a
;
* 1 r, or

s — a = s — z . r. And from this equation all

the relations among the four quantities a, z, r, s

are easily.derived
;
such as, s = — —

; viz.
r — 1

multiply the greatest term by the ratio, subtract

the least term from the product, then the re-

niaiuder.divlded by 1 less than the ratio, will

give the sum of the series. And if the least

term a is 0, which happenswhen the descend-

ing progression is.infinitely continued, then the

sum is barely As -in the infinite pro-

6

r" rn 1 — .See Series.
r Z 3 z

PROHIBITION, is a writ properly issu-
ing only out of the court of king’s bench,
being the king’s prerogative writ

; but, for
the furtherance of justice, it may now also
he- had in some cases out of the court of
chancery, common pleas, or exchequer, di-
rected to the judge and parties of a suit in
an inferior court, commanding them to cease
from the prosecution thereof, upon a sugges-
tion, that either the cases originally, or some
collateral matter arising therein, does not
belong to that jurisdiction, but the cogniz-
ance of some other court. 3 Black. 1 12.
Upon the court being satisfied that the

matter alleged by the suggestion is sufficient,
the writ ot prohibition immediately issues

;

commanding the judge not to hold, and the
party not to prosecute, the plea. And if

either the judge or party shall proceed after
such prohibition, an attachment may be
had against them for the contempt, by the
court that awarded it, and an action will lie

against, them to repair the party in damages.
3 Black. 113.

PROJEC TILE, or Project, in mechanics, is

any body which, being put into a violent mo-
tion by an external force impressed upon it, is
dismissed from the agent, and left to pursue its
course

; such as a stone thrown out of the hand
or a sling, an arrow from a bow, a ball from a
gun, &c.

PROJECTILES, the science of the motion
velocity, flight, range, Ac. of a projectile put
into violent motion by some external cause, a»
the force of gunpowder, Sec. This is the foun-
dation of gunnery, under which article mav he
found all that relates peculiarly to that branch.

All bodies, being indifferent as to motion or
rest, will necessarily continue the state they are
put into, except so far as they are hindered, and
forced to change it by some new cause. Hence,
a projectile, put in motion, must continue eter-
nally to move on in the same right line, and with
the same uniform or constant velocity, were it
to meet with no resistance from the medium,
por had any force of gravity to encounter.

*

In the first case, the theory of projectile*

. ^
vou * (1 be very simple indeed

;
for there would

be nothing more to do, than to compute the
space passed over in a given time by a mven
constant velocity : or either of these, 'from the
other two being given,

®ut by the constant action of gravity, the
piojectile is continually deflected more and more
from its right-lined course, and that with an ac-
celerated velocity : which, being combined with
its projectile impulse, causes the body to move
in a curvilineal path, with a variable motion,
which path is the curve of a parabola, as will
be proved below

; and the determination of the
range, time of flight, angle of projection, and
variable velocity, constitutes what is usually
meant by the doctrine of projectiles, in the com-
mon acceptation of the word.
What is said above, however, is to be under-

stood of projectiles moving in a non-resisting
medium

;
for when the resistance of the air is

also considered, which is enormously great, and
which very much impedes the first projectile ve-
locity, the path deviates greatly from the para-
bola, and the determination of the circumstances
of its motion becomes one of the most complex
and difficult problems in nature.

In the first place, therefore, it will be proper
to consider the common doctrine of projectiles,
or that on the parabolic, theory, or as depending
only on the nature of gravity and the projectile
motion, as abstracted from the resistance of the
medium.

Little more than 200 years ago, philosophers
took the line described bv a body projected
horizontally, such as a buftet out of a cannon
while the force of the powder greatly exceeded
the weight of the bullet, to be a right line, after
which they allowed it became a curve. Nicholas
I artagha was the first who perceived the mis-
take, maintaining that the path of the bullet
was a curved line through the whole of its ex-
tent. But it was Galileo who first determined
what particular curve it is that a projectile de-
scribes

; shewing that the path of a bullet pro-
jected horizontally from an eminence, was a
parabola the vertex of which is the point
where the bullet quits the cannon. And the
same is proved generally, in the 2d article fol-
lowing, when the projection is made in any di-
rection whatever, viz. that the curve is always
a parabola, supposing the body moves in a non-
resisting medium.

The Laws ofthe Motion of Projectiles.
I. If a heavy body is projected perpendicu-

larly, it will continue to ascend or descend per-
pendicularly

; because both the projecting and
the gravitating force are found in the same line
ot direction.

parallel to the horizon, or in any oblique .

reaction ; it will, by this motion in conjuncti
with tire action of gravity, describe the cur
line of a parabola, (Fig. i.)

For, let the body he projected from A, in t
direction AD, with any uniform velocity • th
in anv equal portions of time it would by tl
impulse alone, describe the. equal spaces /
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J3C, CD, &c. in the line AD, if it was not
drawn continually down below that line by the
action of gravity. Draw BE, CE, DG, &c. in

the direction of gravity, or perpendicular to the
horizon

,
and take BE, CF, DG, &c. equal to

the spaces through which the body would de-
scend by its gravity in the same times in which
it would uniformly pass over the sp ices AB,
AC, AD, &c. by the projectile motion. Then,
since by these motions, the body is carried over
the space AB in the same time as the space BE.
and the space AC in the same time as the space
CE, and the space AD in the same time as the
space DG, &c. ; therefore, by the composition
ot motions, at the end of those times the body
will be found respectively in the points E, F, G,
&c. and consequently the real path of the pro-
jectile will be the curve line AEFG, &c. But
the spaces AB, AC, AD, &c. being described
by uniform motion, are as the times of descrip-
tion

; and the spaces BE, CF, DG, &c. described
jn the same times by the accelerating force of
gravity, are as the squares of the times

;
conse-

quently the perpendicular descents are as the
squares. of the spaces in AD,
that is, - - - BE, CF, DG, &c,
are respectively propor-

tional to - AB 2

, AC 2

, AD 2

, &c.
which is the same as the property of the para-
bola. Therefore the path of the projectile is the
parabolic line AEFG, &c. to whidi AD is a
tangent at the point A.

Hence, 1. The horizontal velocity of a pro-
jectile is always the same constant quantity, in

every point of the curve
; because the horizon-

tal motion is in a constant ratio to the motion in

AD, which is the uniform projectile motion

;

viz. the constant horizontal velocity being to

the projectile velocity, as radius to the cosine
of the angle DAH, or angle of elevation or de-
pression of the piece above or below the hori-

zontal line AH.
2. The velocity of the projectile in the direc-

tion of the curve, or of its tangent, at any point

A, is as the secant of its angle BAI of direction

above the horizon. For the motion in the hori-

zontal direction AI being constant, and A1 be-
ing to AB as radius to the secant of the angle
A ; therefore the motion at A, in AB, is as the
secant of the angle A.

3. The velocity in the direction DG of gra-
vity, or perpendicular to the horizon, at any
point G of the curve, is to the first uniform pro-
jectile velocity at A, as 2GD to AD. For the
times of describing AD and DG being equal,
and the velocity acquired by freely descending
through DG being such as would carry the
body uniformly over twice DG in an equal time,

and the spaces described with uniform motions
being as the velocities, it follows that the space
AD is to the space 2DG, as the projectile velo-
city at A is to the perpendicular velocity at G.

III. The velocity m the direction of the curve,
at any point of it, as A, is equal to that which
is generated by gravity in freely descending
through a space which is equal to one-fourth of
the parameter of the diameter to the parabola
at that point. (Fig. 2.)

Let PA or AB be the height due to the velo-

city of the projectile at any point A, in the di-

rection of the curve or tangent AC, or the ve-

locity acquired by falling through that height

;

and complete the parallelogram ACDB-. Then
is CD — AB or AP, the height due to the velo-

city in the curve at A ; and CD is also the height

due to the perpendicular velocity at D, which
will therefore be equal to the. former r but, by
the last corollary, the velocity at A is to the

perpendicular velocity at D, as AC to 2CD
;

and as these velocities are equal, therefore AC
or BD is equal to 2CD or 2AB; and hence AB
or AP is equal to ijBD, or of the parameter of

the diameter AB, by the nature of the parabola.

Hence, L If through the point P, the line PL

is drawn perpendicular to AP ; then the velo-

city in the curve at every point, will be equal to

the velocity acquired by falling through the

perpendicular distance of the point from the

said line PL; that is, a body falling freely

through

PA, acquires the velocity in the curve at A,
EF, - - - at F,

KD, - - - - at D,
LH, - - - at IL

The reason of which is, that the line PL is what
is called the directrix of the parabola

;
the pro-

perty of which is, that the perpendicular to it,

from every point of the curve, is equal to one-
fourth of the parameter of the diameter at that

point, viz.

PA —
-J
the parameter of the diameter at A,

EF — - - • - - at F,

KD — - - - - at L,
LH- - - - - at H.

2. If a body, after falling through the height
PA, which is equal to AB, and when it arrives

at A, if its course is changed, by reflection

from a firm plane AI, or otherwise, into any di-

rection AC, without altering the velocity; and
if AC is taken equal to 2AP or 2AB, and the
parallelogram is completed; the body will de-
scribe the parabola passing through the point D.

3. Because- AC =: 2AB, or 2CD, or 2AP ;

therefore AC 2 2AP 2CD, or AP . 4CD;
and because all the perpendiculars EF, CD, GH,
are as AE 2

, AC 2
, AG2

therefore, also AP . 4EF
=: AE2

,
and AP . 4GH — AG2

, &c.
;
and be-

cause the rectangle of the extremes is equal to

the rectangle of the means, of four proportionals,
therefore it is always,

ap : ae : : ae : 4ef,
and AP

; AC ( * AC f 4CD,
and AP

;
AG *: AG * 4GH,

and so on.

IV. Having given, the direction of a projectile,

and the impetus or altitude due to the first ve-
locity

;
to determine the greatest height to

which it will rise, and the random or horizontal
range. (Fig. 3.)

Let AP be the height dire to the projectile

velocity at A, or the height which a body must
fall to acquire the same velocity as the projectile

has in the curve at A ;
also AG the direction,

and AH the horizon. Upon AG let fall the per-

pendicular PO, and on- AP the perpendicular
QR; so shall AR be equal to the greatest alti-

tude CV, and 4RO equal to the horizontal

range AH. Or, having drawn PQ perpendicu-
lar to AG, take AG == 4AQ, and draw GH
perpendicular to AH; then AH is the range.

For, by the last cor. AP * AG * * AG * 4GH,
and by sim. triangles, AP * AG- " AQ * GH,

or AP
:
AG'

: : 4AQ : 4GH;
therefore AG— 4AQ

;
and, by similar triangles,

AM =4RQ.
Also, if V is the vertex of the parabola, then

AB or jAG =: 2AQ, or AQ = OB; conse-

.

quently AR — BV, which i3 CV by the na-
ture of the parabola.

Hence, 1. Because the angle Q is a right an-
gle, which is the angle in a semicircle : there-

fore if upon AP as a diameter a semicircle is

described, it will pass through the point Q.
(Fig. 4.)

2. Tf the horizontal range and the projectile

velocity are given, the direction of the piece- so

as to hit the object Id will be thus easily found:
Take-AD =: -JAH, and draw DQ perpendicular
to AH, meeting the semicircle described on the
diameter AP in Q and q : then either AQ or Aq
will be the direction of the piece. And hence
it appears, that there are two directions AB and,

Ab which, with the same projectile velocity,

give the very same horizontal range AH : and
these two directions make equal angles qAD and
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QAP with AH and AP, because the arc PQ is

equal to the arc Ay.

3. Or if the range AM and direction AB are

given, to find the altitude and velocity or im-

petus : Take AD = -JAH, and erect the perpen-

dicular DQ meeting AB in O ; so shall DO be

equal to the greatest altitude CV. Also erect

AP perpendicular to AH, and QP to AQ so

snail AP he the height due to the velocity.

4. When the body is projected with the same
velocity, but in different directions

,
the hori-

zontal ranges AH will be as the sines of double

the angles of elevation; or, which is the same
tiling, as the rectangle of the sine and cosine of

elevation. For AD or RO, which is -|AH, is

the sine of the arc AO, which measures double
the angle QAO of elevation.

And when the direction is the same, but the

velocities different, the horizontal ranges are as

the square of the velocities, or as the height AP,
which is as the square of the velocity; for the

sine AD or RQ, or jAH, is as the radius, or as

the diameter AP.
Therefore, when both are different, the ranges-

are in the compound ratio of the squares of the

velocities, and the sines of double the angles of
elevation.

5. The greatest range is when the angle of

elevation is half a right angle, or 45°. For the
double of 45 is 90°, which has the greatest sine.

Or the radius OS, which is ^ of the range, is the

greatest sine.

And hence the greatest range, or that at an
elevation of 45°, is just double the altitude AP,.
which is due to the velocity, or equal to 4VC.
And consequently, in that case, C is the focus
of the parabola, and AH its parameter.
And the ranges are equal at angles equally

above and below 45°.

6. When the elevation is 15°,- the double of
which, or 30°, having its sine equal to half the
radius, consequently its range will be equal to>

AP, or half the greatest range at the elevation-
of 45°; that is, the range at 15° is equal to the
impetus or height dbe to the projectile velocity .

7. The greatest altitude CV, being equal to
AR, is as the versed sine of double the angle of
elevation, and also as AP or the square of the
velocity. Or as the square of the sine of eleva-
tion, and the square of the velocity

; for the
square of the sine is as the versed sine of the
double angle.

3.. The time of flight of the projectile, which
is equal' to the- time of a body falling freely
through GH or 4CV, 4 times the altitude, is
therefore as the square root of the altitude, or
as the projectile velocity and sine of the eleva-
tion.

9. And hence may be deduced the following
set of theorems, for finding all the circumstances
relating to projectiles on horizontal planes, hav-
ing any two of them given. Thus, let

s,c, t — sine, cosine, and tang, of elevation
S,.v = sine and vers of double the elevation

R the horizontal rage, T the time of flight, V
the projectile velocity, II the greatest height' of

the projectile, g
— 16^ feet, and a — the im-

petus or the altitude due to the velocity V
Then*

'

R — 2aS = 4asc= ~ =. = -£*
2g S s- t

4h.

H _
s s

V = */4ag =^=V— =

T = —= 2s V*-=V— = */—=V*£ £ £ Sc v
gf

H = «* = \av =~ R — = *0L _
4<

4jr
“

gT 2

=
4?
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And from any of these, the angle of direction

mav be found.

V. To determine the range on an oblique

plane ;
having given the impetus or the velo-

city, and the angle of direction.

Let AE he? the oblique plane, at a given angle

above or below the horizontal plane AH ; AG
.the direction of the piece ; and AP the altitude

due to the projectile velocity at A. (rig. fi.)

Bv the last prop, find the horizontal range

AH to the given velocity and direction draw
HE perpendicular to AM, meeting the oblique

plane in p. ;
draw EF parallel to the direction

.AG, and FI parallel to HE
;
so shall the pro-

* jeetile pass through I, and the range on the ob-

lique .plane will be A!. This is evident from the

properties of the parabola: see Conic Sections,

where it is proved, that if AH, AT, are any rvyo

lines terminated at the curve, and IF, HE, are

parallel to the axis ;
then is EE parallel to the

tangent AG. (Figs. 6 and 7.)

lienee, 1. If AO is drawn perpendicular to

the plane AI, and AP is bisected by the per-

pendicular STO ;
then with the centre O de-

scribing a circle through A and P, the same will

also pass through q ;
because the angle GAI,

formed by the tangent AG and AI, is equal to

the angle APq, which will therefore stand upon
the same arc Aq.

2. If there are given the range and velocity,

or the impetus, the direction will then be easily

found thus: Take At — fAI ;
draw -Lq perpen-

dicular to AH, meeting the circle described with

the radius AO in two points q and y; then Ay
or Ay will be the direction of the piece. And
hence it appears that there arc two directions,

which, with the same impetus, give the very

same range AI, on the oblique plane. And these

•two directions make equal angles with AI and

AP, the piano and the perpendicular, because

the arc Py = the arc Ay. They also make
equal angles with a line drawn from A through

S, because the arc Sy = the arc Sy.

3. Or, if there are given the range AI, and

the direction Ay, to find the velocity or impe-

tus. Take At = ^AI ;
and erectly perpendi-

cular to AH, meeting the line of direction in q ;

then draw yP, making the angle AyP = the an-

gle Akq ; so shall AP be the impetus, or alti-

tude due to the projectile velocity.

4. The range on an oblique plane, with a

given elevation, is directly as the rectangle of

the cosine of the direction of the piece above the

horizon, and the sine of the direction above the

oblique plane, and reciprocally as the square

ef the cosine of the angle of the plane above or

below the horizon.

For,put s = sin. A. yAI or APy,
e = cos. A yAH or sin. PAy,

C =55 COS. A. IAH or sin. Akd or Aiy or

AyP.

Then, in the tri. APy, C : s :: AP : Ay,

and in the trian. Aiy, C : e :: Ay : A*,

therefore by compos. C 2
: cs :: AP : At = ^AI,

so that the oblique range A I = ~ X 4AP.

Hence the range is the greatest when Ai is

the greatest, that is, when iy touches the circle

in the middle point 8 ;
and then the line of di-

rection passes through S, and bisects the angle

formed by the oblique plane and the vertex.

Also the ranges are equal at equal angles above

and below this direction for the maximum.

5. The greatest height cv or iy of the projec-

x*

tile, above the plane, is equal to -

2 X AP. And

therefore it is as the impetus and square of the

sine of direction above the plane directly, and

square of the cosine of the plane’s inclination

reciprocally.

For, C (sin. AyP) \
s (sin. APy) ” AP ' Ay,

and C (sin. Aiy)
]

s (sin. iAy) ” Ay * iy,

therefore by comp. C : * ** AP ' tq.

G. The time of flight in the curve AH is =±
2s ky

,
.— V — » where £ = 1 G fL- feet. And there-

c S
fore it is as the velocity and sine of direction
above the plane directly, and cosine of the
plane’s inclination reciprocally. For the time
of describing the curve, is equal to the time of

. 4s
1

falling freely through Gl, cr 4iy, or —- x AP.
C'

Therefore, the time being as the square root of

• ilj 2s a I*

the distance, y'g * — c/AP " V * —— / .

c
’

' c ' g
the time of flight.

7. From the foregoing corollaries may be col-

lected the following set of theorems, relating to

projectiles made on any given inclined planes,

either above or below the horizontal plane
;

in

which the letters denote as before, namely,

c — cos. of direction above the horizon,

C — cos. of inclination of the plane,

s =z sin. of direction above the plane,

R the range on the oblique plane,

T the time of flight,

V the projectile velocity,

H the greatest height above the plane,

a the impetus, or alt. due to the velocity V,

g 1 6-^2 feet. Then

R = Ax4i= "v = £T. =t i«H.
C 'S

X
2V2 JR

4 d-c
2 4c

V = i/4ag = C V— = <?CT SS — VgH

T = — V—=_ =V— - V—.
,

c X Xc sc .?

And from any of these, the angle of direction

may be found.

Of the Path of Projectiles, as depending on the

Residance of the Air.

For a long time after Galileo, philosophers
seemed to be satisfied with the parabolic theory
of projectiles, deeming the effect of the air’s re-

sistance on the path as of no consequence. In
process of time, however, as the true philosophy
began to dawn, they began to suspect that the

resistance of the medium might have some ef-

fect upon the projectile curve, and they set

themselves to consider this subject with some at-

tention.

Huygens, supposing that the resistance of the
air was proportional to the velocity of the mov-
ing body, concluded that the line described by
it would be a kind of logarithmic curve.

But Newton, having clearly proved, that the
resistance to the body is not proportional to the

velocity itself, but to the square of it, shews, in

his Principia, that the line a projectile describes,

approaches nearer to an hyperbola than a para-

bola.

Mr. Robins has shewn that, in some cases, the

resistance to a cannon-ball amounts to more
than 20 times the weight of the hall

; and Dr.
Hutton, having prosecuted this subject far be-

yond any former example, has sometimes found
this resistance amount to near 100 times the

weight of the ball, viz. when it moved with a

velocity of 2000 feet per second, which is a rate

of almost 23 miles in a minute.
Mr. Robins has not only detected the errors

of the parabolic theory of gunnery, which takes

no account of the resistance of the air, but
shews how to compute the real range of Resisted

bodies.

There is an odd circumstance which often

takes f>lace in the motion of bodies projected
with considerable force, which shews the great
complication and difficulty of this subject; name-
ly, that bullets in their flight are not only de-
pressed beneath their original direction by the

action of gravity, but are also frequently driven
to the right or left of that direction by the ac-
tion of some other force.

Now if it was true that bullets varied tlieir

direction by the action of gravity only, then it

ought to happen that the errors in their flight
to the right or left of the mark they were aimed
at, should increase in the proportion of the dis-
tance of the mark from the piece only. But this
is contrary to all experience : the same piece
which will carry its bullet within pn inch of the
intended mark at 10 yards distance, cannot be
relied on to 10 inches in 100 yards, much less

to 30 in 300 yards.

And this inequality can only arise from the
track of the bullet being incurvated sideways as
well as downwards

;
for by this means the dis-

tance between the incurvated line and the line
of direction, will increase in a much greatef
ratio than that of the distance

;
these lines coin-

ciding at the mouth of the piece, and afterwards
separating in the manner of a curve from its

tangent, if the mouth of the pifeee is considered
as the point of contact.

This is put beyond a doubt from the experi-
ments made by Mr. Robins ; who found also
that the direction of the shot in the perpendi-
cular iine was not less uncertain, falling some-
times 200 yards short of what it did at other
times, although there was no visible cause of dif-

ference in making the experiment. See Rifi.e.

PROJECTION, in mechanics, the act of giv-
ing a projectile its motion.

If the direction of the force, by which the
projectile is put in motion, is perpendicular to.

the horizon, the projection is said to be perpen-
dicular

;
if parallel to the apparent horizon, ft

is said to be an horizontal projection; and if it

makes an oblique angle with the horizon, the
projection is oblique. In all cases, the angle
which the line of direction makes with the hori-
zontal line, is called the angle of elevation of
the projectile, or of depression when the line of
direction points below the horizontal line.

Projection, in perspective, denotes the ap-
pearance or representation of an object on the
perspective plane. So, the projection of a point,
is a point where the optic ray passes from the
objective point through the plane to the eye

;

or it is the point where the plane cuts the optic
ray. And hence it is easy to conceive what i*

meant by the projection of a line, a plane, or a
olid.

Projection of the Sphere in Plano, is a repre-
sentation of the several points or places of the
surface of the sphere, and of the circles described
upon it, upon a transparent plane placed be-
tween the eye and the sphere, or such as they
appear to the eye placed at a given distance.

For the laws of this projection, see Perspec-
tive : the projection of the sphere being only a
particular case of perspective.

The chief use of the projection of the sphere,
is in the construction of planispheres, maps, and
charts

;
which are said to be of tills or that pro-

jection, according to the several situations of
the eye, and the perspective plane, with regard
to the meridians, parallels, and other points or
places to he represented.

The most usual projection of maps of the
world, is that on the plane of the meridian,
which exhibits a right sphere

; the first meridian
being the horizon. The next is that on the plane
of the equator, which has the pole in the centre,
and the meridians the radii of a circle, &c. and
this represents a parallel sphere. See Map.
The projection of the sphere is usually di-

vided into orthographic and stereographic
;
to

which may be added gnomonic.
Projection orthographic, is that In which the

surface of the sphere is drawn upon a plane,
cutting it in the middle

;
the eye being placed

at an infinite distance vertically te one of the
hemispheres. And,
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Projection stercographic of the sphere, is that

In which the surface and circles of the sphere
are drawn upon the plane of a ,threat circle, the
eve being in the pole of that circle.

Projection gnomonical of the sphere, is that in
which the surface of the sphere is drawn upon
a plane withoutside of it, commonly touching
it, the eye being at the centre of the sphere.

Latvs of the orthographic projection.— 1 , The
rays coming from the eye, being at an infinite

distance, and making the projection, are parallel
to each other, and perpendicular to the plane of
projection.

A A right line perpendicular to the plane of
projection, is projected into a point where that
line meets the said plane. (Fig. 8.)

3. A right line, as AB, or CD, not perpendi-
cular, but either parallel or oblique to the plane
of the projection, is projected into a right line,

as EF or GH, and is always comprehended be-
tween the extreme perpendiculars AE and BF,
or CG and DH.

4. The projection of the right line AB is the
greatest, when AB is parallel to the plane of the
projection.

5. Hence it is evident, that a line parallel to
the plane of the projection, is projected into a
right line equal to itself

;
but a line that is ob-

lique to the plane of projection, is projected
into one that is less than itself. (Fig. 9.)

G. A plane surface, as ACBD, perpendicular
to the plane of the projection, is projected into
the right line, as AB, in which it cuts that plane.
Hence it is evident, that the circle ACBD per-
pendicular to the plane of projection, passing
through its centre, is projected into that diame*
ter AB in which it cuts the plane of the projec-
tion. Also any arch as CV is projected into Oo,
equal to ca, the right sine of that arch

;
and the

eomplemental arc rB is projected into oB, the
versed sine of the same arc dB.

_

7. A circle parallel to the plane of the projec-
tion, is projected into a circle equal to itself,

having its centre the same with the centre of the
projection, and its radius equal to the cosine of
its distance from the plane. And a circle ob-
lique to the plane of the projection, is projected
into an ellipsis, whose greater axis is equal to
the diameter of the circle, and its less axis equal
to double the cosine of the obliquity of the cir-

cle to a radius equal to half the greater axis.

Properties oj the stereographic projection .

—

1. In
this projection a right circle, or one perpendi-
cular to the plane of projection, and passing-

through the eye, is projected into a line of halG
tangents.

2. The projections of all other circles, not
passing through the projecting point, whether
parallel or oblique, are projected into circles.
Figs. 10, 1 1, and 3 2.

I hus, let ACEDB represent a sphere, cut by
a plane RS, passing through the centre I, per-
pendicular to the diameter EH, drawn from E
the place of the eye ; and let the section of the
sphere by the plane RS be the circle CFDL,
whose poles are H and E. Suppose now AGB
is a circle on the sphere to be projected, whose
pole most remote from the eye is P

; and the
visual rays from the circle HGB meeting in E,
form the cone AG BE, of which the triangle
AEB is a section through the vertex E, and dia-
meter of the base AB ; then will the figure aglf
which is the projection of the circle AGB, be it-

self a circle. Hence, the middle of the projected
diameter is the centre of the projected circle,
whether it is a great circle or a small one : also
the poles and centres of all circles parallel to
the pkne of projection, fall in the centre of the
projection : and all oblique great circles cut the
primitive circle in two points diametrically op-
posite.

3. The projected diameter of any circle sub-
tends an angle at the eye equal to the distance
«f that circle from its nearest pole, taken on the

VOL. II.

PRO
sphere ; and tnat angle is bisected bv a right
line joining the eye and that pole. Thus, let the
plane RS (rig. 13) cut the sphere HFEC through
its centre 1 ;

and let ABC be any oblique great
circle, whose diameter AC is projected into ac\
and KOL any small circle parallel to ABC,
whose diameter KL is projected in LI. The dis-
tances of those circles from their pole P, bein°-
the arcs AHP, KFIP, and the angles aEc, LFJ,
are the angles at the eye, subtended by their
projected diameters, nc and LI. Then is the
angle aEc measured by the arc AHP, and the
angle LEI measured by the arc KHP, and those
angles are bisected by EP.

3. Any point of a sphere is projected at such
a distance from the centre of projection, as is

equal to the tangent of half the arc intercepted
between that point and the pole opposite to the
eye, the semidiameter of the sphere being radius.
1 hus, let C^EB (fig. 14) be a great circleof the
sphere, whose centre is c

; GH the plane of pro-
jection cutting the diameter of the sphere in b
and B

;
also E and C the poles of the section by

that plane; and a the projection of A. Then ca
is equal to the tangent of half the arc AC, as is

evident by drawing CF = the tangent of half
that arc, and joining cF.

4. The angle made by two. projected circles, is

equal to the angle which these circlesinake on the
sphere. For let IACE (fig. 15) and ABL be two
circles on a sphere intersecting in A

;
E the pro-

jecting point
; and RS the plane of projection,

in which the point A is projected in a, in the
line IC, the diameter of the circle ACE, Also
let DH and FA be tangents to the circles ACE
and ABL. Then will the projected angle d.f
be equal to the spherical angle BAC.

5. 1 lie distance between the poles of the pri-
mitive circle and an oblique circle, is equal to
the tangent of half the inclination of those cir-
cles; and the distance of their centres is equal
to the tangent ol their inclination, the semidi-
ameter of the primitive being radius. For let AC
(fig. 16) be the diameter of a circle, whose poles
are P and Q, and inclined to the plane of pro-
jection in the angle A1F

; and let a, c,p, be the
projections of the points A, C, P; also let HaE
be the projected oblique circle, whose centre is

? Now when the plane of projection becomes
the primitive circle, whose pole is I, then is

Ip = tangent of half the angle AIF, or of half
the arch AF : and Iq — tangent of AF, or of the
angle FH*i — AIF.

_

6- If through any given point in the primi-
tive circle, an oblique circle is described,
then the centres of all other oblique circles
passing through that point, will be in a right
line drawn through the centre of the first ob-
lique circle, and perpendicular to a line passing
through that centre, the given point, and the
centre of the primitive circle. Thus, let GACE
(fig. 17) be the primitive circle, andADEI a great
circle described through D, its centre being B,
UK is a right line drawn through B, perpendi-
cular to a right line Cl passing through D and B
and the centre of the primitive circle. Then
the centres of all other great circles, as FDG,
passing through D, will fall in the line HK.

7. Equal arcs of any two great circles of the
sphere will be intercepted between two other
circles drawn on the sphere through the remotest
poles of those great circles. For let PBEA.(fig. 18)
be a sphere, on which AGB and CFD are” two
great circles, whose remotest poles are FI and P-
and through these poles let the great circle
PBEC and the small circle PGE be drawn, cut-
ting the great circles AGB and CFD in the points
B, G, D, F. Then are the intercepted arcs BG
and DF equal to one another.

8. If lines are drawn from the projected pole
of any great circle, cutting the peripheries of
the projected circle and plane of projection,
the intercepted arcs of those peripheries art-
equal; that is, the arc BG= df.

3 !»
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9. The radius of any lesser circle, whose plane
is perpendicular to that of the primitive circle,

is equal to the tangent of that lesser circle's

distance from its pole; and the secant of that
distance is equal to the distance of the centres
of the primitive and lesser circle. For let P (rig.

19) be the pole and AB the diameter of a lesser

circle, its plane being perpendicular to that of
the primitive circle, whose centre is C: then J
being the centre of the projected lesser circle, da
is equal to the tangent of the arc PA, and dC =z
the secant of PA.

PROJECTURE. See Architecture.
PROLAPSUS. See Surgery.
PROLATE, n geometry, an epithet ap-

plied to a spheroid produced by the revolu-
tion ot a semi-ellipsis about its larger dia-

meter.

PROMISE, is where, upon a valuable
consideration, persons bind themselves by
words to do or perform such a thing agreed
on : it is m the nature of a verbal covenant,
and wants only the solemnity of writing and
sealing to make it absolutely the same. Yet
tor the breach of it, the remedy is different

;

for instead of an action of covenant, there
lies only an action upon the case, the tla-

mages whereof are to be estimated and de-
termined by thejurv.

PROMISSORY NOTE. See Bills of
Exchange.

PRONOUN, in grammar, a declinable
part of speech, which being put instead of a
noun, points out some person or thing.

PROOF, the shewing or making plain the
truth of any matter alleged

; either in giving
evidence to a jury on a trial, or else on in-

terrogatories or by copies of records, or
exemplifications of them. See Evidence.
Proof of art ilitry and small arms, is a

trial whether they stand the quantity of pow-
der allotted for {hat purpose. The rule of
the board of ordnance is, that all guns under
24-pounders are loaded w ith powder as much
as their shot weighs

; that is, a brass 24--

pounder with 21 lb. a brass 32-poimdcr w ith
26 lb. 12 oz. and a 42-pounder with 311b.
8 oz. the iron 24-pounder with 1 8 lb. the
32-pounder with 21 lb. 8 oz. and the 42-
pounder with 25 lb.

i he brass light field-pieces are proved
with powder that Weighs half as much as
their shot, except the 24-pounder, which is

loaded with 10 lb. only.

Government allows 1 1 bullets of lead in
the pound for the proof of muskets

; and 14 5,
or twenty-nine in two, for service; seventeen
in the pound for the proof of carbines, and
twenty for service

; twenty-eight in the pound
for the proof of pistols,' and thirty-four for
service.

A' hen guns of a new metal, or of lighter
construction, are proved ; then, besides the
common proof, they are fired 200 or 300
times, as quick as they can be loaded w ith
the common charge given in actual service.
Guv light six'pounders were fired 300 times
in three hours and twenty-seven minute-,,
loaded with 1 lb. 4 oz., without receiving
any damage.
Proof of ponder, is in order to try its

goodness and strength. See Gunpowder.
Proof of cannon, is made to ascertain

their being well cast, their having no cavities
in the metal, and in a word, their being m
to resist the effort of their charge of p<nvder
In making this proof, tire piece is laid upg*
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the ground, supported only by a piece of

wood in the middle, of about five or six

inches thick, to raise the muzzle a little,

and then the piece is fired against a solid

butt of earth.

Proof of mortars and hozvitzers, is made
to ascertain their being well cast, and of

strength to resist the effort of their charge.

For this purpose the mortar or howitzer is

placed upon the ground, with some part of

the trunnions or breech sunk below the

surface, and resting on wooden billets at an

elevation of about seventy degrees. The
mirror is generally the only instrument to

discover the defects in mortars and howitzers.

In order to use it, the sun must shine; the

breech must be placed towards the sun, and
the glass over-against the mouth of the piece

which illuminates the bore and chamber suf-

ficiently to discover the flaws in it.

Proof of foreign brass artillery. 1st,

The Prussians. Their battering-train and
garrison artillery are proved with a quantity

of powder equal to half the weight of the

shot, and fired seventy-five rounds as fast as

in real service
;
that is, two or three rounds

in a minute. Their light field-train, from a

12-pounder upwards, are proved with a quan-

tity of powder = 1 -3d of the weight of the

shot, and fired 150 rounds, at three or four

rounds in a minute. From a 12-pounder

downwards, are proved with a quantity

= l-5tb of the shot’s weight, and fired 300

rounds, at five or six rounds each minute,

properly spunged and loaded. Their mor-

tars are proved with the chambers full of

powder, and the shells loaded. Three rounds

are fired as quick as possible. 2d, The
Dutch prove all their artillery by firing each

piece five times : the two first rounds with a

quantity of powder = 2-3ds of the weight

of the shot; and the three last rounds with

a quantity of powder = half the weight of

the shot. 3d, The French the same as the

Dutch.

Proof, in brandy and other spirituous

liquors, is a little white froth which appears

on the top of the liquor when poured into a

glass. This froth, as it diminishes, forms

itself into a circle called by the French the

chapelet, and by the English the bead or

bubble.

PROPOLIS. See Resins.

PROPORTION, in arithmetic, &c. See Al-
gebra, p. 54.

Proportion is often confounded with ratio
;

but they are quite different things. For, ratio

is properly the relation of two magnitudes or

quantities"of one and the same kind; as the ratio

of 4 to 8, or of 15 to SO, or of 1 to 2 and so

implifes or respects only two terms or things.

But proportion respects four terms or things,

or two ratios which have each two terms

;

though the middle term may be common to

both ratios, and then the proportion is expressed

by three terms only, as 4, 8, 64, where 4 is to 8

as 8 to 64.

Proportion is also sometimes confounded with

progression. In fact, the two often coincide
;

the difference beiween them only consisting in

this, that progression is a particular species of

proportion, being indeed a continued propor-

tion, or such as has all the terms in the same

-ratio, viz the 1st to the 2d, the 2d to the 3d,

the 3d to the 4th, &c ; as the terms 2, 4, 8, 16,

&c.' so that progression is a series or continu-

ation of proportions. See Progression.

PRO
Proportion is either continual, or discrete, or

interrupted.

The proportion is continual when every two
adjacent terms have the same ratio, or when the

consequent of each ratio is the antecedent of the

next following ratio, and so all the terms form a

progression ; as 2, 4, 8, 16, &c.; where 2 is to 4

as 4 to 8, and as 8 to 16, &c.

Discrete or interrupted proportion, is when
the consequent of the first ratio is different from
the antecedent of the 2d, &c. ; as 2, 4, and 3, 6.

Proportion is also either direct or inverse.

Direct proportion is when more requires

more, or less requires less; as it will require

more men to perform more work, or fewer men
for less work, in the same time.

Inverse or reciprocal proportion, is when
more requires less, or less requires more. As it

will require more men to perform the same
work in less time, or fewer men in more time.

Ex. If 6 men can perform a piece of work in 15

days, how many men can do the same in 10

days ? Then,

reciprocally as to fo so is 6 [ 9? the an-
or inversely as 10 to 15 so is 6 * 95 swer.

Proportion, again, is distinguished into arith-

metical, geometrical, and harmonical.
Arithmetical proportion is the equality of

two arithmetical ratios, or differences : as in

the numbers 12, 9, 6 ; where the difference

between 12 and 9, is the same as the difference

between 9 and 6, viz. 3.

And here the sum of the extreme terms is

equal to the sum of the means, or to double the
single mean when there is but one. As 12 6
= 9 -f 9= 18.

Geometrical proportion is the equality be-
tween two geometrical ratios, or between the
quotients of the terms. As in the three 9, 6, 4,

where 9 is to 6 as 6 is to 4, thus denoted 9 * 6
‘ * 6 * 4 ;

for 2. — F, being each equal A or

And in this proportion, the rectangle or pro-
duct of the extreme terms, is equal to that of
the two means, or the square of the single mean
when there is but one. For 9 X 1= 6x6 =
36.

Harmonical proportion, is when the first term
is to the third, as the difference between the 1st

and 2d is to the difference between the 2d and
3d ; or in four terms, when the 1st is to the 4th,

as the difference between the 1st and 2d is to the
difference between the 3d and 4th

;
or the re-

ciprocals of an arithmetical proportion are in

harmonical proportion. As 6, 4, 3 ,
because

6* 3**6 — 4 = 2*4 — 3=1 or because

4-> 4>X> are in arithmetical proportion, making

A -|- i- == 5 4 — a- Also the four 24, 16,

12, 9, are in harmonical proportion, because 24 *

9 : :
s * 3 .

PROPORTIONAL compasses, are compasses
with two pair of opposite legs, like a St. An-
drew’s cross, by which any space is enlarged or
diminished in any proportion.
Proportional scales

,
called also logarithmic

scales, are the logarithms, or artificial numbers,
placed on lines, for the ease and advantage of
multiplying and dividing, &c. by means of com-
passes, or of sliding rulers. These are in effect

so many lines ot numbers, as they are called by
Gunter, but made single, double, triple, or qua-
druple; beyond which they seldom go.

Pff IPORTIONaLS, are the terms of a pro-
portion: consisting of two extremes, which are
the first and last terms of the set, and the means,
which are the rest of the terms. These propor-
tionals may be either arithmeticals, geometricals,
or harinonicals, and in any number above two,
and also either continued or discontinued.

Pappus gives this beautiful and simple com-
parison of the three kinds of proportionals,

arithmetical, geometrical, and harmonical, viz.

a, b , c, being the first, second, a r.d third terms in
any such proportion, then

In the arithmeticals, a * a~)

in the geometricals, — b \ b — c. I

in the harmonicals, a
\ cj

Continued proportionals form what is called
a progression. See Progression.

I. Properties of arithmetical proportionals.
For what respects progressions and mean

proportionals of all sorts, see Mean and Pro-
gression.

1. Four arithmetical proportions, as 2, 3, 4, 5,
are still proportionals when inversely 5, 4, 3,2;
or alternately, thus, - 2, 4, 3, 5;
or inversely and alternately, thus, 5, 3, 4, 2.

2. If two arithmeticals are added to the like
terms of other two arithmeticals, of the same
difference or arithmetical ratio, the sums will
have double the same difference or arithmetical
ratio.

So, to 3 and 5, whose difference is 2,
add 7 and 9, whose difference is also 2,
the sums 10 and 14 have a double diff. viz. 4.

And if to these sums are added two other num-
bers also in the same difference, the next sums
-will have a triple ratio or difference

;
and so on.

Also, whatever are the ratios of the terms that
are added, whether the same or different, the
sums of the terms will have such arithmetical
ratio as is composed of the sums of the others
that are added.

So 3 , 5, whose diff. is 2
and 7 , 10, whose diff. is 3
and 12 , 16, whose diff. is 4

make 22 , 31, whose diff. is 9.

On the contrary, if from two arithmeticals are
subtracted others, the difference will have such ^

arithmetical ratio as is equal to the differences
of those.

So from 12 and 16, whose dif. is 4
take 7 and 10, whose dif. is 3

leaves 5 and 6, whose dif. is 1

Also from 7 and 9, whose dif. is 2
take 3 and 5, whose dif. is 2

leaves 4 and 4, whose dif. is O

Hence, if arithmetical proportionals are multi-
plied or divided by the same number, their diffe-

rence, or arithmetical ratio, is also multiplied or
divided by the same number.

II. Properties ofgeometrical proportionals.

The properties relating to mean propor-
tionals are given under the term Mean Pro-
portional; some are also given under the ar-
ticle Propo ktion

;
and some additional ones

are as below

:

1.

To find a 3d proportional to two given num-
bers, or a 4th proportional to three in the
former case, multiply the 2d term by itself, and
divide the product by the 1 st

;
and in the latter

case, multiply the 2d term by the 3d, and divide
the product l>y the 1st.

So 2 ’ 6 ** 6 * 18, the 3d prop, to 2 and 6:
and 2 * 6 ** 5 * 15, the 4th prop, to 2, 6, and 5.

2. If the terms of any geometrical ratio are
augmented or diminished by any others in the
same ratio, or proportion, the sums or differences
will still be in the same ratio or proportion.

So if a * b * * c * d,

then is a
]
b

* * a -j— c * h d *
* c * d.

And if the terms of a ratio, or proportion, are
multiplied or divided by any one and the same
number, the products and quotients will still

be in the same ratio, or proportion.

Thus, a
J b ** na ’ nb 7* — I

—

»

n u
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3 If a »et of continued proportionals art1 cither
augmented or diminished- by the same part or
jparts of themselves, the sums or differences will
also be proportionals.

1 hus if a, b, c, d, &c. are propors.

then are a± -, b, ±,~,c,± & c. also pro-
>i n n r

portionals, where the common ratio is 1 J.
n

And if any single quantity is either augment-
ed or diminished by some part of itself, and the
result is also increased or diminished by the
same part ol itself, and this third quantity treated
in the same manner, and so on; then shall all

these quantities be continued proportionals. So,
beginning with the quantity a, and taking al-
ways the nth part, then shall

.
a 2 a a1

a
>
a ± > + , , &c. be propor-

n n n c 1

tionals, or a, a + , (« + i) 2

,
(a + &c.

n n n

proportionals the common ratio being 1 4- —

.

n

4. If one set of proportionals is multiplied or
divided by any other set of proportionals, each
term by each, the products or quotients will
also be proportionals.

Thus, if a na i
::
nb.

and c
\\
me :: d

;

’ md ;

then is ac
\\
mnuc

:
id

;
mnbd.

and
a na b

’

nb— • —
c me d mb

5. If therp are several continued proportion-
als, then whatever ratio the 1st has to the 2d,
the 1st to the 3d shall have the duplicate of the
ratio, the 1st to the 4th the triplicate of it, and
so on.

be found from the definition of them, viz. that

i

a * c
*

* a — b \b — c\ for hence

2ac
l ~ — ,— the harmonical mean and

a -j- c

ab
c =

,
the third harmon. to d and b.

2a—

l

3. And of the four harmonicals, a
,
b, c, d, any

three being given, the fourth can be found from
the definition of them, viz. that a

\
d ” a — b *

c — <•/
;
for thence the three b, c, d, will be thus

found, viz.

^
2ad— ac 2nd— bd ab

d a ’ 2a— b

4. If there are four numbers disposed in order,
as 2. 3, 4, 6, of which one extreme and the two
middle terms are in arithmetical proportion,
and the other extreme and the same middle
terms are in harmonical proportion

;
then are

the four terms in geometrical proportion: so
here

the three 2, 3, 4 are arithmeticals,
and the three 3, 4, 6 are harmonicals,
then the four 2, 3, 4, 6 are geometricals.

5. If between any two numbers, as 2 and 6,
there are interposed an arithmetical mean 4, and
also a harmonical mean 3, the four will then be
geometricals, viz. 2

;
3 ” 4 ] 6.

6 Between the three kinds of proportion,
there is this remarkable difference viz. that
from any given number there can be raised a
continued arithmetical series increasing ad in-
finitum, but not decreasing ; while the harmoni-
cal can be decreased ad infinitum, but not in-
creased

;
and the geometrical admits of both.

Proportions of the human body. See
Drawing.
Proportions of the antique statues. See

Statues, and Sculpture.
So in a, na, n

2
a, ri'a, &c. the ratio being ti

;

then a * n a, or 1 to n 2

, the duplicate ratio,

and a * ri'a, or 1 to «
2
, the triplicate ratio,

and so on.

6. In three continued proportionals, the dif-

ference between the 1st and 2d term, is a mean
proportional between the 1st term and the se-

cond difference of all the terms.

Thus, in the three propor. a
, na, n

2
a

;

Terms
n'a

1st difs. 2d dif.

then a
l
na — a * * na

Or in the numbers 2, 6, 1

13

- 2tut -{- a,

n
2a — 2na -|~ a.

8 the 2d difference
;

then 2, 4, 8 are proportionals.

7. When four quantities are in proportion,

they are also in proportion by inversion, com-
position, division, &c. ;

thus, a, na, b, nb, being in

proportion, viz.

1. a

2. Inversion na

3. Alternation a

4. Composition a -f- na

5. Conversion a -j- na

6. Division
~ 2,(2

£ a — na

na

a

b

na

a

a

na

b l nb-, then by
nb l b

;

na * nb\

b -j- nb
l
nb

l

b -j- nb * b
;

b — nb * b
;

b — nb \ nb\

III. Properties of harmonicalproportionals.

1. If three or four numbers in harmonical
proportion, are either multiplied or divided by
any number, the products or quotients will also

be harmonical proportions.

Thus, 0, 3, 2, being harmon. propor.

then 12, 6, 4, are also harmon. propor.
and A, A, A are also harmon. propor.

2. In the three harmonical proportionals, a, b,

c, when any two of these are given, the third can

PROPOSITION, in logic, part of an ar-
gument wherein some quality, either nemi-
tive or positive, is attributed to a subject

; or
according to Chauvinus, it is a complete con-
sistent sentence, indicating or expressing
something either true or false, without ambf-
guit v ; as, God is just.

Proposition, in mathematics, is either
some truth advanced and shewn to be such
by demonstration, or some operation pro-
posed and its solution shewn. If the propo-
sition is deduced from several theoretical
definitions compared together, it is called a
theorem

;
if from a praxis, or series of opera-

tions, it is called a problem.
PROSERPINACA, a genus of the trigynia

order, in the triandria class of plants
; and in

the natural method ranking under the 15th
order, inundatar. The calyx is tripartite su-
perior ; there is no corolla

;
there is one tri-

locular seed. I here is one species, a marsh
plant of Virginia.

PROSODA
,
that part of grammar which

treats of the quantities and accents of sylla-
bles, and the manner of making verses.

PROSOPIS, a genus of the monogynia
order, in the decandria class of plants. The
calyx is hemispherical and quadridentate;
the stigma is simple, the legumen inflated
and monospermous. There is one species, a
tree of the East Indies.

PROSOPOPOEIA, a figure in rhetoric,
whereby we raise qualities, or things inani-
mate, into persons. See Rhetoric.
PROSTATE. See Anatomy.
PROSTYLE, in antient architecture, a

range of columns in front of a temple.
PROTEST, when one openly affirms, that

lie does either not at all, or but conditionally,

3 S2

yield his consent to any act, or unto the

proceeding of a judge in court wherein lhs

jurisdiction is doubtful, or to answer upon

his oath any farther than by law he is bound.

Protest, is also that act by which the

holder of a foreign bill of exchange declares

that such bill is dishonoured.

Protest, is also that act of a master, on
his arrival with his ship from parts beyond
the seas, to save him and his owners harmless

and indemnified from any damage sustained

in the goods of her lading, on account of

storms. See Bills of Exchange, and In-

surance.
PROTESTANT, a name first given in

Germany to those who adhered to the doc-

trine of Luther; because in 1529, they pro-

tested against a decree of the emperor
Charles V. and the diet of Spires; declaring

that they appealed to a general council.

The same name also has been given to those

of the sentiments of Calvin, and is now be-

come a common denomination for all those
of the reformed churches.

PROTEA, the silver-tree, a genus of the
monogynia order, in the tetrandria class of

plants
;
and in the natural method ranking

under the 47th order, stellatfe. There is

one quadrifid petal surrounding the germ
;

there is no proper calyx
;
the receptacle is

paleaceous. There are sixty-four species,

chiefly natives of the Cape of Good Hope;
ot which the most remarkable are, 1 . The
conifera, with linear, spear-shaped, entire

leaves, .grows to the height of ten or twelve
feet, with a straight regular stem. The
branches naturally form a large regular head.
I he leaves are long and narrow, of a shining
silver-colour, and, as they remain the whole
year, make a line appearance in the green-
house. 2. The argeutea, commonly called
silver-tree, has a strong upright stem co-
vered with purplish bark, dividing into sever-
al branches which grow erect, with broad,
shining, silvery, leaves, which make aline ap-
pearance when intermixed with other exotics.

Through the whole year it exhibits its glossy
white or silvery leaves. It has at first a very-
uncommon and beautiful appearance; and
sometimes in the course of twelve or fifteen

years, reaches the height of twenty feet,
which it never exceeds. In a rich' soil it

grows twice as quick, and is by far the lar-

gest of the protea kind. They are generally
planted near some farms, and very seldom
grow wild

;
Mr. Sparrman thinks it was pro-

bably brought to the Cape of Good PI ope
from Anamaqua ; for he had travelled over
the whole north-east side of Hottentots’ Hol-
land, without finding it either in its wild
state or planted. 3. The nitida, or wage-
boom, greatly resembles the second sort

;

the leaves are very silky and white, with
erect purple branches.

Ail these plants being tender exotics, re-
quire to be continually kept in the green-
house during winter. The first may be pro-
pagated by cuttings, which should be cutoff
in April, just before the plants begin to
shoot; the second and third sorts may be
propagated by seeds.

PROTHONOTARY, a term which pro-
perly signifies first notary, and which was
antiently the title of the principal notaries of
the emperors of Constantinople.

Prothonotary with us is used for an officer,
•in the courts of king’s bench and common



508 P R U P 11 U PRU
pleas ; the former of which courts has one,

j

and the latter three. The prothonotary of
the king’s bench, records all civil actions sued
in that court, as the clerk of the crown-office
does all criminal causes. The prothonotaries
of the common pleas enter and iniyl all de-
clarations, pleadings, assizes, judgments and
actions *, they also make out all judicial

writs, except writs of habeas-corpus, and
distringas jurator, for which there is a parti-

cular office, called the habeas corpora office;

they likewise enter recognizances acknow-
ledged, and all common recoveries

; make
exemplifications of records, &c.
PROTOXIDE, in chemistry, a term used

to denote the minimum of oxidizement. See
Oxide.
PROTRACTION, the same with plotting.

See Surveying.
PRO TRACTOR, the name of an instru-

ment used for protracting or laying down on
paper the angles of a held, or other figure.

See Instrument.
PROVISO, in law, a condition inserted in

a deed, upon the observance Whereof the va-
liciitv of the deed depends.
PROVOST an officer, whereof there are

divers kinds, civil, military, Sr c.

Provost of a city or town, is the chief
municipal magistrate in several trading cities,

particularly Edinburgh, Glasgow, &c. being
much the same with mayor in other places
He presides in city-courts, and, together
with the baillies, who are his deputies, de-
termines in ail differences that arise among
citizens.

Provost marshal of an army, is an officer

appointed' to seize and secure deserters, and
all other criminals, lie is to hinder soldiers

from pillaging, to indict offenders, and see
the sentence passed on them executed. He
also regulates the weights and measures, and
riie price of provisions, &c. in the army.
For the discharge of iiis office, he has a lieu-

tenant, a clerk, and a troop of marshalmen
on horseback, as also an executioner. There
is also a provost marshal in the navy, who
lias charge over prisoners, &c.
PRO '5 ,

in navigation, denotes the head
or fore part of a ship, particularly in a galley,

being that which is opposite the poop or
stern

.

PRUNELLA, self-hue, a genus of the

gymnospermia order, in the didynamia class

of plants; and in the natural method ranking
under the 12th order, holorace®. The fila-

ments are bifurcated, with an anthera only
on one point

; the stigma is bifid. There are
three species, herbs of Europe.

Pruneel.e sal, in pharmacy, a prepara-

tion of purified saltpetre.

PRUNES, in commerce, are plums dried

in the sunshine, or in an oven.

PRUNING wall-trees. Of this mas-
ter work of gardening,” it has been said,

“ that gentlemen prune too little, and garden-

ers too much;” these extremes are to be
avoided, as attended with peculiar evils,

equally mischievous: wall-trees are presently

spoiled by either practice. If they are too

full of wood, the shoots and fruits cannot be
^properly ripened : and ifthey are too thin (the

greater evil of the two), the consequence of

the cutting that has made them so, is the

production of wood rather than fruit ; forcing

«nt shoots, where otherwise blossom-bud-

would have been formed. The designation

of trees to a wall (from the superabundant
heat) necessarily occasions cutting, and on
the skilful use of the knife much depends.

Every one who lias wall-trees cannot keep a

professed gardener ; nor is every one who
calls himself so, qualified to prune. It is a
great mortification to a man who wishes to

see his trees in order, not to be able to pro-

cure an operator to attend them ; let him
then resolve to learn the art himself, and the
ability will be very gratifying to him.

As many words must be used on this article

of pruning, for the sake of order, the busi-

ness of managing wall-trees may be, 1 . Con-
cerning the form. 2. The health. 3. The
fruitfulness of them.

1. As to the form, or general appearances
of the wall-trees. If a tree is young and i

newly planted, the first thing is to head it
j

down, by cutting off (if it is a nectarine, !

peach, or apricot) all the shoots, and the
;

stem itself, down to a few eyes, that tlie lower
part of the wall may be furnished with new
and strong wood. 'Make the cut sloping,

and behind the tree, taking care (by placing
the foot on the root, and the left hand on the
stem) not to disturb the tree by the pull of

die knife. Plaster the part with a bit of cow-
;

dung, clay, or stiff earth. It is evident from ;

this that maiden stocks are the best to plant.

I he heading down is to he made so as to

leave two or three eyes, or four if a high
wall, on each side of the stem, from which
shoots will come properly placed for training.

The number of eyes may be also according to

the strength of the tree, and its roots If i

there are not two well-placed eyes on each
j

side of the stem, two shoots, thus situated,

may be left, cutting them short to two or three
eyes each. Eyes or shoots behind or before,

consider as of no use, and let them be early

displaced by rubbing or cutting. This work
is to he performed in spring, when the tree is

putting forth shoots
; i. e. about the begin-

ning of April.

II towards the end of May there should be
wanting shoots on either side the tree, having
perhaps only one put forth where two were
expected, this one shoot should be cut, or
pinched down, to two or three eyes; and be-
fore summer is over there will be found good
shoots from them, and thus a proper head be
obtained. This work of shortening shoots of
the year may be done any time before Mid-
summer

;
but in this case, all ill-placed or su-

perfluous growths must be rubbed off as soon
as seen, that those to be reserved may be the
stronger, receiving more nourishment.

As the lateral shoots grow, let them be
;

timely nailed to the wall, close, straight, and
equidistant, but use no force. If they are
quite well placed, they will need no bending;

j

but sometimes shoots must be laid in which I

are not perfectly so. Lay in as many good
moderate-sized shoots as may be throughout
the summer, for choice at winter pruning, yet
do not crowd the tree. As the shoots pro-
ceed in length, nail the n to the wall, that no
material dangling of them may be seen

;
but

avoid using too many shreds.

In the formation of a tree, keep each side

as nearly as can be equal in wood
; and the

shoots inclining downwards, which is a mode
of training necessary to nil the lower part of

the wall (none of which should, be lost), and

to check the too free motion of the sap, which ;

wall-trees are liable to from their warm situa-
tion and continual cutting. All the branches
should have an horizontal tendency, though
the upper cannot have it so much as the

j

lower ones. Those that are perpendicular,
or nearly so, mount the wall too fast, and run I

away with the food that should pass to the
j

horizontals
; which being impoverished by the i

vigorous middle branches, gradually become I

too weak to extend themselves, and nourish
the fruit. The pruner, therefore, must be :

content to have some of the wall, over the
j

midd.e of the tree, unoccupied; or, at least,
suffer none but weak or very moderate shoots

:

to find a place there.

The idea of a well-formed tree is somewhat
represented by tiie ribs of a spread fan, or
the fingers of the hand extended. Regularity
is allowed to be so necessary to the beauty of
a wall-tree, that some have even drawn lines
for a guide to train by; but nature (ever free
and easy) will not submit to so much icnnali-
ty, and such a perfect disposition of the
branches is not necessary. A tree may be
regular without being linear, and the proper
useful shoots are not to be sacrificed to a fan-
ciful precision. Though crossing of branches
is against rule, yet cases may happen (as in
want of wood or fruit) where even this awk-
wardness may be permitted. The object is

fruit; and to obtain this end, form must some-
times give place.

All foreright and back shoots, and other "i

useless wood, should be displaced in time, for I

they exhaust the strength of the tree to no
purpose, and occasion a rude appearance. It

is a very expeditious method to displace su-
perfluous young shoots, by pushing or break-
ing them off

;
but when they get woody it is

apt to tear the bark, and in this case the' knife
must be used : the better way is to disbud by
rubbing; yet a young luxuriant tree should
be suffered to grow a little wild to spend the
sap. 'J here is one evil, however, attending
on disbudding, and rubbing off young fore-
rights, that some fruit spurs are thus lost

;

for apricots are apt to bear on little short
shoots of from half an inch to an inch (or
more), and there are peaches which do the
same; so that it is a rule with some pruners
to wait to distinguish spurs from shoots, and

]
then to use the knife, yet use it as little as 1

may be in summer.

In regulating a tree at any time, begin at
the bottom and middle, and work the way or-
derly upward and outward. Never shorien in
summer (which would produce fresh shoots),
except a forward shoot where wood may be
wanting

; but where the tree is really" too
thick, cut dean out what may be spared.
None of the shoots produced after mid um-
mer should be nailed in, except where wood
is wanting to fill a naked place. They never
bear fruit.

_

2. The health of wall-trees is greatly pro-
vided for by observing the directions already
given concerning their form ; for if observed,
each shoot will have the proper benefit of sun
and air, to concoct its juices and prepare it

for fruiting.

It injures a tender shoot when it presses
,

hard against a nail. If the hammer strikes a
’

shoot, and bruises the bark, it often spoils if
j

not kills it, by the part cankering. The I

shreds may be too tight, so that the shoot •



cannot properly swell ;
and if shreds are too

broad and too numerous, they are apt to oc-

casion sickness, and prove a harbour for in-

sects and tilth : let the number be lessened at

all opportunities. A slip of the knife may
wound a neighbouring branch, and make it

gum, canker, or die. It will require care,

and some practice, to avoid this accident ;
and

in order to it, keep the point of the knife

sharp, and mind the position of it when cut-

ting. Cut close and sloping behind the eye

;

neither so near as to injure it, nor so wide as

to leave a stub.

The bending of a branch much is a violence

to be avoided ;
so that every shoot should be

kept from the first in the direction it is to

grow in.

Luxuriant wood must be particularly at-

tended to, to get rid of it in time, before it

has robbed the weaker branches too much.

That is luxuriant wood which, according to

PRUNING.

Keep all wall-trees clean, and particularly

weak ones, from moss, cobwebs, or other

tilth ;
and attend to insects, snails, caterpil-

lars, and smother flies. Any bark that is de-

cayed by cracks, & c. must be cleared away
to the quick, either by rubbing, or the knife,

as filth and insects are apt particularly to ga-

ther there: wipe the part clean with spunge

and soap.

Consider the soil about an unthrifty tree,

and if it is thought bad, improve it by mov-
ing away as much of the old as conveniently

can be done. The roots mayr be laid care-

fully quite bare, and examined, in order to

cut off decayed or cankered parts, and to ap-

ply immediately to them some fine and good

fresh earth, with a little thorough-rotten dung
in it, and a sprinkling of soot or wood ashes.

Hog-dung applied fresh is said to have a pe-

culiar efficacy in recovering weak trees; and

cow-dung may reasonably be expected to do

the general habit of the tree, is much larger
j
g0od if tne soil is a warm or hungry one ;

and

than the rest ; for a shoot that is deemed lux-
j

if not so, the hog-dung is not so proper, as it is

uriant in one tree may not be so in another, a cold dressing. If the soil is a strong one, a

If strong wood, that is not very luxuriant, compost of fowl’s or sheep’s dung, lime, with

happens to be at the bottom ot the tree, so any fresh light earth, (one part of each of the

that it can be trained quite horizontally, it former, and three of the latter, mixed with

may oiten be used to good purpose, as this
;

the soil that is taken off,) will be a proper im-

position checks the sap. A luxuriant shoot
j

nure, to which a little sharp sand may be

may be kept in summer where it is not de- added. All these applications should be

signed to retain it, merely to cut it down at made late in autumn, or early in spring,

winter-pruning to two or -three eyes, lo. get- The constitution of a tree is sometimes na-

ting wood where wanted the next year , or
Rurally barren ;

or the soil that the roots have
this shortening may take place in June, to

jj^0 may fle so deleterious that no pains

have new shoots the present yeai . Luxun-
or perseverance will avail any thing; but

ant shoots may be sometimes retained ior a conthiuing fruitless and sickly, admonishes
time, merely as waste pipes. fhe owner to take it up and try another

Ail diseased, damaged, very weak, or worn plant, rectifying the soil thoroughly if tire

out branches (as they"occur), should be cut evil is thought to arise there. The smother-

out, to make way for better; but if a tree is fly sometimes repeatedly attacks the same

generally diseased, some caution must be tree, which is a sign of inherent weakness,

used not to cut out too much at once, it there for the juices of a sickly tree are sweeter than

is any hope of restoring it. Aiery old tree, those of a sound one, and so more liable to

or a young one that does not thrive, may be
j

such attacks. Sometimes a tree of this kind,

cut a great deal
;
but prune it so as to have a when removed to a good soil, and pruned

general sprinkling of the best ot the branches, greatly down, does very well. A soil too

and keep short lengths of an eye or two of rich of dung often occasions

the weaker ones, in a sort of alternate order

Young trees are very apt to decline, and

sometimes die, if suffered to overbear them-

selves the first year or two of fruiting. The
remedy is obvious, and should resolutely be

applied.

A weak tree is helped much by training it

more erectly than usual, as less check is thus

given to the sap, and so the shoots are more

likely to swell : such a tree should be kept

thin of branches, and always pruned early in

autumn, keeping the top free from such wood

as is stronger than that which is in general be-

low, and all the shoots shorter than usual.

Old decaying trees should be lessened a

little every year, and constantly watched, to

observe where young and strong shoots are

putting out below, in order to cut down to

them; and though the time for doing this is

commonly at autumn or winter pruning, yet

it may be best done in summer, as the shoots

would thrive the better; observing to put

some grafting-clay or cow-dung to the part,

to prevent gumming, which summer pruning

is apt to occasion. 'A judicious primer nt.i)

bring the oldest an! most ill-conditioned tree

to a healthy and bearing state it all is but

right at the root, it hav.ug a good soil about

it.

trees to be

blighted, and the remedy is to impoverish it

with a sharp sand.

In order to health and strength, a tree must

not be kept too full during summer, as it pre-

vents the proper ripening of the wood, and

makes the shoots long-jointed. If more than

one shoot proceeds from the same eye, re-

serve only the strongest and best-situated.

A crowded tree cannot be healthy, and it be-

comes both lodging and food for insects. The
blossom-buds of a tree being always formed

the year before, they will be few and weak in

a thicket of leaves, as debarred of the neces-

sary sun and air ; but in order to avoid an

over-fulness, do not make any great amputa-

tions in summer.

In clearing a tree of superabundant wood,

take care not to cut off the leading shoot of a

branch. All shoots alter midsummer should

be displaced as they arise, except where

wanted to fill up a vacancy. In a too vigo-

rous tree, the midsummer shoots may be left

tor a while on those branches that are to be

ut out at winter pruning, as cutting such

rees in summer is to be avoided as much as

possible; so that a little rudeness in a luxuri-

ant tre ? may be permitted as a necessary

vil. provided it becomes not too shady or

msigntiy. Watering wail-trees with an en-
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gine smartly on a summer’s evening is con-

ducive to their health, and frees them from

insects.

3. The fruitfulness of wall-trees (the ulti-

mate object of planting and training them)

comes now to be spoken of.
r
l heir proper

form and health being good, the foundation is

laid, but several things are yet to be done to

obtain the end proposed ;
and this chiefly re-

gards the principal cutting, or what is called

winter or spring pruning.

If trees have been planted far enough asun-

der, it is a happy circumstance, as the proper

horizontal form, and the open middle, may be

preserved. The longer the horizontals are,

the more necessary it is to be careful to suffer

none but weak branches in the centre up-

rightly. If trees are confined as to length of

wall, they of course take a more erect form,

but still strong wood should not mount just in

the middle.

A tree is to be thinned of damaged, unpro"

raising, and ill-placed shoots, and ot woody

branches that are decaying or reach far with-

out fruitful shoots on them, and always some

of the old wood should be cut out where there

is young to follow or supply its place. Of the

fair and well-placed shoots also, the super-

abundance is to be taken away, so as gene-

rally to leave the good ones at four, five, or

six inches asunder, according to the size of

the wood and fruit.

Luxuriant wood, i. e. those shoots that are

gigantic, must be taken out from the rest, as

they would impoverish the good, and destroy

the weak branches, and are never fruitful

;

but if a tree is generally luxuriant it must be

borne with ;
and the less it is cut, compara-

tively speaking, the better. Such a tree, af-

ter a few years, may come to bear well; and

when it begins to shoot moderately, some of

the largest wood may be taken out each

year, or shortened down to two or three eyes,

and so brought into order. The more hori-

zontally free-shooting trees are trained, the

better, as the bending of the shoots checks the

sap.

As the pruner is to begin below, and to-

wards the stem, so the object in thinning must
be to prefer and to leave those shoots that are

placed lowest on the branches, that so the

tree may be furnished towards the centre.

See that those left are sound, and not too

weak or over-strong, for the moderate shoots

generally bear best. Weak shoots are al-

ways more fruitful than strong ones ; and if

they are furnished with fair blossoms, should

be kept where a tree is full of wood, and even
preferred to moderate ones on a very flourish-

ing tree.

The next object is, to furnish a tree. In or-

der to this, the thinning of old wood, young
being ready (or easily to be procured) to fol-

low, has already been mentioned ; but the

principal step is the shortening of the shoots,

which occasions them to throw out below the

cut, for future use. If they were not to be
shortened, the tree would presently extend a
great way, bearing chiefly at the extremities

;

and all over the middle it vnetild be very thin

of fruit, and thus a great part of the wall

lost.

The mode of bearing in peaches, necta-

rines, and apr.cots, is o . the last year’s wood ;

which makes it necessary to shorten, in or-

der to a certain supply of shoots for bearing
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the next year, and thus to have succession-
wood in every part of the tree.

The rule for shortening, is this: Consider
the strength ol the tree

;
and the more vigo-

tons the shoots are, cut off the less. If a lux-
uriant tree was to have its shoots much
shortened, it would throw out nothing but
wood; and if a weak tree was not pretty
much cut, it would not have strength to bear.
From vigorous shoots one-fourth may be cut
oft; from middling ones one-third

;
and from

weak ones one-half.

PRUNING.

In shortening, make the cut at a leading
shoot-bud, which is known by having a blos-
som-bud on the side of it, or, which is better,
one on each side. Blossom-buds are rounder
and fuller than leaf-buds, and are discernible
even at the fall of the leaf, and plainly seen
early in the spring. It is desirable to make
tiie cut at twin blossoms, yet as this cannot
always be done, the due proportion of length
must generally determine, ft often hap-
pens, that the blossom-buds are chiefly, and
sometimes all, at the end of the shoot

; but
?till it should be shortened if it is at all Iona.
Never cut where there is only a blossom-
bud

; and prefer those shoots that are shortest-
jointed, and have the blossoms most in the
middle. The shoots that lie well and are
fruitful or healthy, and but a few inches long,
may be left whole. Always contrive to have
a good leader at the end ot every principal
branch.

Young trees (as of the first year of branch-
ing) should have the lower shoots left longer
in proportion, and the upper shorter, in or-
der to form the tree better to the filling of the
wall: the lower shoots may have three or
four eyes more than the upper.

In furnishing a tree, consider where it

wants wood, and cut the nearest unbearing
branch (or if necessary, a bearing one) down
to one, two, or more eyes, according to the
number of shoots desired, for in such close,
shortening, a shoot will come from each eye.

jW ith a view to wood for filling up a naked 1

place, a shoot formed after midsummer may
j

be thus shortened
;
though the general rule

is, to displace all such late shoots" as useless, !

the dependance for blossoms being on the
'

early-formed shoots.

The time for the principal, or winter prun- i

ing, is by some gardeners held indifferent, if
j

the weather is mild at the time; but a mode-
rate winter’s day is often quickly followed by
a severe frost, which may hurt the eye apd
blossom next the cut. The best time is Fe-
bruary, it it is mild, or as soon after as possi-
ble; for when the blossom-buds get swelled,
they are apt to be knocked off by a little

touch or jar of the hammer.
Apricots should not be so much shortened

as peaches, nor do they so well endure the
knife. Shoots of the apricot, if under a foot,
may be left uncut, if there is room. The
spurs of apricots should be spared, if not too
long or numerous, for they bear well, and
continue for years. Some sorts of peaches
are also apt to put out fruit-spurs, and must
be managed accordingly.

Vines require frequent attention, as to
pruning and training; but all will avail little if

they have not a warm soil and full sun, or
some accidental advantage, as being planted
at the back of a warm chimney

; and though
they will grow and bear leaves any where,

they will not fruit well in England without a
iavourable season, or hot summer.

h oung new-planted vines should bepruned
quite short for two or three years, that they
may get strong. It the plant has a weak
loot, not above cue shoot ought to grow the
liist year, which should be cut down in au-
tumn, or to two or three eyes.
The best time tor the principal, or winter

pi uning ot vines, is as soon as the fruit is off,
01 the leaves tailing. November does very
\vell, and if this month passes, February
should be adopted rather than quite in the
winter. Late in the spring they are apt to
bleed by cutting, which greatly weakens
them. J

The mode of bearing in vines is only on
shoots ol the present year, proceeding from
year-old wood. The rule, therefore, at win-
ter pruning is, to reserve those shoots of the
year that are best situated as to room, for
training ot those shoots that are to come
horn them, which will be almost one from
every eye. Make choice of those that are
placed most towards the middle, or stem of
the vine, that all the wall maybe covered
w'lth bearing wood

; and every year cut some
old wmod out that reaches far, to make room
for younger to follow.

The shortening of the shoots should be ac-
cording to their strength, and the soace there
is for training those shoots that will be pro-
duced, which always grow very long. if
tne re is room, three, four, or live eyes may be
left

; but not more to any shoot, except it is
desirable to extend some shoot to a distance
to fill up a particular space : and then eight or
nine eyes may be left, which being repeated
again another year, and so on, a vine will
soon reach far.

Sometimes vines are trained on low walls
by a long-extended horizontal branch, a few
inches from the ground, as a mother-bearer.
J hose shoots that come from this horizontal
are to be trained perpendicularly, and cut
down to one or two eyes every year, that
tl' v

) imy not encioach too fast on the space
above them. It the vine is confined to a
narrow but lofty space, it is to be trained to
an extended perpendicular mother-bearer,
having short lateral shoots pruned down to a
single eye, or at most two. The manage-
ment of vines requires severe cutting, that
they may not be too full in the summer, for
they put out a great deal of wood, and ex-
tend their shoots to a great length; and
therefore the young pruner must resolve to
cut out enough.
An alternate mode of pruning vines is

practised by some, one shoot short, and ano-
ther long, i. e . one with two eyes, and ano-
ther with four or five. Severe cutting does
not. hint vines, and make them unfruitful, as
it does other trees; and therefore, where
short of room, they may be pruned down to
a single bud, as the case requires.

I he summer management of vines must be
carefully attended to. As soon as the youim
shoots can be nailed to the wall, let them not
be neglected

; but remember they are very
tender, and will not bear much bendim/;
tram in only the well-placed shoots, rubbing
or breaking off the others. The embryo
fruit is soon seen in the bosom of the shoot

;

and those thus furnished are ot course to be
laid in, as many as can be found room for, in

preference to those shoots that are barren ;vvhich nevertheless should also be trained ifthey are strong and well placed, and there is
space lor them. Hub off all shoots from old
wood, except any tolerable one that pro-
ceeds from a part where wood is wanting to
Jill up some vacant space. If two shoots pro-
ceed from one eye, displace the weakest or
the outermost if they are both alike, and the
nuit should not direct otherwise. Vines grow
rapidly

; and must be nailed to the wall, fromme to time, as they proceed, that there may
be no rude dangling, which would not onlv
have a slovenly appearance, but in sevend
lespects be injurious.

The stopping of the shoots is to take place
both as to time and measure, according tothe strength and situation of them, or whe-
ther fruitful or barren. Those weak shoots
that have fruit, and are rather ill placed, or
confined for room, may be stopped at the
second, or even first, joint above the fruit
early in the summer

; but those shoots that
are strong and have room to grow, should
not be stopped till they are in flower (in

y)» and 'd
l

tlle third or fourth joint above
.

fruit. In shortening the shoots of the
vine, do it about half an inch above an eye
Sloping behind a plump and sound one T he
barren shoots are to be trained at full lenoifi
and not stopped at all if there is roonfior
tbeni, or, at least, but a little shortened to-
wards autumn, as in August, became theywomd put out a number of useless and strong
side-shoots it cut before.

®

* j he side-shoots, i. e. those little ones put
out by tiie eyes that are formed for next year
are commonly directed to be immediately
displaced by rubbing off, as soon as they ap-
pear; and if the vine is large, and the shoots-
slender, it is very proper; but if otherwise,
their being left to grow awhile (so as not to
get too rude and crowding) is rather an ad-
vantage, in detaining the sap from pushing
the shoots out immoderately long; and when
tnese are taken off, the lower eye of each may
be left with the same view. But the side
shoot that proceeds from the top of each
shortened branch, should be leit on and
when it gets long, then shortened down to an
eye or two.

In order to fruitfulness, vines will need
dressing with some sort of manure

; for thomm
they grow in vineyard countries on rockv
Inns, and m very shallow soils, and have done
so on some chalky, hot, gravelly hills in F.n<*-
land, yet some warm manure they must ge-
nerally have applied, or they will produce
little good fruit.

Some people are very fond of exposing the
fruit ot the vine to the full sun, by stripping
oil leaves

; but this should not he practised
till the bunches have attained their proper
size, needing only to be ripened, and even
Jhen but little should be done in this way.
I he loss of leaves is an injury to every plant,
as it prevents the elaborating of the saccha-
rine juices necessary to perfect the fruit.

fig-trees are best pruned early in spring
as after an autumn cutting (if late) they are
apt to die down. 1 lie mode of bearing in
tne fig is, that fruit chiefly comes the present
year on the little shoots from wood of the
preceding, and that towards the ends of the
branches, which circumstances dictate the
rules for pruning. Two-vears-old wood will
bear seme, but older wood never.



PRUNING.

The shoots, daring summer, are to be laid

in at full length, plentifully, as room will per-

mit. The weak, ill-placed, or superabundant

ones, cut clean out; yet rather break, or rub

them off, in an early state of growth, for cut-

ting branches or shoots in summer is, apt to

make them bleed as it is called, i. e. the sap

run ; when cut in autumn, the tig will some-

times bleed for a day, but if late-cut in spring,

the oozing will continue perhaps a week.

At the principal pruning, the strongest and

the closest-jointed shoots are to be preferred,

and left about seven or eight inches asunder,

without shortening. Let the spare shoots be

cut out close and smooth, and as much of the

old wood as may be ; for the tree will increase

too last, and get too naked of bearing wood in

the middle, if this is not freely done ;
and the es-

sential point in the management ofthe fig-tree

is (as indeed of all wall-trees) to have young

wood all over it, and particularly in the mid-

dle, and towards the bottom. Wood is sel-

dom wanted in a fig-tree ;
but where it is, the

shortening of a shoot, properly situated (by

taking off the leading bud, or cutting lower,

as the case requires), is sure to produce it.

Do this in April, as the best time.

When hard frosts are expected, strew some

ashes and some litter over the roots of fig-

trees. Mats should be nailed over their

branches (first pulling off the figs), as the suc-

culent nature of their wood makes them ten-

der. These coverings are to remain till the

frosts are judged to" be over, and then let

them be covered up at night, and not by day,

for a week or two, to harden them by de-^

grees.

But fig-trees will mostly survive hard win-

ters when in standards, without covering ; and

though shoots trained to a wall are tenderer,

yet ipeas-haulm hung close among the

branches (at the approach of sharp trosts)

will preserve them. This sort of protection,

as affording plenty of air, is by many good

gardeners preferred to the more common
practice of matting. But it mats were con-

trived to roll up and down, or kept a little

distance from the tree, so as to give more or

less air as the weather is, the health and fruit-

fulness of the tree would be better ensured,

for too close (and, as it commonly happens in

consequence, too long) covering is injurious

to both. Fig-trees that have been close co-

vered are often hurt by au early uncovering,

and y et the spring air, as soon as possible, is

desirable.

Pears being planted against a wall in au-

tumn, should not be cut down till spring,

when the head is to be reduced according to

the goodness of the root, and so as to lay a

proper foundation for covering the wall.

The mode of bearing in pear-trees is on

short spurs, which appear first towards the

ends, and then form themselves all along the

branches, which do not produce blossoms for

three or four years from planting, and some-

times (according to tire sort, or perhaps soil)

for several years more. When they are

come to fruiting, some pears bear pretty

much on year-old wood, some on two, others

on three. The same branches continue to

bear on spurs from year to year, and most

when five or six years old ;
but as in course

of time the branches may become diseased

and banes, and not produce so fine fruit as

younger wood, it is always proper to procure

a succession of young bearers, as the oppor-

tunity of good shoots offer, cutting out old

wood.
The time for general or winter pruning of

pear-trees ought to be November, as the

blossoms are then very discernible, and at

spring pruning they get so turgid and tender,

that almost the least touch knocks them off,

or even the jarring of the tree.

Apples are sometimes planted against

walls, and what has been said of pruning and

managing pears is applicable to them ; the

branches, however, may be laid in somewhat
closer, as they will not require so much
room

;
yet they ought to have from twenty-

live feet in length of a low wall, or on a high

one something less.

Mulberries require good room, as their

mode of bearing is mostly at the end of the

trained shoots, which are therefore not to be

shortened. Twenty or twenty-five feet

should be allowed them, and a new-planted

tree is to be headed down as directed for

pears, &c. A succession of new wood must

be always coining forward, and of course some
old taken out, for the fruit is produced chiefly

on year and two-year old wood
;
and as it

comes on spurs, and also small shoots of the

same year, the leaving short stubs (of mode-
rate wood)” in pruning, seems justified, though

by some condemned.

Cherry-trees, if against a wall, should be

trained at length, four or five inches asunder.

The fruit comes from spurs all along the

shoots, on one and two years old wood, which

will continue to bear. In pruning, have an

eye, however, to some fair shoots for succes-

sors to those that are getting diseased, or

worn out. Some cut ail superfluous shoots

clean away, and others leave a sprinkling

of short stubs, which may be allowed
;
but

let them not advance far foreright.

Plums of the finer sorts are often planted

against walls, and deserve a good one. For
the pruning of plum-trees, the directions

given for cherries apply to them, only that the

branches should be laid somewhat wider, i. e.

at five or six inches, according to the sort, as

free or less free in their growth.

Currants and gooseberries bear fruit upon

young wood, and on little spurs of the old.

Superfluous shoots are to be cut down to

little stubs or spurs, about half an inch long,

which will throw out fruit-shoots and spurs.

The mother-branches of currants and goose-

berries will last many years; but when good

young wood can be brought in for principals,

a renewal every three or four years is neces-

sary to produce fine fruit.

The work of pruning espalier-trees is much
the same as for wall-trees.

As trees planted for espalier training should

be young, let great care be taken to set them

off right at first, by regular shoots, full fur-

nished immediately from the stem, which is

effected by proper heading down. Apples,

pears, plums, cherries, &c. in general,

need not to be so much freed of all branches

at planting, as peaches, nectarines, and apri-

cots. There are, however, gardeners who
prune down to the stem all sorts of wall and

espalier trees, as peaches are.

The principle of pruning standard trees is

the same, whether full, half, or dwarf stand-

ards ; and the object is, to form a compact

handsome round and .open head, rather small

5H

than large, equal oh all sides, with tolerably

erect wood, capable (as far as the art of the

pruner can go) of supporting the fruit with*

out much bending. Perfect symmetry indeed

is not necessary : but confusion of branches,

weak and crossing, crowded and dangling, is

to be prevented by pruning ; for a proper

use of the knife is capable of doing much
towards the beauty and fruitfulness of stand-

ard trees. A little pruning of standards

every year, and a general cue every three or

four years, to cut out what is decayed, and
some of the older wood where a successional

supply of young may be obtained to succeed,

is the way to keep them in vigour, and have

the bert of fruit ; for that which grows on ok!

wood gets small and austere. To take off

large branches, a thin broad chisel is proper ;

but if a saw is used, smooth the part with a

knife.

Clear trees from moss, by scraping them
with a long narrow-bladed blunt knife, on a

bit of hard wood
;
and cut or rub off bits of

decayed bark, in which insects are apt to

breed, and wipe the part clean. Some use a
scouring-brush, the long end-hairs of which

are well adapted to clean the forky parts. A
bit of hair cloth is also used for the purpose

;

and a finish is properly made to do the busi-

ness well, with a brush and soap and water.

Of pruning shrubs. Many shrubs are cul-

tivated for their ornament, and some for their

fruit
;
of the latter kind are raspberries and

barberries.

Raspberries bear fruit on little side shoots

of the present year, proceeding from stems of

the last, and sometimes produce a little on-

those of the same year. To prune or dress

the shrub, therefore, first cut out all the old

bearers, whose wood dies ; then cut out, close

to the stool, all the new shoots, except three

or four of the strongest, which may be care-

fully twisted from the bottom upwards, or
tied* together at the top, or if upright and
strong, left to support themselves singly.

The barberry is a beautiful and somewhat
large shrub, which should be suffered to grow
with a full head, like a dwarf standard tree.

It bears along the sides of both young and old

wood, but chiefly towards the ends, and its

branches should therefore not be shortened,,

except with a view to throw out wood. Keep
the root free from suckers, and the stem from
shoots in its lower part, and prune out weak,
luxuriant, straggling, and crossing branches,

forming it to a somewhat round head, which
keep moderately open. Let the stem be
freed from lower branches to the height of

three, four, or five feet, according as the
shrub may be desired to approach to a tree.

Flowering shrubs are of great variety, and
the method of pruning them is to be deter-

mined according to the several modes of

bearing, of which consider chiefly these; that

is, whether they produce their flowers upon
the last year’s shoots or the present, on the

ends or the sides of their branches. If a
shrub bears on the last year’s shoots, it is evi-

dent that it must be cut away no more than is

necessary to keep it within bounds, open anti

handsome as to its form; in this-case it is the

business to cut clean out, or very low, what is

to be spared. If a shrub bears on the present

year’s shoots, the oid wood may and must be
cut down freely, so however as to leave eyes
enough for new shoots to proceed from, to
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make a sufficient head and show. If the
shi'ub bears altogether or chiefly at its ends,
no shortening must take place

; but if some ot
tiie branches are too tong, they may be
either cut out, or quite low, leaving the
shorter ones to bear. If the shrub "bears
along its sides, the shortening is ot no conse-
quence, arid the desired form may be freely
provided for at pleasure.

I he season for pruning shrubs is generally
the spring ; but autumn is better, if not too
near winter, as at this time sharp weather
might occasion some of the sorts (as jasmines
and honeysuckles) to die down. The time
ot ilowering must in some measure direct the
time of pruning. Shrubs that flower in win-
ter (as the laurustiuus) should be cut in
spring. Those that [lower in spring may be
pruned immediately after their blow, or in

summer. '1 hose that flower in summer
should be pruned in autumn ; and those that
flower in autumn should be pruned either
soon after flowering, or in spring.

lie sure to take oil in time, i. e. as soon as
discovered, all suckers and over-strong shoots
from shrubs; for bv their luxuriancy they
greatly impoverish the proper-sized branches,
which are the fruitful ones, and such large
•sappy wood looks very unsightly.

The height of shrubs in certain situations
is material, and to provide for this, the art of
pruning is in a great measure competent.
To keep them low, cutting down is of course
necessary

; but it will be" well also to make
the soil poor if too rich. To encourage
them to mount, keep trimming off close the
tower branches, and improve the ground by
digging and dressing occasionally.

Roses bear upon shoots of the present
year, and upon those formed after midsum-
mer in the past year, but chiefly upon the
former. Therefore they may, or rather
should, be cut down low, leaving only three or
four eyes to a shoot ; except some of those
short shoots formed the last year too late to
blow' then, leave whole. If rose-trees are not
close pruned, they will be unable to support
their flowers properly. Use a sharp knife,

and cut close behind an eye or bud. Roses
for forcing should be pruned in July and
August. •

Honeysuckles flower on shoots of the pre-
sent year, and therefore whether trained to

walls, or kept in bushes, should be also pruned
close

;
but not so short in the latter case as the

former, for those against walls should be cut
down to an eye or two, and those in bushes to

three or four eyes.

Sweetbriars flower on shoots of the present
year, and therefore should be cut after the

manner of honeysuckles. These shrubs (and
most others) are seldom pruned down enough,
so that in a few years they get very rambling
and unsightly ; but if kept compact, we have
beauty as well as sweetness, to recompense
our care. In all cases, a less number of fine

flowers obtained by short and open pruning,

is certainly preferable to many indifferent

ones.

Lilacs bear their flowers at the ends of

shoots of the last >ear, so of course at spring

mud not be shortened. If rambling and
crowded, cut either clean out, or very low,

yvhat may be superfluous. If they need
much reduction, let them be cut down as

P R U
soon as (or somewhat before) they have goi
off flower.

r

l o enter further into the detail of shrubs
would be inconsistent with our limits. The
reader will tind some directions occasionallv
under the separate articles, and will coin-
moniy act safely under the general directions
above.

PRl NUS, a genus of the monogynia or-

der, in the icosandria class of plants ; and in

the natural method ranking under the 36th
order, pomaceav The calyx is quinquefid,
inferior

; there are five petals
;
the fruit is a

plum, having a kernel with prominent su-

tures. There are thirty-three species, of

which six are cultivated in Britain : they are
originally' natives of America and Siberia.

1. The domestica, or common plum-tree,
grows 20 or 30 feet high, with oval spear-
shaped leaves, and with the pedunculi for the
most part single, terminated by flowers, sue-
ceeded by plums of many different colours,
sizes, and shapes, in the varieties. 2. The in-

sititia, wild-plum, or bullace-tree. grows 12 or
1 5 feet high

; the branches somewhat spinous

;

the leaves oval, hairy underneath; and the
pedunculi by pairs, terminated by white
flowers succeeded by small, round, plmn-
like fruit, ot different colours in the varieties.

3. The spinosa, black-thorn, or sloe-tree,

grows 10 or 12 feet high, very branchy and
bushy quite from the bottom, armed with
strong, sharp spines, small, spear-shaped,
smooth leaves, pedunculi growing singly, ter-

minated by flowers, succeeded bv small,
round, black cherries in autumn, it grows
wild every where in hedges and woods

;
and

is very proper for planting field-hedges, be-
ing ot very quick and close growth. 4. The
cerasus, or common cherry-tree, grows 20
feet or more in height, with oval clusters of
lanceolate smooth leaves, umbellate flowers,
succeeded by clusters of red roundish fruit, of
different sizes and properties in the varieties.

Hanbury says, “ were this tree scarce, and
with much difficulty propagated, every man,
though possessed of a single tree only, would
look upon it as a treasure; for besides the
charming appearance these trees have when
besnowed, as it were, all over with bloom in

the spring, can any tree in the vegetable tribe

be conceived more beautiful, striking, and
grand, than a well-grown and healthy cherry-
tree, at that period when the fruit is ripe ?”

The cherry-trees afford an almost endless
variety

;
all differing in some respect in their

manner of shooting, leaves, flowers, and fruit:

two in particular demand admission into the
pleasure-garden, the double-blossomed and
the red-flowering. The pleasing show the
common cherry-tree makes when in blow is

known to all; but that of the double-blos-
somed is much more enchanting. It blos-

soms like the other in May
;
the flowers are

produced in large and noble clusters; for

each separate flower is as double as a rose,

is very large, and placed on long and slender
footstalks, so as to occasion the branches to
have an air of ease and freedom. They are
of a pure white

;
and tire trees will be so’ pro-

fusely covered with them, as to charm the
imagination. Standards of these trees, when
viewed at a distance, have been compared to
balls of snow; and the nearer we approach,
the greater pleasure we receive. These trees

may be kept as dwarfs, or trained up to stan-

dards
; so that there is no garden or plan-

tation to which they will not be suitable.

By the multiplicity of the petals, the organs
oi generation are destroyed ; so that those
flowers which are really fail are never suc-
ceeded by any fruit.

The red-flowering cherry-tree differs in no
respect from the' common cherry-tree, only
that the flowers are of a pale-red colour, and
by many are esteemed on that account. Be-
sides the ornament and utility afforded us
by the flowers and li cit of the cherry, its

timber is a further inducement for propagat-
ing it ; more especially that of the small black
wilding sort, which may perhaps with pro-
priety be considered as the genuine species,
and a native of tills island. Be this as it may,
it will grow in a soil and situation it affects,

to be a large timber-tree ; and if taken in its

prime before it becomes tainted at the heart,
will turn out perhaps not less than a ton of
valuable materials, peculiarly adapted to the
purposes of furniture.

r

i he grain is line, and
the colour nearly approaching to that ma-
hogany, to which valuable wood it comes
nearer than any other which this country
produces. 5. The avium, or great wilding
cherry-tree, grows 40 or 50 feet high, having
-oval or spear-shaped leaves, downy under-
neath, with umbellate sessile clusters of white
flowers, succeeded by small round fruit of
different properties in the varieties. 6. The
padus, or common bird cherry-tree, grows
15 or 20 feet high, of a shrub-like grow th,

with a spreading head, large, oblong, rough,
serrated leaves, having two glands at the
back of the base like the other, and with
shorter, more compact, clusters of flowers,

succeeded by large red fruit. This grows
wild in hedges in the north part of England.
7. '1 he Virginiana, or Virginian bird-cherry,
grows 30 feet high, dividing into a very
branchy head, having a dark-purple bark,
oval, slightly serrated, shining green leaves,
having two glands at the fore part of the base,
and long clusters of white flowers, succeeded
by small, round, berry-like, black fruit. 8.

Canadensis, or Canada dwarf bird-cherry,
grows but four or five feet high, branching
horizontally near the ground with smooth
branches; broad, spear-shaped, rough, downy
leaves- without glands; and long clusters of
white flowers, succeeded by small, round,
berry-like black fruit, ripe in autumn. 9a
The mahaleb, or perfumed cherry, grows 10
or 15 feet high, with smooth whitish branches,
small, oval, shining, green leaves, and co-
rymbous clusters of white flowers, succeeded
by small fruit. 10. The armeniaca, or apri-

cot-tree, grows 20 feet high, with a large
spreading head, having reddish shoots, large,
nearly heart-shaped leaves, close-sitting pale-
red flowers rising all along the sides of the
young branches, succeeded by large round-
ish fruit of a yellow and reddish colour in dif-

ferent varieties. The fruit and the kernels of
the primus Siberica, when eaten, excite a
continued head-ache: the kernels, infused in

brandy, communicate an agreeable flavour.

All the different varieties of plums have at
first been raised from the stones, and are af-

terwards preserved by budding and grafting
on any plum-stock. The same method is

applicable to cherries; only these are grafted
to most advantage upon stocks of the wild
black and red cherry raised from the stones
of the fruit. The apricot-trees are propa-

10
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-gated by budding on any kind of plum-
stocks.

PRUSSIATS, salts formed with prussic

acid. Of these the most important are,

1. Prussiat of lime, formed by dissolving

lime in prussic acid, filtring the solution, and
separating the uncombined lime. It is de-

composed by all the other acids, and by al-

kalies.

2. Prussiat of magnesia. This salt may
be formed by putting pure magnesia into

prussic acid, in a few days the earth is

dissolved, and the compound formed. The
magnesia is precipitated by the alkalies and

lime, and by exposure to the air.

3. Prussiais of iron. As the prussiats of

iron enter as ingredients into the triple salts

formed by the prussic acid, it will be neces-

sary to give some account of them before

•entering upon the consideration of these triple

salts.

It has been demonstrated by chemists, that

there are no fewer than four prussiats ot iron

;

namely,
1 . White prussiat,

2. Blue prussiat,

3. Yellow prussiat,

4. Green prussiat.

The white prussiat discovered by Mr.
Proust is composed of prussic add and pro-

toxide of iron. It becomes gradually blue

when exposed to the atmosphere, because the

oxide absorbs oxygen, and is converted into

peroxide.

Blue prussiat, or Prussian blue, is com-
-posed of prussic acid and peroxide of iron.

It is a deep-blue powder, insoluble in water,

and scarcely soluble in acids. It is com-
posed, according to the most accurate expe-

riments hitherto made, of equal parts of

oxide of iron and prussic acid, it is not af-

fected by exposure to the air. Heat decom-

poses it by destroying the acid, and the oxide

of iron remains behind. The Prussian blue

of commerce, besides other impurities, con-

tains mixed with it a great quantity of alu-

mina.
Yellow prussiat is composed of prussic acid

combined with an excess of peroxide of iron :

* it is therefore a sub-prussiat of iron. This

prussiat is soluble in acids. It may be ob-

tained byr digesting the alkalies or alkaline

earths with Prussian blue. Part of the acid

is carried off by these bodies, and the yellow

prussiat remains in the state of a powder.

Green prussiat, first discovered by Mr.
Berthollet, is composed of oxyprussic acid,

I

and peroxide of iron. It is therefore in fact

an oxyprussiat.

4. Prussiat of barytes and iron. For the

first accurate description of this salt, we are

indebted to the ingenious Mr. William

Henry. It may be formed by adding Prus-

• sian blue to hot" barytes water till it ceases to

be discoloured. The solution, when tiltred

and gently evaporated, yields crystals of

prussiat of barytes and iron.

These crystals have the figure of rhom-

boidal prisms : they have a yellow colour,

I and are soluble in 1920 parts ot cold water,

i and in about 100 parts of boiling water. In

a red heat they are decomposed, the acid

I being destroyed. They are soluble in nitric

and muriatic acids : sulphuric acid occasions

i a precipitate of sulphat of barytes.

5. Prussiat of lime and iron. This salt was

perhaps first mentioned by. Mr. Hagen; but

Vox.. II,

we are indebted to Morveau for the first ac-

curate account of its properties and prepara-

tion.

Upon two parts of Prussian blue of com-
merce, previously well washed with a suffi-

cient quantity of boiling water to separate all

the foreign salts, about 5fi parts of lime-water

are to be poured, and the mixture must be
boiled for a short time till the lime is satu-

rated with the prussic acid, which is known
by its no longer altering paper stained with

turmeric : it is then to be tiltred.

This liquid, which contains the triple prus-

siat of lime in solution, has a greenish-yellow

colour: its specific gravity is 1.005; audit
has an unpleasant bitterish taste. When eva-

porated to dryness, it yields small crystalline

grains, soluble without alteration in water. It

is insoluble in alcohol.

This triple prussiat may be used with ad-

vantage* as a test to ascertain the presence of

metals held in solution. The only impurity

which it contains is a little sulphat of lime.

6.

Prussiat of potass and iron. This salt,

known also by the names of Prussian alkali,

phlogisticated alkali, Prussian test, triple

prussiat of potass, See. has been chosen by
chemists as the best combination of prussic

acid for detecting the presence of metals, and
more especially for detecting the existence

of iron. To chemists and mineralogists, it is

one of the most important instruments ever
invented

;
as, when properly prepared, it is

capable of indicating whether any metallic

substance (platinum excepted) is present in

any solution whatever, and even of pointing

out the particular metal, and of ascertaining

its quantity. This it does by precipitating

the metals from their solution in consequence
of the insoluble compound which it forms
with them ; and the colour of the precipi-

tate indicates the particular metal, while its

quantity enables us to judge of the propor-

tion of metallic oxide contained in any solu-

tion.

In order to be certain of the accuracy of

these results, it is necessary to have a Prus-

sian alkali perfectly pure, and to be certain

beforehand of the quantity, or rather of the

proportions, of its ingredients. To obtain a

test of this kind has been the object of che-

mists ever since the discoveries, of Macquer
pointed out its importance. It is to the use

of impure tests that a great part of the con-

tradictory results of mineralogical analysis by
different chemists is to be ascribed.

The great object of chemists at first was
to obtain this prussiat entirely free from iron

;

but their .attempts uniformly failed, because
the oxide of iron is one of its necessary' com-
ponent parts. This was first properly pointed
out by Morveau.

There are two ways in which this test may
be rendered impure, besides the introduction

of foreign ingredients, which it is needless to

mention, because it is obvious that it must
be guarded against. 1. There may be a su-

perabundance of alkali present, or, which is

the same thing, there may be mixed with the

Prussian test a quantity of pure alkali : or,

2. There may be contained in it a quantity

of yellow prussiat of iron, for which prussiat

of potass has also a considerable affinity.

If the Prussian test contains a superabun-

dance of alkali, two inconveniences follow.

This superabundant quantity will precipitate

3 I

those earthy salts which are liable (o contain an
excess of acid, and which are only soluble by
that excess: hence alumina and barytes will

be precipitated. It is to the use ot impure
tests of this kind that we owe the opinion,
that barytes and alumina are precipitated by
the Prussian alkali, and the consequent theo-
ries of the metallic nature of these earths.

This mistake was first corrected by Mey er of
Steint.

Another inconvenience arising from the
superabundance of alkali in the Prussian test
is, that it gradually decomposes the blue
prussiat which the test contains, and converts
it into yellow prussiat. In what manner it

does this will lie understood, after what has
been said, without any explanation.

On the other hand, when the Prussian al-

kali contains a quantity of yellow prussiat of
iron, as great inconveniences follow. This
yellow prussiat has an affinity for prussic acid,
which, though inferior to that of the potass,,
is still considerable ; and, on the other hand,
the potass has a stronger affinity for every
other acid than for the prussic. When, there-
fore, the test is exposed to the air, the car-
bonic acid which the atmosphere always con-
tains, assisted by the affinity between the
yellow" prussiat and the prussic acid, decom-
poses the prussiat of potass in the test, and
the yellow' prussiat is precipitated in the form
ot Prussian blue; and every other acid pro-
duces the same effect. A test of this kind
w'ould indicate the presence of iron in every
mixture which contains an acid (for a preci-
pitation of Prussian blue would appear), and
could not therefore be employed with any
confidence.

To describe the various methods proposed
by chemists for preparing this salt would be
unnecessary, as the greater number do not
answer the purpose intended. The method
practised by Klaproth, first made known to
chemists by Westrum, and afterwards de-
scribed in our language by Kirwan, is con-
sidered as one of the best. It is as follows:

Prepare pure potass, by gradually project-
ing into a large crucible, heated to whiteness,
a mixture of equal parts of purified nitre and
crystals of tartar; when the whole is injected,

let it be kept at a white heat for half an hour,
to burn off the coal. Detach the alkali thu*
obtained from the crucible, reduce it to pow-
der, spread it on a inutile, and expose it to a
white heat for half an hour. Dissolve it in

six times its weight of water, and nitre the
solution while warm. Pour this solution int<*

a glass receiver, placed in a sand-furnace
heated to 170

;1

or 180°; and then gradually
add the best Prussian blue in powder, inject-

ing new portions according as the former be-
come grey, and supplying water as fast as it

evaporates ; continue until the added por-
tions are no longer discoloured, then increase
the heat to 212°, and continue it for half an
hour. Filtre the ley thus obtained, and sa-

turate it with sulphuric acid moderately di-

luted ; a precipitate wilt appear : wrhen' this

ceases, filtre off the whole, and wash the pre-
cipitate. Evaporate the filtred liquor to
about one quarter, and set it by to crystal-

lize : after a few days, yellowish crystals of a
cubic or quadrangular form will be found,
mixed with some sulphat of potass and oxide
of iron

;
pick out the yellowish crystals, lay

them on blotting-paper, and re-dissolve thG*
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in four limes their weight of cold water, to
exclude the sulphat of potass.

Assay a few drops of this solution with ba-
rytes water, to see whether it contains any
sulphuric acid, and add some barytes water
to the remainder if necessary: iiltre off the
solution from the sulphat of barytes, which
will have precipitated, and set it by to cry-

stallize for a few days; that the barytes, if

any should remain, may be precipitated. If

the crystals now obtained are of a pale yellow
colour, and discover no bluei-h streaks when
sprinkled over with muriatic acid, they are

lit for use ; but if they still discover blueish

or green streaks, the solutions and crystalli-

zations must be repeated.

These crystals must be kept in a well-

stopped bottle, which, to preserve them from

the air, should be filled with alcohol, as they

are insoluble in it.

Before they are used, the quantity of iron

they contain should be ascertained, by heating

100 grains to redness for half an hour in an

open crucible : the prussic acid will be con-

sumed, and the iron will remain in the state

of a reddish-brown magnetic oxide, which

should be weighed and noted. This oxide is

half the weight of the Prussian blue afforded

by the Prussian alkali : its weight must there-

fore be subtracted from that of metallic pre-

cipitates formed by this test. Hence the

weight of the crystals, in a given quantity of

the solution, should be noted, that the quan-

tity employed in precipitation may be known.

Care must be taken to continue the calcina-

tion till the oxide of iron becomes brown

;

for while it is black, it weighs considerably

more than- it should.

Another good method of preparing this salt

has been lately given by Mr. Henry ; but it

is rather too expensive for general use. It

consists in first forming a triple prussiat of

barytes, and adding it in crystals to a solution

of carbonat of potass till the solution no long-

er restores the colour of reddened litmus

paper. After digesting the mixture for half

an hour, fiitre the liquid, and evaporate it

gently. The triple prussiat of potass crystal-

lizes.

PRUSSIC ACID, is one of the most im-

portant instruments which the chemist pos-

sesses. It was discovered about a century

ago by Diesbach at Berlin
;
and a method of

preparing it was published by Woodward in

the Philosophical Transactions for 1724, which

he said he had got from one of his friends' in

Germany. This method was as follows

:

Detonate together four ounces of nitre and

as much tartar, in order to procure an extem-

poraneous alkali; then add four ounces of

dried bullock’s blood
;
mix the ingredients

well together, and put them into a crucible

covered with a lid, in which there is a small

hole; calcine with a moderate tire till the

blood emits no more smoke or dame capable

of blackening any white body exposed to it

:

increase the lire towards the end, so that the

whole matter contained in the crucible shall

be moderately but sensibly red. In this state

throw it into two pints of water, and boil it

for half an hour. Decapt off this water, and

continue to pour on more till it comes off in-

sipid. Add all these liquids together, and

boil them down to two pints. Dissolve two

ounces of sulphat of iron and eight ounces of

alum in two pints of boiling water
;
mix this

wifli the former liquor while both are hot.

An effervescence takes place, and a powder
|

is precipitated, of a green colour mixed with !

blue. Separate this precipitate by iiitration,

and pour muriatic acid upon it till it becomes
of a beautiful blue

;
then wash it with water

and dry it.

Different explanations were given of the

nature of this precipitate by different che-

mists. All of them acknowledged that it

contained iron ; but to account for the colour

was the difficult point. Brown, and Geol-
froy, and Neuman, discovered in succession,

that a great many other animal substances

besides blood communicated to alkalies the

property of forming Prussian blue; but the

theories by which they attempted to account

for its formation were altogether nugatory.

At last a very important step was made in

the investigation oi this compound by Mac-
quer, who published a dissertation on it in

the year 1752.

I bis celebrated chemist ascertained the

following facts: 1. When an alkali is added
to a solution of iron in any acid, the iron is

precipitated of a yellow colour, and soluble

in acids ; but if iron is precipitated from an

acid by an alkali prepared by calcination with

blood (which has been called a Prussian al-

kali), it is of a green colour. 2. Acids dis-

solve only a part of this precipitate, and leave

behind an insoluble powder, which is of an

intense blue .colour. The gieen precipi-

tate, therefore, is composed of two different

substances, one of which is Prussian blue.

3. The other is the brown or yellow oxide of

iron ; and the green colour is owing to the

mixture of the blue and yellow substances.

4. When heat is applied to this Prussian blue,

its blue colour is destroyed, and it becomes
exactly similar to common oxide of iron. It

is composed, therefore, of iron and some
other substance, which heat has the property

of driving off. 5. If it is boiled with a pure

alkali, it loses its blue colour also, and at the

same time the alkali acquires the property of

precipitating of a blue colour solutions of

iron in acids, or it has become precisely the

same with the Prussian alkali. 6. Prussian

blue, therefore, is composed of iron and
something which a pure alkali can separate

from it, something which has a greater affi-

nity for alkali than for iron. 7. By boiling a

quantity of alkali with Prussian blue, it may
be completely saturated with this something,

which may be called colouring matter.

8. No acid can separate this colouring mat-

ter from iron after it is once united with it.

9. When iron dissolved in an acid is mixed
with an alkali saturated with the colouring

matter, a double decomposition takes place,

the acid unites with the alkali, and the co-

louring matter with the iron, and form:. Prus-

sian blue. 10. The reason that, in the com-
mon method of preparing Prussian blue, a

quantity of yellow oxide is precipitated, is,

that there is not a sufficient quantity of co-

louring matter (for the alkali is never satu-

rated with it) to saturate all the iron displaced

by the alkali ; a part of it, therefore, is mixed
with Prussian blue. Muriatic acid dissolves

this oxide, carries it off, and leaves the blue

in a state of purity.

Such were the conclusions which Macquer
drew from his experiments; experiments
which not only discovered the composition

of Prussian blue, but threw a ray of light on

the nature of affinities, which has contributed

much towards the advancement of that im
portant branch of chemistry.

The nature of the colouring matter, how
ever, was still unknown. At length, in 1772-

Morveau announced his suspicion that the
colouring matter was probably an acid.

Such was the knowledge of chemists re-

specting the nature of this colouring matter,
when Scheele all at once removed the veil,

and explained its properties and composition.

He observed that the Prussian alkali, after

being exposed for some time to the air, lost

the property of forming Prussian blue ; the
colouring matter must therefoie have left it.

He put a small quantity of it into a large glass

globe, corked it up, and kept it some time
but no change was produced either in the
air or the Prussian alkali. Something must
therefore displace the colouring matter when
the alkali is exposed to the open air, which is

not present in a glass vessel. Was it carbo-
nic acid gas? To ascertain this, lie put a
quantity of Prussian alkali into a glass globe
tilled with that gas, and in 24 hours the al-

kali was incapable of producing Prussian blue.

It is therefore carbonic acid gas which dis-

places the colouring matter. He repeated
this experiment with this difference, that he
hung in the giobe a bit of paper which had
been previously dipped into a solution of sul-

phat of iron, and on which he had let fall (wo
drops of an alkaline lixivium in order to pre-
cipitate the iron. This paper was taken out
in two hours, and became covered with a tine

blue on adding a little muriatic acid. Car-
bonic (acid, then, lias the property of sepa-
rating the colouring matter from alkali with-

out decomposing it.

He found also that other acids produce
the same effect. Hence he concluded, that

the colouring matter might be obtained in a
separate state. Accordingly he made a great

many attempts to procure it in that state,

and at last discovered the following method,
which succeeds perfectly :

Mix together ten parts of Prussian blue in

powder, live parts of the red oxide of mer-
cury, and thirty parts of water, and boil the

mixture for some minutes in a glass vessel.

The blue colour disappears, and the mixture-

becomes yellowish-green. Pour it upon a
iiltre

;
and' after all the liquid part has passed,

pour ten parts of hot water through the fiitre

to wash the residuum completely. The ox-
ide of mercury decomposes Prussian blue,

separates its colouring matter, and forms
with it a salt soluble in water. The liquid,

therefore, which has passed through the fiitre

contains the colouring matter combined with
mercury. The other component parts of the

Prussian blue, being insoluble, do not pass

through the tiltrp. Pour this mercurial liquid

upon 2\ parts of clean iron filings, quite free

from rust. Add at the same time one part

of concentrated sulphuric acid, and shake the

mixture. The iron filings are dissolved, and
the mercury formerly held in solution is pre-

cipitated in the metallic state. The cause of

this sudden change is obvious: the iron de-

oxidizes the mercury, and is at the same instant

dissolved by the sulphuric acid, which lias a
stronger affinity for it than the colouring

matter lias. '[ here remain in solution,

therefore, only sulphat of iron and the co-

ouring m liter.

Now the colouring matter being volatile,

3
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which the sulphat of iron is not, it was easy
to obtain it apart by distillation. Accord-
ingly he distilled the mixture in a gentle
beat: the colouring matter came over by the
time that one-fourth of the liquor had passed
into the receiver. It was mixed, however,
with a small quantity of sulphuric acid;
from which he separated it by distilling a
second time over a quantity of carbonat of

;

lime. The sulphuric acid combines with the
lime, and remains behind, which the colour-
ing matter cannot do, because carbonic acid
lias a stronger affinity for lime than it lias.

Thus lie' obtained the colouring matter in a
state of purity.

it remained now to discover its component
parts. He formed a very pure Prussian blue,

I which he distilled, and increased the lire till

the vessel became red. The small quantity

|
of water which he had put into the receiver

: contained a portion, of the blue colouring
I matter and of. ammonia; and the air of the

r receiver consisted of azote, carbonic acid gas,

•and the colouring matter. He concluded,
from this and other experiments, that the

: colouring matter is a compound of ammonia
and oil. But when he attempted to verify
this theory by combining together ammonia
and oil, he could not succeed in forming co-
louring matter. This obliged him to change
his opinion; and at last he concluded that
the colouring matter is a compound of am-
monia and charcoal. He mixed together
equal quantities of pounded charcoal and
potass, put the mixture into a crucible, and

I kept it red-hot for a quarter of an hour : he
then added a quantity of sal ammoniac in

i small pieces, which lie pushed to the bottom
of the melted mixture, kept it in the fire for

I
two minutes till it had ceased to give out va-

|
pours of ammonia, and then threw it into a

I quantity of water. The solution possessed
all the properties of the- Prussian alkali. Thus
Mr. Scheele succeeded in forming the colour-
ing matter.

This colouring matter was called prussic

acid by Morveau, in the first volume of the
chemical part of the Encyclopedic Metho-
dique ; an appellation which is now generally
received.

These admirable experiments of Scheele
were repeated and carried still farther, by
Berthollet in 1787, who applied to the expla-

I
nation of the composition of the colouring
matter the light which had resulted from his

previous experiments on the component parts
of ammonia. This illustrious chemist, scarce-
ly inferior to Scheele in ingenuity and ad-
dress, ascertained, in the first place, that the
prussic alkali is a triple salt, composed of
prussic acid,* the alkali, and oxide of iron

;

that it may be obtained in octahedral cry-
stals ; and that when mixed with sulphuric
acid, and exposed to the light, it lets tall a
precipitate of Prussian blue. His next object
was, to ascertain the component parts of
prussic acid. When oxymuriatic acid is

poured into prussic acid obtained by Scheele’s
process, it loses its oxygen, and is converted
into common muriatic acid. At the same
time the prussic acid becomes more odorous
and more volatile, less capable of combining
With alkalies, and precipitates iron from its

solutions, not blue, but green. Thus prussic

:
acid, by combining with oxygen, acquires
new properties, and is converted into a new
substance, which may be called oxvprussic

PRUSSIC ACID.

acid. If more oxymuriatic acid gas is made
to pass into prussic acid, and it is exposed
to the light, the prussic acid separates from
the water with which it was combined, and
precipitates to the bottom in the form of an
aromatic oil; which heat converts into a va-
pour insoluble in water, and incapable of
combining with iron. When the green pie-
cipitate, composed of oxyprussic acid and
iron, is mixed with a pure fixed alkali, the
oxyprussic acid is decomposed, and con-
verted into carbonat of ammonia.
From these experiments, Berthollet con-

cluded, that prussic acid does not contain
ammonia ready-formed

; but that it is a triple
compound of carbon, hydrogen, and azote,
in proportions which he was not able to as-
certain. This conclusion has been stiil far-

ther verified by Mr. Clouet, who found that
when animoniacal gas is made to pass through
a red-hot porcelain tube containing charcoal,
a quantity of prussic acid is formed. This
experiment does not succeed unless a pretty
strong heat is applied to the tube.

Fourcroy and several other chemists be-
lieve, that the prussic acid contains also a
portion of oxygen in its composition, resting
chiefly upon the following experiments of
Vauquelin

:

Exper. I. Put into a retort 100 parts of
the muriat of ammonia, 50 parts of lime, and
25 parts of charcoal in fine powder

; adapt to
the retort a receiver containing a slight so-
lution of the sulphat of iron, and immerse
into it the beak of the retort

;
then apply a

brisk heat, and continue the action of the fire

until nothing more is disengaged.

Exper. II. Put into a retort 100 parts of
the muriat of ammonia, 50 parts of semi-
vitreous oxide of lead, and 25 parts of char-
coal : adapt a receiver containing a solution

,

of sulphat of iron, and proceed as before.
Stir well the liquors contained in the re-
ceivers, and expose them to the air for seve-
ral days, in order that the combination be-
tween the oxide of iron and the prussic acid
maj be perfect, and that the prussiat of iron
may absorb as much oxygen as is necessary
for its passing to the state of blue prussiat,
and for its being proof against acids : then
pour into these liquors equal quantifies of sul-
phuric acid well diluted with water, arid you
will have Prussian blue, the quantities of
which will be as one to six; that is to say,
the Prussian blue of the experiment in which
Yauquelin employed oxide of lead, was six
times more abundant than that of the expe-
riment in which he employed only lime to
disengage the ammonia.
Having thus traced the gradual progress of

philosophers in ascertaining the nature of the
prussic acid, it only remains to give an ac-
count of its properties, which were first exa-
mined by the indefatigable Scheele.

Prussic acid obtained by Seheele’s process
is a colourless liquid like water. It has a
strong odour, resembling that of the flowers
of the peach, or of bitter almonds. Its taste
is sweetish, acrid, and hot, and apt to excite
cough. It does not alter the colour of vege-
table blues.

It is exceedingly volatile, and evidently
capable of assuming the gaseous form ; though
it has never been obtained apart, nor exa-
mined in that state. At a high temperature
(when united to a base), it is decomposed
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and converted into ammonia, carbonic acid,
and carbureted hydrogen gas.

It unites difficultly with alkalies and earths,
and is separated from them much more easily
than from metallic oxides. More exposure
to the light of the sun, or to a heat of 110°, is

sufficient for that purpose. I hese combina-
tions are decomposed also by all the acids.

It has no action on metals; but it unites
with their oxides, and forms with them salts,

which are almost all insoluble, if we except
prussiats of mercury and manganese. These
compounds are not decomposed by acids.
Yet the prussic acid is not capable of taking*
the metallic oxides from the other acids.

Prussic acid has a great tendency to cuter
into triple compounds, combining at once
with an alkali and a metallic oxide; and
these compounds are much more permanent
and difficult to decompose than its singte
combinations.

1 he affinities of this acid, as far as they
have been ascertained, are as follows:

Barytes,

- Strontian,

Potass,

Soda,

Lime,
Magnesia,

Ammonia.
It does not seem capable of combining with
alumina.

This acid is of great importance to the che-
mist, in consequence of the property which
it has of forming insoluble compounds with
metallic oxides, and almost with metallic
oxides alone. This puts it in our power to
ascertain the presence of a metallic body
held in solution. When the prussic acid is

dropt in, a precipitate appears if a metal is

present. The colour of this precipitate indi-
cates the metal, and the quantity of it enables
us to ascertain the quantity of metal con-
tained in the solution. It is -used especially
to indicate the presence of iron, which it does
by the blue colour that the solution assumes

;

and to free solutions from iron, which it does
by precipitating the iron in the form of Prus-
sian blue.

It is evident, however, that the pure prus-
sic acid cannot be employed tor these pur-
poses, because it is incapable of taking me-
tallic oxides from other acids. It is always
employed combined with an alkaline or
earthy basis. In that state it decomposes all
metallic salts by a compound affinity. The
base most commonly employed is potass or
lime

;
and indeed it is most usually employed

in the state of a triple salt, composed of prus-
sic acid, potass, and oxide of iron, which is

preferred because it is not apt to be decom-
posed by the action of the atmosphere.

Of all the metallic solutions tried by
Scheele, pure prussic acid occasioned only a
precipitate in three, namely,

1. Nitrat of silver precipitated white.
2. Nitrat of mercury . . . black.
3. Carbonat of iron . .

. green becom-
ing blue.

It has no action on the oxides of

Platinum,

Iron,

Tin,

Lead,

Bismutji,

Antimonv,
Manganese,
Arsenic acid,

Molybdic acid.
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Gold precipitated by the alkaline carbo-

jrats, is rendered white by this acid.

It disengages carbonic acid from the oxide

of silver precipitated by the same alkalies

;

but the oxide remains white.

It dissolves red oxide of mercury, and

forms with it a salt which may be obtained in

crystals.

Oxide of copper precipitated by carbonat

of potass, effervesces in it, and acquires a

slight orange-yellow colour.

Oxide of iron precipitated from the sul-

pliat of iron by carbonat of potass, effervesces

in it, and becomes blue.

Oxide of cobalt precipitated by the same

alkali, gives in it some marks of effervescence,

and becomes yellowish-brown.

The compounds which prussic acid makes

with zirconia and yttria, seem also to be in-

soluble; for these earths are precipitated

from their solutions by prussiat of potass ; a

circumstance in which they differ from all

the other earths and alkalies, and which in-

dicates a coincidence between them and the

metallic oxides.

PltYTANEUM, in Grecian antiquity, a

large building in Athens, where the council

of the prvtanes, or presidents of the senate,

assembled, and where those who had ren-

dered any signal service to the common-
wealth were maintained at the public ex-

pence.

PSIDIUM, the guava, a genus of the mo-

nogynia order, in the icosandria class of

plants, and in the natural method ranking

under the 19th order, hesperideae. 1 he ca-

lyx is quinquefid, superior: there are five

petals : the berry is unilocular and mono-

s{>ermous. There are eight species. 'I he

most remarkable are

:

1. The pyriferum, or white guava. 2. The
pomiferum, or red guava. Both these are

however thought by some to be only varieties

of the same plant. The red guava rises to

ihe height of 20 feet, and is covered with a

smooth bark; the branches are angular, co-

vered with oval leaves, having a strong mid-

rib, and many veins running towards the

sides, of a light-green colour, standing oppo-

site upon very short footstalks. I rom the

wings of the leaves the flowers come out upon

footstalks an inch and a half long: they are

composed of five large roundish concave pe-

tals, within which are a great number of sta-

mina shorter than the petals, and tipped with

pale-yellow tops. After the flower is past,

the gerrnen becomes a large oval fruit shaped

like a pomegranate.

A decoction of the roots of guava is em-

ployed' with success in dysenteries: a bath

of a decoction of the leaves is said to cure

the itch, and other cutaneous eruptions.

Guayava, or guava, is distinguished from the

colour of the pulp, into the two species above-

mentioned, the white and the red ;
and, from

the figure of the fruit, into the round and the

pear-fashioned or perfumed guava. The lat-

ter has a thicker rind, and a more delicate

taste, than the other. The fruit is about the

bigness of a large tennis-ball ; the rind or skin

generally of a russet stained with red. The
pulp within the thick rind is of an agreeable

flavour, and interspersed with a number of

small white seeds. The rind, when stewed,

is eaten with milk, and preferred to any other

<tewed fruit. From the same part is made

1* S I

marmalade
;
and from the whole fruit is pre-

pared a tine jelly. The fruit is very astrin-

gent, and nearly of the same quality with the

pomegranate, and should be avoided by all

who are subject to costiveness.
r
l he seeds

are so hard as not to be affected by the fer-

mentation in the stomachs of animals; so that

when voided with the excrements, they take

root, germinate, and produce thriving trees.

Whole meadows in the West Indies are co-

vered with guavas, which have been propa-

gated in this manner. The buds of guava,

boiled with barley and liquorice, produce an

excellent ptisan for diarrhoeas, and even the

bloody flux, when not too inveterate. The
wood of the tree, employed as fuel, makes a

lively, ardent, and lasting tire.

PbHTAGUS, or parrot, a genus belong-

ing to the order of pica*. 1 he bill in this

genus is hooked from the base ; and the up-

per mandible is moveable: the nostrils are

round, placed in the base of the bill, which

in some species is furnished with a kind of

cere ; the tongue is broad, and blunt at one

end ; the head is large, and the crown flat

;

the legs are short, the toes placed two before

and two behind. It might seem a wonder

why nature has destined to this, which is not

naturally a bird of prey, but feeds on fruits

and vegetable substances, the crooked beak

allotted to the hawk and other carnivorous

birds
;
but the reason seems to be, that the

parrot being a heavy bird, and its legs not

very fit for service, it climbs up and down
trees by the help of this sharp and hooked

bill, with which it lays hold of any thing and

secures itself before it stirs a toot ; and be-

sides this, it helps itself forward very much,

by pulling its body on with this hold.
’ Parrots are found almost every where with-

in the tropics ;
and in their natural state they

live on fruits and seeds, though, when tame,

they will eat flesh and even fish.

In the East and West Indies they are very

common ; and in such warm climates are

very brisk and lively : here, however, they

lose much of their vigour. They seldom

make nests, but breed, like owls in hollow

trees: they lay two eggs. At particular

times they fly in very large troops, but still

Lliev keep two and two together. The genus

consists of infinite variety, not so much ow-

ing to mixture of species, however, as might

be supposed. They seem to run vastly into

one another, so as to appear ta be related,

though received from different parts of the

world; this, however, may possibly be occa-

sioned by their being carried from one place

to another for the sake of sale.

Buffon ranges the parrot in two great

classes
;
the first of which comprehends those

of the Old Continent, and the second those

of the New. The former he subdivides into

five families; the cockatoos, the parrots pro-

perly so called, the lories, the long-tailed

paroquets, and the short-tailed ones ;
and the

latter into six, viz. the macaos, the atnazo-

nians, the creeks, the popinjays, the long-

tailed paroquets, and the short-tailed ones.

Mr. Latham has increased the genus from

47 to 163 ; and since the time he wrote his

Index, at least 20 more have been discovered.

They are very generally divided into three

kinds: 1. The larger, which are as big as a

moderate fowl, called macaos and cockatoos

;

these have very long tails. 2. The middle-

sized ones, commonly called parrots, which

have short tails, and are a little larger than a

pigeon. And, 3. The small ones, which are’

called paroquets, and have long tails, and are

not larger than a lark or blackbird. The fol-

lowing are the most remarkable

:

1. The psittacus macao, or red and blue

macao, is red, except the wing-quills, which

above are blue, before rufous; the scapular

feathers are variegated with blue and green;

the cheeks are naked and wrinkled, it is-

about two feet seven inches and a half long,

and about as big as a capon. Edwards says,,

when perfect, it will measure a- full yard from
bill to tail. It inhabits Brasil, Guiana, and
other parts of South America. It was for-

merly very common in St. Domingo, but is

now rarely found there. It generally lives in

moist woods, especially such as are planted

with a particular kind of palm, perhaps what

is called the macaw-tree. It does not in ge-

neral learn to speak, and its voice is parti-

cularly rough and disagreeable. The flesh

is hard, black, and unsavoury, but makes
good soup, and is much used by the inhabi-

tants of Cayenne and other places. Ibis-

species, in common with other parrots, is

subject to fits when tamed; and though it

will live for many years, yet if the returns

are pretty frequent, it will generally fall a vic-

tim to that disease at last. Ihe ’Americans;

call it gonzalo.

2. 'Ihe psittacus ararauna, or bine and'

yellow macaw,, is blue above, and yellow be-
low, and the cheeks are naked, witli feathery

lines. It is about the same size with the last„

and inhabits Jamaica, Guiana, Brasil,, and
Surinam.

3. The psittacus severus, or Brasilian green

macaw, is black, with a greenish splendour

;

the bill and eyes are reddish, and the legs are

yellow, it is about one foot and live inches

long, and is common in Jamaica, Guiana, and
Brasil. It is however comparatively rare: it

is extremely beautiful, and of a very amiable'

and sociable temper when familiar and ac-

quainted;. but it can neither bear strangers

nor rivals: its voice is not strong, nor does it

articulate very distinctly the word ar.a. See
Plate Nat. Hast. figs. 338, 339-

4-, The psittacus aurora, or yellow ama-
zon, is about 12 inches long, of a green co-

lour, with blue wing-quills, and a white front

;

its orbits are snowy. It inhabits Mexico or
Brasil

;
but in all probability the latter, from

the one which Salerne saw, and which pro-
nounced Portuguese words. The psittacus

guineensis,. or yellow lory, is- about ten in-

ches long,, and is an inhabitant of Guinea.

The bill is of a black colour; the cere, the

throat, and space about the eyes, are white %
above the eye there is a patch of yellow, and

the rest of the bead and- neck is crimson.

The breast is yellow, wing-coverts green,

and the quills are blue, edged with yellow..

Under the wings, belly,, thighs, vent, and

to the under part of ths tail,, the colour is

white, which last is tipped with red the legs

areduskv, and the claws black.

PSOPHIA, a genus belonging to the or-

der gallinae. The bill is moderate
;
the up-

per mandible is convex ; the nostrils are ob-

long, sunk, and pervious; the tongue is car-

tilaginous, flat, and fringed at the end ; and

the legs are naked a little above the knees.

The toes are three before and one behind

;

the last of which is small, with a round pro-

tuberance beneath it, which is at a little dis*
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tance from the ground. Mr. Latham only

enumerates two species

:

1.

Psophia crepitans, or gold-breasted

trumpeter. See Plate Nat. Hist. tig. 340.

Its head and breast are smooth and shining

green. Bv the Spaniards of Maynas it is

called trompetero, and by the I rench at

Cayenne agami, under whicn last name Buffon

describes it. It inhabits parts of South Ame-
rica, Brasil, Guiana, Surinam, &c. but it is

most plenty in the Amazons’ country. It is

about 20 inches long, being about the size of

a large fowl, and lays eggs rather larger, of a

blue-green colour. It is met with in the

Carribee islands, where it is called a phea-

sant, and its flesh is reckoned as good as that

of a pheasant. The most characteristic and

remarkable property of these birds consists

in the wonderful noise they make either of

themselves, or when urged by the keepers of

the menagerie. Some have supposed it to

roceed trom the anus, and some from the

elly- It is now certain, however, that this

noise -proceeds from the lungs. Another very

remarkable circumstance is, that they follow

people through the streets, and out ot town,

and sometimes even perfect strangers. It is

difficult to get rid of them ; for if you enter

a house, they will wait your return, and again

join you, though often after an interval of

three hours. “ I have sometimes (says M.
de la Borde) betaken myself to my heels

;

but they ran faster, and always got before

me; and when I stopped, they stopped also,

I know one (continues be) which invariably

follows all the strangers who enter his mas-

ter's house, accompanies them into the gar-

den, takes as many turns as they do, and at-

tends them back again.”

2.

Psophia undulata, or undulated tram’

peter, is about the size of a goose. The up-

er part of the body is ot a pale reddish

rown-colour, beautifully undulated with

black. The head is adorned with a depen-

dant crest. On each side of the neck, be-

neath the ears, begins a list of black, widen-

ing as it descends, and meeting on the lower

part before, where the feathers become

greatly elongated, and hang loosely down.

The under parts are generally white ; the

legs are of a dusky blue colour, like the bill.

It is a native of Africa. Mr. Latham s spe-

cimen came from Tripoli.

PSORA. See Medicine.

PSORA LEA, a genus of the decandria

order, in the diadelphia class of plants, and

in the natural method ranking under the 32d

order, papilionacean The calyx is powdered

with callous points, and as long as the mono-

spermous legumen. 1 here are 33 species.

The most remarkable are

:

1 . The pi iinata, or pinnated psorafea, with

a woodv soft stem, branching five or six feet

high, pinnated leaves of three or four pair of

narrow lobes terminated by an odd one, and

at the axillas close-sitting blue flowers with

white keels. It is a native of Ethiopia.

2. The bituminosa, or bituminous trifoliate

psoralea, rises with a shrubby stalk, branching

sparingly about two or three feet high, with

ternate or three-lobed leaves of a bituminous

scent, and blue flowers in close heads. It

grows in Italy and in France.

3. The aculeata, or acnleated prickly pso-

yalea, rises with a shrubby branching stem

three or four, feet high, with ternate leaves,,

PTE
having wedge-shaped lobes, terminating in a

’

recurved sharp point, and the branches ter-
j

minated by roundish heads of blue flowers.
;

It giows in Ethiopia. These plants flower

here every summer ;
the first sort the greatest

part of that season, and the others in July

and August ; all of which are succeeded by-

seeds in autumn. Keep them in pots in order
j

for removing into the greenhouse in winter.
!

They are propagated by seeds, sown in a hot-
j

bed in the spring; and when the plants are

two or three inches high, prick them in sepa-

rate small spots, and gradually harden them

to the open air, so as to bear it fully by the

end of May or beginning of June. They
|

may also be propagated by cuttings any time ,

in summer, planted in pots, and plunged in
j

a little heat ;
or covered close with hand-

j

glasses, shaded from the sun, and watered.

PSYCIIOTRLA, a genu- of the mor.ogy-

nia order, in the pentandria class of plants,

and in the natural method ranking under the

47th order, stellate. The calyx is quinque-

dentate, persisting, and crowning the fruit
; |

the corolla is tubulated ;
the berry globose,

j

with two hemispherical sulcated seeds. I he
|

species are 39, chiefly shrubs ol the West
Indies,

PTARMICA, sneeze-wort, a genus of the

syngenesia polygamia superflua class of

plants, the compound flower whereof is ra-

diated. and the peculiar hermaphrodite ones

of a funnel-shape, with a patulous quinque-

fid limb; the stamina are live capillary very-

short filaments ;
and the seeds, one ot which

succeeds each hermaphrodite flower, are con-

tained in the cup. The leaves of this plant

are sometimes used in sallad ;
and when

dried and reduced to powder, they make a

good sternutatory.

PTELEA, shrub-trefoil, a genus of the

monogynia order, in the tetrandria class of

plants, and in the natural method ranking

with those of which the order is doubtful.

The corolla is tetrapetalous ;
the calyx qua-

dripartite inferior; the fruit is monosper-

nious, with a roundish membrane in the mid-

dle.

There is one species, viz. the trifoliata, or

Carolina shrub-trefoil. It has a shrubby up-

right stem, dividing into a branchy head

eight or ten feet high, covered with a smooth

purplish bark, trifoliate leaves, formed of

oval spear-shaped folioles, and the branches

terminated by large bunches of greenish-

white flowers, succeeded by roundish, bor-

dered capsules. It is a hardy deciduous

shrub, and a proper plant for the shrubbery

and other ornamental plantations to increase

the varietv. It is propagated by seeds, layers,

and cuttings.

PTERIS, a genus of the order of Alices, in

the cryptogamia class ol plants. I he fructi-

fications are in lines under the margin. There

are 34 species. The most remarkable is the

aquilina, or common female fern. The root

of this is viscid, nauseous und bitterish; and

like all the rest of the fern tribe, lias a salt,

mucilaginous taste. It creeps under the

ground in some rich soils to the depth of five

or six feet, and is very difficult to be destroy-

ed. Frequent mowing in pasture-grounds,

plentiful dunging in arable lands, and above

all, pouring urine upon it, are the most ap-

proved methods ot killing it. It has, how-

ever, many good qualities -to counterbalance
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the few bad ones. Fern cut while green, and

left to rot upon the ground, is a good im-

prover of land ; and its ashes, if burnt, will

yield the double quantity of salt 'that' most

other vegetables will. Fein is also an excel-

lent manure for potatoes; for if buried be-

neath their roots, it never fails to produce a

good crop. Its astringency is so great,- that

it is used in many places abroad in dressing

and preparing kid and chamois leather. In

several places in the north, the inhabitants-

mow it green, and, burning it to ashes, make,

those ashes up into balls, with a little water,,

which they dry in the sun, and make use of

them to wash their linen instead of i-oap. In

many of the Western Isles, the people gain a

very considerable profit from the sale otthe

ashes to soap and glass-makers. In Glen

Elg in Inverness-shire, and other places,, the

people thatch their houses with the stalks of

this fern, and fasten, them down with ropes

made either of birch, bark, or heath. Swine

are fond of the roots, especially if boiled in their

wash. In some parts ofN ormandy we read that

the poor have been reduced to the miserable-

necessity of mixing them with their bread ;
and

in Siberia, and some other northern coun-

tries, the- inhabitants brew them in their ale,,

mixing one-third of the roots to two-thirds

of malt. The antients used the root of this

fern, and the whole plant, in decoctions and.

diet-drinks, in chronic disorders of all kinds,,

arising from obstructions of the viscera and

the spleen. Some of the moderns have given*

it- a high character in the same- intentions,,

but it is rarely used in the present practice-

The country-people, however, still continue

to retain some of its antient uses ; for they

give the powder of it to destroy worms, and

look upon abed of the green plant as a so-

vereign cure for the rickets in children.

PTEROCARPUS, a genus of the decan-

dria order, in the diadelphia class of plants,,

and in the natural method ranking under the

32d order, papilionaceai. The calyx is quin-

quedentate ;
the capsule falcated, liliaceous,,

varicose. The seeds are few and solitary..

There are six species. The most remark-

able are ::

1. Draco 2; Ecastaphyllum. 3. Luna-
tus. And, 4. Santalinus,. This last is called

red saunders ;
and the wood is brought from?

the East Indies in large billets, of a compact
texture, a dull red, almost blackish- colour on*

the outside, and a deep brighter red within.

This wood has no manifest smell, and. little oE

no taste-

The principal use of red savtndbrs is as a*

colouring drug; with which' intention it is

employed in some formula;, particularly in-

the tinctura lavendul© composita. It com-
municates a deep red to rectified spirit, but

gives no tinge to> aqueous liquors ;
a small

quantity of the- resin, extracted’ by means of

spirit, tinges- a. large one of fresh spirit of an.

elegant blood-red. There is scarcely any oil,,

that of lavender excepted,, to which it com-
municates its colour.. Geoffroy and others

take notice, that the Brazil woods are some-

times substituted for. red saunders; and the

college of Brussels are in. doubt- whether alii

that is sold among them for saunders is not

really a wood of that kind.

PTER0NIA, a genus of the polygamia:

aequalis- order,, in the syngenesia class of

plants, and in the natural method ranking

under the 49th_ order, composite. The r«r
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ceptacle is full of multipartite bristles; the
pappus a little p'umy ; the calyx imbricated.
r

lhere are 18 species, shrubs oi' the Cape.
PI EROSRERMUM, a genus of the po-

lvandria order, in the monadelphia class of
pi nts, and in the natural method ranking
under the 37th order, columnifera. The
calyx is quinquepartite

; the corolla consists
of live oblong spreading petals. The fila-

ments are about fifteen, which unite towards
the base into a tube. The style is cylindri-
cal; the capsule is oval, woody, and quin-
quelocular, each of which are bivalved, con-
taining many oblong, compressed, and winged
seeds. 1 here are two species, natives of the
Last Indies; the wood of which is very hard,
and very like that of the holly-tree.

P I EROTRAC1IEA, a genus of the ver-
mes mollusca. Body detached, gelatinous,
with a moveable fin at the abdomen or tail;

eyes two, placed within the head. There are
four species, that inhabit chiefly the Archipe-
lago.

PTINUS, a genus of insects belonging to
the order coleoptera. The generic charac-
ter is, antennae filiform, with the three last

joints largest
; thorax roundish, without di-

stinct margin, receiving occasionally the
head.
The genus ptinus, like that of dermestes,

consists of small insects, which, in general,
have similar habits, living both in their larva
and complete state among dry animal sub-
stances ; and some species in dry wood, com-
mitting great havoc among the older articles

of furniture, which they, pierce with innu-
merable holes, thus causing their gradual
destruction.

'To this genus belongs the celebrated in-

sect, distinguished by the title of the death-
watch, or ptinus fatidicus. Among the po-
pular superstitions which the almost general
iliuminatioil of modern times has not been
able to obliterate, the dread of the death-
watch may well be considered as one of the
most predominant, and still continues to dis-

turb the habitations of rural tranquillity with
groundless fears and absurd apprehensions.
It is not indeed to be imagined that those
who are engaged in the more important cares
of providing the immediate necessaries of
life, should have either leisure or inclination

to investigate with philosophic exactness the
causes of a particular sound; yet ;t must be
allowed to be a very singular circumstance
that an animal so common should not be
more universally known, and the peculiar

noise which it occasionally makes be more
universally understood. It is chiefly in the
advanced state of spring that this alarming
little animal commences its sound, which is

no other than the call or signal by which the
male and female are led to each other, and
which may be considered as analogous to the

call of birds, though not owing to the voice

of the insect, but to its beating on any hard
substance with the shield or fore-part of its

head. The prevailing number of distinct

strokes which it beats is from seven to nine

or eleven ; Which very circumstance may
perhaps still add in some degree to the omi-
nous character which it bears among the vul-

gar. These sounds or beats are given in

pretty quick succession, and are repeated at

uncertain intervals
; and in old houses where

the insects are numerous, may be heard at

almost every hour of the day, especially if

the weather is warm. The sound exactly
resembles that which may be made by beat-
ing moderately hard with a nail on a table.

J lie insect is of a colour so nearly resembling
that of decayed wood, viz. an obscure grey-
ish brown, that it may for a considerable^tifne
elude the search of the enquirer. It is

about a quarter of an inch in length, and is

moderately thick in proportion, and the wing-
shells are marked with numerous irregular
variegations of a lighter or greyer cast than
the ground-colour.
We must be careful not to confound this

animal, which is the real death-watch of the
vulgar, emphatically so called, with a much
smaller insect of a very different genus, which
makes a sound like the ticking of a watch,
and continues it for a long time without in-

termission. It belongs to a totally different
order, and is the termes pulsatori urn of Lin-
naeus.

W e cannot conclude this slight account of
the death-watch without quoting a sentence
from that celebrated work the Pseudodoxia
Epidemica of the learned sir Thomas Brown,
who on this subject expresses himself in words
like these: “ He that could eradicate this
error from the minds of the people, would
save from many a cold sweat the meticulous
heads of nurses and grandmothers.”
A very destructive little species of ptinus

is often seen in collections of dried plants,
&c. remarkable for the ravages it commits
both in its larva and perfect state. The larva
resembles that of a beetle in miniature, being
about the eighth of an inch long, and of a
thickish form, lying with the body bent, and
is of a white colour, The perfect insect is

very small, measuring only about the tenth
of an inch, and is slender, of a pale yellowish
chesnut-colour, appearing, when magnified,
beset with small short hairs, with the wing-
covers finely striped by rows of small im-
pressed points or dots. The ravages of the
larva are most remarkable during the summer.

d he ptinus fur of Linnaeus is another very
destructive species. Its length is somewhat
more than the tenth of an inch, and its co-
lour pale chesnut-brown, sometimes marked
on the wing-covers by a pair of greyish bands

;

the antenna* are rather long and slender; the
body remarkably convex

;
and the thorax,

when magnified, appears to have a projecting
point on each side. Its larva resembles that
of the preceding species, and is found in si-

milar situations.

Pd OLEMAIC, or Ptolemean system of
astronomy, is that invented by Claudius Pto-
Iemsus, a celebrated astronomer and mathe-
matician of PelusiuTh in Egypt, who lived in

the beginning of the second century of the
Christian aira.

Phis hypothesis supposes the earth im-
moveably fixed in the centre, not of the world
only, but also of the universe; and that the
sun, the moon, the planets, and stars, all move
about it from east to west, once in- 24 hours,
in the order following, viz. the moon next
to the Earth, then Mercury, Venus, the Sun,
Mars, .Jupiter, Saturn, the fixed stars, the
first and second crystalline heavens, and above
all, the fiction of their primum mobile.
PUBES. See Anatomy.
PI C ERON. See Aphis.
PULEX, the flea, a genus of insects of the

i

order aptera. Lie generic character is, legs I

six, formed for leaping
;
eyes two

; antennae
i

filiform
; mouth furnished with an inflected,

setaceous snout, concealing a piercer
;
abdo-

men compressed.
'Phis genus is one of the most singular in

the order aptera. The pulex irritans, or
common flea, so well known in its complete
state in every region of the globe, is remark-
able for undergoing the several changes ex-
perienced by file major part of the insect
race ot other tribes ; being produced from an
egg, in the form of a minute worm or larva,
which changes to a chrysalis, in order to give
birth to the perfect animal. The female flea

deposits, or rather drops, her eggs at distant
intervals, in any favourable situation : thev
are very small, of an oval shape, of a white
colour, and a polished surface From these,
in the space of six days, are hatched the lar-

va*, which are destitute of feet, of a length-
ened worm-like shape, beset with distant
hairs, and furnished at the head with a pair of
short antennae or tentacula, and at the tail

with a pair of slightly curved forks or holders.
Their colour is white, with a reddish cast,

and their motions quick and tortuous. These
larvae are very frequently found in the nests
of various birds, and, in particular, of pigeons,
where they fasten occasionally to the’Pyouna*
brood, and saturate themselves with olood°
In the space of ten or twelve days, they ar-
rive at their full growth, when they usually
measure near a quarter of an inch in length.
At this period they cease to feed, and, casting
their skin, change into the state of a chry-
salis, which is of a white colour, and of an
oval shape, with a slightly pointed extremity,
and exhibits the immature limbs of the in-

cluded insect. The larvae are said to spin
themselves up in an oval cotton-like cover-
ing before they undergo their change. This,
however, is not always the case. After ly-
ing for the space of twelve days in chry-
salis, the complete insect emerges in its per-
fect form. It now begins to exert its lively

motions ; and employs the sharp proboscis
with which nature has furnished it, in order
to obtain nourishment from the first man,
bird, or quadruped, to which it can gain ac-
cess. 'I he time required for the evolution of
this animal varies considerably according to
the season of the year, and in the winter
months is of much longer duration than the
period above-mentioned

; the egg scarcely
hatching under twelve days, and the larvae
lying nearly twice the usual time in chrysalis.

Among the chief singularities observable
in the structure of the flea, may be noticed
the extraordinary situation of the first pair of
legs, which, instead of being placed beneath
the thorax, as in most other insects, are situ-

ated immediately beneath the head
; the an-

tenna? are short, hairy, and consist of five
joints

; and at a small distance beneath there
is placed the proboscis, which is strong, sharp-
pointed, tubular, and placed between a pair
of jointed guards. or sheaths, which are still

farther strengthened at the base by a pair of
pointed scales; the eyes are large, round,
and black. The general appearance of the
animal is too well known to require particu-
lar description : it may only be necessary to
observe, that the male is considerably smaller
than the female, with the back rather sinking
than convex, as it always is in the female in-

sect. Nothing can exceed the curious dis-

position and polished elegance of the shelly
armour with which the animal is covered.
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nor can the structure of the legs be contem-
plated without admiration.

Though it would perhaps be difficult to

prove that there exists in Europe more than
one genuine species of tlea, yet it is certain

that some permanent varieties or races may
be traced, which a practised eye can readily

distinguish from the « common domestic kind.

Of these the most remarkable seems to be
that infesting some of the smaller quadrupeds,
and particularly mice and bats. Tins variety

is of a more slender form than the common
tiea, and ol' a paler colour, differing from that

insect nearly in the same proportion that a

greyhound does from the more common race

of dogs.

Puiex penetrans, or chigger, is a native of

South America and the West Indian islands.

According to Catesby’s microscopic figure of

this insect, it may properly be arranged un-
der the present genus; but it is probable,

from the different descriptions of authors,

that some insects of the genus acarus, which
excite similar swellings under the skin, have
been confounded with it under the general

name of chigger or chigoe. Catesby’s ac-

count runs as follows:
“ It is a very small flea, that is found Only

in warm climates. It is a very troublesome
insect, especially to negroes, and others that

go barefoot and are slovenly. They pene-
trate the skin, under which they lay a bunch
or bag of eggs, which swell to the bigness of

a small pea or tare, and give great pain till

taken out
; to perform which great care is

required, for fear of breaking the bag, which
endangers a mortification, and the loss of a

leg, and sometimes life itself. This insect, in

its natural size, is not above a fourth part so

big as the common flea. From the mouth
issues a hollow tube like that of the common
tlea, between a pair of antennas. It has six

jointed legs, and something resembling a tail.

The egg is so small as to be scarcely dis-

cerned by the naked eye. These chegoes
are a nuisance to most parts of America be-

tween the tropics.”

PULLEY. See Mechanics.
PULMONARIA, lungwort, a genus of

the monogynia order, in the pentandria class

of plants, and in the natural method ranking
under the 41st order, asperifolias. The co-

rolla is funnel-shaped, with its throat per-

vious
;
the calyx is prismatic and pentagonal.

There are seven species, of which the most
remarkable is the officinalis, common spotted
lungwort, or Jerusalem cowslip. This is a

native of woods and shady places in Italy and
Germany, but has been cultivated in Britain

for medical use. The leaves are of a green
colour, spotted with white

;
and of a muci-

laginous taste, without any smell. They are

recommended in phthisis, ulcers of the lungs,

&c. but their virtues in these diseases are

not warranted by experience.

PULSATILLA. See Anemone.
PULSE, in the animal economy, denotes

the beating or throbbing of the heart and ar-

teries. See Physiology.
Pulse. Seel.EGUMEN.
PULTEN.LA, a genus of the class and

order decandria monogynia. The calyx is

five-toothed
;

corolla papilionaceous
; le-

gume one cell, two-seeds. There are six

species, shrubs of New Holland.

PUMICE-STONE, or porous glasses.

When tjie compact glasses are exposed to the

heat of our furnaces, they emit a great ntup-
ber of air-bubbles, which renders them
porous: such is the origin of pumice. It

has the same base as compact glass. The
texture is fibrous

;
the fibres have a silky

lustre. Colours various
; white, brown, vel-

Iow, black. Before the blow-pipe, they
melt into a white enamel. According to

Klaproth, the pumice consists of
77.:‘)0 silica

17.50 alumina
1.75 oxide of iron

3.00 potass

99-75. See Fulmination.
PUMP, an hydraulic machine for -raising

water by means of the pressure of the atmo-
sphere. It would be an entertaining and not
an uninstructive piece of information to learn

the progressive steps by which the ingenuity
of man has invented the various methods of
raising water. A pump must be considered
as the last step of this progress. Common
as it is, and overlooked even by the curious,

it is a very abstruse and refined invention.
Nothing like it has been found in any of the
rude nations whom the Europeans have dis-

covered, either in the new continent of

America or the islands of the Pacific Ocean.
Nay, it was unknown in the cultivated em-
pire of China at the time of our arrival there
by sea; and it is still a rarity every where in

Asia, in places unfrequented by the Euro-
peans. It does not appear to have been
known by the Greeks and Romans in early
times

; and perhaps it came from Alexandria,
-where physical and mathematical science
was much cultivated by the Greek school
under the protection of the Ptolemies. The
performances of Ctesibius and Hero are
spoken of by Pliny and Vitruvius as curious
novelties. There are two sorts of pumps,
which essentially differ

;
and all the varieties

are but modifications of these. One has a
piston with a perforation and valve

; the other
•has a solid piston: to the former is given the
name of the common sucking-pump

;
the

latter is denominated the forcing-pump.
Fig. 1. represents the common sucking-

pump. AA is a cylinder of cast iron, bored
smooth withinside

; it has a tianch at the top,

by which it is screwet^to the wooden cistern

B, which conveys the water away from the
pump. It has also a flanch D at its lower
end, to screw on the pipe E, which brings
the water to the pump. In the same tianch

is a pair of valves, aa ; and the bucket or

piston E, which slides within the barrel, has

another similar pair of valves in it. This
bucket is screwed to an iron rod G, which is

moved up and down by some machine.
When the bucket F descends, its valves bb
open as in the figure, and allow the water
which fills the barrel to pass through them.
When the bucket arrives at the bottom of

the barrel, it is drawn up again
;
and as the

valves shut, and prevent the water from re-

turning through the bucket, it lifts all the

water contained in the barrel into the cis-

tern B. At the same time the bucket, in

rising, makes a vacuum beneath it: the pres-

sure of the atmosphere upon the surface of

the water in the well, causes it to mount up
through the pipe E, open the valves aa, and
fill the barrel AA. When the bucket begins

to descend, the column of water beneath it

descends also, till it is stopped by the shut-
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ting of the valves aa\ the valves bb then
open, and allow the water to pass through
as before.

tig. 2 is a forcing-pump. In this the bar-
rel AA is screwed upon a square box BB,
which lias a pair of valves aa at the top of
the pipe C, bringing water Irom the w ell ;

and another similar pair at the lower end of
the pipe D, which is likewise screwed to tire

square box. The plunger E is solid: when
it is drawn up it makes a vacuum in the bar-
rel, and draws the water up through tire

valves aa trom the well to rill the barrel.
I he plunger is then forced down, the valves aa
shut, and as the water has no other way out of
the box, it passes through bb up the pipe i).

1 he plunger is then drawn up, the valves bb
shut, and aa open to supply the barrel as
before.

Fig. 3 is a lift-pump. The barrel AA is

screwed by its top to a shorter barrel II,

from which the crooked pipe B proceeds.
A cover /* is screwed over, the top of the bar-
rel Ii, with a stuffing-box in the middle of
it ; which is a box containing cotton, or other
light substances, through which the piston-rod
E passes. The piston F has two valves bb
in it, similar to fig. 1 ; and at the bottom of
the barrel are two valves similar to aa (fig.

1). When the piston descends, the lower
valves prevent the water from going outof the
barrel: and the valves bb open, to let the
water press through them. When 'the piston
returns, the valves in it shut, and it raises
the water through the pipeB; the stuffing-box
preventing its getting out at the top of the
barrel, by the side of the piston-rod, as in fig.

I ; and at the same time, by making a vacu-
um beneath it, filling, the barrel through the
lower valves in the same manner as the suck-
ing-pump. The piston then descends, the
lower valves shut, and bb open as before. In
all the figures, W represents a hole in the
bottom of the pump, to get at the valves to
repair them

;
and when the pump is at work,

a cover is screwed over it, as shewn in fig. 3.
Pumps constructed as in the drawing are
seldom less than one or two feet in the bore
of the barrel.

The common sucking-pump may, by a
small addition, be converted into a lifting-

pump, fitted for propelling the water to any
distance, and with any velocity. Fig. 4, is a
sucking-pump on a small scale, whose work-
ing-barrel AB has a lateral pipe C, connect-
ed with it close to the top. This terminates
in a main or rising pipe, furnished or not
with a valve, the top of the working-barrel
AB is shut by a strong plate, having a hollow
neck terminating in a small tianch. The
piston-rod passes through this neck, and is

nicely turned, and polished. A number of
rings of leather^ are put over the rod, and
strongly compressed round it by another
tianch and several screwed bolts. By this
contrivance, the rod is closely grasped by
the leathers ; but may be easily drawn up and
down, while all passage of air or water is ef-

fectually prevented. The piston is perfo-
rated, and furnished with a valve opening
upwards. There is also a valve, T, on the
top of the suction-pipe; and it will be of
advantage, though not absolutely necessary,
to put a valve L at the bottom of the rising-

pipe. Now, suppose the piston at the bot-
tom of the working-barrel

; when it is drawn
up, it tends to compress tire air above it, be-
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cause the valve in the piston remains shut by
its own weight. The air, therefore, is driven

through tiie valve L, into the rising-pipe,

and escapes. In the mean time, the air

which occupied the small space between the

piston and tiie valve T, expands into the

upper part of the working-barrel
;
and its

elasticity is so much diminished thereby,

that the atmosphere presses the water of the

cistern into the suction-pipe, where it rises

until an equilibrium is again produced. The
next stroke of the piston downwards, allows

the air which had come from the suction-pipe

into the barrel during the ascent of the

piston, to get through its valve. Upon draw-
ing up the piston, the air is also drawn off

through the rising-pipe. Repeating this pro-

cess, brings the water at last into the working-
barrel, and it is then driven along the rising-

pipe by the piston.

This is one of the best forms of a pump.
The rarefaction may be very perfect, because
the piston can be brought so near to the bot-

tom of the working-barrel: and for forcing

water in opposition to great pressures, it ap-

pears preferable to the common forcing-

pump
;

because in that, the piston-rod is

compressed and exposed to bending, which
greatly hurts the pump, by wearing the piston

and barrel on one side. This soon renders

it less tight, and much water squirts out by
•the sides of the piston. But in this pump the

piston-rod is always drawn, or pulled, which
Keeps it straight, and rods exert a much
greater force in opposition to a pull than to

compression. The collar of leather round
the piston-rod, is found by experience to be
very impervious to water ; and though it

needs but little repair, yet the whole is very
accessible ; and in t^liis respect much prefer-

able to the common pump, in deep mines,

where every fault of the piston obliges us

to draw up some hundred feet of piston-

rods. By this addition too, any common
pump, for the service of a house, may be
converted into an engine for extinguishing

lire, or may be made to convey the water

to every part of the house ;
and this without

hurting or obstructing its common uses. All

that is necessary", is to have a large cock on
the upper part of the working-barrel, oppo-

site to the lateral pipe in this ligure. 'This

cock serves for a spout, when the pump is

used for common purposes; and the merely
shutting this cock, converts the whole into

an engine for extinguishing fire, or for sup-

plying distant places with water. It is

scarcely necessary to add, that, for these

services, it will be requisite to connect an
air-vessel with some convenient part of the

rising-pipe, in order that the current of

water may be continual.

It is of considerable importance, that as

-equable a motion as possible is produced in the

.maiit-pipe, which diminishes those strains

which it is otherwise liable to. The appli-

cation of an air-vessel at the beginning of the

pipe, answers this purpose. In great works,

it is usualfo effect this by the alternate action

of two pumps. It will be rendered still more
uniform, if four pumps are employed, suc-

ceeding each other at the interval of one
quarter of the Aime of a complete stroke. *<

But ingenious men have attempted the

same thing with a single pump ; and many
different constructions for this purpose have

been proposed and executed* lug. 5, re-
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presents one of the best. It consists of a

working-barrel, ab, closed at both ends ; the

piston c is solid, and the piston-rod passes

through a collar of leathers at the top of the

barrel. This barrel communicates laterally

with two pipes, n and k, the communications
being as near to the top and bottom of the

barrel as possible. At each of the communi-
cations are two valves, opening upwards.

The two pipes unite in a larger rising-pipe at

b, which bends a little back, to give room
for the piston-rod. Suppose the piston down
close to the entry of the lateral pipe h

;
when

it is drawn up, it compresses the air above

it, and drives it through the valve in the pipe

A, whence it escapes through tire rising-pipe;

at the same time it rarefies the air below it.

Therefore the weight of the atmosphere shuts

the valve in, and causes the water in the cis-

tern to rise through the valve n, and till the

lower part of the pump. When the piston is

pushed down again, this water is first driven

through the valve in, because n immediately

shuts
;
and then most of the air which was

in this part of the pump at the beginning, goes

up through it, some of the water coming back

in its stead. In the meantime, the air which

remained in the upper part of the pump after

the ascent of the piston, is rarefied by its

descent; because the valve o shuts as soon

as the piston begins to descend, the valve p
opens, the air in the suction-pipe It expands

into the barrel, and the water rises into the

pipes by the pressure of the atmosphere.

Tiie next rise of the piston must bring more
water into the lower part of the barrel, and

must drive a little more air through the valve

o, namely, part of that which had come out

of the suction-pipe li ; and the next descent

of the piston must drive more water into the

rising-pipe k, and along with it, most, if not

all, of the air which remained below the

piston, and must rarefy still more the air

remaining above the piston ; and more water

will come in through the pipe h, and get into

(he barrel. It is evident, that a few repe-

titions will at last fiii the barrel on both sides

of the piston with water. When this is ac-

complished, there is no difficulty in perceiving

how, at every rise of the piston, the water of

the cistern will come in by the valve n, and
the water in the upper part of the barrel will

be driven through the valve o; and in every

descent of the piston, the water of the

cistern will come into the barrel by the valve

p, and the water below the piston will Be
driven through the valve in ; and thus there

will be a continual influx into the barrel through

the valves n and p, and a continual discharge

along the rising-pipe l through the valves

m and o.

This machine is certainly equivalent to

two forcing-pumps, although it has but one
barrel and one piston ;

but it has no sort of

superiority. It is not even more economical,

in most cases
;
because, probably, the ex-

pence of the additional workmanship will

equal that of the barrel and piston, which is

saved. There is, indeed, a saving in the rest

of the machinery, because one lever pro-

duces both motions. It therefore cannot be
called inferior to two pumps ; and there is

undoubtedly some ingenuity in the contri-

vance.

Fig. 6, is another puiffp for furnishing a

continued stream, invented by Mr. Noble.

AB, the working-barrel, contains two pistons,

i
C and B, which are moved up and down al-

|

ternately by the rods fixed to the lower F,

I

The rod of the piston B, is carried through

the piston or bucket C. This pump is very

simple in its principle, and may be executed

at little expence.
The pump invented by M. De la Hire,

raises water equally quick by the descent as

by the ascent of the piston in the pump-
barrel.

AA (fig. 7), is a well, in which the lower

ends of the pipes B and C are placed. D is

the pump-barrel, into the lowermost end of

which the top of the open pipe B is soldered,

and in the uppermost end the hollow pipe S
is soldered, which opens into the barrel ; and

the top of the pipe C is soldered into that

piece. Each of these pipes has a valve on

its top, and so have the crooked pipes E and
F, whose lower ends are open into the pump-
barrrel, and their upper ends into the box
G. L is the piston-rod, which moves up
and down through a collar of leather in the

neck M ; K is a solid plunger, fastened to

the rod or spear L ;
the plunger never goes

higher than K, nor lower than D ; so that

from K to D is the length of the stroke.

As the plunger rises from D to K, the at-

mosphere (pressing on the surface of the

water AA in the well) forces the water up the

pipe B, through the valve b, and fills the

pump-barrel with water up to the plunger

;

and during this time, the valves e and S lie

close and air-tight on the tops of the pipe#

E and C.
When the plunger is up to its greatest

height, at K, it stops there for an instant, and
in that instant the valve b falls, and stops the

pipe B at top. Then, as the plunger goes

down, it cannot force the water between K
and D back through the close valve b ; but

forces all that water up the crooked pipe E,
through the valve e, which then opens up-

ward by the force of the water ;
and this

water, after having filled the box G, rises into

the pipe N, and runs off by the spout at O.

During the descent of the plunger K, the

valve/ falls down, and covers the top of the

crooked pipe F ; and the pressure of the at-

mosphere on the well AA forces the water

up the pipe C, through the valve S, which
then opens upward by the force of the as-

cending water; and this water runs from S
into the pump-barrel, and fills all the space iit

it above the plunger.

When the plunger is down to its lowest

descent at D, and stops there for an instant,

in that instant the valve S falls down, and
shuts the top of the pipe C ;

and then, as the

plunger is raised, it cannot force the water

above it back through the valve S, but drives

all that water up to the crooked pipe F,
through the valve/, which opens upward by
the force of the ascending water; w'hich

water, after filling the box G, is forced up
from thence into the pipe N, and runs off by
the spout at O.
And thus, as the plunger descends, it forces

the water below it up the pipe E; and as it

ascends, it forces the water above it up the

pipe F: the pressure of the atmosphere filling

the pump-barrel below the plunger, through
the pipe B, while the plunger ascends ; and
filling the barrel with water above the plun-

ger, through the pipe C, as the plunger goes

down

.

Thus there is as much water forced up the
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pipe N, to the spout O, by the descent of the

plunger, as by its ascent
;
and, in each case,

1

as much water is discharged at O, as tills that

part of the pump-barrel which the plunger
moves up and down in. •

On the top of the pipe O is a close air-ves-

sel P. When the water is forced up above
the spout O, it compresses the air in the ves-

[

sel P; and this air, by the force of its spring

I

acting on the water, causes the water to run
off by the spout O, in a constant and (very
nearly) equal stream.

Whatever the height of the spout O is

above the surface of the well, the top S, of

the pipe C, must not be 32 feet above that

surface
; because if that pipe could be en-

tirely exhausted of air, the pressure of the

atmosphere in the well would not force the

water up the pipe to a greater height than
32 feet ; and if S is within 24 feet of the sur-

face of the well, the pump will be so much
the better.

As the collar of leathers within the neck
M, is apt to dry and shrink when the pump
is not used, and consequently to let air get

into the pump-barrel, which would stop the
operation of the atmosphere in the pipe C ;

collars of old hats might be used instead of

leathers, as they would not be liable to that

inconvenience.

It matters little what the size of the pipe

N is, through which the water is forced up to

the spout; but a great deal depends on the

size of the pump-barrel
; and according to

the height of the spout O, above the surface

of the well, the diameter of the bore of the

barrel should be as follows:

For 10 feet high the bore should be 6.9
inches; for 15 feet 5.6; for 20 feet 4.9; for

£5 feet 4.4 ; for 30 feet 4.0 ;
for 35 feet 3.7 ;

for 40 feet 3.5 ; for 45 feet 3.3; for 50 feet

3.
1 ;

for 55 feet 2.9 ; for 60 feet 2.8 ; for 65
feet 2.7; for 70 feet 2.6; for 75 feet 2.5;
for 80 feet 2.5 will do; for S5 feet 2.4; for

90 feet 2.3 ;
for 95 feet 2.2 ;

and for 1 00 feet,

the diameter of the bore should not exceed
2.1 or 2.2 inches at most. If these propor-
tions are attended to, a man of common
strength may raise water 100 feet high by
one pump, as easily as he could raise it ten

feet high by anothes.

In this pump the pipes B and C seem to

be rather too small
;
which will cause the

water rising in them to have a great deal of
friction from the quickness of its motion;
and whoever makes such a pump, will find it

very difficult to make the leather in the neck
M water-tight, so that no water shall be for-

ced out that way when the piston is drawn
up.

The hair -rope machine for raising water
was invented by sieur Vera

:

A (lig. 8), is a wheel four feet over, having
an axis and a winch

; CC, a hair-rope, near
one inch diameter

;
D, a reservoir to collect

the water: E, a spout to convey the water
from the reservoir ; G, the surface of the
water in the well; I, a pulley under which
the rope runs, in order to keep it tight.

When the handle is turned about with a
considerable velocity, the water which ad-

heres to the rope, in wells of no great depth,

is very considerable: the rope thus passes

through the tubes in D, which, being five or

ix inches higher than the bottom of the re-

Vot. II.

servoir, hinders the water from returning
[

back into the well, and is conveyed in a con-'

tinual stream through the spout E. Some of

the above engines, improved by Mr. Stam-
ford, have raised a greater quantity of water
than any person unskilful in hydraulics could
suppose, m the same time, from such a simple

contrivance.

The chain-pump consists of two square, or
cylindrical barrels, through which a chain
passes, having a great number of flat pistons,

or valves, fixed upon it at proper distances.

This chain passes round a kind of wheel-work,
fixed at one end of the machine. The teeth

of this are so contrived as to receive one-
half of the fiat pistons, which go free of the
sides of the barrel by near a quarter of an
inch, and let them fold in, and they take hold

of the links as they rise. A whole row of

the pistons, which go free of the sides of

the barrel by near a quarter of an inch, are

always lifting when the pump is at work;
and as this machine is generally worked
with briskness, they bring up a full bore of

water in the pump. It is wrought either by
one or two handles, according to the labour

required.

The many fatal accidents which happen to

ships from the choking of their pumps, makes
it an important object, in naval affairs, to find

some machine for freeing ships from water,
not liable to so dangerous a defect. The
chain-pump being found least exceptionable in

this respect, was adopted in the British navy

;

but the chain-pump itself is not free from im-
perfections. If the valves are not well fitted

to the cylinder through which they move,
much water will fall back

;
if they "are well

fitted, the friction of many valves must be
considerable, besides the friction of the chain
round the sprocket-wheels, and that of the
wheels themselves. To which may be added,
the great wear of leathers, and the disad-

vantage which attends the surging and break-
ing of the chain. The preference, therefore,

which has been given to chain-pumps over
those which work by the pressure of the at-

mosphere, must have arisen from one circum-
stance, that they have been found less liable

to choke.

In point of friction, of coolness, and of

cheapness, the sucking-pump has so evidently

the advantage over the chain-pump, that it

will not fail to gain the preference, whenever
it shall be no longer liable to be choked with
gravel and with chips.

Buchanan’s pump, which, like the common
pump, acts by the pressure of the atmosphere,
is not liable to the defects incident to other
pumps upon that principle, being essentially

different from any now in use.

The principal object of its invention was
to remove the imperfection of its choking.
In attaining this important end, a variety

of collateral advantages have also been pro-

duced, which enhance its utility.

The points in which it differs essentially

from the common pump, and bv which it

excels, are, that it discharges the water be-

low the piston, and has its valves lying near
each other.

The advantages of this arrangement are,

that the sand or other matter, which may be
in the water, is discharged without injuring

the barrel or the piston-leathers; so that be-

sides avoiding unnecessary wear and tear, I
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the power of the pump is preserved, and not
a pt to be diminished or destroyed in moments
of danger, as is often the case with the com-
mon and chain pumps: that the valves are
not confined to any particular dimensions,
but may be made capable of discharging
every thing that can rise in the suction-
piece, without danger of being choked: that
if there should happen upon any occasion to
be an obstruction m the valves, they are both
within the reach of a person’s hand, and may
be cleared at once, without the disjunction of
any part of the pump : and that the pump is

rendered capable of being instantaneously
converted into an engine for extinguishing
(ire. Besides, it occupies very little space in
the hold, and thus saves room tor stowage.

But this pump is not confined to nautical
uses alone

; its adaptation extends to the
raising of water in all situations, and with pe-
culiar advantage where it happens to be mixed
with sand or substances which destroy other
pumps, as, for instance, in alum-works, in
mines, in quarries, or in the clearing of foun-
dations; and in its double capacity it will
be very convenient in gardens, bleaching-
grounds, in stable and farm yards, and in all

manufactories, or other places, where there
are a necessity for raising water and the risk
of fire.'

With all these advantages, it is a simple
and durable pump, and may be made either
of metal or wood at a moderate expence.

Fig. 9, is a vertical section of the pump, as
made of metal, in which A is the suction-
piece, B the inner valve, C the outer valve.

The valves are of the kind called clack-
valves. Their hinges are generally made of
metal, as being more durable than leather.
D is the working-barrel, E the piston, and

G the spout.

The following parts are necessary only
when the pump is intended to act as a fire-
engine:

H an air-vessel, which is screwed like a
hpse-pipe, that it may, at pleasure, the more
readily be fixed or unfixed.

There is a perforated stopple for the spout,
made for receiving such pipes as are com-
mon to fire-engines. It is oval and tapered,
and being introduced transversely, upon beina
pulled back becomes immediately tfoht.
These parts being provided, all that is ne-

cessary to make the pump act as a fire-em,
gine after having been used as a suckiug-
puinp, is to plug up the spout with the stop-
ple.

No particular mode being essential in the
working of this pump, it may, according to
choice- 'or circumstances, be wrought ail
the methods practised with the common
pump. Jn many cases, however, it may be
advantageous to have two of them ‘so con-
nected, as to have an alternate motion

; in
which case, one air-vessel, and even one
suction-piece, might serve both.

Its principles admit of various modifica-
tions; but as what is already mentioned may
he sufficient to indicate its" superiority over
the common and chain pumps, and the ad-
vantages likely to result from its general use
a further detail is unnecessary.

To this we may add, that the testimonies
of several navigators confirm in the fullest
manner, the hopes that were conceived of its
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utility, and warrant the recommendation of

It, as the best adapted for the purpose of any

pump hitherto invented.
_ . .

The great desideratum in a piston is, that it

is as tight as possible, and has as
.

little

friction as is consistent with this indispen-

sable quality.

The common form, when carefully exe-

cuted, has these properties in an eminent de-

gree, and accordingly keeps its ground amidst

all the improvements which ingenious artists

have made. It consists of a hollow cylindei

,

having a piece oi strong leather fastened

round it, to make it lit exactly the bore ot tne

barrel, and a valve or flap to cover the hoie

Through which the water rises, the greatest

difficulty in the construction of a piston, is

to give a passage through it tor the water,

and yet allow a linn support for the valve and

fixture for the piston-rod. It occasions a

considerable expence of the moving power

to force a piston with a narrow perforation

through the water lodged in the working-

barrel. When we are raising water to a

small height, such as 10 or 20 feet, the power

so expended amounts to a fourth part of the

whole, if the water-way in the piston is less

than one-half of the suction of the barrel, and

the velocity of the piston two feet per second,

which is very moderate. I here can be no

doubt, therefore, that metal pistons are pre-

ferable, because their greater strength allows

much wider apertures. F or common pup-

poses, however, they are made of wood, tis

elm or beech.

There are many ingenious contrivances to

avoid the friction of the piston in the pumps;

but this is of little importance in great works,

because the friction which is completely suffi-

cient to prevent all escape of water in a well-

constructed pump, is but a very trilling part

cf the whole force.

In the great pumps which are used in

mines, and are worked by a steam-engine,

it is very usual to make the pistons and valves

without any leather whatever. The working-

barrel is bored truly cylindrical, and the

piston is made of metal, of a size that will

just pass along it without sticking. When
this is drawn up with a velocity competent to

a properly loaded machine, the quantity of

water which escapes round the piston is insig-

nificant. The piston is made without lea-

thers ;
not to avoid friction, which is also in-

significant in such works, but to avoid the

frequent necessity ot drawing it up tor re-

pairs through such a length or pipes.

If a pump absolutely without friction is

wanted, the following seems preferable, for

simplicity and performance, to any yve have

seen, when made use of in piopei situations.

Let NO (tig. 10), be the surface of the water

in the pit, and K the place of delivering.

The pit must be as deep in water as from K
to NO. A is a wooden trunk, round or

square, open at both ends, and having • a

valve, P, at the bottom. Tim top ol this

- trunk must be in a level with K, and has a

small cistern, F. It also communicates late-

rally with a rising-pipe G, furnished with a

valve opening upwards. L is a beam oi

timber, so fitted to the trunk, as to till it

without sticking, and is of at least equal

leiMh. It hangs by a chain from a working-

beam, and is loaded on the top with weights

exceeding that of the column of water which

it displaces.

Now, suppose this beam to descend from

the position in which it is drawn in the fi-

gure ;
the water must rise all round it, in the

crevice which is between it and the trunk,

and also in the rising-pipe; because the valve

P shuts, and O opens; so that when the

plunger L lias got to the bottom, the water

will stand at {he level ot K. When the

plunger is again drawn up to the top by the

action of the moving power, the water sinks

again in the trunk, but not in the rising-pipe,

because it is stopped by the valve O. Ihen
allowing the plunger to descend again, the

water must again rise in the trunk to the

level of K, and it must now flow out at K ;

and the quantity discharged will be equal to

the part of the beam below the surface of the

pitwater, deducting the quantity which fills

the small space between the beam and the

trunk. This quantity may be reduced al-

most to nothing ;
for if the inside of the trunk,

and the outside of the beam, are made taper-

ing, the beam may be let down till they ex-

actly iit; and as this may be done hi square

work, a good workman may make it exceed-

ing accurate. But, in this case, the lower

half of the beam, and trunk, must not taper
;

and this part of the trunk must be of suffici-

ent width round the beam, to allow iree

passage into the rising-pipe ;
or, which is

better, the rising-pipe must branch off from

the bottom of the trunk. A discharge may
be made from the cistern F, so that as little

water as possible may descend along the

trunk when the piston is raised.

The requisites of a valve are, that it is

tight, and of sufficient strength to resist the

great pressures to which it is exposed; that

it affords a free passage to the water
;
and that

it does not allow much to go back whilst it is

shutting. The clack-valve is of all others the

most obvious and common. It consists

merely of a leather flap covering the aper-

ture, and having a piece of metal on the up-

per side, both to strengthen and to make it

heavier, that it may shut of itself. Some-

times the hinge is of metal. The hinge

being liable to be worn by such incessant

motion ;
and as it is troublesome, especially

in deep mines, and under water, to undo

the joint of the pump, in order to put in a

nevv valve ; it is frequently annexed to a box

like a piston, made a little conical on the

outside, and dropt into a conical seat made

for it in the pipe, where it sticks fast ; and to

draw it up again, there is a handle like that

of a basket, fixed to it, which can be laid hold

of by a long grappling-iron. The only de-

fect of this valve is, that by opening very

wide when pushed up by the stream ot water,

it allows a good deal to go back during its

shutting again.

The butterfly-valve is free from most of

these inconveniences, and seems to be the

most perfect of the clack-valves. It consists

of two semicircular flaps revolving round

their diameters, which are fixed to a bar

placed across the opening through the pis-

ton. Some engineers make their great valves

of a pyramidal form, consisting of four

clacks, whose hinges are in the circumference

of the water-way, and which meet with their

points in the middle, and are supported by

four ribs, which rise up from the sides, and

unite in the middle. This is a most excel-

lent form, affording a more spacious water-

way, and shutting very readily.

the button or tail valve. It consists of a

plate of metal turned conical on the edge, so

as exactly to fit the conical cavity of its box.

A tail projects from the under side, which
passes through a cross bar in the bottom of

the box, and has a little knob at the end, to

hinder the valve from rising too high. Thisf

valve, when nicely made, is unexceptionable,
;

It has great strength, and is therefore proper
j

for all severe strains ; and it may be made
j

perfectly tight by grinding. Accordingly,

it is used in all cases where tightness is of in- j

dispensable consequence. It is most dur-

able, and the only kind that will do for pas-

sages where steam or hot water is to pass

through.

The pressure on the pipes in pump-work,
is. in proportion to the standing height of the !

fluid above the part considered ; but the

weight incumbent on the bucket (or moving
valve) of a pump in action, is nearly proper- *

tionable to that of a column of water raised ;

for though the push of the atmosphere on the

surface of the spring, when the bucket rises,
j

is really equal to the weight of 33 feet of
]

water
;
yet is this resistance counterbalanced

j

exactly by the weight of the atmosphere,
j

ever incumbent on the surface of the water ?

thereby raised; so that in fact, all the ad-

vantage to be obtained by hydraulic ma- :

-chines, as well indeed as from all other pieces :

of mechanism whatever, is only the putting

matters into a convenient method of being

executed
;
and the performance depends on

j

the moving power entirely, under the disad- I

vantage of friction always against it.

A pump intended to raise water to any

height whatever, will always work as easy,

and require no greater power to give motion
,

to the bucket, if both the valves are placed

towards tire bottom of the pipe, than it they

were fixed 33 feet above the surface of the

water.

The playing of the piston thus low in the

pipe will, besides, prevent an inconvenience

which might happen was it placed above,

viz. in case of a leak beneath the bucket,

which, in a great length of pipe, may very

easily happen, the outward air getting

through, would hinder the necessary rare-

faction of the air in the barrel on moving the
j

piston, and consequently the pump might
fail in its operation. This can only effectu-

ally be prevented, by placing the puinp-j

work in or near the water
;

in which case, 1

should any leak happen upward, in will only

occasion the loss of some of the water, with- i

ont any other inconvenience ; and the lea-

ther valves being kept under water, will al-

ways be found supple, pliant, and in con-

dition to perform their office.

Placing the pump-work (that is, the valve

and piston) pretty low' and near together,

will also prevent the inconvenience of not

being able in all cases, to fetch up water from

the spring by the ordinary pump, when of an

equal bore, by reason of the shortness of the

stroke; which therefore cannot rarefy the]

air sufficiently to bring the water up to the]

piston from the lower valve. For instance:

Take a smooth-barrelled pump, 21 feet long,
j

having its piston fetching, suppose a foot

stroke, placed above, and the clack or fixed!

valve at the other end below. By the play-!

uig of' the piston, admit it possible for wat«d
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;
or if you will, let water be

poured on the clack, to' the height of 1 1 feet,

and refit the piston
; there will remain still

nine feet of air between it and the water,
which cannot be sufficiently rarefied by a
foot stroke to open the clack, or fetch up
more water : for in this case the air can only
be rarefied in the proportion of 9 to 10

;

whereas, to make a bare equilibrium with the
atmosphere, it ought to be as 9 to 1 3§ ;

since,
as 22 (or the complement of 11 to 33 feet of
water, the weight of the whole atmosphere), is

to 33 feet or the atmosphere, so is the inter-
val spoken of, 9 to 13^; to complete which,
the stroke ought to be at least 4§ feet long.

However, by filling the whole void be-
tween the piston and clack at first with water,
this last objection might be removed.

In some cases, the pump cannot be placed
conveniently perpendicular to the well. For
example: Being to raise water out of the well
at A, by means of a pump at B (fig. 1 1), the
best way will be to carry the barrel as low as
the spring is, communicating therewith by
means of the pipe at C. The bucket then
playing in the barrel BC, will have the same
effect as if the well was made perpendicular
to the pump

; because the water, by its pro-
per weight, will always replenish BC.
And if it should happen, from some con-

siderable impediment, that the barrel cannot
get down to the well directly, it may he
led about any other wav for convenience.
And then making the pipe of conveyance, E,
less in diameter than the barrel, it will sooner
be exhausted of air, by moving the piston;
and the water will follow very briskly, as by
the leaden pump at B.

It will, however, always be more easy to
draw water with pipes that are large, and of
an equal bore throughout, because the water
will have a less velocity in them, and the f ic-

tion will be in proportion less. Upon this

i
account, tne common pumps made by plumb-

j

ors, do not work so easy as those bored out
of trees; because, by making the pipe that
brings up water from the spring much less
than the bucket, they, as it were, wiredraw
the water raised. It the barrel, for instance,

(

is four inches in diameter, and the pipe of
conduct one, it will in rising move sixteen

|

times as fast through the latter as it will

through the former
; and at the expence of

needless labour, as well as the great wear and
friction of the machine.

In practice, however, it is generally ob-
served, that such leaden pumps as work
pleasantly, and are light on the hand, have
the water-way in the sucking- pipe nearly
equal to one-fourth of the area 'ot the barrel

;

and accordingly, an inch-and-a-half pipe will

pretty well supply a three-inch barrel
; and

a four-inch barrel should have a leading-pipe
nearly two inches in diameter.

In forcing-pumps, it is of the utmost con-
sequence to avoid all contractions in the

|

pipes. The main which leads from the
‘ forcing-pumps, should be equal to the work-

|

ing-barrel. If it is only half the diameter,

;

it has but one-fourth of* the area; the velo-
I city in the main is four times greater than
! that ot the piston

; and the force necessary
for discharging the same quantity of water i's

sixteen times greater.

We shall, before we close the article on
pumps, give an account of Mr. Boulton’s

apparatus raising water. The principle for
action of this machinery may be illustrated
in the following manner:

A horizontal pipe is formed of iron or any
other substance sufficiently strong, expand-
ing at one end like the mouth of a trumpet,
and at the other furnished with a valve that
may be opened or shut at pleasure

; near ibis

smaller extremity is let. in a vertical pipe, at
right angles to the horizontal one, furnished
at thejuncture with a valve opening upwards,
.and open at the other end. This machine
is let down into a stream of water, so deep as
to cover the horizontal pipe, the trumpet-
like mouth of which is placed so as to meet
the current: in this situation the valve being
open, a current passes through the pipe, of
equal velocity with the current of the
stream

;
if the valve is then suddenly closed,

the recoil of the current will force open tiie

valve ot the vertical pipe, through which will
rush a column of water: the force. of the re-
coil soon subsiding, ihe vertical column will
press on the valve at its bottom, anti cause
it to close the end of the vertical pipe, in
which the ascending column of water will
be detained. The horizontal valve being
then opened, the current will recommence
through the horizontal pipe, and upon closing
the valve a recoil will happen as before, and
an additional quantity of water will rise in the
vertical pipe: by a repetition of the- above
process, the water rising through the pipe
will overflow into any vessel placed to receive
tire water, forming a perpetual pump. The
contrivances by which this instrument is

made to draw water, from a depth below that
of the impelling current, and to raise it to
any height, will he mentioned hereafter.
I he uses to which this engine may be ap-
plied, are serious; besides the raising of
water for the use of brewers, &c. it may be
employed in raising water from the sea for
salt-work, in draining marshes and pumping
ships, and supplying with water those canals
that are carried over or by the side of rivers.

Bor the more clear description of this in-
vention, it is proper to state its physical prin-
ciple of action, as follows:

First, when water moves or runs through a
pipe, or close channel, or tube, if the end at
which the water issues is suddenly stopped,
the water will (by its acquired motion, mo-
mentum, or impetus) act upon the sides or
circn inference of the pipe; which being sup-
posed strong enough to resist that impetus,
the water will issue, with violence or ve-
locity, at any aperture which may exist in

or near the shut end of the pipe; and if to
that aperture an ascending pipe is joined, a
portion of water will rise in it.

Secondly, if a pipe, open at both ends,
with an ascending pipe, such as has been de-
scribed, is moved along, through standing
water, in the direction of its length

; upon
shutting the hinder part of the pipe, a por-
tion ot the water will rise in the ascending-
pipe, in the manner which has been stated
in the former case, because the water is rela-
tively in motion in respect to the pipe.

Thirdly, if in either of the < ases recited, a
pipe communicating with water at any lower
ievel is joined to the main pipe, at or near
the end at which water enters into it; and if,

when such water has acquired motion rela-
tively to that pipe (bv the pipe being put in
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motion), the mouth or end at which the water
enters is suddenly shut; the water, continuing
its motion relatively to the pipe, will draw or
suck up water from the lower level, through
the ascending pipe, in order to 'fill up the
vacuity occasioned by the water in the main
pipes, persevering in its. previous motion,
u hat has been said respecting water, is also
true hi respect to other fluids.

I he several cases above stated are resolv-
able into the general principle of the resist-
ance which water and other fluids (and in
general all bodies) make to a. change of their
state of rest, or motion, whether absolute or
lelative

; and this principle has heretofore
been applied to the raising of water only
in a comparatively small and weak degree,
and in a defective manner. But the improved
apparatus continues its own action when
once set going, unless some accident should
stop or derange it

; and is capable of
raising water in great quantities, and to great
heights, and they also differ, in other respects,
iro.n any thing which has been executed hi-
therto.

i he nature of the said improved invention
consists m using valves, of various construc-
tions, instead ot cocks, to open or shut the
end, or ends, of a main pipe : and in the ap-
plication of mechanism, or contrivances to
assist in opening and shutting the valves at
proper times

; whereby water is raised in-
dependantly of any other power than a cur-
rent of water through the main pipe.

1 he manner in which 'the said invention
is to be performed, and the said improved
apparatus and methods carried into effect,
is as follows, viz.

:

I lie first and most simple method is shewn
in fig. 12, in which CC is the main pipe ;DD the ascending pipe ; A the valve of exit
for the water to be raised

; B the stop-valve ;

and E a weight which, by the lever F, at-
tached to the axis G of the stop-valve B, opens
it at the proper time. The said apparatus
acts in the following manner: The main pipe
being situated or fixed in a current or stream
oi water, either produced by the natural cur-
rent or declivity of the river or other stream;
or (which is preferable) by penning up water
by a dam, weir, or bank, and by inserting
the end of the main pipe through the said
clam, weir, or bank, so as to obtain the
greatest head or current of w'ater the natural
circumstances admit of

;
the stop-valve b< iua-

opened to the position shewn in the figures,
the water will run through the main pipe,
until, by its action upon the stop-valve in
its reclined position, it raises the weight,
shuts the stop-valve, and the water, Lnv° its

impetus or momentum, opens the exit-valve
and a portion of it rises in the ascending
pipe

;
after which, the last-mentioned valve

shuts, the water in the main pipe recoils, the
weight descends and opens the stop-valves,
and the water in the main-pipe regains
its velocity. The like operations are re-
peated, and the water gradually rises in the
ascending pipe, until it reaches its summit,
and a quantity issues thence every stroke-
which quantity is. more or less, according as
the height to which it is raised is less or
greater.

J is an air-vessel, or reservoir of air, where-
by the bursting of the pipes is prevented, or
the danger thereof much diminished. Lit®
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th s air-vessel the water from the main pipe

enters through the exit-valve, and compresses

the air in the vessel ;
which again, by its ex-

pansion or elasticity, acts upon the water

(the regress of which is prevented by the

shutting of the exit-valve); and the water

rises through the ascending pipe, and by re-

peated strokes acquires the desired height.

rive dimensions of the air-vessel, as well

jH its form and position, whether above, or

laterally affixed to, the main pipe, are in

great measure arbitrary ;
but its contents ot

air ought nut to be much less than ten times

the quantity of water to be raised through

the ascending pipe each stroke ;
and if much

larger still the better, the principal boundary

being expence.

The stop-valve may be opened and shut,

as has been described in the first method, by

the mechanism shewn in the figure, or by

any of the mechanism as shall be adapted

to the opening of valves.

Another method is shewn by figs. 13, 14,

and 15, and is applicable in cases where the

water to be raised is below the level of the

main pipe, and is to be discharged at that

level : which cases occur in the drainage of

marshy lands, where the action of the cur-

rent of water of an embanked river, or other

stream or source of water on a higher level,

can be employed ;
or this method can be ap-

plied in raising water out of the holds of

ships, or other vessels, by the motion of

the vessel through the water.

This is explained by figs. 13, 14, and 15,

where C is the main-pipe, A is the receiving

valve, B the stop-valve, opening outwards,

]) the ascending or sucking pipe, J the air-

iressel, and E the weight.

The water in the main pipe having ac-

quired a proper velocity, the stop-valve

suits: the water in the main pipe, continu-

iag its motion for a time, draws air out ot

tie air-vessel. Then the momentum of the

water in the main pipe being expended, the

receiving valve shuts, and the stop-valve

epens, the water regains its velocity, and the

operation is repeated ; and thus, in a few

sirokes, (the exhaustion increasing,) the air-

•vessel sucks up water from below, by the

ascending pipe; and this being continued,

pie latter pipe fills by degrees to the top

;

after which, at every successive stroke, a por-

ton of the water from below passes into the

jaain pipe, and is carried off, with the upper

yater, to the place of delivery.

Jii-Vvup. See Pneumatics.
PUNCHEON, a little block or piece of

{teel, on one end whereof is some figure,

litter, or mark, engraved either in creux or

jelievo, impressions of which are taken on

jietal, or some other matter, by striking it

yrth a hammer on the end not engraved.
f 'here are various kinds of these puncheons

ised in the mechanical arts ;
such for instance

;re those of goldsmiths, cutlers, pewterers,

icc. See also Coinin g.

Puncheon, in carpentry, is a piece of

limber placed upright between two posts,

v’nose bearing is too great, serving, together

vith them, to sustain some large weights.

Phis term is also use 1 tor a piece of timber

,aised upright, under the ridge of a building,

vherein the little forces, ic are jointed.

Puncheon is also used for the arbor, or

n ine pal part of a machine, whereon it turns

^rtically, as that of a crane, &c.

Puncheon is also a measure for liquids,

containing a hogshead and one-third, or

eighty-four gallons.

PUN1CA, t he pomegrarntt'-tree : a genus

of the monogynia order, in the icosandria

class of plants, and in the natural method
ranking under the 39th order, pomacete.

The calyx is quinquelid, superior; there are

live petals ; the fruit is a multilocular and

polyspermous apple.

The species are, 1. The granatum, or

common pomegranate, with a tree stem,

branching numerously all the way from the

bottom, growing eighteen or twenty feet

high
;

with spear-shaped, narrow, opposite

leaves
;

and the branches terminated by

most beautiful large red flowers, succeeded

by large roundish fruit as big as an orange,

having a hard rind filled with soft pulp and

numerous seeds. There is a variety with

double flowers, remarkably beautiful ; and

one with striped flowers. 2. The nana, or

dwarfAmerican pomegranate, with a shrubby

stem, branching four or five feet high, with

narrow short leaves, and small red flowers

succeeded by small fruit ; begins flowering

m June, and continues till October. Both

these species are propagated by layers : the

young branches are to be chosen tor this pur-

pose, and autumn is the proper time for lay-

ing them.
The dried flowers of the double-flowered

pomegranate are possessed of an astringent

quality ,* for which reason they are recom-

mended in diarrhoeas, dysenteries, &c. where

astringent medicines are proper. The rind

of the fruit is also a strong astringent, and

as such is occasionally made use of.

Pupil. See Anatomy, Optics, and Phy-
siology.
PURCHASE, in law, the buying or ac-

quiring of lands. See. with money, by deed

or agreement, and not by descent or right of

inheritance. A joint purchase is when two

or more persons join together in the pur-

chase. Purchasers of lands are to take no-

tice of all charges thereon : there are, how-

ever, certain statutes to guard against frau-

dulent incumbrances. The court of chan-

cery will relieve the purchaser of a term

against a title that lay dormant, where money
has been laid out on improvements.

Purchase, in the sea-language, is the

same as draw in : thus when they say the

capstan purchases apace, they only mean it

draws in the cable apace.

PURITAN, a name formerly given in de-

rision to the dissenters from the church of

England, on account of their professing to

follow the pure word of God, in opposition

to all traditions and human constitutions.

PURLINS, in building, those pieces of

timber that lie across the rafters on the in-

side, to keep them from sinking in the middle

of their length.

PURPLE, a colour composed of a mix-

ture of red and blue.

A beautiful transparent purple for painting

may be made by boiling four ounces of

rasped Brasil-wood in a pint of stale beer,

and half an ounce of logwood, till the liquor

1 is heightened to the colour you desire, which

may be known by dipping a piece of paper

in it. If you find it tooTed, add a quarter

of an ounce more of logwood, which will

render it still deeper; and by this method

you may bring it to any degree of purple,

bv putting either more or less logwood to

tlie former composition, and fixing it with

alum. This will produce such a clear purple^

as no mixture of reds and blues will pro-

duce. Madam Mariana of Amsterdam, fa-

mous for painting in miniature, and for her

excellent manner of illuminating prints, says,

that the best purple that can be made, may
he composed between the carmine and in-

digo ; to strengthen which on the red side,

you may add lake, between the lighter and
darker part: and lake, when it is used in

the same way on the foregoing purple, pro-

duces a very fine effect. See D v eing.

PURPURA. SeeMuRCA.
PURSER, an officer aboard a man of war,

who receives her victuals from the victualler,

sees that it is well stowed, and keeps an ac-

count of what he eveiy day delivers to the

steward. He also keeps a list of the ship’s

company, and sets down exactly the day of

each man’s admission, in order to regulate

the quantity of provisions to be delivered out;

and that the paymaster or treasurer of the

navy may issue out the disbursements, and
pay off the men, according to his book.

PUS. The liquid called pus is secreted

from the surface of an inflamed part, and
usually moderates and tennifiates the in-

flammation. It assumes different appear-

ances according to the state of the sore.

When it indicates a healing sore, it is called

healthy or good-conditioned pus. This li-

quid possesses the following properties:

It is of a yellowish-white colour, and of

the consistence of cream. Its taste is insipid,

and it has no taste when cold. Before the

microscope it exhibits the appearance of

white globules swimming in a transparent

fluid.

It produces no change on vegetable blues.

When exposed to a moderate heat it gra-

dually dries, and assumes the appearance of

horn. When exposed to destructive distil-

lation, Bergman obtained first abort one-

fourth of the pus in the state of insipid wa-
ter. On increasing the fire, a liquid came
over containing abundance of ammonia, and
accompanied by gaseous bodies, which were
not examined. Some concrete carbonat of

ammonia sublimed, accompanied by empy-
reumatic oil. A light brilliant coal remained

of difficult incineration. The ashes gave
traces of iron.

When pus is left exposed to the air, it

gradually becomes acid, according to Ililde-

brant
;
and Haller affirms that it sometimes

gives a red colour to litmus even when re-

cent. When thrown into water it sinks to

the bottom. When agitated, the mixture

becorpes milky ;
but the pus separates again

when allowed to remain undisturbed. By
repeated agitation, however, and especially

by the application of heat, a milky liquid is

obtained, which passes in that state through

the filtre.

Alcohol thickens pus, but does not dis-

solve it ;
neither does pus unite with oils.

Sulphuric acid dissolves it, and forms a
purple-coloured solution. When diluted with

w ater, the dark colour disappears, and the

pus separates ;
either sinking to the bottom,

or rising to the surface, according to the

quantity of water added, and the time that

the solution has been allowed to stand. Di-

J

luted sulphuric acid does not act upon it.
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Concentrated nitric acid effervesces with

it, and forms a yellow solution, which when

recent is decomposed by water, the pus

subsiding in the state of grey flakes.

Muriatic acid dissolves it when heated,

and the pus is separated by water.

With the fixed alkaline leys it forms a

whitish ropy fluid, which is decomposed by

water, the pus precipitating. Pure ammonia

reduces it to a transparent jelly, and gra-

dually dissolves a considerable portion of

^'When nitrat of silver is dropt into the so-

lution of pus in water, a white precipitate se-

parates. Nitrat and oxymuriat ot mercury

occasion a much more copious flaky preci-

pitate.

Such are the properties of healthy pus hi-

therto observed by chemists. Various ob-

servations have been made to enable physi-

cians to distinguish pus from the mucus of

the internal cavities, especially of the lungs.

In cases of copious expectoration, it is some-

times of consequence to know whethei the

matter thrown out of the lungs is pus or

mucus Mr. Charles Darwin made a set of

experiments on the subject, and pointed out

three criteria to distinguish pus: 1. Sul-

phuric acid dissolves it. When the solution

is diluted, the pus precipitates ;
but mucus

treated in the same manner swims. But this

distinction depends upon the quantity of

water added, and is therefore ambiguous. 2.

Pus is diffusible through diluted sulphuric

acid through water, and through brine; but

mucus is not. 3. Alkaline leys dissolve pus;

water precipitates pus thus dissolved, but not

mucus. Mow far these two last distinctions

prevail is rather doubtful. Grasmeyer has pro-

posed the following method, which he con-

siders as complete : Triturate the substance

to be tried, with an equal quantity of warm

water ; then add to it an equal portion of a

saturated solution of carbonat of potass, and

set the mixture aside. If it contains pus, a

transparent jellv subsides in a few hours

;

but this does not happen if only mucus is

present.

2. When the ulcer is ill-continued, the pus

secreted in it possesses different properties.

It has usually a fetid smell, is much thinner,

and to a certain degree acrid. We are in

possession of two sets of experiments on this

unhealthy pus: one by Mr. Cruickshank on

the pus discharged from what is called the

hospital sore ;
another by Dr. Grawtoid on

the matter of cancers.

The pus from the hospital sore possesses

most o f' the properties of healthy pus ;
but

is distinguished by its odour, and by some

shades of difference when exposed to the ac-

tion of the metallic precipitates. Lime-

water changes its fetid odour, but does not

destroy it ;
sulphuric acid increases it, as do

alcohol and the solution of oxide of arsenic

in potass. Bark has no effect upon it; but

it is destroyed by the nitrat and oxymuriat

of mercury, by nitric acid, and by oxymuri-

atic acid. Nitrat of silver does not destroy

it. Mr. Cruickshank supposes that the fetid

smell is occasioned by the alteration of some

part of true pus. He considers the pus of

the hospital sore as a matter sui generis,

which is capable of generating more, and

even of producing an alteration in the sys-

tem Hence to heal the sore the matter

must be destroyed, and prevented from ap-

pearing again. This was done by washing

the sores with nitrat of mercury, diluted

nitric acid, and oxy muriatic acid, at every

dressing. This method constantly succeeded

with Dr. Hollo, except when the sore was

too large to admit it to be put in practice

completely.

3. The matter of cancer, examined by

Dr. Crawford, gave a green colour to syrup

of violets. Potass produced no change; but

sulphuric acid extricated a gas which possess-

ed many of the properties of sulphureted

hydrogen. This gas lie supposes to exist in

tlie matter united to ammonia. The pre-

sence of this compound explains the effects

of the matter of cancer and virulent matter

in general upon metallic salts.
.

Dr. Craw-

ford found that the odour of this matter was

completely destroyed by oxymuriatic acid ;

and therefore recommends it as a proper sub-

stance for washing cancerous ulcers.

4. Besides the species mentioned above,

there arc many others which we know from

their effects to be peculiar, though we can-

not find any chemical distinctions between

them sufficiently well marked. But that they

are specifically different cannot be doubted,

if we consider that every one of them pro-

duces a disease peculiar to itself. 1 he mat-

ter of small-pox, of venereal ulcers, of cow-

pox, &c. may be mentioned as instances.

The liquor which fills the cavities of the

body in dropsy has a yellowish-green colour,

and' is sometimes turbid, sometimes nearly

transparent. As far as it has been examined,

it agrees exactly with the serum of the blood ;

and^ the liquid which makes its appearance

when the epidermis is raised into blisters, is

perfectly transparent and liquid. When the

blisters are artificial, it is usually yellow, and

has the odour of the blistering-plaster. From

the experiments of Margueron, we learn that

it is composed of the same constituents as

the serum of the blood. From 200 parts of

this liquid he obtained

36 albumen
4muriat of soda

2 carbonat of soda

2 phosphat of lime

156 water

200 .

PUTLOGS, or PutlocKs, in building,

are short pieces of timber about seven feet

long, used in building scaffolds. They lie

at right angles to the wall, with'one of their

ends resting upon it, and the other upon the

poles which lie parallel to the side ©f the wall

of the building.

PUTREFACTION. The rapidity with

which animal bodies undergo decomposition,

and the disgusting fetor which accompanies

this decomposition, have long been consider-

ed as some of their most striking peculiari-

ties. This spontaneous destruction is deno-

minated putrefaction. Considerable atten-

tion has been paid to it by chemists. Bec-

char and Stahl have described with fidelity

the phenomena with which it is attended,

and the circumstances necessary for its tak-

ing place. To sir John Pringle we are in-

debted for some important experiments on

the method of retarding putrefaction ; neither

are the experiments of Dr. Macbride less

valuable, though the consequences which he

p u T 32.5

drew from them were erroneous. We are

indebted also to Crell and Priestley for many

valuable facts ;
and to Berthollet and 1 .a-

voisierfor the first attempts to determine the

real changes which take place, and the man-

ner in which the new products which appear

during putrefaction are formed. But not-

withstanding the labours of these philoso-

phers, and of many others, much is still want-

ing to enable us to trace the complicated

changes which take place during putreiac-

tion, and to account for them in a satisfac-

tory manner.
It has been ascertained long ago, that pu-

trefaction never takes place in those animal

substances which contain only two or three

ingredients, such as oils, resins, sugar ; they'

must always be more complicated in their

texture ;
and, perhaps, in all cases, a mixture

of two or more compound bodies is neces-

sary for speedy decomposition. But how-

ever complicated the animal substance may
be, it does not putrefy unless moisture is

present; for dry animal substances aie not

susceptible of alteration. A certain degree

of heat is also necessary. Animal bodies

may be kept without decomposing for any

length of time at the freezing temperature.

In general the higher the temperature, the

more rapid is the putrefaction, provided the

heat is not great enough to reduce the ani-

mal body to dryness. It has been observed,

too, that putrefaction advances with more

rapidity in the open air ;
but exposure to the

air is not necessary, though it modifies the

decomposition.

When these conditions are observed, and

dead animal matter is left to itself, its co-

lour becomes gradually paler, and its con-

sistence diminishes ;
if it is a solid part, such

as flesh, it softens, and a serous matter sweats

out, the colour of which quickly changes;

the texture of the part becomes relaxed, and

its organization destroyed ; it acquires a dis-

agreeable smell ;
the substance gradually

sinks down, and is diminished in bulk
;

its

smell becomes stronger and ammoniacal. If

the subject is contained in a close vessel, the

progress of putrefaction, at this stage, seems

to slacken ; no other smell but that of a

pungent alkali is perceived ;
the matter ef-

fervesces with acids, and converts syr ip of

violets to a green. But if the communica-

tion with the air is admitted, the urinous ex-

halation is dissipated, and a peculiar putrid

smell is spread around with a kind of mpe-

tuosity; a smell of the most insupportable

kind, which lasts a long time, and pervades

every place, affecting the bodies of living

animals after the manner of a ferment, capa-

ble of altering the fluids; this smell is cor-

rected, and in a manner confined, by am-

monia. When the latter is volatilized, the

putrefactive process becomes active a second

time, and the substance suddenly swells up,

becomes filled with bubbles of air, and soon

after subsides again. Its colour changes, the

fibrous texture of the flesh being then scarce-

ly distinguishable ; and the whole is changed

into a soft brown, or greenish matter, of the

consistence of a poultice, whose smell is

faint, nauseous, and very active on the todies

of animals. 'The odorant principle gradually

loses its force; the fluid portion of the flesh

assumes a kind of consistence, its colcur be-

comes deeper, and it is finally reduced into*

a friable matter, rather deliquescent ; which.



526 P U T P U T
being rubbed between the fingers, breaks
into a coarse powder like earth. This is the
last state observed in the putrefaction of
animal substances

; they do not arrive at this
term but at the end of a considerable time.

During this decomposition, a variety of
gaseous bodies are emitted

; these vary ac-
cording to the substance exposed to putre-
faction

; but they consist chiefly of hydrogen
gas, holding sulphur, phosphorus, and car-
bon, in solution

;
of ammonia, water, and car-

bonic acid, and perhaps also of azotic gas.
Nitric acid seems in some cases to be formed
anti emitted. The earthy-like residuum,
which remains after the decomposition is

completed, consists of the fixed parts of the
animal substance, mixed with charcoal, oil,

and ammonia. Thus it appears that putre-
faction consi-ts in a total decomposition of
the animal body; the elements of which
combine together two and two, and thus
term a new set of less complicated bodies.
But any attempt to explain the manner in
which tnese changes take place would be
exceedingly imperfect indeed

; not only be-
cause we are ignorant of the strength of the
affinities of the different elementary parts of
animal bodies for each other, but because
we do not even know the manner in which
these elements are combined, and conse-
quently we cannot know by what particular
forces these compounds are destroyed.

In carcases buried in the earth, putrefac-
tion takes place much more slowly

; but it

is scarcely possible to observe its progress
with accuracy. The abdomen is gradually
dilated with elastic fluids which make their
appearance in it, and at last it bursts and
discharges a horribly fetid and noxious gas ;

at the same time a dark-coloured liquid
flows out. If the earth is very dry, and the
heat considerable, the moisture is often ab-
sorbed so rapidly, that the carcase, instead
of putrefying, dries, and is transformed into
what is called a mummy.

Such, are the phenomena when dead bodies
are left to putrefy separately

; but when
great numbers of carcases are crowded to-
gether in one place, and are so abundant as
to exclude the action of external' air and
other foreign agents, their decomposition is

entirely the consequence of the reciprocal
action of their ingredients themselves upon
each other, and the result is very different.

The body is not entirely dissipated or re-
duced to mould, but all the soft parts are
found diminished remarkably in size, and
converted into a peculiar saponaceous mat-
ter. This singular change was first accu-
rately observed in the year 1786.

The burial-ground of the Innocents in
Paris having become noxious to those who
lived in its neighbourhood, on account of
the disagreeable and hurtful odour which it

exhaled, it was found necessary to remove
the carcases to another place, "it had been
usual to dig very large pits in the burial-
ground, and to fill them with the carcases of
the poorer sort of people, each in its proper
bier ;

and when they were quite full, to cover
them with about a foot deep of earth, and to
dig another similar pit, and till it in the same
manner. Each pit held between, one thou-
sand and fifteen hundred bodies. It was in

removing the bodies from these pits that this

saponaceous substance was found. The

V u %
grave-diggers bad ascertained by long expe-
rience, that about thirty years were required
before all bodies had undergone this change
in its full extent. Every part of the body
acquired the properties of this substance.
I lie intestines and viscera of the thorax had
completely disappeared; but what is singular
enough, the brain had lost but little of its

size or appearance, though it was also con-
verted into the same substance.

This sponaceous matter was of a white
colour, soft and unctuous to the touch, and
melted, when heated, like tallow, it exhi-
bited all the properties of a soap, containing,
however, an excess of fatty matter. Four-
cioy, who analysed it, found that it was com-
posed of a fatly matter combined with am-
monia, and that it contained also some phos-
phat of lime and ammonia. Diluted acids
decomposed it, and separated the fatty mat-
ter ; alkalies and lime, on the other hand,
drove off the ammonia. When exposed to
the air, it gradually lost its white colour; the
ammonia, in a great measure, evaporated

;

and what remained had something of the
appearance of wax. It absorbed water with
great avidity, and did not part with it readily.
Its white colour was owing to the presence
ol that liquid.

r
I he oily matter, when sepa-

lated by means of a diluted acid, was con-
crete, and of a white colour, owing to the
mixture of a quantity of water. ' When
dried, itacquires a greyish-brown colour, with
a lamellar and crystalline texture, like that
of spermaceti

; but if it has been rapidly
dried, it assumes the appearance of wax. it

melts when heated to 126°; when properly
puiified, by passing it through a linen cloth
while fluid, it has scarcely any smell. Al-
cohol does not act upon it while cold, but at
the temperature of 120 1

it dissolves it : when
the solution cools, the fatty matter precipi-
tates, and forms a gritty mass. With alka-
lies it forms a soap

; and when set on tire it

burns precisely like oil or fat, only that it

exhales a more unpleasant odour.

Mr. Smith Gibbes found the same sub-
stance in the pit into which animal matters
are thrown at Oxford after dissection. A
small stream of water constantly passes
through this pit

;
a circumstance which in-

duced him to try whether animal muscle ex-
posed to the action of a running stream nn-
dei went the same change. The experiment
succeeded completely: he attempted, in con-
sequence, to lender this substance, to which
lie gave the name of spermaceti, useful in
those manufactures which require tallow;
but the fetid odour which it constantly exhales
was an insurmountable objection. Attempts
vere indeed made to get over it; and a
manufacture of Mr. Smith Gibbes*® sperma-
ceti' was even .established at Bristol.

Many attempts have been made to retard
the destructive progress of putrefaction, in
outer to preserve animal bodies either as
food or for other useful purposes

; and se-
veral methods have been ascertained which
prevent it from operating for a considerable
time.

1. The freezing temperature is a complete
preservation from putrefaction, as long as
fhe animal substance is exposed to it. Ilence
die common practice ot keeping meat in
snow in the frozen climates of the north

;and of packing fish in ice, and sending them

in that stale from Scotland to the London
market.

2. Almost all bodies which have a stron
affinity for water retard putrefaction for
longer or shorter time, doubtless by depriv-
ing the animal substances ot their water, or
pieventing that liquid from acting upon these
bodies in its usual manner. In this wav the
acids; sugar, alcohol, &c. seem to prevent or
retard putrefaction.

3. It is well known that common salt is a
powerful antiseptic. Renee the practice of
saltmg meat, and the length of tune which
meat that has undergone this operation may
be kept. Several other salts, especially nitre,
possess the same property. In what n aimer
these bodies act has not been ascertained

;
but they undoubtedly produce some chemi-
cal change upon the meat

; for they alter
its taste, its colour, and other sensible pro-
perties.

4. Many aromatics, such as camphor, re-
sins, volatile oils, bitumens, and other similar
bodies, act with considerable efficacy in pre-
serving animal bodies from putrefaction.
Renee theii utility in embalming. In what
the action of these substances consists has
not been ascertained. Part ot their efficacy
is doubtless owing to the rapidity with which
the animal substances to which they are ap-
plied lose their moisture

; and something
may be ascribed likewise to their odour’
which keeps insects at a distance, and thus
prevents the lodging of excrementitious mat-
ter, which always acts powerfully as a putre-
factive ferment.

PU1 1 carqja, in botany, is a genus of In-
dian plants, of which the characters, as given
by sir William Jones in the Asiatic Research-
es* vol. ii. p. 351. are these: The calyx is

five-cleft
; the corolla has five equal petals;

the pencarpium a thorny legumen and two
seeds, the leaves oval and pinnated, and the
stem armed. “ The seeds (says the learned
president) are very bitter, and perhaps tonic;
since one ot them, bruised and given in two
doses, will cure the intermittent fever.”

PUTTY, in the arts. When tin is melted
in an qpen vessel, its surface soon becomes
covered with a grey powder, which is an
oxide of the metal, 'if the heat is continued,
the colour of the powder gradually changes’
and at last becomes yellow. In this state it
is known by the name of putty, and employ-
ed m polishing glass and other hard sub-

'

stances.

1 utty is also a kind of paste compounded
of whiting and linseed-oil, beaten together to
the consistence of a thick dough, ft is used
b\ glazieis for the fastening in the squares
of glass in sash-windows, and by painters for
stopping up the crevices and clefts in timber
and wainscots, &c.

PUZZULANA or Pozzolana, terra, or
terras, is a greyish kind ot earth used in
Italy for building under water. The best is

found about Puteoli, I take, and Gumse, in
the kingdom of Naples, from the first of
which places it derives its name. It is sup-
posed to be a volcanic product, composed of
leterogeneous substances, thrown out from
the burning mouths of volcanoes in the form
of ashes; sometimes in such large quantities,
and with so great violence, that whole pro-
vinces have been covered with it at a con-
siderable distance. This volcanic earth is of

tn

n
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i greyq. brown, or blackish colour; of a loose,

granular, or dusty and rough, porous, or

spongy, texture, resembling a clay hardened

by lire, and then reduced to a gross powder.

It contains various heterogeneous substances

mixed with it. Its specific gravity is from

2300 to 2800
;
and it is, in some degree,

magnetic : it scarcely effervesces with acids,

though partially soluble in them. It easily

melts per se ; but its most distinguishing pro-

perty is, that it hardens very suddenly when
mixed with one-third of its weight of lime

and water, and forms a cement which is

more durable in water than any other.

According to Bergman’s analysis, 100

parts of it contain from 55 to 60 of silica, 20
of alumina, live or six of lime, and from 15

to 20 of iron. Its effects, however, in ce-

ment, may perhaps depend only on the iron

which has been reduced into a particular

substance by means of subterraneous lires

;

evident signs of which are observable in the

places where it is obtained, if the slate in

Hetmeberg or Kennekulle, in the province of

Westergottland, should happen to get lire,

the uppermost stratum, which now consists

of a mixture of iron and different kinds of

rocks, called graberg in the account given

of them, might perhaps be changed part-

ly into slag and partly into terra puzzolana.

It is evidently a martial argillaceous marl,

that has suffered a moderate heat. Its hard-

ening power arises from the dry state of the

half-baked argillaceous particles, which

makes them imbibe the water very rapidly,

and thus accelerates the desiccation of the

calcareous part. It is found not only in

Italy but in France, and the provinces of

Auvergne and Limoges
;
and also in England

and elsewhere.

PYLORUS. See Anatomy.
PYRAMID, in geometry, a solid stand-

ing on a triangular, square, or polygonal

basis, and terminating in a point at the top ; or

according to Euclid, it is a solid figure, con-

sisting of several triangles, whose bases are

all in the same plane, and which have one
common vertex.

Hence the superficies of a given pyramid
js easily found by measuring these triangles

separately ; for their sum added to the area of

the base, is the surface of the pyramid re-

quired.

It is no less easy to find the solid content

of a given pyramid
; far the area of the base

being found, let it be multiplied by the third

part of the height of the pyramid, or the

third part of the base by the height, and the

^product will give the solid content, as is de-

monstrated by Euclid, lib. 12. prop. 7.

If the solid content of a frustum of a py-
ramid is required, first let the solid content

of the whole pyramid be found
;
from which

subtract the solid content of the part that

is wanting, and the solid content of the frus-

tum or broken pyramid will remain.

Every pyramid is equal to one-third of its

subscribing prism, or one that has the same
base and height. All pyramids are in a ratio

compounded of their bases and altitudes
; so

that, if their bases are equal, they are in pro-

portion to their altitudes ; and vice versa.

Equal pyramids reciprocate their bases

and altitudes ; that is, the altitude of one is to

that of the other, as the base of the one is to

that of the other.

Pyramid, in architecture, a solid massive

building, which from a square, triangular, or

other base, rises diminishing to a vertex or

point.

Pyramids are sometimes used to preserve

the memory of singular events; and some-
times to transmit to posterity the glory and
magnificence of princes. But as they are

esteemed a symbol of immortality, they are

most commonly used as funeral monuments.
Such are that of Gestius of Rome ;

and those

very celebrated pyramids of Egypt, as fa-

mous for the enormity of their size as their

antiquity. These are situated on the west

side of the Nile, almost opposite to Grand
Cairo; the base of the largest covers more
than ten acres of ground ; and it is, according

j

to some, near seven hundred feet high,
j

though others make it six hundred, and some
j

but little more than five hundred. The py- j

ramid is said to have been, among the Egyp-
j

tians, a symbol of human life ; the beginning
j

of which is represented by the base, and the
j

end by the apex ;
on which account it was,

j

that they used to erect them over sepulchres.
j

PYRAMIDALIA corpora. See Ana-
j

tomy.

PYRITES, a genus of inflammable sub-
j

stances, composed of sulphur, which has

;

dissolved or saturated itself with metals. 1

Thus there are many kinds of pyrites
;
as of 1

gold, arsenic, iron, &c. It is also the prim-

1

cipal ore of sulphur
;
particularly that called

j

martial pyrites, copperas-stone, or marcasite.
j

This is verv common, containing a quan-

tity of sulphur in proportion to the iron
;

!

and, when thoroughly inflamed, burns by it-
j

self. It is either of a compact texture, steel-

grained, coarse-grained, or crystallised. In

this last form, it shoots mostly into cube
and octahedral figures, though it is met with

also in innumerable other forms. The liver-

coloured marcasite has an appearance be-

tween that of the preceding and the blue

copper-ore. The iron predominates in this

kind, so that it is less fit than the other for

extracting sulphur for it, or for the smelting

of copper ores. It is formed of a compact
texture, coarse-grained, and steel-grained.

See Sulphurets, Iron, &c.

PYROLA, winter-green, a genus of the

monogynia order, in the decandria class of

plants
;
and in the natural method ranking

under the 18th order, bicornes. The calyx

is quinquepartite ;
there are five petals ; the

capsule is quinquelocular, opening at the
j

angles. There are six species, natives of
j

Britain.

PYROMETER, an instrument for mea-

suring the expansion of bodies by heat,
j

Muschenbroeck, who was the original in-

ventor of this machine, has given a table of

the expansion of the different metals in the

same degree of heat. Having prepared cv-

lindric rods of iron, steel, copper, brass, tin,

and lead, he exposed them first to a pyro-

meter with one flame in the middle ;
then

with two flames ; and successively to one
,

with three, four, and five flames. But pre-
|

vious to this trial, he took care to cool them
j

equally, by exposing them some time upon

the same stone, when it began to freeze,
'

an ! Fahrenheit’s thermometer was at thirty-

two degrees. The effects of this experi-

ment are digested in the following table,
j

where the degrees of expansion are marked
in parts equal to 1-1250011) part of an inch.

Expansion of Iron Steel Copp. !Brass Tin Lead.

By' 1 flame. 80 85 89 110 153 155

By 2 flames

placed close

together.

117 123 115 220 274

By 2 flames

2^ inches

distant.

109 94 92 141 219 263

By 3 flames

placed close

together.

142 168 193 275

By 4 flames

placed close

together.

211 270 273 361

By 5 flames. 230 310 310 377

It is to be observed of tin, that it v. ill

easily melt when heated by two flames placed

together. Lead commonly melts with three

flames placed together, especially if they
burn long.

From these experiments, it appears at first

view that iron is the least rarefied of any of

these metals, whether it is heated by one or

more flames; and therefore is most proper for

making machines or instruments which we
would have free from any alterations by heat

or cold, as the rods of pendulums for clocks,,

&c. So likewise the measures of yards or
feet should be made of iron, that their length

may be as nearly as possible the same'
in summer and in winter. The expansion of
lead and that of tin are nearly the same

; that

is, almost double of the expansion of iron.

It is likewise observable, that the tlames pla-

ced together, cause a greater rarefaction than
when they have a sensible interval between
them ; iron in the former case being ex-
panded 117 degrees, and only 109 in the

latter
;
the reason of which difference is ob-

vious.

By: comparing the expansions of (he same
metal produced by one, two, three, or more
flames, it appears that two flames do not
cause double the expansion of one, nor three
flames three times that expansion, but always
less

;
and these expansions differ so much

the more from the ratio of the number of
flames, as there are more flames acting at the
same time.

It is also observable, that metals are not
expanded equally at the time of then- melting,

but some more and some less. Thus tin began
to run when rarefied 219 degrees; whereas
brass was expanded 377 degrees, and yet
was far from melting.

Mr. Ellicot found, upon a medium, that

the expansion oi bars of different metals, as

nearly of the same dimensions as possible, by
the same degree of heat, were as follow :

Gold, .Silver, Brass, Copper, Iron, Steel,

73 103 95 89 60 56
Lead
149

The great difference between the expan-
sions of iron and brass has been applied with
good success to remedy the irregularities in

pendulums .rising from heat.

Mr. Graham used to measure the minute
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alteration in length of metal bars, bv ad-
van 'ing the point of a micrometer-screw,
till it sensibly stopped against the end oi the
bar to be measured. This screw, being small
an 1 very lightly hung, was capable of agree-
ment within the three or four-thousandth
part of an inch. On this general principle
-hlr. Smeaton contrived his pyrometer, in

which the measures are determined by the
contact of a piece of metal with the point of
3 micrometer-screw.

The following table shews how much a
foot in length of each metal grows longer by
an increase of heat corresponding to 180°

ot Fahrenheit’s thermometer, or to the dif-

ference between freezing and boiling water,

expressed in parts of which the unit is equal
to the 10,000th part of an inch.

1 • White glass barometer-tube, - 100
2. Martial regulus of antimony, - 130
3. Blistered steel, - 138

4- Hard steel, - - - - 147
3 . I ron, - - - - - 151

6. Bismuth, - - - - 1(37

7. Copper hammered, - - 204
8. Copper eight parts, with tin one 218
9- Cast brass, - 225

10. Brass sixteen parts, with tin one, 229
1 1 • Brass-wire, - 232
!§• Speculum-metal, - - 232
1 3. Spelter-solder, viz. brass two parts,

zinc one, - - - 247
14. Fine pewter, - 274
15. Grain tin, - - -

. 298
16. Soft solder, viz lead two, tin one, 301
17. Zinc eight parts, with tin one, a

little hammered, - - 323
IS. Lead, ... - 344
19. Zinc or spelter, - - 353
20. Zinc hammered half an inch per

foot, 373
BYROPS, a mineral found in Bohemia,

which was formerly distinguished by the name
of Bohemian garnet. It is never found

crystallized, but only in round or angular

fragments, usually small. Colour deep red,

which passes to orange when the mineral is

exposed to the sun. It is ve'y hard
;
the

specific gravity is from 3.7 to 3.9. Fracture

conchoidal and very brilliant. It is compos-
ed of

40.00 silica

28.50 alumina
10.00 magnesia
3.50 lime

16.50 oxide of iron

0.25 oxide of manganese.

98.75

PYROPIIORUS, a substance which has

the property of catching fire whenever it is

exposed to the open air. See Sulphats.

PY ROSTR1A, a genus of the tetrandria

nionogynia class and order. The cal. is four-

toothed
;
cor. bell-shaped ; nuts eight, one-

seeded. There is one species, a small tree

of Mauritius.

PYROTECHNY, the art of fire, or a

science which teaches the management and

application of fire in several operations. But

the term is more particularly used to denote

the doctrine of artificial fireworks.

Of ingredients and compositions.

1

.

Saltpetre is the principal ingredient in

fire-works
;
but will not answer so well when

Soul and gross as when purified from its

crude and earthy parts, which greatly retard

its velocity ; when, therefore, any quantity

of ii re-works are to be made, it should be

examined ; for if it is not well cleansed, am!

of a good sort, your works will not have their

proper effect
;
neither will it agree with the

standing proportions of compositions.

To refine it, put into a copper, or any

other vessel, 100 lb. of rough nitre with 1*4

gallons of clean water ;
let it boil gently halt

an hour, and as it boils take off the scum
;

then stir it, and before it settles put it into

your filtring-bags, which must be hung on

a rack, with glazed earthen pans under them,

in which must be sticks laid across for the

crystalsdo adhere to : it must stand in the

pans two or three days to shoot; then take

out the crystals, and let them dry. The
water that remains in the pans boil again an
hour, and strain it into the pans as before,

and the saltpetre will be quite clear and

transparent
;

if, not, it wants more refining ;

to do which proceed as usual, till it is well

cleansed of all its earthy parts.

N. B. Those who do not clmse to procure

their saltpetre by the above method, may
buy it ready-done, which for fire-works in

general will answer.

To pulverise saltpetre. Take a copper
kettle, whose bottom must be spherical, and
put into it 141b. of refined saltpetre, with 2
quarts or five pints of clean water : then put

the kettle on a slow fire, and when the salt-

petre is dissolved, if any impurities arise,

skim them off, and keep constantly stirring it

with two large spatulas, till all the water ex-

hales
;
and when done enough, it will appear

like white sand, as fine as Hour ; but if it

should boil too fast, take the kettle off the

fire, and set it on some wet sand, which will

prevent the nitre from sticking to the kettle.

When you have pulverised a quantity of salt-

petre, be careful to keep it in a dry place.

2. Sulphur is one of the principal ingredi-

ents in gunpowder, and almost in all com-
positions of fire-works; and therefore great

care must1 be taken of its being good, and
brought to the highest perfection. To know
when sulphur is good, you are to observe

that it is of a high yellow
;
and if, when held

in one’s hand, it crackles and bounces, it is

a sign that it is fresh and good : but as the

method of reducing brimstone to a powder is

very troublesome, it is better to buy the

flour ready-made, which is done in large

quantities, and in great perfection
; though

when a grand collection of tire-works is to be
made, the strongest and best sulphur is the

lump-brimstone well ground.

3. Charcoal for tire-works must always be
soft and well burnt, which may be bought
ready-done.

4. See Gunpowder in the order of the

alphabet. It is mealed or ground in mortars,

&c.
5. Camphor may be had in the shops

; and
is of two kinds, differing in regard to the

degree of their purity, and distinguished by
the name of rough and refined. Refined
camphor must be chosen of a perfectly clean

white colour, very bright and pellucid, of the

same smell and taste with the rough, but
more acrid and pungent.

6. Benjamin is one of the ingredients in

odoriferous fire-works, when reduced to a fine

flour ; which may be done by putting into

a deep and narrow earthen pot between three
and tour ounces of benjamin grossly pound-
ed; cover the- pot with paper, which tie

very closely round the edge
; then set the

pot on a slow fire, and once in an hour take
oft the paper, and you will find some flour
sticking to it, which return again in the pot

;

this you must continue till the flour appears
white and fine. There is also an oil of ben-
jamin, which is sometimes drawn from the
dregs of the flour

; it affords a very good
scent, and may be used in wet compositions.

7. Spur-fire. As the beauty of this compo-
sition cannot be seen at so great a distance
as brilliant fire, it has a better effect in a
room than in the open air, and may be fired

in a chamber without any danger: it is of
so innocent a nature, that, though with an
improper phrase, it may be called a cold
fire; and so extraordinary is the fire pro-
duced from" this composition, that, if well
made, the sparks will not burn a handker-
chief when held in the midst of them

;
you

may hold them in your hand while burning,
with as much safety as a candle

; and if you
put your hand within a foot of the moutii of
the case, you will feel the sparks like drops
of rain. When any of these spur-fires are
fired singly, they are called artificial flow er-
pots; but some of them placed round a
transparent pyramid of paper, and' fired in a
large room, make a very pretty appear-
ance.

The composition consists of saltpetre 41b,
Soz., sulphur 2 lb. and lamp-black 1 lb. 8 oz.

;

or, saltpetre, 1 lb., sulphur4 lb. and lamp-black
quarts. This composition is very difficult to
mix. The saltpetre and brimstone must be
first sifted together, and then put into a
marble mortar, and the lamp-black with
them, with you work down by degrees with a
wooden pestle, till all the ingredients appear
of one colour, which will be something
greyish, but very wear black: then drive a
little into a case for trial, and fire it in a
dark place

;
and if the sparks, which are

called stars, or pinks, come out in clusters,

and afterwards spread well without any other
sparks, it is a sign of its being good,* other-
wise not

; for if any drossy sparks appear,
and the stars not full, it ‘is then not mixed
enough ; but if the pinks are very small, and
soon break, it is a sign that you have rubbed
it too much. The reason of its being called
spur-fire, is because the sparks it yields have
a great resemblance to the rowel of a spur.

8. To prepare cast iron for gerbes, white
fountains, and Chinese fire. Cast iron being
of so hard a nature as not to be cut by a file,

we are obliged to reduce it into grains,
though somewhat difficult to perform

;
but

if we consider what beautiful sparks this

sort of iron yields, no pains should be spared
to granulate such an essential material : to
do which, get at an iron-foundry some thin
pieces. of iron, such as generally run over
the mould at the time of casting; then have
a square block made of cast iron, and an
iron square hammer about four pounds weight

;

then, having covered the floor with cloth or
something to catch the beatings, lav the thin
pieces of iron on the block, and beat them
with the hammer till reduced into small
grains

;
which afterwards searee with a very

fine sieve, to separate the fine dust, which is

sometimes used in small cases of brilliant fire

instead of steel-dust
;
and when you have got



out all the dust, sift what remains with a sieve

a little larger, and so on with sieves of dif-

ferent sizes, till the iron passes through about

the bigness of small bird-shot
:
your iron

thus beaten and sifted, put each sort into

wooden boxes or oiled paper, to keep it

from rusting. When you use it, observe

the difference of its size, in proportion to the

cases tor which the charge is intended
; for

the coarse sort is only designed for very
large gerbes of 6 or 8lb.

9. Charges for sky-rockets. &c. Rockets

of four ounces. Mealed powder one lb.

four oz. saltpetre four oz. and charcoal two
oz. Rockets of eight ounces. I. Mealed
powder one lb. saltpetre four oz. brimstone

three oz. and charcoal one and a half oz. II.

Meal-powder one and a half lb. and charcoal

four and a half oz. Rockets of one pound.

Meal-powder two lb. saltpetre eight oz. brim-

stone four oz. charcoal two oz. and steel til-

ings one and ahalfoz. Sky-rockets in ge-

neral* I. Saltpetre four lb. brimstone one lb.

and charcoal one and a half lb. II. Saltpetre

four lb. brimstone one and a half lb. charcoal

one ib. twelve oz. and meal-powder two
oz. Large sky-rockets. Saltpetre four lb.

meal-powder one lb. and brimstone one lb.

Roc kets of a middling size. I. Saltpetre eight

lb. sulphur three lb. meal-powder three tb.

II. Saltpetre three lb. sulphur two lb. meal-

powder one lb. charcoal one lb.

10. For rocket-stars. White stars. Meal-

powder four oz. saltpetre twelve oz. sulphur

vivum six oz. oil of spike two oz. and cam-
phor five oz. Blue stars. Meal-powder eight

oz. saltpetre four, sulphur two, spirit of wine

two, and oil of spike two. Coloured or va-

riegated stars. Meal-powder eight drams,

rochpetre four oz. sulphur vivum two, and

camphor two. Brilliant stars. Saltpetre three

and a half oz. sulphur one and a half, and
meal-powder three-fourths, worked up with

spirits of wine only. Common stars. Salt-

petre one lb. brimstone four oz. antimony

four and three-fourths, isinglass a half, cam-
phor a half, and spirit of wine three-fourths,

"failed stars. Meal-powder three dz. brim-

stone two, saltpetre one, and charcoal (coarse-

ly ground) three-fourths. Drove stars. I.

Saltpetre three lb. sulphur one lb. brass-dust

twelve oz. antimony three. II. Saltpetre

one lb. antimony four oz. and sulphur eight.

Fixed pointed stars. Saltpetre eight and a

half oz. sulphur two, antimony one oz. ten

dr. Stars of a fine colour. Sulphur one oz.

meal-powder one, saltpetre one, camphor
four dr. oil of turpentine four dr.

11. Rains. Gold rain for sky-rockets. I.

Saltpetre one lb. meal-powder four oz. sul-

phur four, brass-dust one, saw-dust two and

a quarter, and glass-dust six dr. II. Meal-

powder twelve oz. saltpetre two, charcoal

four. III. Saltpetre eight oz. brimstone two,

glass-dust one, antimony three-fourths, brass-

dust one-quarter, and saw-dust 12 dr. Silver

rain. I. Saltpetre four oz. sulphur, meal-

powder, and antimony, of each two oz. sal

prunella one half oz.
’
II. Saltpetre one half

lb. brimstone two oz. and charcoal four. III.

Saltpetre one lb. brimstone one-quarter lb.

antimony six oz. IV. Saltpetre four oz.

brimstone one, powder two, and steel-dust

three-fourth oz.

12. Water-rockets. I. Meal-powder six lb.

saltpetre four, brimstone three, charcoal five.
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II. Saltpetre one
!fy.

brimstone four and a

half oz. charcoal six. III. Saltpetre one lb.

brimstone four oz. charcoal twelve. IV.
Saltpetre 4 lb. brimstone 1 ^ lb. charcoal one
lb. twelve oz. V. Brimstone two lb. saltpetre

four lb. and meal-powder four. VI. Saltpetre

one lb. meal-powder four oz. brimstone eight

and a half, charcoal two. VII. Meal-powcler
one lb. saltpetre three, brimstone one

; sea-

coal one oz. charcoal eight and a half, saw-
dust three-fourths, steel-dust one-half, and
coarse charcoal one-fourth oz. VIII. Meal-
powder one and three-fourths lb. saltpetre

three, sulphur one and a half, charcoal twelve
oz. saw-dust two. Sinking charge for water
rockets. Meal-powder eight oz. charcoal

three-fourths oz.

13. Of wheels. Wheel-cases from two
ounces to four pounds. I. Meal-powder two
lb. saltpetre lburoz. iron-filings seven oz. II.

Meal-powder 2lb. saltpetre 12 oz. sulphur 4,

steel-dust 3. 111. Meal-powder four lb. salt-

petre one lb. brimstone eight oz. charcoal
four and a half. IV'. Meal-powder eight oz.

saltpetre four, saw-dust one and a half, sea-

coal three-fourths. V. Meal-powder one lb,

four oz. brimstone four oz. ten dr. saltpetre

eight oz. glass-dust two and a half. VI.
Meal-powder twelve oz. charcoal one, saw-
dust one-half. VII. Saltpetre one lb. nine
oz. brimstone four oz. charcoal four and a

half. VIII. Meal-powder two lb. saltpetre

one, brimstone one-half, and sea-coal two.
IX. Saltpetre two lb. brimstone one, meal-
powder tour, and glass-dust four oz. X.
Meal-powder one li). saltpetre two oz. and
steel-dust three and one-half. XI. Meal-
powder two lb. and steel-clust two and one-
half oz. with two and one-half of the fine

dust of beat iron. XII. Saltpetre two lb.

thirteen oz. brimstone eight oz. and charcoal.

Slow fire for wheels. I. Saltpetre four oz.

brimstone two, and meal-powder one and a
half. II. Saltpetre four oz, brimstone one,
and antimony one oz. six dr. III. Saltpetre
four and one-half oz. brimstone one oz. and
meal-powder one and a half. Dead fire for

wheels. I. Saltpetre one one-fourth oz. brim-
stone one-fourth, lapis-calaminaris one-fourth,

and antimony two dr.

14 Standing or fixed cases. I. Meal-pow-
der four lb. saltpetre two, brimstone and
charcoal one. II. Meal-powder two lb. salt-'

petre one, and steel-clust eight oz. Ilf. Meal-
powder one lb. four oz. and charcoal four oz.

IV. Meal-powder one lb. and steel-dust four

oz. V. Meal-powder two and one-half lb.

brimstone four oz. and sea-coal six. VI.
Meal-powder three lb. charcoal five oz. and
saw-dust one and a half.

13. Sun-cases. I. Meal-powder eight and
one-half lb. saltpetre one ib. two oz. stee ! -

dust two lb. ten oz. brimstone four. II. Meal-
powder three lb. saltpetre six oz. and steel-

dust seven and one-half.

16. A brilliant fire. Meal-powder eleven

lb. saltpetre one, brimstone four oz. steel-

dust one and a half.

17. Gerbes. Meal-powder six lb. and beat

iron two lb. one and a half oz.

18. Chinese fire. Saltpetre twelve oz. meal-
powder two lb. brimstone one lb. two oz. and
beat iron twelve oz.

19. Tourbillons. Charge for four-ounce
tourbilions. Meal-powder two lb. four oz.

and charcoal four and one-eighth oz. Eight-

ounce tourbillons. Meal-powcler two lb. and
3 X

5J9

charcoal four and three-fourths oz. Large
tourbillons. Meal-powcler two lb. saltpet e

one, brimstone eight oz. and beat-iron eight.

Fourbillons may be made very large, and of

different coloured fires: only you have to

observe, that the larger they are", .the weaker
must be the charge; and, on the contrary,
the smaller, the stronger their charge.

20. Water balloons. I. Saltpetre four lb.

brimstone two, meal-powder two, antimony
four oz. saw-dust four, glass-dust one and
one-half. II. Saltpetre nine lb. brimstone
three lb. meal-powder six lb. rosin twelve cz.

and antimony eight oz.

21. Water squibs. I. Meal-powder one b.

and charcoal one Ib. II. Meal-powder one
lb. and charcoal nine oz.

22. Mine ports or serpents. I. Meal-pow-
der one lb. and charcoal one oz. II. Meal-
powder nine oz. charcoal one oz.

23. Port-frcs. For firing rockets, &c. I.

Saltpetre twelve oz. brimstone four oz and
meal-powder two oz. II. Saltpetre eight oz.

brimstone four oz. and meal-powder two oz.

III. Saltpetre one lb. meal-powder one and
one-half and brimstone ten oz. This com-
po. ition must be moistened witn one gill of

linseed oil. IV. Meal-powder six oz. salt-

petre two lb. two oz. and brimstone ten oz.

V. Saltpetre one lb. four 'oz. meal-powder
four oz. brimstone five oz. saw-dust eight oz.

VI. Saltpetre eight oz. brimstone two oz. and
meal-powder two oz. For illuminations.

Saltpetre one lb. brimstone eight oz. and
meal-powder six oz.

24. Cones or spiral lulled ?. Saltpetre one
and one-half lb. brimstone six oz. meal-pow-
der fourteen oz. and glass-du t fourteen oz.

25. Crowns or globes. Saltpetre six oz.

brimstone two lb. antimony four oz. and cam-
phor twooz.

26. Air-balloonfuzes. I. Saltpetre one lb.

ten oz. brimstone eight oz. and meal-powder
one lb. six oz. II. Saltpetre one and one-half,

brimstone eight oz. and meal-powder one lb.

eight oz.

27. Serpentsfor pots deshrins. Meal-pow-
der one lb. eigh't oz. saltpetre twelve oz. and
charcoal two oz.

28. Fire pumps. I. Saltpetre five lb. brim-
stone one ib. meal-powcler one and one-half

. !b..and glass-dust one lb. II. Saltpetre five;

lb. eight oz. brimstone two lb. meal-powder
one lb. eight oz. and glass-dust one lb. eight
oz.

29. A slow whitefame. I. Saltpetre two
lb. brimstone three lb. antimony one. ib. If.

Saltpetre three and cne-halflb. sulphur two
and one-half lb. meal-powder one lb. anti-

mony one lb. glass-dust four oz. brass-dust
one oz. N. B. These compositions, driven
one-fourth inch in a one-oz. case, will burn
one minute

; which is much longer time than
an equal quantity of any composition yet
known will last.

30. Amber lights. Meal-powder nine oz.
amber three oz. Tins charge may be drove
in small cases, for illuminations.

31. Lights of another kind. Saltpetre
three lb. brimstone one lb. meal powder one
lb. antimony ten and one-halt oz. All these
must be mixed witli the oil of spike.

32. A red fire. Meal -powder three lb.

charcoal twelve oz. and saw-dust eight oz.
33. A common fire.

'

Saltpetre three lb.

charcoal ten cz. and brimstone two oz.
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34. To make an artificial earthquake. Mix
the following ingredients to a paste with wa-

ter, and then bury it in the ground, and in a

few hours the earth will break and open in

several places. The composition: sulphur

41b. and steel-dust 41b.

35. Compositionsfor stars of different co-

lours. 1. Meal-powder 4 oz. saltpetre 2 oz.

brimstone 2 oz. steel-dust l^oz. and camphor,
white amber, antimony, and mercury sub-

limate, of each half an ounce. 2. Rochepetre
10 oz. brimstone, charcoal, antimony, meal-
powder, and camphor, of each f oz. moisten-

ed with oil of turpentine. These compo-
sitions are made into stars, by working into a

paste, with aqua vitse, in which has been dis-

solved some gum tragacanth
;

after you have
rolled them in powder, make a hole through

the middle of each, and string them on
quick-match, leaving two inches between each,

3. Saltpetre 8 oz. brimstone 2 oz. yellow am-
ber 1 oz. antimony 1 oz. and powder 3 oz.

4. Brimstone 2\ oz. saltpetre 6 oz. olibanum
or frankincense in drops 4 oz. ;

mastic, and
mercury sublimate, of each 4oz. meal-powder
5 oz. white amber, yellow amber, and cam-
phor, of each 1 oz. antimony and orpiment

\ oz. each. 5. Saltpetre 1 lb. brimstone fib.

and meal-powder 8 oz. moistened with petro-

lio-oil. 6. Powder f lb. brimstone and salt-

petre of each 4 oz. 7. Saltpetre 4 oz. brim-

stone 2 oz. and meal-powder 1 oz.

Stars that carry tails ofsparks. 1 . Bri Hi-

stone 6 oz. antimony crude 2 oz. saltpetre

4 oz. and rosin 4 oz. 2. Saltpetre, rosin, and
charcoal, of each 2 oz. brimstone 1 oz. and
pitch 1 oz. These compositions are some-
times melted in an earthen pan, and mixed
with chopped cotton match, before they are

rolled into stars ; but will do as well if wetted,

and worked up in the usual manner.

Stars that yield some sparks. 1. Camphor
2 oz. saltpetre 1 oz. meal-powder 1 oz.

2. Saltpetre 1 oz. ditto melted f oz. and cam-

phor 2 oz. When you would make stars of

either of these compositions, you must wet
them with gum water, or spirit of wine, in

which has been dissolved some gum arabic,

or gum tragacanth, that the whole may have

the consistence of a pretty thick liquid; hav-

ing thus done, take 1 oz. of lint, and stir it

about in the composition till it becomes dry

enough to roll into stars.

Stars of a yellowish colour. Take 4 oz.

of gum tragacanth or gum arabic, pounded

and sifted through a line sieve, camphor dis-

solved in brandy 2oz. saltpetre 1 lb. sulphur

x Ib. coarse powder of glass 4 oz. white am-

ber If oz. orpiment 2 oz. Being well incor-

porated, make them into stars after the com-

mon method.
Stars ofanother kind. Take 1 lb. of cam-

phor, and melt it in a pint of spirit of wine

over a slow fire ; then add to it 1 lb. of gum
arabic that has been dissolved ; with this li-

quor mix lib. of saltpetre, 6 oz. of sulphur,

and 5 oz. meal-powder ; and after you have

stirred them well together, roll them into

stars proportionable to the rockets for which

you intend them.
J

36. Colours produced bt/ the different com-

positions. As variety of fires adds greatly to

a collection of works, it is necessary that

every artist should know the different effect

of each ingredient. For this reason we
shall here explain the colours they produce of

themselves, and likewise how to make them
retain the same when mixed with other bodies.

As, for example, sulphur gives a blue, cam-
phor a white or pale colour, saltpetre a clear

white yellow, amber a colour inclining to

yellow, sal ammoniac a green, antimony a

reddish, rosin a copper-colour, and Greek
pitch a kind of bronze, or between red and

yellow. All these ingredients are such as

show themselves in a flame, viz.

IVhite flame. Saltpetre, sulphur, meal-

powder, and camphor: the saltpetre must be

the chief part.

Blue flame. Meal-powder, saltpetre, and

sulphur vivum ; sulphur must be the chief

:

or meal-powder, saltpetre, brimstone, spirit

of wine, and oil of spike
;
but let the powder

be the principal part.

Flame inclining to red. Saltpetre, sulphur,

antimony, and Greek pitch: saltpetre the

chief.

By the above method may be made va-

rious colours of fire, as the practitioner

pleases ; for, by making a few trials, he may
cause any ingredient to be predominant in

colour.

37. Ingredients that show in sparks when
rammed in choaked cases. The set colours

of fire produced by sparks are divided into

four sorts, viz. the black, white, grey, and
red. The black charges are composed of

two ingredients, which are meal-powder and
charcoal: the white of three, viz. saltpetre,

sulphur, and charcoal: the grey of four, viz.

meal-powder, saltpetre, brimstone, and cha'r-

coal
;
and the red of three, viz. meal-powder,

charcoal, and saw-dust

.

38. Cotton quick-match, is generally made
of such cotton as is put in candles, of several

sizes, from one to six threads thick, according

to the pipe it is designed for; which pipe

must be large enough for the match, when
made, to be pushed in easily without break-

ing it.

The ingredients for the match are, cotton

1 lb. 12 oz. saltpetre 1 lb. spirit of wine 2

quarts, water 3 quarts, isinglass 3 gills, and
meal-powder 101b. To dissolve 4 oz. of

isinglass, take 3 pints of water.

39- Touch-paper for capping of serpents,

crackers, Sfc. Dissolve in spirit of wine, or

vinegar, a little saltpetre
;

then take some
purple or blue paper, and wet it with this li-

quor, and when dry it will be fit for use.

When you paste this paper on any of your
works, take care that the paste does not

touch that part which is to burn.

Of moulds, cases, mixture, instruments, flc.

40. Rocket-moulds. As the performance

of rockets depends much on their moulds, it

is requisite to give a definition of them, and
their proportions. They are made and pro-

portioned by the diameter of their orifice,

which is divided into equal parts.

Rammers must have a collar of brass at the

bottom, to keep the w'ood from spreading or

splitting, and the same proportion must be
given to all moulds, from 1 oz. to 6 lb. As to

the handles of the rammers, if their diameter

is equal to the bore of the mould, and two
diameters long, it will be a very good pro-

portion ;
but the shorter you can use them

the better
;
for the longer the drift, the less

will be the pressure on the composition by
the blow given with the mallet.

Dimensions for Rocket Moulds, if the
Rockets are rammed solid.

Weight
of

rockets.

Length of the

moulds with-

out their feet.

Interior dia-

meter of the

moulds

Height
of the

nipples.

lbs. OZ . Inches. Inches. Inches.

6 0 34,7 3,5 1,5

4 0 38,6 2,9 1,4

2 - 0 13,35 2,1 1,0

1 0 1 2,25 Iff 0,85 1

0 8 10,125 1,333, Sec. 0,6

0 4 7,75 1,125 0,5

0 2 6,2 0,9 0,45
0 1 4,9 0,7 0,35
0 1

3,9 0,55 0,25

6 drams 3,5 0,5 0,225
4 drams 2,2 0,3 0,2

41. Moulds for wheel-cases or serpents.

This sort of moulds are made of any length

or diameter, according as the cases are re-

quired ; but the diameter of the rollers must
be equal to halt the bore, and the rammers
made quite solid.

42. To roll rocket and other cases. Sky--

rocket cases are to be made 6| of their ex-
terior diameter long ;

and all other cases that

are to be rilled in moulds must be as long as

the moulds, within half its interior diameter.
Rocket-cases, from the smallest to 4 or 61b.
are generally made of the strongest sort of
cartridge-paper, and rolled dry

; but the large

sort are made of pasted pasteboard. As it is

very difficult to roll the ends of the cases

quite even, the best way will be to keep a
pattern of the paper for the different sorts of

cases, which pattern should be somewhat
longer than the case it is designed for, and on
it marked the number of sheets required,

which will prevent any paper being cut to

waste. Having cut your papers of a proper
size, and the last sheet for each case with a

slope at one end, so that when the cases are.

rolled it may form a spiral line round the
outside, and that this slope may always be the
same, let the pattern be so cut for a guide.
Before you begin to roll, fold down one end
of the first sheet, so far that the fold will go
two or three times round the former

; then,
on the double edge, lay- the former with its

handle off the table; and when you have
rolled on the paper within two or three turns,

lay the next sheet on that part which is loose,

and roll it all on. Having thus done, you
must have a smooth board, about 20 inches
long, and equal in breadth to the length of the
case. In the middle of this board must be
a handle placed lengthwise. Under this board
lay your case, and let one end of the board
lie on the table ; then press hard on it, and
push it forwards, which will roll the paper
very tight: do this three or four times before
you roll on any more paper. This must be
repeated every other sheet of paper, till the
case is thick enough

;
but if the rolling-board

is drawrn backwards, it will loosen the paper

:

you are to observe when you roll on the last

sheet, that the point of the slope may be
placed at the small end of the roller. When
the cases are hard to choak, let each sheet of
paper (except the first and last, in that part
where the neck is formed), be a little moist-
ened with water

;
immediately after you have

struck the concave stroke, bind the neck of
the case round with sfnall twine, which must



not be tied in a knot, but fastened with two
or three hitches.

Having thus pinched and tied the case so

as not to give way, put it into the mould
without its foot, and with a mallet drive the

former hard on the end piece, which will force

the neck close and smooth. This done, cut

the case to its proper length, allowing from
the neck to the edge of the mouth half a dia-

meter, which is equal to the height of the

nipple; then take out the former, and drive

the case over the piercer with the long ram-
mer, and the vent will be of a proper size.

Wheel-cases must be driven on a nipple with

|
a point to close the neck, and make tae vent

[
of the size required

;
which, in most cases,

is generally one-quarter of their interior dia-

meter. As it is very often difficult, when the

cases are rolled, to draw the roller out, you
may make a hole through the handle, and put
in it a small iron pin, by which you may
easily turn the former round and pull it out.

Cases are commonly rolled wet, for wheels
and iixed pieces

;
and when they are re-

quired to contain a great length of charge,

tiie method of making those cases is thus

:

I

your paper must be cut as usual, only the last

sheet must not be cut with a slope; having

Your paper ready, paste each sheet on one

j

side
; then fold clown the lirst sheet as before

| directed; but be careful that the paste does

not touch the upper part of the fold, for if the

roller is wetted, it will tear the paper in draw-
ing it out. In pasting the last sheet, observe

'not to wet the last turn or two in that part

where it is to be pinched; for if that part is

damp, the pinching-cord will stick to it, and
tear the paper; therefore, when you choak
those cases, roll a bit of dry paper once round
the case before you put on the pinching-cord

;

but this bit of paper must be taken off after

the case is choaked. The rolling-board, and
ail other methods, according to the former

directions for the rolling and pinching of cases,

must be used to these as well as all other
' cases.

43. To make tourbilliil-cases

.

This sort

of cases are generally made about eight dia-

meters long; but if very large, seven will be
sufficient. Tourbillons will answer very well

from 4 oz. to 2 lb. but when larger there is no
certainty. The cases are best rolled wet with

paste, and the last sheet must have a straight

edge, so that the case may be all of a thick-

ness. When you have rolled your eases after

the manner of wheel-cases, pinch them atone
end quite close

;
then with the rammer drive

the ends down flat, and afterwards ram in

about one-third of a diameter of dried clay.

The diameter of the former for these cases

must be the same as for sky-rockets.

44.

Balloon-cases, or paper shells. First,

you must have an oval former turned of

smooth wood; then paste a quantity of brown
or cartridge paper, and let it lie till the paste

has quite soaked through : this done, rub the

former with soap or grease, to prevent the

paper from sticking to it; then lay the paper

on in small slips, till you have made it one-

third of the thickness of the shell intended.

Having thus clone, set it to dry, and when
dry, cut it round the middle, and the two

halves will easily come off; but observe,’

when you cut, to leave about one inch not cut,

which will make the halves join much better

than if quite separated. When you have

some ready to join, place the halves even to-

5
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1 gefcher, paste a slip of paper round the open-

i mg to hold them together, and let that dry ;

I

then lay on paper all over as- before, every

where equal, excepting that end which goes

downwards in the mortar, which may be a

little thicker than the rest ;
for that part

which receives the blow frotn the powder in

the chamber of the mortar consequently re-

quires the greatest strength. When the shell

is thoroughly dry, burn a round vent at top,

with an iron large enough for the fuze : this

method will do for balloons from 4 inches

2-5 ths, to 8 inches diameter; but if they are

larger, or required to be thrown a great height,

let the lirst shell be turned of elm, instead of

being made of paper. For a balloon of 4

inches 2-5ths, let the former be 3 inches l-8th

diameter, and 5^ inches long. For a balloon

of 5^ inches, the diameter ot the former must

be 4 inches, and 8 inches long. For a balloon

of 8 inches, let the diameter of the former be

5 inches and 15-1 6ths, and 11 inches 7-8 ths

long. Fora 10-inch balloon, let the former

be 7 inches 3-1 6ths diameter, and 144 inches

long. The thickness of a shell for a balloon

of 4 inches 2-5ths must be half an inch. For

a balloon of 5-j; inches, let the thickness or the

paper be 5-8ths of an inch; for an S-inch

balloon, 7-8ths of an inch ;
and for a 10-inch

balloon, let the shell be 1 inch l-8th thick.

Shells that are designed for stars only, may be

made quite round, and the thinner they are

at the opening, the better; lor ii they are too

strong, the stars are apt to break at the burst-

ing of the shell. When you are making the

shell, make use of a pair of calibres, or a

round gage, so that you may not lay the

paper thicker in one place than another ; and

also to know when the shell is ot a proper

thickness. Balloons must always be made to

go easy into the mortars.

Cases for illumination port-fires. These

must be made very thin of paper, and rolled

on formers from 2 to 5-8ths of an inch dia-

meter, and from 2 to 6 inches long: they are

pinched close at one end, and left open at the

other. When you till them, put in but a

little composition at a time, and ram it in

lightly, so as not to break the case: three or

four rounds of paper, with the last round

pasted, will be strong enough for these cases.

Cases and moulds for common portfires.

Common port-iires are intended purposely

to fire the works, their fire being very slow,

and the heat of the flame so intense, that, if

applied to rockets, leaders, &c. it will fire

them immediately. Port-fires may be made
of anv length, but are seldom made more

than 21 inches long: the interior diameter of

port-fire moulds should be 10-l6ths of an

inch, and the diameter of the former half an

inch. The cases must be rolled wet with

paste, and one end pinched, or folded clown,

l he moulds should be made of brass, and to

take in two pieces lengthwise ; when the case

is in the two sides, they are held together by

brass rings, or hoops, which are made to fit

over the outside. The bore of the mould

must not be made quite through, so that there

will be no occasion for a foot.
r

l hose port-

fires, when used, are held in copper sockets,

fixed on the end of a long stick : these sockets

are made like port-crayons, only with a screw

instead of a ring.

45.

Of mixing the compositions

.

The per-

formance of the principal part of fire-works

3X2
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depends much on the compositions being well

mixed ; therefore great cure must be taken

in this part of the work, particularly for the

composition for sky-rockets. When you have

four or live pounds oi ingredients to mix,

which is a sufficient quantity at a time, first

put the different ingredients together, then

work them about with your hands till you
think they are pretty well incorporated; after

which put them into a lawn sieve with a re-

ceiver and top to it
;
and if, after it is sifted,

any remains that will not pass through the

sieve, grind it again till fine enough, and il it

is twice sifted it will not be amiss; but the

compositions for wheels and common works

are not so material, nor need be so fine. But
in all fixed works, from which the fire is to

play regularly, the ingredients must be very

line, and great care taken in mixing them
well together; and observe, that in all com-
positions wherein are steel or iron filings, the

hands must not touch: nor will any works

which have iron or steel in their charge keep

long in clamp weather, unless properly pre-

pared, according to the following directions:

46.

To preserve steel or iron flings. Melt
in a glazed earthen pan some brimstone over

a slow fire, and when melted throw in some
filings, which keep stirring about till they are

covered with brimstone: this you must do

while it is on the fire ;
then take it off, and

stir it very quick till cold, when you must

roll it on a" board with a wooden roller till you
have broken it as fine as corn-powder ; after

which sift from it as much of the brimstone as

you can. There is another method of pre-

paring filings, so as to keep two or three

months in winter : this may be done by rub-

bing them between the strongest sort of brown
paper, which before lias been moistened with

linseed oil.

To load air-balloons, zdtilth e number ofstars,

serpents, snakes, rain-jails, fyc. in shells

of each nature.

48. Mortars to throw aigrettes, 3rc. When
you fill your shells, you must first put in the

serpents, rains, stars, &c. or whatever they

are composed of, then the blowing powder ;

but the shells must not be quite filled. All
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those things must be put in at the fuze hole

;

but maroons being too large to go in at the

fuze-hole, must be put in before the inside

shall be joined. When the shells are loaded,

glue and drive in the fuzes very tight. For a

coehorn balloon, let the diameter of the fuze-

hole be fths of an inch ; for a royal balloon,

which is near 5\ inches in diameter, make the

luze-hole 1 inch ± diameter
; for an 8-inch

balloon, 1 inch -g-ths : and for a 10-inch bal-

loon, 1 inch fths.

49. To make balloon-fuzes. Fuzes for air-

balloons are sometimes turned out of dry

beech, with a cup at top to hold the quick-

in atch ; but if made with pasted paper, they
will do as well. The diameter of the former

for fuzes for coehorn balloons must be % pn
inch; for a royal fuze, fths of an inch ;

for an

8-inch fuze, fths of an inch
;
and for a 10-

inch fuze, fths of an inch. Having rolled

your cases, pinch and tie them almost dose
at one end; then drive them down, and let

them dry. Before you begin to lill them,

mark on the outside of the case the length of

the charge required, allowing for the thick-

ness of the bottom ; and when you have

rammed in the composition, take two pieces

of quick-match about six inches long, and lay

one end of each on the charge, and then a

little meal-powder, which ram down hard;

the loose ends of the match double up into

the top of the fuze, and cover it with a paper

cap to keep it dry. When you put the shells

in the mortars, uncap the fuzes, and pull out

the loose ends of the match, and let them
hang on the sides of the balloons.

50. Tourbillons. Having filled some cases

with about If diameter, drive in a ladleful of

clay, then pinch their ends close, and drive

them down with a mallet. When done, find

the centre of gravity of each case, where you
must nail and tie a stick, which should be half

an inch broad at the middle, and run a little

narrow to the ends: these sticks must have

their ends turned upwards, so that the cases

may turn horizontally on their centres. At
the opposite sides of the cases, at each end,

bore a hole close to the clay with a gimlet,

the size of the neck of a common case of the

same nature; from these holes draw a line

round the case, and at the under part of the

case bore a hole with the same gimlet, within

one-half diameter of each line towards the

centre ;
then from one hole to the other draw

aright line. When you fire tourbillons, lay

them on a smooth table, with their sticks

downwards, and burn the leader through the

middle with a port-fire. They should spin

three or four seconds on the table before they

rise, which is about the time the composition

will be burning from the side-holes to those at

bottom.

To tourbillons may be fixed reports in this

manner: In the centre of the case at top

make a small hole, and in tlfe middle of the

report make another; then place them to-

gether, and tie on the report, and with a sin-

gle paper secure it from fire : this done, your

tourbillon is completed. By this method you

may fix an tourbillons small cones of stars,

rain, &c. but be careful not to load them too

much. One-eighth of an inch will be enough

for the thickness of the sticks, and their length

equal to that of the cases.

51. Ofpots des brins. These are formed

of pasteboard, and must be rolled pretty

thick. They are usually made three or four
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inches in diameter, and four diameters long,
and pinched with a neck at one end, like com-
mon cases. A number of these are placed on
a plank, thus: Having fixed on a plank two
rows of wooden pegs, cut in the bottom of the
plank a groove the whole length under each
row of pegs

;
then, through the centre of each

peg, bore a hole down to the groove at bot-
tom, and on every peg fix and glue a pot,

whose mouth must fit tight on the peg;
through all the holes run a quick-match, one
end ot which must go into the pot, and the
other into the groove, which must have a

match laid in it from end to end, and covered
with paper, so that when lighted at one end
it may discharge the whole almost instan-

taneously. In all the pots put about 1 oz. of
meal and corn powder, then put in some
stars, and in others rains, snakes, serpents,

crackers, &c. ;
when they are all loaded,

paste paper over their mouths. Two or three
hundred of these pots being fired together
make a verv pretty show, by affording so great
a variety of fires.

52. Pots des saucissons. These are gene-
rally fired out of large mortars without cham-
bers, the same as those for aigrettes, only some-
what stronger. Saucissons are made of one
and two ounce cases, five or six inches long,

and choked in the same manner as serpents.

Plalf the number which the mortar contains

must be driven 1^ diameter with composition,
and the other half two diameters, so that

when fired they may give two volleys of re-

ports.

Different kinds of rockets.

53. Tofix one rocket on the top of another.

When sky-rockets are thus managed, they
are called towering rockets, on account of

their mounting so very high. Towering
rockets are made after this manner: Fix on a

pound-rocket a head without a collar
; then

take a four-ounce rocket, which may be
headed or bounced, and rub the mouth of it

with meal-powder, wetted with spirit ofwine

;

when done, put it in the head of the large

rocket with its mouth downwards; but before

you put it in, stick a bit of quick- match in

the hole of the clay of the pound-rocket,
which match should be long enough to go a

little way up the bore of the small rocket, to

fire it when the large one is burnt out. The
four-ounce rocket being too small to fill the

head of the other, roll round it as much tow
as will make it stand upright in the centre of

the head: the rocket being thus fixed, paste

a single paper round the opening of the top

of the head of the large rocket. The large

rocket must have only half a diameter of

charge rammed above the piercer
;

for, if

filled to the usual height, it would turn before

the small one takes fire, and entirely destroy

the intended effect. When one rocket is

headed with another, there will be no occasion

for any blowing powder ;
for the force- with

which it sets off will be sufficient to disengage

it from the head of the first-fired rocket. The
sticks for these rockets must be a litlie longer

than for those headed with stars, rains, &c.

54. Caduceus rockets, in rising, form two
spiral lines, or a double worm, by reason of

their being placed obliquely, one opposite the

other ; and their counterpoise in their centre,

which causes thenr to rise in a vertical direc-

tion. Rockets for this purpose must have

their ends choked close, without either head

or bounce, for a weight at top would be a
great obstruction to their mounting.

55. Signal sky-rockets are made of se- %

veral kinds, according to the different signals
|

intended to be given ; but in artificial fire-
;

works, two sorts only are used, which are one
f

with reports an 1 the other without; but those
j

for the use of the navy and army are headed
with stars, serpents, &c. Rockets which are !

to be bounced must have their cases made
\

]i or 2 diameters longer than the common
proportion; and after they are filled, drive in

a double quantity of clay, then bounce and
pinch them after the usual manner, and fix.

on each a cap. Signal sky-rockets without
bounces, are only sky-rockets closed and
capped. These are very light, therefore do
not require such heavy sticks as those with
loaded heads ; for which reason you may cut.

one length of the rocket off the stick, or else

make them thinner. Signal rockets with re-

ports are fired in small flights; and often both
these, and those without reports, are used for

a signal to begin firing a collection of works.
56. To fire sky-rockets without sticks. You.

must have a stand of a block of wood, a foot

diameter, arid make the bottom flat, so that
it may stand steady. In the centre of the
top of this block draw a circle 2§ inches,

diameter, and divide the circumference of it

into three equal parts
;
then take 3 pieces of

thick iron wire, each about 3 feet long, and.
drive them into the block, 1 at each" point
made on the circle; when these wires are
driven in deep enough to hold them fast and
upright, so that the distance from one to the
other is the same at top as at bottom, the

I

stand is complete. The stand being thus.!!

made, prepare your rockets thus : take some!
common sky-rockets, of any size, and head
them as you please

; then get some balls of
lead, and tie to each a small wire 2 or feet

long, and the other end of each wire tie to
the neck of a rocket. These balls answer
the purpose of sticks when made of a proper
weight, which is about 2-3ds the weight of
the rocket; but when they are of a proper
size, they will balance the rocket in the same,
manner as a stick, at the usual point of poise..

To fire these, hang them one at a time, be-
tween the tops ofthe wires, letting their heads
rest on . the point of the wires, and the balls

hang down between them. If the wires
should be too wide for the rockets, press them
together till they fit; and if too close, force,

them open. The wires for this purpose must
be softened, so as not to have any spring, or
they will not keep their position when pressed
close or opened.

Aquatic fire-works.

57. Water rockets may be made from 4oz„
to 2 lb. If larger they are too heavy, so
that it will be difficult to make them keep
above water without a cork float, which must
be tied to the neck ofthe case

;
but the rockets

will not drive so well with as without floats.

Cases for these are made in the same manner
and proportion as for sky-rockets, onlyfa little

thicker of paper. When you fill those which
are driven solid, put in first one ladleful of
slow fire, then two ot the proper charge, and1

on that one or two ladles ol sinking charge,
then the proper charge, then the sinking
charge again, and so on till you have filled

the case within three diameters
; then drive

on the composition one ladleful of clay,
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through which make a small .hole to the

charge ;
then till the case within halt’ a dia-

meter with corn-powder, on which turn down

two or three rounds of the case in the inside ;

then pinch and tie the end very tight : hav-

in'* tilled your rockets according to tiie above

directions, dip their ends in melted rosin or

sealing-wax, or else secure them well with

grease. When you tire those rockets, throw

xu six or eight at a time ; but, if you would

have them all sink, or swim, at the same

tune, you must drive them with an equal

quantity of composition, and lire them all to-

gether.

58. To make pipes ofcommuniction, which

may be used, under water. Pipes for this

purpose must be a little thicker of paper than

those for land. Having rolled a sufficient

number of pipes, and kept them till dry, wash

them over with drying oil, and set them to

dry ;
but when you oil them, leave about

inch at each end dry, for joints: if they

were oiled all over, when you come to join

them the paste would not stick where the

paper is greasy. After the leaders are joined,

and the paste dry, oil the joints. These pipes

will lie, many hours under water, without re-

ceiving any damage.

59. Horizontal wheelsfor the zvater. First

get a large wooden bowl without a handle

;

then have an octagon wheel made of a flat

board : 8 inches in diameter, so that the length

of each side will be near seven inches : in all

the sides cut a groove for the cases to lie in.

This wheel being made, nail it on the top of

the bowl; then take four 8-oz, cases, filled

with a proper charge, each about six inches

in length.
* Now, to clothe the wheel with

these cases, get some whitish-brown paper,

and cut it into slips four or live inches broad

and seven or eight long. These slips being

pasted all over on one side, take one of the

cases, and roll one of the slips of paper about

1§ inch on its end, so that there will remain

about '2\ inches of the paper hollow from the

end of the case : this case tie on one of the

sides of the wheel, near the corners of which

must be holes bored, through which you put

the packthread to tie the cases. Having tied

on the first case at the neck and end, put a

little meal-powder in the hollow paper ; then

paste a slip of paper on the end of another

case, the head of which put into the hollow

paper on the first, allowing a sufficient dis-

tance from the tail of one to the head of the

other for the pasted paper to bend without

tearing ;
the second case tie on as you did

the first, and so on with the rest, except the

last, which must be closed at the end, unless

it is to communicate to any thing on the top

of the wheel, such as fire-pumps or brilliant

fires, fixed in holes cut in the wheel, and

fired by the last or second case, as the fancy

directs ;
six, eight, or any number, may be

placed on the top of the wheel, provided they

are not too heavy for the bowl. Before you

tie on the cases, cut the upper part of all

their ends, except the last, a little shelving,

that the fire from one may play over the

other, without being obstructed by the case.

Wheel-cases have no clay driven in their

ends, nor pinched, but are always left open ;

only the last, or those winch are not to lead

fire", which must be well secured.

q’he devices in fire-works are endless, vary-

ing with the fancy of the operator ;
but in the

above sketch we have given all the theory,

and enough of the practice to enable any

person to adopt with ease whatever in the art

he may chance to see practised by others.

PYllUS, the pear-tree, a genus of the

pentagynia order, in the icosandria class of

plants, and in the natural method ranking

under the 36th order, pomaceae. The calyx

is quinquefid ;
there are live petals ;

the fruit

is an apple, inferior, quinquelocular, and

polyspermous. To this genus Linnaeus has

joined the apple and quince. There are 13

species ;
the most remarkable are :

1 . lire communis, or common pear-tree.

Under this species are comprehended almost

endless varieties. They bear their flowers

and fruit upon spurs, arising from the sides of

the branches from two or three’years old and

upwards
;
the same branches and spurs con-

tinuing fruitful for a great number of years.

The different varieties furnish fruit for use

from the beginning of July till the months ot

May and June next year; which, according

to their times of ripening, may be divided into

three classes, summer-pears, autumn-pears,

and winter-pears. The summer-pears ripen

in different sorts from the beginning of July

until the middle or end of September, and

are generally fit to eat from the tree, or at

least do not keep a week or two before they

rot.. The autumn-pears come to their per-

fection in October, November, and Decem-
ber ;

some ripening nearly on the tree in

October and the beginning of November,

others requiring to lie some time in the

fruitery, while some will keep two months;

but all" the winter-pears, though they attain

their full growth on the tree by the end of

October and in November, yet do not acquire

perfection for eating till from the end of No-
vember to April and May. Those ot each

class have different properties; some being

melting, others breaking, some mealy, and

some hard and austere fit only for kitchen

uses. As many of the finest sorts were first

obtained from France, they are still continued

inmost catalogues hy French ‘names.

2. The malus, or common apple-tree. The
varieties of this species are amazingly great

with respect to the difference of the fruit.

The botanists contend that the wilding, or

crab-apple of the woods and hedges, is the

original kind, and from the seeds of which the

cultivated apple was first obtained. The va-

rieties of this last no doubt are multiplied to

some hundreds in different places, having

been all first accidentally obtained from the

seed or kernels of the fruit, and the approved

sorts continued and increased by grafting

upon crabs or any kind of apple-stocks
;
but

although the number of varieties is very con-

siderable, there are not above 40 or 50 sorts

retained in the nurserymen’s catalogues. These

varieties arrive at full growth in successive

order from July to the end of October, im-

prove in perfection after being gathered, and

several of the -winter kinds in particular keep

good for many months, even till the arrival ot

apples the next summer.
Among these various kinds of apples, some

are used for the dessert, some for the kitchen,

and some for cyder-making. I hose used for

the dessert are the following, placed as they

successively ripen after one another. 'The

white genneting, the margaret apple, the sum-

mer pearmain, the summer queening, the

embroidered apple, the golden rennet, the

summer whjte calville, the summer red

calville, the silver pippin, the aromatic

pippin, la reinette grise, la haute bonte,

the royal russeting, Wheeler’s russet, Sharp’s

russet, the spine apple, the golden pip-

pin, the nonpareil, and the Tapi or ponune
d’api. Those for the kitchen use, in

the order of their ripening, are these : the

codlin, the summer marygold, the summer
red pearmain, the Holland pippin, the Kent-
ish pippin, the courpendu, Loan’s pearmain,

the French rennet, the French pippin, the

royal russet, the monstrous rennet, the winter
pearmain, the pome violette, Spencer’s pip-

pin, the stone pippin, and the oaken pippin.

Those most esteemed for cyder are, the De-
vonshire royal wilding, the redstreak apple,

the whitsour, the Herefordshire under-leaf

;

and the John apple, or deux annes, everlast-

ing hanger, and gennet moyle.

The juice of apples is a menstruum for

iron. A solution of iron in the juice of the

apples called golden rennets, evaporated to a
thick consistence, proves an elegant chaly-

beate, which keeps well.

The best method of preserving apples for

winter use, is to let them hang upon the trees

until there is danger of frost, to gather them
in dry weather, and then to lay them in large

heaps to sweat for a month or six weeks.

"They ought then to be carefully looked over,

all which have the least appearance of decay
taken out, the sound fruit wiped dry, and
packed up in large oil-jars, which have been
thoroughly scalded and dry, and then stopped
close to exclude the air. If this plan is duly
observed, the fruit will keep a long time
sound, and their flesh remain plump

; whereas,

when exposed to the air, their skins will

shrivel, and their pulp soften.

3. The coronaria, or sweet-scented crab of

Virginia, grows 12 or 15 feet high, having
angular, serrated leaves, pedunculated umbels
of whitish-red, sweet-scented flowers, suc-

ceeded by small round crabs, remarkably
sour and austere. There is one variety, called

the evergreen Virginian crab-tree.

4. The cydonia, or quinces, of which there
are three varieties.

All the varieties of the pear-tree are hardy,
and will succeed in any common soil of" a
garden or orchard. They are propagated by
grafting and budding upon any kind of pear-
stocks

;
also occasionally upon quince-stocks,

and sometimes upon white-thorn stocks
; but

pear-stocks are generally preferable to all

others for general use. All kinds of apples
are propagated in the same manner, using
apple-stocks instead of pear-stocks. They
will succeed in any common soil of a garden
or orchard, and in any free situation, except
in a low and very moist soil, in which they
are apt to canker, and very soon go off. In
a friable loam they are generally very suc-
cessful.

PYTHIAN games, in antiquity, solemn
games celebrated near Delphi, in honour of
Apollo, and in remembrance of his having
killed the serpent Python.

These were held every two years, abou
the month of Elaphebolion, which answeet
to our February. The celebration of these
games was attended with the Pythian song, in
which was celebrated the fight of Apollo and
the serpent. The victors were crowned with
branches of laurel ; though, at the first in-

stitution, the crown was of beech-leaves. See
Game.,

11
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Q
or q, the sixteenth letter of our alpha-

^5 bet. As a numeral it stands for 500 ;
and

with a dash over it, thus Q^ for 500000. Used
as an abbreviature, q signifies quantity, or
quantum : thus, among physicians, q. pi. is

quantum placet, i. e. as much as you please
of a thing

; and q. s. quantum sufficit, i. e. as
much as is necessary. Q. E. D. among ma-
thematicians, is quod erat demonstrandum,

e. which was to be demonstrated
;
and Q.

E. F. quod erat faciendum, i. e. which was to
be done. Q. D. among grammarians, is

quasi dictum, i. c. as if it was said, or, as who
should say. In the notes of the antients, Q
stands for Quintus, orQuintius; Q. B. V. for
quod bene vertat; Q. S. S. S. for quae supra
scripta sunt; Q. M. for Quintus Mutius, or
quomodo; Quint, for Quintilius

;
and Quaes,

for quaestor.

QUADRANGLE, in geometry, the same
with a quadrilateral figure, or one consisting
of four sides and four angles.

QUADRANS, the quarter or fourth part
of any thing, particularly the as, or pound.

QUADRANT, in geometry, is either the
quarter or fourth part of a circle, or the fourth
part of its circumference; the arch of which
therefore contains 90 degrees.
Quadrant also denotes a mathematical

instrument, of great use in astronomy and
navigation, for taking the altitudes of the sun
and stars, as also taking angles in surveying,
heights and distances, ike.

This instrument is variously contrived, and
furnished with different apparatus, according
to the various uses it is intended for; but they
have all this in common, that they consist' of
the quarter of a circle, whose limb or arch is

divided into 90°, &c. Some have a plummet
suspended from the centre, and are furnished
either with plain sights, or a telescope to look
through.

The principal and most useful quadrants
are as follows :

Quadrant, the common, or surveying.
1 his instrument ABC, fig. 1. Plate Quadrants,
is made of brass, or wood, &c. : the limb or
arch of which BC is divided into 90°, and
each of these is farther divided into as many
equal parts as the space will allow, either dia-

gonally or otherwise. To one of the radii

AC, are fitted two moveable sights; and to
the centre is sometimes also annexed a label,

or moveable index, AD, bearing two other
sights

;
but instead of these last sights, there is

sometimes fitted a telescope. Also from the-

centre hangs a thread with a plummet
;
and

on the under side or face of the instrument
are fitted a ball and socket, by means ofwhich
it may be put into any position. The general
use of it is for taking angles in a vertical plane,

comprehended under right lines going from
the centre of the instrument, one of which
is horizontal, and the other is directed to

some visible point. But besides the parts

above described, there is often added on the

face, near the centre, a kind of compartment
EF, called a quadrat, or geometrical square,
which is a kind of separate instrument, and is

particularly useful in altimetry and longi-

metry, or measuring heights and distances.

This quadrant may be used in different

situations
; in each of them, the plane of the

instrument must be set parallel to that of the
eye and the objects whose angular distance is

to be taken. Thus, for observing heights’ or
depths, its plane must be disposed vertically,

or perpendicular to the horizon ; but to talce

horizontal angles or distances, its plane must
be disposed parallel to the horizon.

Again, heights and distances may be taken
two ways, viz. by means of the' fixed sights

and plummet, or by the label
; as also, either

by the degrees on the limb, or lay the quadrat.
1 hus, fig. 2 shews the manner of taking an
angle of elevation with this quadrant ; the eye
is applied at C, and the instrument turned
vertically about the centre A, till the object
R is seen through the sights on the radius
AC

; then the angle of elevation RAH, made
with the horizontal line KAH, is equal to the
angle BAD, made by the plumb line and the
other radius of the quadrant, and the quantity
of it is shewn by the degrees in the arch BD
cut off by the plumb line AD.
Quadrant, astronomical. See Obser-

vatory.

Quadrant, Coles, is a very useful in-

strument, invented by Mr. Beniamin Cole.
It consists of six parts, viz. the stalfAB, fig. 3 ;

the quadrantal arch DE; three vanes A, B,
C ; and their vernier FG. The staff is a

bar of wood about two feet long, an inch and
a quarter broad, and of a sufficient thickness
to prevent it from bending or warping. The
quadrantal arch is also of wood, and is divided
into degrees and third parts of degrees, to a
radius of about nine inches; and to its ex-
tremities are fitted two radii, which meet in

the centre of the quadrant by a pin, about
which it easily moves. The sight-vane A is a
thin piece of brass, near two inches in height
and one broad, set perpendicularly on the
end of the staff A, by means of twro screws
passing through its foot. In the middle of
this vane is drilled a small hole, through which
the coincidence or meeting of the horizon
and solar spot is to be viewed. The horizontal
vane B is about an inch broad, and two inches
and a half high, having a slit cut through it

of near an inch long, and a quarter of an inch
broad

;
this vane is fixed in the centre-pin of

the instrument, in a perpendicular position,

by means of two screws passing through its

foot, by which its position with respect to the
sight-vane is always the same, their angle of
inclination being equal to 45 degrees. 'The
shade-vane C is composed of twrn brass plates.

The one which serves as an arm, is about
4-§ inches long, and f of an inch broad ; being
pinned at one end to the upper limb of the
quadrant by a screw, about which it has a

small motion ; the other end lies in the arch,
and the lower edge of the arm is directed to

the middle of the centre-pin. The other plate,

which is properly the vane, is about two inches
long, being fixed perpendicularly to the other
plate, at about half an inch distance from that

end next the arch
; this vane may be used

either by its shade, or by the solar spot cast

by a convex lens placed in it. And because
the wood-work is often subject to warp or
twist, therefore this vane may be rectified by
means of a screw, so that t ire warping of the
instrument may occasion no error in the ob-
servation, which is performed in the following
manner: set the line G on the vernier against
a degree of the upper limb of the quadrant

;

and turn the screw on the backside of the
limb forward or backward, til! the hole in the
sight-vane, the centre of the glass, and the
sunk spot in the horizon-vane, lie in a right
line.

Tofind the sun's altitude by this instrument.
Turn your back to the sun, holding the staff

of the instrument with the right hand, so that
it is in a vertical plane passing through the
sun

;
apply one eye to the sight-vane looking

through that and the horizon-vane till the
horizon is seen; with the left hand slide the
quadrantal arch upwards, till the solar spot
or shade, cast by the shade-vane, falls directly

upon the spot or slit in the horizon-vane;
then will that part of the quadrantal arch
which is raised above G or S (according as
the observation respects either the solar spot
or shade), shew the altitude of the sun at that
time. But for the meridian altitude, the ob-
servation must be continued

; and as the sun
approaches the meridian, the sea wi 11 appear
through the horizon-vane, which completes
the observation; and the degrees and minutes,
counted as before, will give the sun’s me-
ridian altitude; or the degrees counted from
the lower limb upwards, will give the zenith
distance.

Quadrant, Collins’s or Sutton’s, fig. 4,
is a stereographic projection of one quarter
of the sphere between the tropics, upon the
plane ot the ecliptic, the eye being in its north
pole ; and fitted to the latitude of London.
The lines running from right to left, are pa-
rallels of altitude; and those crossing them
are azimuths. The smaller of the two circles

bounding the projection, is one quarter of the
tropic of Capricorn ; and the greater is a

!

quarter of the tropic of Cancer. The two
ecliptics are drawn from a point on the left

edge of the quadrant, with the characters of
the signs upon them ; and the two horizons
are drawn from the same point. The limb is

divided both into degrees and time; and by-

having the sun’s altitude, the hour of the day
may here be found to a minute. The qua-
drantal arches next the centre contain the

j

calendar of months; and under them, in ano-
;

ther arch, is the sun’s declination. On the
projection are placed several of the most re-

markable fixed stars between the tropics
;
and
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the next below the projection lire the qua-
drant and line of shadows.

Tofind the time oj the sun’s rising or set-

ting, his amplitude, his azimuth, hour of the

day, fc. by this quadrant. Lay the thread
on the day of tlie month, and bring the

bead to the proper ecliptic, either of summer
or winter, according to the season, which is

called rectifying; then- by moving the thread
bring the bead to the horizon, in which ca>e
the thread will cut the limbin the point of the

time of the sun’s rising or setting before or

after 6; and at the same time the bead will

cut the horizon in the degrees of the sun’s

amplitude. Again, observing the sun’s alti-

tude with the quadrant, and supposing it

found to be 45° on the 5th of May, lay the

thread over the 5th of May, then bring the
bead to the summer ecliptic, and carry it to

the parallel of altitude 45°; in which case the

thread will cut the limb at 55° 15', and the

hour will be seen among the hour-lines to be
either 4 1 in. past 9 in the morning, or 19 m.
past 2 in the afternoon. Lastly, the bead
shews among the azimuths the sun’s distance

from the south 50° 41'.

But if the sun’s altitude is less than what
it is at 6 o’clock, the operation must be per-

formed among those parallels above tiie upper
horizon

;
the bead being rectified to the

winter ecliptic.

Quadrant, gunner’s, fig. 5, sometimes
called the gunner’s square, is used for elevat-

ing and pointing cannon, mortars, &c. and
consists of two branches, either of wood or
brass, between which is a quadrantal arch
divided into £>0

9
,
and furnished with a thread

and plummet.
The use of this instrument is very easy

;
for

if the longer branch, or bar, is placed in the

mouth of the piece, and it is elevated till the

plummet cuts the degree necessary to hit a

proposed object, the thing is done.

Sometimes on the sides of the longer bar,

are noted the division of diameters and
weights of iron balls, as also the bores of

pieces.

Quadrant, Gunter’s, so called from its

inventor, Edmund Gunter, (fig. 6) besides

the apparatus of other quadrants, has a ste-

reographic projection of the sphere on the

plane of the equinoctial; and also a calendar

of the months, next to the divisions of the

limb
;
by which, besides the common pur-

poses of other quadrants, several useful ques-

tions in astronomy. Sic. are easily resolved.

Use of Gunter’s quadrant. 1 . To find the

sun’s meridian altitude for any given day, or

conversely the day of the year answering to

any given meridian altitude. Lay the thread

to the day of the month in the scale next the

limb ;
then the degree it cuts in the limb is

the sun’s meridian altitude. And, contrari-

wise, the thread being set to the meridian al-

titude, it shews the day of the month.

2. To find the hour of the day. Having
put the bead, w'hich slides on the thread, to

the sun’s place in the ecliptic, observe the

sun’s altitude by the quadrant
; then if the

bead is laid over the same in the limb, the

bead will fall upon the hour required. On
the contrary, laying the bead on a given hour,

having first rectified or set it to the sun’s

place, the degree cut by the thread on the

limb gives the altitude.

Note: the bead may be rectified otherwise,

by bringing the thread to the day of the
month, and the bead to the hour-line of 12.

3. To find the sun’s declination from his

place given, and the contrary. Bring the
bead to the sun’s place in the ecliptic, and
move the thread to the line of declination
ET, so shall the bead cut the degree of de-
clination required. On the contrary, the
bead being adjusted to a given declination,
and the thread moved to the ecliptic, the
bead will cut the sun’s place.

4. The sun’s place being given, to find the
right ascension, or contrariwise. Lay the
thread on the sun’s place in the ecliptic, and
the degree it cuts on the limb is the right as-

cension sought. And the converse.
5. The sun’saltitude being given, to find his

azimuth, and contrariwise. Rectify the bead
for tee time, as in the second article, and ob-
serve the sun’s altitude; bring the thread to

the complement of that altitude
; then the

bead will give the azimuth sought, among the
azimuth-lines.

Quadrant, Hadley’s, (fig. 7) so called
from its inventor, John Hadley, esq. is now
universally used, as the best of any for nautical
and other observations.

Description of Hadley’s quadrant. Fig.

7, represents a quadrant, or octant, of
the common construction. The following
parts are those which require the particular
attention of the observer:
I. BC the arc.

II. AD the index, ah the nonius scale.
III. E the index-glass.

IV. F the fore horizon-glass.

V. G the back horizon-glass.
VI. K the dark glasses or screens.
VII. Ill the vanes or sights.

\ III. d he arc BC is called the limb or qua-
drantal arc

;
the arc cd, lying from o

towards the right, is called the arc of
excess.

The quadrant consists of an arc BC, firmly
attached to two radii, or bars, AB, AC,
which are strengthened and bound together
by the two braces LM.
The index D is a flat bar of brass, that

turns on the centre of the octant. At the
lower end of the index there is an oblong
opening: to one side of this opening a vernier
is fixed, to subdivide the divisions of the arc ;

at the bottom or end of the index there is a
piece of brass, which bends under the arc,

carrying a spring to make the vernier lie close
to the divisions : it is also furnished with a
screw to fix the index in any desired position.
See Vernier.
The circular arcs on the arc of the qua-

drant are drawn from the centre on which the
index turns : the smallest excentricity in the
axis of the index would be productive of con-
siderable errors.

The position of the index on the arc after

an observation, points out the number of de-
grees and minutes contained in the observed
angle.

Upon the index E, and near its axis, is

fixed a plain speculum, or mirror of glass,

quicksilvered. It is set in a brass frame, and
is placed so that the face of it is perpendicular
to the plane of the instrument; this mirror be-
ing fixed to the index, moves along with it,

and lias its direction changed by the motion
thereof.

This glass is designed to receive the image
of the sun, or any other object, S, and reflect

i
it upon either of the two horiaon-glasses F
and G, according to the nature of the ob-

servation.

The brass frame with the glass is fixed to

the index by the screw C
;
the other screw

serves to replace it in a perpendicular position,

if by any accident it has been deranged.
The index-glass is often divided into two

parts, the one silvered, the other black with a

small screen in front. A single bhu k surface

has indeed some advantages
; but if the glasses

are well selected, there is little danger to be
apprehended of error from a want oS parallel-

ism
; more is to be feared from the surfaces

not being flat.

On the radius AB of the octant, are two-

small speculums F and G. The surface of

the upper one is parallel to the index-glass,

when the counting division cf the index is at

o on the arc ; but the surface of the lower
one is perpendicular to the index-glass, when-
the index is at 0 degrees on the arc

;
these

mirrors receive the reflected rays from the

object, and transmit them to the observer.

t he horizon-glasses are not entirely quick-
silvered; the upper one F, is only silvered

on its lower part, or that half next the qua-
drant, the other half being transparent

;
and

the back part of the frame is cut away, that

nothing may impede the sight through the
unsilvered part of the glass. The edge of

the foil of this glass is nearly parallel to the
plane of the instrument, and ought to be very
sharp, and without a flaw.

The other -horizon-glass G, is silvered at

both ends; in the middle there is a trans-

parent slit, through which the horizon, or
other object, may be seen.

Each of these glasses is set in a brass frame,
to which there is an axis

; this axis passes

through the wood work, and is fitted to a.

lever on the underside of the quadrant; by
this lever the glass may be turned a few de-
grees on its axis, in order to set it parallel to

the index-glass. The lever has a contrivance
to turn it slowly, and a button to fix it. To
set the glasses perpendicular to the plane of
the quadrant, there are two sunk screws, one
before and one behind each glass; these
screws pass through the plate on which the
frame is fixed, into another plate ; so that by
loosening one and tightening the other of
these screws, the direction of the frame with
its mirror may be altered, and thus be set

perpendicular to the plane of the instrument.

There are two red or dark glasses, and one
green one K; they are used to prevent the
bright rays of the sun, or the glare of the
moon, from hurting the eye at the time of ob-
servation. They are each of them set in a
brass frame, which turns on a centre; so tha
they may be used separately, or together, as

the brightness of the sun may require. The
green glass may be used also alone, if the sun
is very faint

;
it is also used for taking the

altitude of the moon, and in ascertaining her
distance from a fixed star.

When these glasses are used for the fore

observation, they are fixed as at K
; when

used for the back observation, they are re-

moved to N.

Each of the vanes H and I, is a perforated
piece of brass, designed to direct the sight

parallel to the plane of the quadrant. That
which is fixed at I is used for the fore, the
other for the back, observation.
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The vane 1 b: s two holes : one exactly at
the height of tiie quicksilvered edge of the
horizon-glass

; the. other somewhat higher, to

direct the sight to the middle of the trans-

parent-part of the mirror, for those objects
v. Inch are bright enough to be reflected from
the unsilvered part of the mirror.

Directions to held the instrument. It is

recommended to support the weight of the
instrument by the right hand, and reserve the
left to govern the index. Place the thumb
of the right hand against the edge of the
quadrant, under the swelling part of which
-tiie tore sight 1 stands, extending the lingers

across the back of the quadrant, so as to lay

-hold on the opposite edge, placing the fore

linger above, and the other lingers below the
.swelling part, or near the fore horizon-glass;

thus you may support the instrument con-
veniently, in a vertical position, by the right

-hand only; by resting the thumb of the left

hand against the side, or the lingers against
•the middle bar, you may move the index gra-
dually either way.

In the back observation, the instrument
should be supported by the left hand, and the
index be governed by the right.

Of the two objects which are made to coin-

cide by this instrument, the one is seen
-directly by a ray passing through, the other
hy a ray reflected from, the same point of
the horizon-glass to the eye. This ray is

called tiie visual ray; but when it is con-
sidered merely as a line drawn from the mid-
dle of the horizon-glass to the eye-hole of the
sight vane, it is called the axis of vision.

The axis of a tube, or telescope, used to

direct the sigh:, is also called the axis of

"vision.

The quadrant, if it is held as before direct-

ed, may be easily turned round between the

lingers and thumb, and thus nearly on a line

parallel to the axis of vision
; thus the plane

of the quadrant will pass through the two ob-
jects when an observation is made, a circum-
stance absolutely necessary, and which is

more readily .effected when the instrument is

furnished with a telescope. Within the tele-

scope are two parallel wires, which by turning
the eye-glass tube may be brought parallel to

the plane of the quadrant, so that by bring-

ing the object to the middle between them,
you are certain of having the axis of vision

parallel to the plane of the quadrant.

Ofthe observations. There are two sorts

of observations to be made with this instru-

ment: the one is when the back of the ob-

server is turned towards the object, and there-

fore called the back observation
;
the other

when the face of the observer is turned to

wards the object, which is called the fore ob-

•servation.

To rectify the instrument for thefore ob-

servation. Slacken the screw in the middle
of the handle behind the glass F; bring the

index close to the button h ; hold the •instru-

ment in a vertical position, with the arch

downwards-; look through the right-hand hole

in the vane I, and through the transparent

part of the glass F, for the horizon ; and if it

dies in the same right line with the image of the

horizon seen on the silvered part, the glass F
is rightly adjusted

; but if the two horizontal

lines disagree, turn the screw which is at the

end of the handle backward or forward, till

-those lines coincide
; then fasten the middle
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screw of the handle, and the glass is rightly

adjusted.

Intake the sun's altitude by the fore ob-

servation, Having fixed the screens above
the horizon-glass F, and suited them pro-
portionally to the strength -of the sun’s rays,

turn your face towards the sun, holding the

instrument
_

with your right hand, by the

braces L and M, in a vertical position, with
the arch downward

;
put your eye close to

the right-hand hole in the vane I, and view the

horizon through the transparent part of the

horizon-glass F, at the same time moving the

index D with the left hand, till the reflex so-

lar spot coincides with the line of the horizon
;

then the degrees counted from that end
next your body, will give the sun’s altitude

at that time, observing to add or subtract 16

minutes according as the upper or lower edge
of the sun’s reflex image is made use of.

But to get the sun’s meridian altitude,

which is the thing wanted for finding the lati-

tude, the observations must-be continued;
and as the sun approaches the meridian, the

index D must be Continually moved towards
B, to maintain the coincidence between the

reflex solar spot and the horizon ; and con-
sequently as long as this motion can maintain
the same coincidence, the observation must
be continued tiil the sun lias reached the

meridian, and begins to descend, when the

coincidence will require a retrograde motion
of the index, or towards C

;
and then the ob-

servation is finished, and the degrees counted
as before will give the sun’s meridian altitude,

or those from B will give the zenith distance;

observing to add the semidiameter, or 16.',

when his lower edge is brought to the hori-

zon, or to subtract 16 when the horizon and
upper edge coincide.

To take the altitude of a star by thefore
observation. Through the vane H, and the
transparent slit in the glass G, look directly

to the star; and at the same time move the

index, till the image of the horizon behind
you, being reflected by the great speculum,

'

is seen in the silvered part of G, and meets
the star; then will the index shew the de-
grees of the star’s altitude.

To rectify the instrument for the back ob-

servation. Slacken the screw in the middle
of the handle, behind the glass G ;

turn the

button h on one side, and bring the index as

many degrees before 0 as are equal to double
the dip of the horizon at your height above
the water; hold the instrument vertical, with

the arch downward; look through the hole of

the vane FI ; and if the horizon seen through
the transparent slit in the glass G, coincides
with the image of the horizon seen in the sil-

vered part of the same glass, then the glass

G is in ils proper position
;
but if not, set it

by the handle, and fasten the screw as be-
fore.

To take the sun’s altitude by the baric ob-

servation. Put the screens as at K; and m
proportion to the strength or faintness of the
sun’s rays, let either one or both or neither of
the frames of those glasses be turned close to

the iace of the limb
;

hold the instrument in

a vertical position, with the arch downward,
by the braces L and M, with the left hand ;

turn your back to the sun, and put one eye
close to the hole in the vane H, observing
the horizon through the transparent slit in the
horizon-glass G

;
with the right hand move

the index D„till the reflected image of the sun
is seen in the silvered part o. the glass G,
and in a right line with the horizon

;
swing

your body to and fro, and if the observation
is well made, the sun’s image will be observ-
ed to brush the horizon, and the degrees
reckoned from C, or that part of the arch
farthest from your body, will give the sun’s

altitude at the time of observation ; observing
to add 16', or the sun’s semidiameter, it the
sun’s upper edge is used, and subtract tire

same for the lower edge.

The direction just given, for taking alti-

tudes at sea, would be sufficient, but for two
corrections that are necessary to be made
before the altitude can be accurately deter-

mined, viz. one on account of the observer’s

eye being raised above the level of the sea,

and the other on account of the refraction of
the atmosphere, especially in small altitudes.

The following tables, therefore, shew the
corrections to be made on both these ac-
counts :

TABLE I. TABLE II.

zon of the sea. m altitude. •

Height
of the

eye.

Dip of

the ho-
rizon.

Appar.
altit. in

deg.

Refrac-

tion.

App.
alt. in

deg.

refrac-

tion.

Feet. / // O / // . 0 / //

1 0 57-1 0 33 0 11 4 47
O 1 21

' X 30 35 12 4 23
3 1 39 i

x 28 22 ; 15 3 30
5 2 8

i

1 24 29 20 2 35
10 3 1 2 18 35 : 25 2 2
15 3 42

‘

3 14 36 30 1 38
20 4 1C 4 11 51 35 1 21
25 4 46 5 9 54 40 1 8
30 5 14 6 8 29 45 0 57
35 5 39 7 7 20 50 0 48
40 6 2 8 6 29 60 0 33
45 6 24 9 5 48 70 0 2!
50 6 44

j

10 5 15 80 0 10

Refractions of the stars, &c.

General rulesfor these corrections. 1 . In
the fore observations, add the sum of' both
corrections to the observed zenith distance,
for the true zenith distance; or subtract the
said sum from the observed altitude, for the
true one. 2. In the back observation, add
the dip and subtract the retraction for alti-

tudes; and for zenith distances do the con-
trary, viz. subtract the dip, and add the re-
traction.

Example. By a back observation, the alti-

tude of the. sun’s lower edge was found by
Hadley’s quadrant to be 25° \2>, the eye
being 30 feet above the horizon. By the
tables, the dip on 30 feet is 5' 14", and the
refraction on 25° 12' is 2' 1". Hence

Appar. alt. lower limb 25° 12' 0"

Sun’s semidiameter, sub. 0 16 0

Appar. alt. of centre 24 56 3
Dip of horizon,- add 0 5 14

25 1 i4
Refraction, subtract 0 2 1

True alt. of centre 24 59 13

In the case of the moon, besides the two
corrections above, another is to be made for

her parallaxes. But for all these particulars,

see the requisite tables for the Nautical Al-
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manac; also Robertson's Navigation, vol. i,

pa. 340, tkc, edit. 1780.

2. Sinicai quadrant is one of some use in

navigation. It consists of several concentric

quadrantal arches, divided into eight equal

part^ by means of radii, with parallel right

lines crossing each other at right angles. Now
any one of the arches, as BC, tig. 8. in the Plate,

may represent a quadrant of any great circle

of the sphere, but is chieliy used for the ho-

rizon or meridian. If then BC is taken for a

quadrant of the horizon, either of the sides,

as AB, may represent the meridian, and- the

other side AC will represent a parallel, or

line of east and west
;

all the other lines pa-

rallel to AB will be also meridians ;
and all

those parallel to AC, east and west lines, or

parallels. Again, the eight species into which
tiie arches are divided by the radii, represent

the eight points of the compass in a quarter

of the horizon; each containing 11" 15'. The
arch BC is likewise divided into 90", and each
degree subdivided into 12', diagonalwise.

To the centre is fixed a thread, which being

laid over any degree of the quadrant, serves

to divide the horizon.

It the sinicai quadrant is taken for a fourth

part of the meridian, one side of it AB may
be taken for the common radius of the meri-

dian and equator
;
and then the other, AC,

will be half the axis of the world. The de-

grees of the circumference BC will represent

degrees of latitude; and the parallels to the

side AB assumed from every point of latitude

to the axis, AC, will be radii of the parallels

of latitudes, as likewise the cosine of those

latitudes.

Hence, suppose it is required to find the

degrees of longitude contained in 83 of the

lesser leagues in the parallel of 48°; lay the

thread over 48° of latitude on the circumfe-

rence, and count thence the 83 leagues on

AB, beginning at A; this will terminate in II,

allowing every small interval four leagues.

Then tracing out the parallel HE, from the

point 11 to the thread; the part AE of the

thread shews that 123 greater or equinoctial

leagues make 6" 15'; and therefore that the

83 lesser leagues AII, which make the dif-

ference of longitude of the course, and are

equal to the radius of the parallel HE, make
6° 15' of the said parallel.

Wlien the ship sails upon an oblique

course, such course, beside the north and

south greater leagues, gives lesser leagues

easterly and westerly, to be reduced to de-

grees of longitude of the equator. But these

leagues being made neither on the parallel

of departure, nor on that of arrival, but on all

the intermediate ones, there must be found a

mean proportional parallel between them.

To find this, there is on the instrument a
j

scale of cross latitudes. Suppose then it were
j

required to find a mean parallel between the
j

parallels of 40° and 60°; take with the com-
j

passes the middle between the 40th and both

degree on the scale; this middle point will

terminate against the 31st degree, which is

the mean parallel sought.

The chief use of the sinicai quadrant is, to

form upon it triangles similar to those made
by a ship’s way with the meridians and pa-

rallels; the sides of which triangles are mea-

sured by the equal intervals between the con-

centric quadrants, and the lines N and S, E
and W; and every 5th line and arch are made
deeper than the rest. Now suppose a ship

Vol. 11.
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lias sailed 150 leagues north-east by north,

or making an angle of 33" 45' with the north

part of the meridian ; here are given the

course and distance sailed, by which a tri-

angle may be formed on the instrument si-

milar to that made by the ship’s course ; and
hence the unknown parts of the triangle may
be found. Thus, supposing the centre A to

represent the place of departure, count by
means of the concentric circles along the

point the ship sailed on, viz. AAD, 150 leagues;

then in the triangle AED, similar to that of

the ship’s course, find AE = difference of

latitude, and DE — difference of longitude,

which must be reduced according to the pa-

rallel of latitude come to.

Quadrant of altitude is an appendix

to the artificial globe, consisting of a thin

slip of brass, the length of a quarter part of

one of the great circles of the globe, and gra-

duated. At the end, where the division ter-

minates, is a nut riveted on, and furnished

with a screw, by means of which the instru-

ment is fitted on the meridian, and moveable
round upon the rivet to all points of the ho-

rizon, as represented in the figure referred to.

Its use is to serve as a scale in measuring of

altitudes, amplitudes, azimuths, &c.

QUADRANTAL, in Roman antiquity, a

vessel every way square like a die, serving as

a measure of liquids; its capacity was eighty

librae or pounds of water, which made 48 sex-

taries, two urine, or eight congii.

QUADRAT, a mathematical instrument,

called also a geometrical square, and line of

shadows ; it is frequently an additional mem-
ber on the face of the common quadrant, as

also on those of Gunter’s and Sutton’s quad-

rant; but we shall describe it by itself, as be-

ing a distinct instrument.

It is made of any solid matter, as brass,

'

wood, &c. or of any four plane rules joined

together at right angles, as represented in

Plate Quadran's fig. 9, where A is the centre,

from which hangs a thread with a small weight

j

at the end, serving as a plummet. Each of
I the sides BE and DE is divided into a hun-

dred equal parts, or if the sides are long enough
to admit of it, into a thousand parts; C and
F are two sights, fixed on the side AD.
There is, moreover, an index AH, which,

when there is occasion, is joined to the centre

A, in such a manner that it can be moved
freely round, and remain in any given situa-

tion. On this instrument are two sights K, L,

perpendicular to, the right line going from the

centre of the instrument, i lie side DE is

called the upright side, or the line of the di -

rect or upright shadows; and the side BE is

termed the reclining side, or the line of the

versed or back shadows.

To measure an accessible height AB, fig.

10. by the quadrat, let the distance BD be

measured, which suppose =96 feet, and let

the height of the observer’s eye be six leet

;

then holding the instrument with a steady

hand, or rather resting it on a support, let it

be directed towards the summit A, so that it

may be seen clearly through both sights
; the

perpendicular or plumb-line meanwhile hang-

ing free, and touching the surface of the in-

strument; let now the perpendicular be sup-

posed to cut off on the upright side K.N 80

equal parts; it is evident that LKN, ACIv,

are similar triangles, and by prop. 4 lib. 6.

of Euclid, NK \
KL I ! KC (/'. e. BD) ", CA;

that rs, 80 |
100' * 96 ! CA ; therefore by the

, ,, . 96 X 100 ’

.

rule of three, CA — —— 120 feet; and
80

CB,the height of the observer's eve, ~ 6 feet,

being added, the whole height BA is 126 led.
If the observer’s distance, as DE, is sir It

that, when the instrument is directed as torr
merly towards the summit A, the perpendi-
cular falls on the angle P, and the distance BE
or CG is 120 feet, CA will also be 120 feet

;

for PC: GH::GC: CA ; but PG= GB,
therefore GC = CA

; that is, CA v ill he 1 20
feet, and the w hole height BA =7 126 feet as
before.

But let the distance BF be 300 feet, and
the perpendicular or plumb-line cut off 40
equal parts from the reclining side. Now, in

this case, the angles QAC, QZI, ave equal
(29. 1. Enel.), as are also the angles QZI,
/•IS

; therefore Z. ZIS = QAC; but ZSi =
QCA, as being both right: hence, in the
equiangular triangles ACQ, SZI, we have
(by 4. 6. Eucl.) ZS : SI : : CQ : CA ; that is,

100 : 40 : : 300 : CA, or CA=i?.

X3°°
-i2Q;

100
and by adding six feet, the observers height,
the whole height BA will be 126 feet.

To measure any distance at land or sea l)i/

the quadrat. In this operation the index AH,
fig. 9, is to be applied to the instrument, as
was shown in the description

;
and by the help

of a support, the instrument is to be placed
horizontally at the point A, fig. 1 1 . then let it

be turned till the remote point F, whose d :

s-

tance is to be measured, is seen through ti e
fixed sights; and bringing the index to Le
parallel with the other side of the instrument,
observe through its sights any accessible mark
B, at a distance; then carrying the i .stru-
ment to the point B, let the immoveable
sights be directed to the first station A, and
the sights of the index to the point F. If the
index cuts the right side of the square, as in
k, the proportion will be (by 4. 6.) BE ; RK
: : BA (the distance of the stations to be mea-
sured with a chain) : AE, (he distance sought.
But it (he index cuts the reclined side ot the
square in the point L, then the proportion is,

P.S: SB : : BA : .VC, the distance sought;
which accordingly may be found bv the rule
of three.

Quadrat, in printing, a piece of metal
cast like the letters, to till up the void spaces
between words, &c. There are quadrats of
different sizes, as m quadrats, n quadrats, &c.
which are respectively ot the dimensions of
these letters.

QUADRATIC EQUATION, that where-
in the unknown equality is of two dimensions,
or raised to the second pow er. See Algebra.
QUADRATURE, in geometry, denotes

the squaring, or reducing a figure to a square.
Tims the finding of a square which shall
contain just as much surface or area as a cir-

cle, an ellipsis, a triangle, &c. is the qua-
drature of a circle, ellipsis, &c.

1 he quadrature ot curvilinear spaces, as
the circle, ellipsis, parabola, &c. is a matter
of much deeper speculation, making a part of
the higher geometry; wherein the doctrine of
fluxions is of singular use. See Fluxion.

Case I. LetARC (Plate Quadrant, fig. 12.) be a
curve of any kind, whose, ordinates R t, C13, are
perpendicular to the axis AB. Imagine a right
line 3Rg, perpendicular to AB, to move parallel
to itself from A towards B

;
and let the velocitv

thereof, or the fluxion of the absciss A3, in any
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proposed position of that line, be denoted by
bd\ then will in, the rectangle under bd, and the

ordinate £R, express the corresponding fluxion

of the generating area A/'R: which fluxion, if

Ab — x, and Z-R — y, will be yx. From whence,

by substituting for y or x, according to the

equation of the curve, and taking the fluent,

the area itself AiR will become known.

Eut in order to render this still more plain,

we shall give some examples, wherein x,
y,.

z,

and u, are all along put to denote the absciss,

ordinate, curve line, and the area, respectively.

Thus, if the area of a right-angled triangle is

required, put the base AH (fig. 13,) = a, the

perpendicular HjM = b, and let AB = -v.be

any portion of the base considered as a flowing

quantity; and let BR = y, be the ordinate, or

perpendicular corresponding. Then, because of

the similar triangles ARM and ABR, we shall

have a * b * * x * y ——-. Whence, y x, the

fluxion of the area ABR, is, in this case, equal

to
—

* ;
and consequently the fluent thereof, or

a

b>
the area itself,

:

— ; which, therefore, when
2a

x = a, and BR coincides with HM, will become

aa __ a

»

X liM
_ — t jie area Gf the whole tri-

2 2

angle AHM
;
as is also demonstrable from the

principles of common geometry.

Again, let the curve ARMH (fig. 14,) whose

area you would find, be the common parabola ;

in which case, if AB = x, and BR = y, and

the parameter = a, we shall havey = ax, and

y
— a* x'

1
: and therefore u (= yx) = a

1 x 2 x ;

whence u = 3 X a
2

A
'2 = 3 " 2 * 2 X x~

f-

yx— 1 x AB X BR. Hence a parabola is two-

thirds of a rectangle of the same base and alti-

tude.

The same conclusion might have been found

y
2

more easily in terms of y : for x = ,
and x

~
;
and consequently u (= jri) = -———

;

a a

Cy 1
2y y

2 2y
whence « = — = -— X —- = —

- X * — f
a 3 n o

X AB X BR, as before.

Quadrature, in astronomy, that aspect

of the moon when she is 90 1

distant from the

sun; or when she is in a middle point of her

orbit, between the points of conjunction and

opposition, namely, in the first and third

quarters.

Quadrature-lines are two lines placed

on Gunters sector: they are marked with

Q. and 5, 6, 7, 8, 9, 10: of which Q. signifies

the side of the square, and the other figures

the side of the polygons of 5, 6, 7, &c. sides.

S, on the same instrument, stands for the se-

midiameter of a circle, and 90 for aline equal

to 90 ’ in circumference.

QUAD RATUS, in anatomy, a name

given to several muscles on account of their

square figures.

QUADRIGA, in antiquity, a car or cha-

riot drawn by four horses. On the reverse

of medals we frequently see the emperor or

Victory in a quadriga, holding the reins of

the horses ;
whence these coins are, among the

curious, called numtni quadrigati, and Victo-

riati.

QUADRILATERAL, in geometry, a

frmre whose perimeter consists of four right

lines, making four angles ;
whence it is also

QUA
called a quadrangular figure. The quadrila-

teral figures are either a parallelogram, tra-

pezium, rectangle, square, rhombus, or rhom-
beides.

QUADRILLE, a game at cards, some-

times called ombre by four ;
which chiefly dif-

fers from ombre by three, in being played by-

four persons; and having all the forty cards

dealt out, to each person, at ten each.

The general laws of this game are, 1. It is

not permitted to deal the cards any otherwise

than four by three, the dealer being at liberty

to begin with which of those numbers he

pleases. 2. If he who plays either sans prendre,

or calling a king, names a trump cf a dif-

ferent suit from that his game is in, Dr names
two several suits, that which he first named
must be the trump. 3. He who plays must
name the trump by its proper name, as he

likewise must the king he calls. 4. He who
has said I pass, must not be again admitted to

play, except he plays by force, upon account

of his having spadille. 5. He who has asked

the question, and has leave given him to

play, is obliged to do it ; but he must not play

sans prendre except he is forced to do it. 6.

He who has the four kings may call the queen
of either of his kings. 7. Neither the king

nor queen of the suit which is trumps must
be called. 8. He who has one or several

kings, may call any king he has in his hand
;

in such case, if he wins, he- alone must make
six tricks ; if he wins, it is all his own; and if

he loses lie pays all by himself. 9. Every-

one ought to play in his turn, but for having

done otherwise no one must be beasted. 10.

He, however, whose turn it is not to play,

having in his hand the king the ombre has

called, and who shall trump about with either

spadille, manille, or basto, or shall even play

down the king that was called, to give notice

of his being the friend, must not pretend to

undertake the vole ; nay, he must be con-

demned to be beasted if it appears that he

did it with any fraudulent design. 11. He
who has drawn a card from his game, and
presented it openly in order to play it, is

obliged so to do, if his retaining it may be

either prejudicial to the game, or give any
intimation ic the friend, especially if the card

is a matadore ; but he who plays sans pren-

dre, or calls his own king, is not subject to

this law. 12. None ought to look upon the

tricks, nor to count aloud what lias been play-

ed, except when it is his turn to play, but to

let every one reckon for himself. 13. He
who, instead of turning up the tricks before

any one of his players, shall turn up and dis-

cover Iris game, must be equally beasted with

him whose cards he had so discovered, the

one paying one half and the other the like.

14. He who renounces must be beasted as

many times as he has so done, but if the

cards are mixed he is to pay but one beast.

15. If the renounce prejudices the game, and
the deal is not played out, every one may
take up his cards, beginning at the trick

where the renounce was made, and play them
over again. 10. He who shews the game
before the deal is out must be beasted, ex-

cept he plays sans prendre. 17. None of the

three matadores can be commanded down
by an inferior trump. 18. If he who plays

sans prendre with the matadores in his hand,
demands only one of them, he must receive

only that he mentioned. 19. lie who, instead

of sans prendre, shall demand matadores, not

6
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having them

;
or he who shall demand sans

prendre instead of matadores
; cannot compel

the players to pay him what is really his due.
20. Matadores are only paid when they are
in the hands of the ombre, or ot the king his
ally, whether all in one hand, or separately in
both. 21. He who undertakes the vole and
does not make it, must pay as much as he
would have received had he won it. 22. He
who plays and does not make three tricks is

to be beasted alone, and must pay all that is

to be paid; and if lie makes no tricks at all,

he must also pay to his two adversaries the
vole, but not to his friend.

QUADRUPEDS, in zoology, a class of
land animals, with hairy bodies, and four
limbs or legs proceeding from the trunk of
their bodies; add to this, that the females of
this class are viviparous, or bring forth their
young alive, and nourish them with milk
from their teats.

QUADRUPLE, a sum or number multi-
plied by four, or taken four times.

QUAKERS. By stat. 7 and 8 W. III. c. 27,
and 8 G. I. c. 6. quakers making and sub-
scribing the declaration of fidelity mentioned
in 1 Y\ . and M. shall not be liable to the pe-
nalty against others refusing to take such
oaths: and not subscribing the d duration of
fidelity, Ac. they are disabled to vote at the
election oi members of parliament.
By 7 and 8 W. TU. c. 34, made perpetual

by 1 G. I. c. 6, quakers, where an oath is re-
quired, are permitted to make a solemn affir-

mation or declaration of the truth of any fact;

but they are not capable of being witnesses in
any criminal cause, serving on juries, or
bearing any office or place of profit under
government, unless they are sw orn like other
protestants

;
but this clause does not extend to

the freedom of a corporation. 1 Lord Raym.
337.

By stat. 22 G. II. c. 46. an affirmation shall

be allowed
.

in all cases (except criminal)
\vhere by any act of parliament an oath is re-

quired, though no provision is therein made
lor admitting a quaker to make his affirma-
tion. See Friends.
QUALEA, a genus of the monandria mo-

nogynia class and order. The calyx is four-
parted; corolla two-petalled

;
fruit a berry.

There are two species, trees of Guiana.
QUAMD1U SE BENE GESSERIT, a

clause frequently to be found in letters patent
of the grant of offices, as in those to the ba-
rons of the exchequer, &c. where it intimates
that they shall hold the same as long as they
shall behave themselves well. It is said that
these words intend what the law would imply
ifan office was granted during life.

QUANTUM MERUIT, in law, is an ac-
tion upon the case, founded on the necessity
of paying a person for doing any thing as
much as he deserves.

QUARE, in law, a term affixed to the title

of several writs: as, 1. Quare ejecit infra ter-

minum, is a writ that lies for a lessee cast out
of his farm before his term is expired. 2.
Quare impedit, a writ that lies for a person
that has purchased an advowson, against him
who disturbs him in the right thereof by pre-
senting a clerk to it when the church is va-
cant. This writ differs from what is called a
darrein presentment, because that is brought
where a person or his ancestors formerly pre-
sented ; but this lies for him that is purchaser
himself. Y et in both these writs, the plain-
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tiff
1

recovers {he presentation and damages

;

though the title to the advowson is recovered
only by a quare imped'd. 3. Quare iucum-
bravitjsa writ that lies against a bishop, who,
within six months alter the vacancy of a be-
nefice, confers it on his clerk, while two
others are contesting the right of presenta-
tion. 4. Quare non adntisit is a writ that

lies where any one Iras recovered an advow-
son or presentation, and sending his clerk to

be admitted, the bishop refuses to admit
him ; in which case the person that has the
presentation may have this writagaist the bi-

shop. 5. Quare non permittit is a writ that
lies for one who has a right to present for a
turn against the proprietary. 6. Quare ob-
struxit, is a writ that lies for him who, having
a right to passthrough another’s grounds, can-
not enjoy the same, because the owner 1ms
fenced them up.

‘

QUARTER, the fourth part of any thing,
the fractional expression for which is L
Quarter, in weights, is generally used for the
fourth part of a hundredweight avoirdupois,
or 28j£,.

Used as the name of a dry measure, quarter
is the fourth part of a ton in weight, or eight
bushels.

Quarter, in heraldry, is applied to the
parts or members of the first division of a
coat that is quartered or divided into four
quarters.

Quarter of a point, in navigation, is the
fourth part of the distance between two car-
dinal points, which is 2° A8'.

Quarter ofa ship ,
is that part of a ship’s

hold which lies between the steerage-room

and tire transom.

Quarter-masters, or quarteers , in a

ship of war, are officers whose business it is to

rummage, stow, and trim, the ship in the

hold ; to overlook the steward in his delivery

of victuals to the cook, and in pumping or

drawing out beer, or 1 he like. 1 hey are also

to keep their watch duly, in conning the ship,

pr any other duty.

Quarter-sessions. See Sessions.

QUARTERING, in gunnery, is when a
piece of ordnance is so traversed that it will

shoot on the same line, or on the same point

of the compass, as the ship’s cjuarter bears.

Quartering, in heraldry, is dividing a
coat into four or more quarters, or quarter-

ings, by parting, couping, &c. that is, by per-

pendicular and horizontal lines, &c.

QUARTERS, a name given at sea to the

several stations where the officers and crew of

a ship of war are posted in action.

The number of men appointed to manage
the artillery is always in proportion to the

nature of the guns, and the number and con-

dition of the ship’s crew. They are, in ge-

neral, as follow, when the ship is well man-
ned, so as to light both sides at once occa-

sionally :

Pounder No. of men.
To a 42 - 15

32 - 13

24 - 11

18 - 9
12 - 7

9 - 6
6 - 5

4 - 4
3 - 3

This number, to which is often added ahoy
to bring powder teyevery gun, may be occa-
sionally reduced, and tire guns m vcrtheless
well managed. M lie number of men appoint-
ed to the small arms on board his majesty's
ships and sloops of war, by order of the admi-
ralty, are:

Rate of the ship. No. of men to the

small arms.
1st - 150
2d - - 120
3d of 80 guns - 100— of 70 guns - 80
4th of 60 guns t 70
4th . 60
5th . 50
6th . 40
Sloops of war - 30

veins. Transparency 3, 4. Composed, ac-

cordipg to Bergman, of

93 silica

0 alumina

1 lime

100/

3. Milk and rosy red quartz. Colour usu-

ally red. Always in mass, never crystallized.

Lustre greasy. Transparency 2, 3. Found
in Bavaria and Finland. Supposed to con-

tain manganese.
4. Common quartz. A constituent ofmany

mountains. Colours exceedingly numerous,

white, grey, brown, yellow, red, green ot va-

rious shades. Usually amorphous; some-

times crystallized. Its transparency chiefly

distinguishes it from rock crystal. See Crys-
tal.

The lieutenants are usually stationed to

command the different batteries, and direct
their efforts against the enemy. The master
superintends the movements of the ship, and
whatever relates to the sails. The boatswain,
and a sufficient number of men, art- stationed
to repair the damaged rigging; and the gun-
ner and carpenter, wherever necessary, ac-
cording to their respective offices.

Quarters, close, in a ship, those places
where the seamen quarter themselves, incase
of boarding, for their own defence, and for

clearing the decks, &c.

QI ARTZ. This stone, which is very com-
mon in most mountainous countries, is some-
times crystallized, and sometimes amor-
phous. The primitive form of its crystals,

according to Mr. Ilauv, is a rhomboidal pa-
rallelepiped, the angles of whose rhombs ar

5. Trase: usually lake-green, sometimes-

olive and pistachio green. Commonly in mass;

rarely crystallized.

Cronstedt observes, that quartz in general,

and especially its crystals, arc very commonly'
supposed, when yet in their soit and dissolv-

ed state, to have included within them some
vegetables

; for instance, grass and moss.
“ This (says he) I cannot absolutely deny;

but it deserves carefully to be examined, if

that which is shown as a grass is not an as-

bestos, or a striated cockle ; and the moss
only branched varieties tilled with earth,

which, by their being ramose, bear a vege-

table appearance. It is very common in

:
agates, and makes them of less value than

i they otherwise would be. This is most gene-

I
rally the case with those stones which are

shown as including vegetables; and for my
94° and 86°,
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remarks, that quartz is one of

pyramids, applied base to base, whose sides
the principal kinds of stone which contain

are isosceles triangles, having the angle at
j
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omUof the Hungarian veins con-

the vertex 40", and each of the angles at the
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and t ie go d ,s so

base 70°; the inclination of a side of one pvra-
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best microscopes before it is separated by
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The texture of quartz is more or less foil- !

undoubtedly mixed with heterogeneous mut-

ated. Fracture conchoidal or splintery. Its !

ters ‘ N
,
e
f:

Lauterberg upon the Hartz me-
lts

lustre varies, and also its transparency, and
in some cases it is opaque. It causes a

veins of this stone from one to three fathoms
wide, consisting of a loose sand, in which (hey

double refraction. Specific gravity from2.64
d

!

ld cPPPer ore *n ne
.

;
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to 2.97, and in one variety 2 69. Its colour i
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lth triangular quartz

and appearance are exceedingly various : |
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j

re are likewise crystals of quartz

this has induced mineralogists to divide it into
j

iavln§ wUei enclosed m them; some fine

numerous varieties. The common division !
Pieces °f tbls kmd aT to be

0

met Wltb li! lhe

is into five subspecies.

1 . Amethyst. Colour violet, of different

imperial cabinet at Vienna, &c.

|

Rock crystals are generally found upon or

!

among quartz, and are to be met with- in all
degrees of intensity, sometimes greenish, t parts of the world. The greatest number
Commonly found in crystals m the hollow are furnished to the European countries from
cavities of agates Composed, according to mount Saint Gothard in Switzerland. Here
Rose, of 97.50 silica

j

large pieces, weighing from 5 to 800 pound;,
0.25 alumina

. were found at Grimselberg; one of 1200
0.50 oxide of iron and manganese pounds was found some years ago at Frisbach

• 98.25

2. Rock crystal. Colourless, or white with
different shades of grey, yellow, brown, and
red. Usually crystallized in the hollows of

3 Y 2

in the Valais; and a piece six feet long, lour
broad, arid equally thick, was found ‘in the
island of Madagascar, a place where these
natural productions are of the most extra-
ordinary size and perfection.
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'When great quantities of quartz are conti-

nually agitated by the sea or river water,

thes are sometimes reduced to such ven
minute parts as to be easily carried away,

suspended in the water; and there are sands

of so minute a size as to measure less than

the two or three hundredth part of an inch.

These are called quick-sands. Immense
tracts of land consist only of loose sands, par-

ticularly along the sea-shore in many parts of

Europe. When sand is about as big as peas,

it is called gravel ;
and when it is free from

saline and heterogeneous particles, it is em-

ployed in making mortar, and for other eco-

nomical purposes. That which is very pure

serves for making flint-glass, with red calces

of lead, and the proper alkaline flux; but

when mixed with ferruginous-black sand, the

glass assumes a greenish-black colour. “ This

(savs M. Magellen) l have seen among the

various specimens of glass made by Mr. E.

Delaval, F. R. S. who produced a very line

transparent and colourless glass out of the

same sand with which he had made some of

that black glass, and this only by separating

from it all the ferruginous mixture.”

QUASSIA, a genus of the monogynia or-

der, in the decaudria class of plants, and in

the 'natural method ranking under the 1 4th

order, gruinales. The calyx is pentaphvl-

Jous; there are live petals; the nectarium is

pentaphyllous; there are from two to live

seed-cases, standing asunder, and monsper-

moiis. There are three species, the umara,

simaruba, and excelsa.

1 . The quassia amara grows to the height

of several feet, and sends off many strong

branches. The wood is of a white colour and

light ;
the bark is thin and grey; the leaves are

placed alternately on the branches, and con-

sist of two pair of opposite pinna', with an

odd one at the end : the flowers are all her-

maphrodite, of a bright red colour, and ter-

minate the brandies in long spikes. It is a

native of South America, particularly of Su-

rinam, and also of some of the West Indian

islands. The root, bark, and wood, of this

tree have all places in the materia medica.

The' wood is most generally used, and is said

to be a tonic, stomachic, antiseptic, and fe-

brifuge.

2 . The quassia simaruba is common in all

the woody lands in Jamaica. It grows to a

great height and considerable thickness. T he

trunks of the old trees are black and a little

furrowed. Those of the young trees are

smooth and grey, with here and there a broad

•yellow spot. The inside bark of the trunk

and branches is white, fibrous, and tough. It

tastes slightly bitter. The wood is hard, and

useful for buildings. It splits freely, and makes

excellent staves for. sugar-hogsheads. It has

no sensible bitter taste. The branches are

alternate and spreading, The leaves are nu-

merous and alternate. The flowers are of a

yellow colour, and placed on spikes beauti-

fully branched.

The fruit is of that kind called a drupa, and

is ripe towards the end of May. It is of an

oval shape, is black, smooth, and shining.

Hu* pulp is fleshy and soft ;
the taste nau-

seous and sweet.
‘ The nut is flattened, and

on one side winged. The kernel is small, flat,

and tastes sweet. The natural number of

these drupa' is five on each common recep-

tacle ;
but for the most part there are only

QUASSIA,

two or three. The roots are thick, and run

at a small depth under the surface of the

ground to a considerable distance. The bark

is rough, scaly, and waited. The inside

when fresh is a full yellow, but when dry

paler. It lias but little smell. The taste is

bitter, but not very disagreeable. This is

the true cortex simaruba; of the shops. T lie

shops are supplied with this bark from Gui-

ana ; but now we may have it from our own
islands at a moderate expence.

Most authors who have written on the

simaruba agree, that in fluxes it restores the

lost tone of the intestines, allays their spas-

modic motion, promotes the secretions by

urine and perspiration, removes that lowness

of spirits attending dysenteries, and disposes

the patient to sleep ; the gripes and tenesmus

are taken off, and the stools changed to their

natural colour and consistence. In a mode-

rate dose it occasions no disturbance or unea-

siness; but in a large dose it produces sick-

ness at stomach and vomiting. Negroes are

less affected by it than white people. Dr.

Cullen, however, says, “ We can perceive

nothing in this bark but that of a simple bit-

ter; the virtues ascribed to it in dysentery

have not been confirmed by my experience,

or that of the practitioners in this country;

and leaving what others are said to have ex-

perienced to be further examined and consi-

dered by practitioners, 1 can only at present

say, that my account of the effect of bitters

|

will perhaps explain the virtues ascribed to

simaruba. In dysentery I have found an in-

fusion of camomile-flowers a more useful

remedy.
3. The quassia excelsa, or polvgama, was

named by sir Joseph Banks, Dr. Solander,

and Dr. Wright. It is very common in the

woodlands of Jamaica, is beautiful, tall, and

stately, some being 100 feet long, and 10 feet

in circumference eight feet above the ground.

The trunk is straight, smooth, and tapering,

sending off its branches towards the top.

The outside bark is pretty smooth, of a light

grey or ash-colour, from various lichens.

The bark of the roots is of a yellow cast,

somewhat like the cortex simaruba.
r
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wool is of a yellow colour, tough, but not

very hard. It takes a good polish, and is

used as flooring. The flowers are small, of

a yellowish- green colour, with a very small

calyx’. The male or barren tree has flowers

nearly similar to the hermaphrodite, but in it

there are only the rudiments of a style. The
fruit is a smooth black drupa, round-shaped,

and of the size of a pea. Except the pulp of

the fruit, every other, part of this tree has an

intensely bitter taste. In taste ahd virtues it

is nearly equal to the quassia of Surinam.

The happiest effects result from the use of this

medicine in obstinate remitting fevers from

marsh-miasmata, in agues which had resisted

the use of Jesuits’ bark, and in dysenteries of

long standing. It is in daily practice in dropsies

from debility, either in simple infusions or

tincture by itself, or joined with aromatics

and chalybeates. Dr. Drummond, an emi-

nent physician in Jamaica, prescribes it with

great success in the above cases, as well as in

amenorrhoea, chlorosis, dyspepsia, and in that

species of pica called dirt-eating, so fatal to a

number of negroes.

The bark of the quassia polygama, but es-

pecially the wood, is intensely bitter. They
may both be used in various forms. In cer-

tain cases of dropsy, aromatics aird prepara-

tions are joined to it, also in amenorrhoea ad
chlorosis; and in worm fevers, the cabbage-

bark, or other vegetable anthelmintics.

Quassia, in chemistry. Many vegetable

substances have an intensely bitter taste, anci

on that account are employed in medicine,

by brewers, &c. This is the case with the

wood of the quassia amara and excelsa, the

common quassia of the shops; with the roots

of the,gentiana lutea, common gentian; the

leaves of the humulus lupulus or hop
; the

bark and wood of the spartium scoparium, or

common broom; the flowers and leaves of*

the anthemis nobilis or chamomile
;
and many

other substances. These bodies owe their

bitter taste to the presence of a peculiar ve-

getable substance differing from every other,

which may be distinguished by the name of

the bitter principle.

No chemical examination of this substance

has been hitherto published ; nor indeed are

we in possession of any method of separating

it from other bodies, or of ascertaining its

presence. At the same time it cannot be
doubted that it possesses peculiar characters ;

and its action on the animal economy renders
it an object of importance.

1 . When water is digested over quassia for

some time, it acquires an intensely bitter

taste and a yellow colour, but no smell.

When water thus impregnated is evaporated
to dryness in a low heat, it leaves a brownish-
yellow substance, which retains a certain de-
gree of transparency. It continues ductile

for some time, but at last becomes brittle.

This substance we might consider as the bit-

ter principle in a state of purity. If it con-
tains any foreign body it must be in a very
minute proportion. This substance is found
to possess the following properties: l.Its

taste is intensely bitter. Colour brownish-
yellow. 2. When heated, softens, and swells,

and blackens ;
then burns away without flam-

ing much, and leaves a small quantity of
ashes. 3. Very soluble in water and in al-

cohol. 4. Does not alter the colour of in-

fusion of litmus. 5. Lime water, barytes

water, and strontian water, occasion no pre-
cipitate. Neither is any precipitate thrown
down by silicated potass, aluminated potass,

or sulphat of magnesia. 6. The alkalies oc-

casion no change in the diluted solution of

the bitter principle. 7. Oxalat of ammonia
occasions no precipitate. 8. Nitrat of silver

renders the solution muddy, and a very soft

flaky yellow precipitate falls slowly to the
bottom. 9. Neither corrosive sublimate nor
nitrat of mercury occasions any precipitate.

10. Nitrat of copper, and the ammoniacal
solution of copper, produce no change; but
muriat of copper gives the white precipitate,

which falls when this liquid salt is dropt into

water. 11. Sulphat and oxymtiriat of iron

occasion no change. 12. Muriat of tin ren-

ders the solution muddy, but occasions no
precipitate, unless the solution is concen-
trated; in that case a copious precipitate

falls. 13. Acetat of lead occasions a very
copious white precipitate. But the nitrat of

lead produces no change. 14. Muriat of
zinc occasions no change. 15. Nitrat of bis-

muth produces no change, though when the
salt is dropt into pure water a copious white
precipitate appears. 16. Tartar emetic pro-

duces no change; but when the muriat of

.antimony is used, the white precipitate up-
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pears, which always falls when this salt is

dropt into pure water. 17. Muriat and ar-

seniat of cobalt occasion no change. 18. Arse-

niat of potass produces no effect. 19. Tinc-

ture of nutgalls, infusion of nutgalls, gallic

acid, occasion no effect.

These properties are sufficient to convince

us that the bitter principle is a substance

differing considerably from all the other ve-

getable principles. The little effect of the

different reagents is remarkable. Nit rat of

silver and acetat of lead are the only two

bodies which throw it down. This precipita-

tion cannot be ascribed to the presence ot

muriatic acid
;
for if muriatic acid was pre-

sent, nitrat of lead would also be thrown

down. Besides, the flakes introduced by

nitrat of stiver are too light, and indeed have

no resemblance whatever to muriat of silver.

The precipitate by acetat of lead is very co-

pious. This salt is therefore the best sub-

stance for detecting the presence of the bitter

principle, when we are certain that no other

substance is present which throws down lead.

QUEEN, a woman who holds a crown

singly. The title of queen is also given by

way of courtesy to her that is married to a

king, who is called by way of distinction

queen-consort.

A queen-consort is inferior to the king, and

is really his subject, though, as the king’s

wife, she has several prerogatives above other

women. Though an alien, she may purchase

lands in fee-simple, without either naturaliza-

tion or denization. She may present to a

benefice. She shall not be amerced if she is

nonsuited in any action ;
and may not be

impleaded till first petitioned. To conspire

her death, or violate her chastity, is high

treason. She has an antient peculiar revenue

called queen-gold; besides a very large

dower, with a royal court, and officers of her

own. No person here must marry a queen

dowager without the licence of the succeed-

ing king, on pain of forfeiting his lands and

goods; but though she marry any of the no-

bility, or even one under that degree, she

does not lose her dignity.

QUERCUS, the oak-tree, a genus of the

polyandria order, in the moncecia class of

plants, and % the natural method ranking

under the 50th order, amentaceae. The calyx

is nearly quinquefid ;
there is no corolla ;

the

stamina are from five to ten in number.
r
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female calyx is monophyllous, very entire,

and scabrous. There is no corolla; the styles

are from two to five
;
and there is an ovate

seed.

There are 26 species ;
the most remarkable

are: 1. The robur, or common English oak,

from about 60 or 70 to 100 feet high, with a

prodigious large trunk and spreading head.

There is a varietv having the leaves finely

striped with white. This species grows in

great abundance all over England, in woods,

forest, and hedge-rows, and is supposed to

continue its growth many centuries. 2. 'I he

prinus, or chesnut-leaved American oak,

grows 50 or 60 feet high; having large ob-

long-oval smooth leaves, pointed both ways,

the edges sinuated- serrated, with the sinuses

uniformly round. 3. The phellos, or willow-

leaved American oak, grows 40 or 50 feet

high, having long, narrow, smooth, entire

leaves, like those of the willow. There is a

variety called the dwarf willow-leaved oak.

4. The alba, or white Virginian oak, grows

10

30 or40 feet high, having a whitish bark, with

long obliquely pinnatilid light-green leaves,

the sinuses and angles obtuse. 5. The nigra,

or black Virginian oak, grows 30 or 40 feet

high, having a dark-coloured bark, large

wedge-shaped slightly-trilobated leaves. 6.

Tire rubra, or red Virginian oak, grows about

60 feet high, having a dark-greyish bark, long

obtusely-sinuated leaves, with the sinuses

terminated by bristly points, and sometimes
red spotted veins, but generally dying in

autumn to a reddish colour, remaining on the

trees late in the season. 7. The esculus of

Pliny, or cut-leaved Italian oak, grows about,

30 feet high, having a purplish bark, oblong

deeply-sinuated smooth leaves, and long 1

slender close- sitting acorns in very large

!

cups. 8. TEgilops, or large prickly-cupped

Spanish oak, grows 70 or 80 feet high, or

more, with a very large trunk, and widely

spreading head, having a whitish bark, large

oblong-oval deeplv-serrated smooth leaves,

the serratures bowed backward, and large

acorns placed in-singularly large prickly -cups.

This is a noble species, almost equal in growth
to our common English oak. 9. Cerris,

or smaller prickly-cupped Spanish oak, grows
j

30 or 40 feet high, and has oblong lyre-shaped

pinnatilid transversely-jagged leaves, downy
j

underneath, and small acorns placed in

prickly cups. 10. The ilex, or common
evergreen oak, grows 40 or 50 feet high, hav-

ing a smooth bark, oval and oblong undivided

serrated petiolated leaves, downy and whitish

underneath. The varieties are, broad-leav-

ed, narrow-leaved, and sometimes both sorts,

and other clifferent-shaped leaves on the same
tree; also sometimes with sawed and prickly

leaves. 1 1 . The gramuntia, or Montpelier
holly-leaved evergreen oak, grows 40 or 50
feet high

;
and has oblong-oval, close-sitting,

sinuated, spinous leaves, downy underneath,

bearing a resemblance to the leaves of holly.

12. The sober, or cork-tree, grows 30 or 40
feet high, having a thick, rough, fungous,

cleft bark, and oblong-oval, undivided, serrat-

ed leaves, downy underneath. This species

furnishes that useful material cork, it being

the bark of the tree
;
which becoming of a

thick fungous nature, under which, at the

same time, is formed a new bark, and the

old being detached for use, the tree still lives,

and the succeeding young bark becomes also

of the same thick spongy nature in six or

seven years, fit for barking, having likewise

another fresh bark forming under it, becom-
ing cork like the others in the like period of

time: and in this manner these trees wonder-
fully furnish the cork for use. The tree

grows in great plenty in Spain and Portugal,

and from these countries we receive the cork.

The Spaniards burn it, to make that kind of

light black we call Spanish black, used by
painters. Cups made of cork are said to be

good for hectical persons to drink out of. The
Egyptians made coffins of cork, which being

lined with a resinous composition, preserved

dead bodies uncorrupted. The Spaniards

line stone walls with it, which not only ren-

ders them very warm, but corrects the moist-

ure of the air. 13. The coccifera, scarlet,

or kermes oak, grows but 14 or 15 feet high,

branching all tiie way, and of bushy growth,

with large oval, undivided, indented, spinous

leaves, and producing small glandular ex-

crescences, called kermes, or scarlet grain,

used by the dyers. The small scarlet glands

found in this tree are the effect of certain in-

sects depositing their eggs betwixt the bark of

the branches and leaves, causing an extrava-

sation of the sap, and forming the excres-

cence or substance in question, which being
dried is the kermes or scarlet pastel. 14. 1 he

Molucca, Moluccan oak, commonly called

American live oak, grows about 40 feet high,

having oval, spear-shaped, smooth, entire

leaves, and small, oblong, eatable acorns.

All the above produce flowers annually in

the spring, about April or May, of a yellow-
ish colour, but make no ornamental appear-
ance, and are males and females separated in

the same tree, the males being in loose amen-
turns, and the females sitting close to the buds
in thick leathery hemispherical calyxes, suc-
ceeded by the fruit or acorns.

The English oak claims precedence as a
timber-tree, for its prodigious height and
bulk, and superior worth of its wood. Every
possessor of considerable estates ought there-
fore to be particularly assiduous in raising-

woods of them
; which is effected by sowing

the acorns either in a nursery and the plants
transplanted where they are to remain, or
sown at once in the places where they are
always to stand. All the sorts will prosper in
any middling soil and open situation, though
in a loamy soil they are generally more pros-
perous

; however, there are but few soils in

which oaks will not grow ; they will even
thrive tolerably in gravelly, sandy, and claveyr

land, as may be observed in many parts of
this country of the common oak.

The oak is remarkable for its slowness of
growth, bulk, and longevity. It has been
remarked that the trunk has attained to the
size only of fourteen inches in diameter,
and some to twenty, in the space of four-
score years. As to bulk, we have an ac-
count of an oak belonging to lord Powis
growing in Broomfield-wood, near Ludlow
m Shropshire, in the year 1764, the trunk
of which measured 68 feet in girth, 23 in
length, and which, reckoning 90 feet for
the larger branches, contained in the whole
1455 feet of timber, round measure, or 29
loads and five feet, at 50 feet to a load.

In the opinion of many, the Cowthorp oak
near Wetherby, in Yorkshire, is the father of
the forest. Dr. Hunter, in his edition of
Evelyn, has given an engraving of it. Within
three feet of the surface, lie says, it measures
16 yards, and close to the ground 26. In
1776, though in a ruinous condition, it was
85 feet high, and its principal limb extended
16 yards from the hole. Hie foliage was
very thin. If this measurement M as taken as
the dimensions of the real stem, the size of
this tree would be enormous; but, like most
very large trees, its stem is short, spreading
wide at the base, the roots rising above the
ground like buttresses to the trunk, which is

similar not to a cylinder but to the frustum of
a cone. Mr. Marsham says, “ I found it in
176S, at four feet, 49 feet 6 inches; at five
feet, 36 feet 6 inches; and at six feet, 32 feet
l inch.” In the principal dimensions then, the
size of the stein, it is exceeded by the Bent-
ley oak, of which the same writer gives the
following account: “ In 1759 the oak in
Holt-forest, near Bentley, was at seven feet
34 feet. There is a large excrescence at five
and six feet that would render the measure
unfair. In 1778 this tree was increased half
an inch in 10 years. It does not appear to
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be hollow, but bv the trifling increase I con-
clude it not sound.”. These dim-mrions,
however, are exceeded by those ol’tiie Bod-
dmgton oak. it grows in a piece of rich grass

land, called the old orchard ground, be-
longing to Boddington mairor-farm, lying
near the turnpike-road between Cheltenham
and Tewksbury, in the vale of Gloucester.
The stem is remarkably collected at the root,

the sides of its trunk being much more up-
right than those of large trees in general ; and
yet its circumference at the ground is about
20 paces; measuring with a two-foot rule, it

is more than 18 yards. At three feet high it

is 42 feet, and where smallest, ?. e. from live

to sixTeet high, it is 36 feet. At six feet it

swells out larger, and forms an enormous
head, which has been furnished with huge,
and probably extensive, arms. But time and
the fury ot the wind have robbed it of much
of its grandeur, and the greatest extent of
arm in 1 783 was eight yards from the stem.

In the Gentleman’s Magazine for May
.1794, we have an account of an oak-tree
growing in Penshurst-park in Kent, together
with an engraving. It is called the bear or
bare oak, from being supposed to resemble
that which Camden thought gave name to
the county of Berkshire. The dimensions of
the tree are these :

Feet. Inches.

Girth close to the ground 35 6
Ditto one foot from ditto 27 6
Ditto five feet from ditto 24 0
Height taken by shadow 73 0
Girth of lowest, but not largest

limb 6 9

With respect to longevity, Linnxus gives

.

account of an oak 260 years old
; but we have

"

had traditions of some in England (how far to

be depended upon we know not) that have
attained to more than double that age. Mr.
Marsham, in a letter to T homas Beevor, Esq.

Bath Papers, vol. i. p. 79, makes some very
ingenious calculations on the age of trees,

and concludes from the increase of the Bent-

ley oak, &c. that the Fortworth chesnut is

1 100 years old.

Besides the grand purposes to which the

timber is applied in navigation and architec-

ture, and the bark in tanning of leather,

there are other uses of less consequence, to

which the different parts of this tree have
been referred. The highlanders use the bark
to dye their yarn of a brown colour, or, mix-
ed with copperas, of a black colour. Oak
saw-dust is also a principal ingredient in dye-

ing drabs, especially in fustian. The acorns

are a good food to fatten swine and turkeys;

and after the severe winter of the year 1709,

the poor people in France were miserably

constrained to eat them themselves. Then-
are, however, acorns produced from another

species of oak, which are eaten to this day in

ppai.n and Greece, with as much pleasure as

G

chesnuts, without the dreadful compulsion o;

hunger.

Quercus marika, the sea oak. Sec Fu-
cus.
QITEIUA, a genus of the trigynia order,

in the triandria class of plants, and in the na-

tural method ranking under the 22d order,

caryophyllei. The calyx is pentaphyllous

;

there is no corolla ; the capsule is unilocular,

and trivalved, with one seed. There are

three species, viz. hispanica, canadensis, and
trichotonia.

QUICK, or Quickset hedge, among
gardeners, denotes all live hedges, of what-
soever sort of plants they are composed, to

distinguish them from dead hedges; but in a

more strict sense of the word, it is restrained

to those planted with the hawthorn, or Cra-

taegus oxyacantha, under which name these

young plants, or sets, are sold by the nursery-

gardeners, who raise them for sale. See Cra-
taegus.

Quick- silver. See Mercury.
QUILTING, a method of sewing two

pieces of silk, linen, or stuff, on each other,

with wool or cotton between them; by work-
ing them all over in the form of chequer or

diamond work, or in flowers. The same
name is also given to the stuffso worked.

QUINCE. See Pyrus.

QUINCHAMALIA, a genus of the pen-
tandria monogynia class and order. The calyx
is inferior, live-toothed ;

corolla tubular, su-

perior; anth. sessile; seed one. There is

one species, a herb of Chili.

QUINCUNX, in Roman antiquity, de-

notes any thing that consists of five-twelfth

parts of another, but particularly of the as.

Quincunx order, in gardening, a plan-

tation of trees, disposed originally in a square,

and consisting of five trees, one at each cor-

ner, and a fifth in the middle; or a quincunx
is the figure of a plantation of trees, disposed

in several rows, both length and breadthwise,

in such a manner, that the first tree in the se-

cond row commences in the centre of the

square formed by the two first trees in the

first row, and the two first in the third, re-

sembling the figure of the five at cards.

QUINDECAGON, in geometry, a plane

figure with fifteen sides and 15 angles, which,

if the sides are all equal, is termed a regular

quindecagon, and irregular when otherwise.

The side of a regular quindecagon inscrib-

ed in a circle is equal in power to the half-dif-

ference between the side of the equilateral

triangle, and the side of the pentagon in-

scribed in the same circle; also the difference

of the perpendiculars let fall on both sides,

taken together.

QUINQUINA. See Cinchona, and
Pharmacy.
QUINTILE, iu astronomy, an aspect of

the planets when they are 72 degrees distant

from one another, or a fifth part of the zodiac.

QUIRE of paper, a quantity of 24 or 25
heets.

QU ISQUA LIS, a genus of the monogynia
order, in the decandria class uf plants, and in

the natural method ranking under the 3lst
order, vepreculae. T he calyx is quinqueful
and filiform; the petals five; the fruit is

a quiuque-angular plum. There is only one
species, viz. lndica, a shrub of the East In-
dies.

QUI TAM, in law, is where, an action is

brought, or an information exhibited, against

a person, on a penal statute, at the suit »»f the
king and the party or informer, when the

penalty for breach of the statute is directed
to he divided between them ; in that case, the
informer prosecutes as well for the king as

himself.

QUIT-CLAIM, in law, signifies a release

of any action that one person has against an-
other. It signifies also a quitting a claim or
title to lands, &c.

Quit-rent, in law, a small rent that is

payable by the tenants of most manors,
whereby the tenant goes quit and free from
ail other services. Antiently this payment
was called white-rent, on account that it was
paid in silver coin, and to distinguish it from
rent-corn.

QUOIN, or Coin, on board a ship, a
wedge fastened on the deck close to the
breech of the carriage of a gun, to keep it

firm up to the ship’s side.

QUOITS, a kind of exercise or game
known among the undents under the name
discus.

QUO MINUS, is a writ which issues out
of the court of exchequer to the king’s farmer
or debtor, for debt, trespass, &c. Though
this writ was formerly granted only to the
king’s tenants or debtors, the practice now is

become general for the plaintiff to surmise,
that by the wrong the defendant does him,
he is the less able to satisfy his debt to the
king, by which means jurisdiction is given to

the court of exchequer to determine the
cause. T his writ is to take the body of the
defendant in like manner as the capias in the
common pleas, and the writ of latitat in the
king’s bench.
Quo-warranto, in law, a writ which

lies against a person or corporation that
usurps any franchise or liberty against the
king ; as to have a fair, market, or the like, -

in order to oblige the usurper to shew by
what right and title he holds or claims sucU
franchise. This writ also lies for mis-user or
non-user of privileges granted. The attor-

ney-general may exhibit a quo-warranto in

the crown-office against any particular per-
sons, or bodies politic or corporate, who use
any franchise or privilege without having a
legal grant or prescription for the same ; and
ajudgment obtained upon it is final, as being
a writ of right.
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R thc seventeenth letter of our alphabet.

} In the notes of the antients, R. or RO.
signifies Roma; R. C. Roinana civitas;

It. G. C. rei geiendae causa; R. F. E. D.
recte factum et dictum; R. G. F. regisfilius;

R. P. res publica, or Romani principes; and

R.R.R.F.F.F. res Romana ruet ferro, fame,

flamma.
Used as a numeral, R antiently-stood for

eighty, and with a dash over it, thus It, for

80,000 ;
but the Greek r, or signified 100

In the prescriptions of physicians, R or R.
stands for recipe, i. e. take.

RABBETING, in carpentry, the planing

or cutting of channels or grooves in boards.

In ship-carpentry, it signifies the letting-in of

the planks of the ship into the keel ; which, in

the rake and run of a ship, is hollowed away,

that the planks may join the closer.

RABBIT. See Lepus.
RACHITIS. Sec Medicine.
RACK. See Arrack.
RACKOON. See Ursus.
RADIAL CURVES, are curves of the

spiral kind, whose ordinates, if they may be

so called, all terminate in the centre of the

including circle, appearing like radii of that

circle, whence the name.
RADIALIS, or Radijeus. See Ana-

tomy.
RADIANT. See Heraldry.
RADIATED FLOW ERS. See Botany.
RADIATION, the act of a body emitting

or diffusing rays of light all round, as from a

centre.

RADICLE. See Plants, physiology of,

Botany, and Germination.
RADIUS, in geometry, the semidiame-

ter of a circle, or a right line drawn from the

centre to the circumference. See Circle,

and Geometry.
Radius. See Anatomy.
RAFF,

a sort of float, formed by an as-

semblage of various planks or pieces of tim-

ber fastened together side by side, so as to

be conveyed more commodiously to any

short distance in a harbour or road than if

they were separate. The timber and plank

with which merchant-ships are laden, in the

different parts of the Baltic Sea, are attached

together in this manner, in order to float

them off to the shipping.

RAFTERS, in building, are pieces of tim-

ber, which standing by pairs on the raising-

piece, meet in an angle at the top, and form

the roof of a building. It is a rule in build-

ing, that no rafters should stand farther than

\2 inches from one another: and as to their

sizes or scantlings, it is provided by act of

parliament, that principal rafters, from 12 feet

six inches to 14 feet six inches long, shall be

five inches broad at the top, and eight at the

bottom, and six inches thick. Those from

]4 feet six inches to 18 feet six inches long,

to be nine inches broad at the foot, seven

inches at the top, and seven inches thick;

and those from 18 feet six inches, to 21 feet

six inches long, to be 10 inches broad at the

foot, eight at the top, and eight thick. Single

rafters, eight feet in length, must have four

inches and a half, and three inches three

quarters, in their square. Those of nine feet

long, must be live and four inches square.

Principal rafters should be nearly as thick

at the bottom as the beam, and should dimi-

nish in their length one-fifth or one-sixth of

their breadth ; the king-posts should be as

thick as the principal rafters; and their

breadth according to the size of those that

are intended to be let into them, the middle
part being left somewhat broader than the

thickness.

RAG WORT. See Senecis.

ItAGG, rozvlcy, a genus of stones belong-

ing to the siliceous class. It is of a dusky or

dark-grey colour, with many small shining

crystals, having a granular texture, and ac-

quiring an ochry crust by exposure to the

air. The specilic gravity is 2.748. It be-

comes magnetic by being heated in an open
fire. In a strong lire it melts without addi-

tion, but with more difficulty than basaltes.

It was analysed by Dr. Withering, who found

that 100 parts of it contain 47.5 of siliceous

earth, 32.5 of argil, and 20 of iron.

RAJA, ray, a genus of fishes of the class

amphibia, and of the order nantes. The ge-

neric character is, mouth situated beneath
the head, transverse, beset with teeth

;
spi-

racles beneath, five on each side the neck

;

body in most species sub-rhomboidal.

This genus, of which there are 19 species,

is distinguished by the remarkable breadth
and thinness of the body, the pectoral fins

appearing like a continuation of the sides

themselves, being covered with the common
skin. Their rays are cartilaginous, straight,

and furnished with numerous swellings or

knots; the teeth are very numerous, small,

and placed in ranges over the lips or edges

of the mouth; the eyes are furnished with

a nictitating membrane or skin, which can at

pleasure be drawn over them like an evelid;

and at some distance above the eyes are situ-

ated the nostrils, each appearing like a large

and somewhat semilunar opening edged with

a reticulated skin, and furnished internally

with a great many laminated processes di-

vided by a middle partition
; they are guard-

ed by an exterior valve : behind the eyes are

also a pair of holes communicating with the

mouth and gills : these latter, taken together,

present a vast extent of surface : the young
are contained in oblong square capsules, with
lengthened corners, and are discharged at

distant intervals, the young animal gradually

liberating itself from its confinement, and ad-

hering for some time by the umbilical ves-

sels. The rays in general feed on the smaller

kind of crabs, testacea, marine insects, and

fishes. They are constant inhabitants of the

sea, lying concealed during part of the wai-

ter among the mud or sand, from which they

occasionally emerge and swim to unlimited

distances.

1. Raja batis, of a rhomboid shape. The
skate is one of the largest of the European
rays, sometimes weighing from one to two

hundred pounds, and ev< n, according to

some accounts, not less than three. Its ge-

neral colour on the upper parts is a pale

cinereous brown, varied with several darker

or blackish undulations ; the under part is

white, marked with numerous, distant, black

specks; in the male, the pectoral fins are

beset towards their tips or edges with nume-
rous small spines; on each side the tail, at

some distance from the base, is a sharp spine;

several very strong ones run down the back

of the tail, and in some specimens a row ot

smaller ones is visible on each side. As an

edible fish, the skate is considered as one of

the best of its tribe, and is an established ar-

ticle in the European markets, being found

in great plenty in the adjoining seas, where it

usually frequents the shores in the manner of

flat fish. It breeds in the month of March
and April, and deposits its ova from May to

September. We are informed by Mr. Wil-

lughby, that a skate of 200 pounds weight

was sold in the fish-market at Cambridge to

the cook of St. John’s college in that univer-

sity, and was found sufficient to dine the

whole society, consisting of more than 129

persons. In October the skate is usually

poor and thin, begins to improve in Novem-
ber, and grows gradually better till May,
when it is considered as in its highest per-

fection.

2. Raja clavata, the thornback, grows to a

very considerable size, though rarely equal

in magnitude to the skate. In its general

appearance it resembles that fish, but is some-
what broader in proportion, and is easily

distinguished from the skate by the very

strong curved spines with which its upper
surface is covered: these- are most conspi-

cuous down the middle and on each side of

the back, where four or six, of much larger

size than the rest, are generally seen ; the

remaining parts being furnished w ith many
scattered spines of smaller size, intermixed

with still more minute ones, and the whole
skin is of a rough or shagreen-like surface

;

the back is marked with an uncertain number
of pale or whitish round spots, of different

sizes, and which are commonly surrounded
with a blackish or dark-coloured edge : these

spots are said to be caused by the shedding
of the spines at different intervals; along the

middle of the back runs a single row of strong

-pines, continued to the tip of the tail ; and it

often happens that there are three or even
five rows of spines on this part : the colour

/
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of the-skin is a brownish grey, with irregular

blackish or dusky variegations; the under
part is white* with a slight cast of flesh-colour;

and about the middle or the body, as well as

on the fins, are disposed several spines, simi-

lar to those on the upper side, but less

strong: the cartilage dividing the upper and
lower portions of the body, is in this species

remarkably conspicuous; but since a similar

appearance exists in several other species, it

cannot be of much importance in the specific

character.

The thornback is an inhabitant of the Me-
diterranean and other seas, and is in some
esteem as a food, though not equal to the

skate in goodness,

3. Raja chagrinea, shagreen ray. Body
less broad in proportion than in most others’

of this division; snout long and pointed,

and furnished with two rows of spines; se-

veral others are placed in a semicircle to-

wards the eyes, of which the iris is sapphire-

coloured; both sides of the tail are armed
with numerous smaller ones; the whole up-

per surface of the animal is roughened by
numerous small granules like those on the skin

of some of the shark-tribe, and particularly of

the great dog-shark, of the skin of which is

prepared the substance known by the name
of shagreen colour above cinereous brown,
beneath white. Native of the European
seas.

4. Raja pastinaca, sting ray, with slender

tail, generally armed with a spine. Shape
subrhomboidal, but somewhat approaching
to ovate, the pectoral tins being less pointed

•than in some of this division ; snout pointed ;

body more convex than in the preceding
rays; colour of the whole animal above yel-

low isb-olive, with the back darkest, and ap-

proaching, in some specimens, to a blueish

brown; beneath whitish; tail without fin, of

considerable length, very thick at the base,

and gradually tapering to the extremity,

which is verv slender
;
near the middle it is

armed, on the upper part, with a very long,

flattened, and very sharp-pointed bone or

spine, finely serrated in a reversed direction

on both sides; with this the animal is capable

of inflicting very severe wounds on such as

incautiously attempt to handle it ; and it an-

swers the purpose both of an offensive and

defensive weapon: it is annually cast, and as

it frequently happens that the new spine lias

arrived at a considerable .size before the old

one has been cast, the animal is occasionally

found with two, in which state it lias been

sometimes erroneously considered as a di-

stinct species. This fish is said not to grow
to so large a size as many others of the genus:

it is an inhabitant of the Mediterranean, At-

lantic, and Indian seas, and is numbered
among the edible rays. On account of the

danger attending the wounds inflicted by the

spine, it is usual with the fishermen to cut off

the tail as soon as the fish is taken
;
and it is

said to be illegal in France, and some other

countries, to sell the animal with the tail still

adhering. It is .hardly necessary to observe,

that the spine is perfectly void of any venom-
ous quality, though formerly supposed to

contain a most active poison; and that the

effects sometimes produced by it are entirely

those arising from deep puncture and lacera-

tion, which, if taking place in a tendinous

part, or among the larger nerves and blood-

vessels, have often proved fatal.

BAJA.

The general habits of the animal are simi-

lar to those of the rest of the genus, often

lying flat and in ambuscade on the suit mud
at the bottom of the shores which it frequents,

and seizing its prey by surprise, and at other

times pursuing it through the depths ot Rie

ocean.

5. Raja aquila, eagle ray. This species

grows to a very great size, sometimes mea-

suring ten, twelve, or even fifteen feet in

length.

6. Raja sephen, pearled ray. Shape sub-

rhomboid ; the upper part of the body, mea-

sured from the tips of the pectoral fins, which

are obtuse, forming a half-rhomb ; the lower

part, from the tips of the pectoral fins to the

tail, forming a half-circle ; snout small and

slightly pointed
;
ventral fins rather small and

rounded
;

tail more than twice the length of

the body, gradually tapering to a fine point,

furnished beneath the middle part with a

shallow fin running to a considerable distance,

and above with a strong and sharp spine, as

in the sting ray and many others, and some-

times two spines are found instead of one

;

back, from between the eyes to some dis-

tance beyond the base of the tail, covered

with pretty close-set tubercles or granules,

three of which, in the middle of the back,

are far larger than the rest, and resemble
,

three pearls disposed in a longitudinal direc-

tion on that part : colour of the whole animal

deep cinereous-brown above, and reddish white

beneath: grows to a large size, sometimes

measuring eleven feet from the snout to the

end of the tail. Native of the Red Sea.

It is from the skin of this species, accord-

ing to Cepede, that the beautiful substance

called galuchat by the French is prepared

;

and which being coloured with blue, green,

or red, according to the fancy of the artist,

and afterwards polished, is so frequently used

for various kinds of cases, telescope-tubes,

Ac. For this purpose the smaller or younger

specimens are preferred ;
the tubercles m the

more advanced or full-grown animals being

too large for the uses above-mentioned.

7. Raja diabolus, demon ray, with bilobate

front. This highly singular animal, in point

of general shape, is allied to the eagle ray,

but with a much greater extent of pectoral

tins, appearing extremely broad in propor-

tion to its length ; the head, which is ot mo-
derate size, is straight or rectilinear in front,

each side projecting into a vertically flattened

and slightly pointed lobe or wattle, of nearly

two feet iii length, and giving somewhat the

appearance of a pair of horns ;
the pectoral

fins are of a subtriangular figure, curving

downwards on each side, and terminating in

a point
;
the back is very slightly elevated

into a somewhat pyramidal form ; and at its

lower part is situated the dorsal tin, which is

of a lengthened shape, and inclines back-

wards. This species is an inhabitant of the

Mediterranean, Atlantic, and Indian seas. It

is said to be chiefly observed about the

Azores, where it is known .by the name of

mobular.

8. Raja torpedo, of a rounded shape. The
torpedo has been celebrated both by antients

and moderns for its wonderful faculty ot

causing a sudden numbness or painful sensa-

tion in the limbs of those who touch or handle

it. This power the antients, unacquainted

with the theory of electricity, were contented

to admire, without attempting to explain

;

and, as is usual in similar eases, magnified it

into an effect iiltle short of what is commonly
ascribed to enchantment. Thus we are told

by Oppian, that the torpedo, conscious of his

latent faculty, when caught by a hook, exerts
it in such a manner, that, passing along the
line and rod, it benumbs the astonished fish-

erman, and suddenly reduces him to a state

of helpless stupefaction, bee Electricity,
and Galvanism.
The body of the torpedo is of a somewhat

circular form, perfectly smooth, slightly con-
vex above, and marked along each side of
the spine by several small pores or foramina

;

the colour of the upper surface is usually a
pale reddish-brown, sometimes marked by
live large, equidistant, circular, dusky spots
with paler centres; the coder surface is whi-
tish, or flesh-coloured. The torpedo, how-
ever, is observed to vary considerably in the
cast and intensity of its colours. The gene-
ral length of The torpedo seems to be about
eighteen inches or two feet, but it is occa-
sionally found of far larger dimensions; spe-

cimens having been taken on oyr own coasts

of the weight of fifty, sixty, and even eighty
pounds.

The torpedo is an inhabitant of most seas,

but seems to arrive at a larger size in the
Mediterranean than elsewhere. It is gene-
rally taken with the trawl, but has been
sometimes known to take a bait. It com-
monly lies in water of about forty fathoms
depth, in company with others of this genus.
It preys on smaller fish, and according to

Mr. Pennant, a surmullet and a plaise have
been found in the stomach of two of them

:

the surmullet, as Mr. Pennant well observes,
is a fish of that swiftness, that it would be im-
possible for the torpedo to take it by pursuit

;

we must therefore suppose that it stupefies

its prey by exerting its electric faculty. The
torpedo often inhabits sandy places, burying
itself superficially, bv flinging the sand over
it, by a quick flapping of all the extremities'.

It is in this situation that it gives its most for-

cible shock, which is said to throw down the
astonished passenger that inadvertently treads

on the animal.

The torpedo, with respect to its general
anatomy, does not materially differ from the
rest of the ray tribe, except in its electric or
galvanic organs.

It appears that the electric organs of the
torpedo constitute a pair of galvanic batte-

ries, disposed in the form of perpendicular
hexagonal columns. In the gymnotus elec-

tricus, on the contrary, the galvanic battery
is disposed lengthwise on the lower part of
the animal.

Spallanzani informs us, that some few mi-
nutes before the torpedo expires, the shocks
which it communicates, instead of being given
at distant intervals, take place in quick suc-
cession, like the pulsations of the heart: they
are weak, indeed, but perfectly perceptible
to the hand when laid on the fish at this junc-
ture, and resemble very small electric shocks.
In the space of seven minutes, no less than
360 of these small shocks were perceived.
Spallanzani also assures us of another highly
curious fact, which he had occasion to verity
from his own experience, viz. that the youn<*
torpedo can not only exercise its electric
faculty as soon as born, but even while it is

yet a foetus in the body of the parent animal.
'Fliis fact was ascertained by Spallanzani on

\
\
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dissecting a torpedo in a pregnant state, and
which contained in its ovarium several round-
ish eggs ot different sizes, and also two per-
fectly formed foetuses, which, when tried in
the usual manner, communicated a very sen-
sible electric shock, this was still more
perceptible when the little animals were in-
sulated by being placed on a plate of glass.

I he electricity of the torpedo is altogether
voluntary, and sometimes, if the animal is

not irritated, it may be touched or even han-
dled without being provoked to exert its elec-
tric inti uence.

9. Raja rhinobatos, of a lengthened shape.
This remarkable species seems from its habit
to connect in some degree the genera of raja
and squalus, the body being much longer
than in the preceding kinds ot ray: the snout
is lengthened, but not very sharp

; and the
body, which is moderately convex above,
and Hat beneath, gradually tapers from the
shoulders to the tail, which is furnished above
with two fins, of an oblong shape, and situ-

ated at a considerable distance from eacli
other; the tip of the tail is also dilated into
an oblong fin. The colour of the whole ani-
mal is a dull earthy-brown, paler beneath,
and the skin is every where roughened by
minute tubercles. This fish is said to grow
to the length of about four feet, and is a na-
tive of the European seas. It is observed to
be more frequent about the coasts of Naples
than elsewhere.

RAJANIA, a genus of the hexandria or-
der, in the dioecia class of plants, and in the
natural method ranking under the 1 1th order,
sarmentacese. The male calyx is sexpartite

;

there is no corolla. The female calyx as in

the male, without any corolla ; there are
three styles

; the fruit is roundish, with an
ob.ique wing, inferior. There are seven spe-
cies, climbing plants of the West Indies.

RAIL, in ornithology. See Rallus.
RAIN. See Meteorology.
RAINBOW. See Optics.
RAISING-PIECES, in architecture, are

pieces that lie under the beams, and over the
posts or puncheons.
RAISINS, grapes prepared by suffering

them to remain on the vine till they are per-
fectly ripe, and then drying them in the sun,
or by the heat of an oven. The difference
between raisins dried in the sun, and those
dried in ovens, is very obvious: the former
are sweet and pleasant

; but the latter have a
latent acidity with the sweetness, that renders
them much less agreeable.

The common way of drying grapes for rah
sins is, to tie two or three bunches of them
together while yet on the vine, and dip them
into a hot lixivium of wood-ashes with a little

of the oil of olives in it. This disposes them
to shrink and wrinkle

; and after this they are

left on the vine three or four days separated
on sticks in an horizontal situation, and then
dried in Hie sun at leisure, after being cut
from the tree. The finest and best raisins

are those called in some places Damascus
and Jube raisins ; which are distinguished

from the others by their size and iiaures:

these are flat and wrinkled on the surface,

soft and juicy \yithin, and near an inch long
;

and wln-ii fresh and growing on the bunch,
are of the size and shape of a large olive.

The raisins of th t sun, and jar-raisins, are

all dried by the heat of die sun; and these

giro the sorts used in medicine.

You. II.

R A L

RAK E of a ship, is all that part of her hull

which hangs over both ends of her keel.
r

] hat
which is before is called the fore-rake, or

rake-forward; and that part which is at the
setting on of the stern-post, is called the rake-
aft or afterward.

RALLUS, the rail, in ornithology, a ge-
nus belonging to the order of graliae. The
beak is thickest at the base, compressed,
equal, acute, and somewhat sharp on the
back near the point; the nostrils are oval

;

the feet have four toes, without any web; and
the body is compressed. Mr. Latham, in his

Index Ornithologicus, enumerates 24 species,

besides some varieties. They are chiefly

distinguished by their colour. “ These birds

(says Buffon) constitute a large family, and
their habits are different from those of the
other shore-birds, which reside on sands and
gravel. The rails, on the contrary, inhabit

only the slimy margins of pools and rivers,

especially low grounds covered with flags

and other large marsh-plants. This mode of

living is habitual, and common to all the spe-

cies ot water-rails. The land-rail frequents
meadows

; and from the disagreeable erv, or
rather rattling in the throat, of this bird, is

derived the generic name. In all the rails,

the body is slender, and shrunk at the sides

;

the tail extremely short
;

the head small

;

the bill like that of the gallinaceous kind,
though much longer, and not so thick ; a
portion of the leg above the knee is bare;
the three fore-toes without membranes, and
very long; they do not, like other birds, draw
their feet under their belly in flying, but allow
them to hang down; their wings are small,

and very concave, and their flight is short.

They seem to be more diffused than varied

;

and nature has produced or transported them
over the most distant lands. Captain Cook
found them at the Straits of Magellan, in dif-

ferent islands of the southern hemisphere, at

Anamoka, at Tanna, and at the isle of Nor-
folk. In the Society Islands there are two
species of rails; a little black-spotted one
(pooanee), and a little red-eyed one (moi-
ho). It appears that the two 'acolins of Fer-
nandez, which he denominates water-quails,
are of a species of rails peculiar to the great
lake ot Mexico. The coiins, which might
be confounded with these, are a kind of par-
tridges.” The principal species are,

1.

The aquaticus, or water-rail, a bird of a
long slender body, with short concave wings.
It delights less in flying than running, which
it does very swiftly along the edges of brooks
covered with bushes

;
as it runs, it every now

and then flirts up its tail, and in flying hangs
down its legs, actions it has in common with
the water-hen. Its weight is four ounces and
a half. The length to the end of the tail is

12 inches
;
the breadth 16. The bill is slender,

slightly incurvated, an inch and three quar-
ters long ; the head, hind part of the neck,
the back, and coverts of the wings and tail,

are black, edged with olive-brown ; the
throat, breast, and upper part of the belly,

are ash-coloured
; the sides under the wings

as far as the rump, finely varied with black
and white bars. The tail is very short, and
consists of twelve black feathers. “ Water-
rails (says Buffon) are seen near the peren-
nial fountains during the greatest part of the

winter, yet like the land-rails they have their

regular migrations. They pass Malta in the

spring and autumn, The visqouut de Quer-
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hoent saw .some lifty leagues off the coasts of

Portugal on the 17th of April. They were

so fatigued, that they buffered themselves to

be caught by the hand. Gnielin found these

birds in the countries watered by the Don.
Belon calls them black rails, and says they

are every where known, and that the species

is more numerous than the red rail or land-

rail. The fiesh of the water-rail is not so de-

licate as that of the land-rail, and has even a

marshy taste, nearly like that of the gallinule.

It continues the whole year in England.”
2. The porzana, or gallinule, is not very-

frequent in Great Britain, and is said to be
migratory. It inhabits the sides of small

streams, concealing itself among the bushes.

Us length is nine inches ; its breadth litteen ;

it weighs four ounces five drachms. The
head is brown, spotted with black ;

the neck
a deep olive, spotted with white

;
the fea-

thers of the back are black next their shafts,

then olive-coloured, and edged with white ;

the scapulars are olive, finely marked with

two small white spots on each web ;
the legs

of a yellowish green. “
Its habits (says Buf-

fon) wild, its instinct stupid, the porzana is

unsusceptible of education, nor is even ca-

pable of being tamed. We raised one, how-
ever, which lived a whole summer on crumbs
of bread and hemp-seed: when by itself, it

kept constantly in a large bowl of water

;

but if a person entered the closet where it

was shut, it ran to conceal itself in a small

dark corner, without venting cries or mur-
murs. In the state of liberty', however, it

has a sharp piercing voice, much like the

scream of a young bird of prey; and though
it has no propensity to society-, as soon as

one cries, another repeats the sound, which
is thus conveyed through all the rest in the

district. Like all the rails, it is so obstinate-

ly averse to rise, that the sportsman often

seizes it with his hand, or fells it with a stick.

If it finds a bush in its retreat, it climbs upon
it, and from the top of its asylum beholds the

dogs brushing along in fault: this habit is

common to it and to the water-rail. Il'dives,

swims, and even swims under water, when
hard pushed.”

3. 1 he crex, crake, or corn-crek, has been
supposed by some to be the same with the
water-rail, and that it differs only by a change
of colour at a certain season of the year: this

error is owing to inattention to their charac-
ters and nature, both which differ entirely.

The bill of this species is short, strong, and
thick, formed exactly like that of the water-
hen, and makes a generical distinction. It

never frequents watery places; but is always
found among corn, grass, broom, or furze. It

quits the kingdom before winter; but the
water-rail endures our sharpest seasons.

They agree in their aversion to flight; and
the legs, which are remarkably long for the
size of the bird, hang down whilst they are
on the wing: they trust their safety to their
swiftness on foot, and seldom are sprung a
second time but with great difficulty. The
land-rail lays from uvelve to twenty eggs, of
a dull white colour, marked with a few yel-

low spots: notwithstanding this they are very
numerous in this kingdom. Their note it

very singular
; and, like the quail, it is de-

coyed into a net by the imitation of its erv,
crek crek crek, by rubbing hard the biade of
a knife on an indented bone. Most of the
names given in different languages' to 'this-
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bird are evidently formed to imitate this sin-

gular cry.

They are in greatest plenty in Anglesea,
where they appear about the 20th of April,

supposed to pass over from Ireland, where
-they abound. At their first arrival, it is

common to shoot seven or eight in a morning.
They are found in most of the Hebrides, and
the Orkneys. On their arrival they are very
lean, weighing only six ounces; but before

they leave this island, grow so fat as to weigh
above eight. T he feathers on the crown of

the head and hind part of the neck are black,

edged with bay-colour; the coverts of the

wings of the same colour, but not spotted;

the tail is short, and of a deep bay; the belly

white
;
the legs ash-coloured.

TALLYING, in war, re-assembling or

calling together troops broken and put to

flight.

-RAM, in zoology. See Ovis.

Ram, in astronomy. See Aries.

Ram, battering, in antiquity, a military

engine used to batter and beat down the walls

of places besieged.

The battering ram was of two sorts ;
the

one rude and plain, the other compound. The
former seems to have been no more than a

great beam which the soldiers bore on their

arms and shoulders, and with one end of it

by main force assailed the wall. The com-
pound ram is thus described by Josephus:
it is a vast beam, like the mast of a ship,

strengthened at one end by a head of iron,

something resembling that of a ram, whence
it took its name. See Plate Miscel. fig. 196.

This was hung by the middle with ropes to

another beam which Igy across two posts;

and hanging thus equally balanced, it was

by a great number of men drawn backwards
and pushed forwards, striking the wall with

its iron head.

Plutarch informs us, that Mark Anthony,
in the Parthian war, made use of a ram four-

score feet long; and Vitruvius tells us, that

they were sometimes 106, and sometimes
]20 feet in length; and to this, perhaps, the

force and strength of the engine was in a

great measure owing. The ram was ma-
naged at one time by a whole century of sol-

diers, and they being spent, were seconded

by another century, so that it played conti-

nually without any intermission.

In order to calculate the force of the bat-

tering-ram R, suppose it to be 28 inches in

diameter, and 180 feet long; and consequent-

ly its solid content 750 cubic feet ; which,

allowing 50 pounds for each foot, will weigh

37500 pounds: and suppose its' head of cast-

iron, together with three iron-hoops, &c. to

be 3612 pounds. Now all these weights

added together, make 41112 pounds, equal

the weight of the whole ram
;
which will re-

quire 1000 men to move it so as to cause it

to strike against the point L of the wall

AIIIGE, each man moving a weight of 41

pounds. The quantity of motion produced

by this action, when the ram moves one foot

in a second, may be expressed by the num-
ber 41112; which motion or force compared
with the quantity of motion in the iron ball

B, shot out of the cannon C, will be found

equal to it: for a cannon-ball is known to

move as fast as sound for about the space of

a mile; and if you multiply 36 pounds, the

weight of the ball, by 1142^ the number of

feet which sound moves in one second, yon
will have the number 41 112 for the quantity

of motion or force, in the ball B striking at

L. And if, after a few strokes given by the

battering-ram, the mortar or cement is so

loosened, that the piece of the wall ADDLE
is at last by a stroke of the ram carried for-

ward from F to K, and so beaten down ; the

same thing will be performed by a cannon-

ball, after an equal number of strokes.

This shews how advantageous the invention

of gunpowder is
; since we are thereby ena-

bled to give such a prodigious velocity to a

small body, that it shall have as great a quan-
tity of motion as a body immensely greater,

and requiring more hands to work it : for

three men will manage a cannon which shall

do as much execution as the above battering-

ram, wrought by 1000. The ram whose
force is here calculated, is taken at a mean

;

being larger than some, and less than others,

of those used by the anlients.

Ram’s-head, in a ship, is a great block

belonging to the fore and main halyards. It

has three shivers in it, into which the hal-

yards are put, and in a hole at the end of it

are reeved the ties.

RAMADAN, a solemn season of fasting

among the Mahometans, kept in the ninth

month of the Arabic year.

RAMPANT. See Heraldry.
RAMPART, in fortification, is an elevation

of earth round a place capable of resisting

the cannon of an enemy; and formed into

bastions, curtins, &c. See Fortification.

RAMPHASTOS, in ornithology, a genus
belonging to the order of picae. The bill is

very large, and serrated outwardly. The
nostrils are situated behind the base of the

beak
;
and in most of the species the feet are

toed, and placed two forwards and two back-

wards. The tongue is long, narrow, and
feathered on the edges. Mr. Latham enu-

merates fifteen different species, of which the

toucans are the most remarkable, and were
formerly divided into four or five varieties,

though Mr. Latham makes them distinct spe-

cies, of which we shall only describe that

called the red-beakecl toucan.

This bird is about the size of a jack-daw,
and of a similar shape, with a large head to

support its monstrous bill. This bill, from
the angles of the mouth to its point, is six

inches and a half; and its breadth in the

thickest part is a little more than two. Its

thickness near the head is one inch and a

quarter ; and it is a little rounded along the

top of the upper chap, the under side being

round also
;
the whole of the bill extremely

slight, and but a little thicker than parch-

ment. The upper chap is of a bright yel-

low, except on each side, which is of a fine

scarlet colour ; as is also the lower chap, ex-

cept at the base, which is purple. Between
the head and the bill there is a black line of

separation all round the base of the bill; in

the upper part of which the nostrils are

placed, and are almost covered with feathers

;

which has occasioned some writers to say

that the toucan has no nostrils. Round the

eyes on each side of the head, is a space of

blueish skin, void of feathers
;
above which

the head is black, except a white spot on each

side joining to the base of the upper chap.

The hinder part of the neck, the back, wings,

tail, belly, and thighs, are black. The under

side of the head, throat, and the beginning of

the breast, are white. Between the white on
the breast, and the black on the belly, is a
space of red feathers, in the form of a new
moon, with its horns upwards. The legs,

feet, and claws, are of an ash-colour
; and

the toes stand like those of parrots, two be-

fore and two behind.

It is reported by travellers, that this bird,

though furnished with so formidable a beak,

is harmless and gentle, being so easily made
tame as to sit and hatch its young in houses.

It feeds chiefly upon pepper, which it de-

vours very greedily. It builds its nest in

holes of trees, which have been pre viously-

scooped out for this purpose. There is no
bird secures its young better from external

injury than the toucan. It has not only birds,

men, and serpents, to guard against, but a
numerous tribe of monkeys, still more pry-
ing, mischievous, and hungry, than all the

rest. The toucan, however, scoops out its

nest into the hollow of some tree, leaving

only a hole large enough to go in and out at.

There it sits, with its great beak, guarding
the entrance ; and, if the monkey ventures
to offer a visit of curiosity, the toucan gives

him such a welcome, that he presently thinks

proper to retire, and is glad to escape with
safety.

This bird is only found in the warm cli-

mates of South America, where it is in great

request, both for the delicacy of its flesh,

which is tender and nourishing, and for the
beauty of its plumage, particularly the fea-

thers of the breast. The skin of this part the
Indians pluck off, and when dry glue to their

cheeks
; and this they consider as an irresist-

ible addition to their beauty. See Plate Nat.
Hist. fig. 342.

RANA, frog, a genus of amphibia of the
order reptiles; tire generic character is, body
four-footed, without tail, and naked, or with-'

out any integument but the skin.

This genus may be divided into three sec-

tions, viz. 1 . Frogs, commonly so called, or
rana:, with light active bodies, and which leap

when disturbed. 2. Slender-limbed frogs,

liylae, calamity, or ranac arboreae, viz. such
as have light bodies, very slender limbs, and
toes terminating in fiat, circularly expanded,,
tips, enabling the animals to adhere at plea-

sure to the surface even of the smoothest bo-
dies. Several of this division generally reside

on trees, adhering by their toes to the lower
surfaces of the leaves and branches. 3. Toads,
bufones, or such as have large heavy bodies,

short thick limbs, and which rather crawl
than leap when disturbed.

1. Rana temporaria, the common frog, is

the most common of all the European spe-

cies, being almost every where seen in moist
situations, or wherever it can command a
sufficient quantity of insects, worms, &c. on
\yhich it feeds. In colour it varies consider-
ably, but its general tinge is olive-brown, va-

riegated on the upper parts of the body and
limbs with irregular blackish spots; those on
the limbs being mostly disposed in a trans-

verse direction: beneath each eye is a long-
ish mark or patch, reaching to the setting on
of the fore-legs, and which seems to form one
of its principal specific distinctions.

It is generally in the month of March that
the frog deposits its ova or spawn, consisting
of a large heap or clustered mass of gelati-

nous transparent eggs, in each of which is
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imbedded the embryo, or tadpole, in lire

form of a round black globule. 1 he spawn
commonly lies more than a month, or some-
times five weeks, before the larva* or tadpoles
are hatched from it ; and during this period
each egg gradually enlarges in size, and a few
days before the time of exclusion the young
animals may be perceived to move about in

the surrounding gluten. When first hatched,
they feed on the remains of the gluten in

which they were imbedded
; and in the space

of a few days, if narrowly examined, they will

be found to be furnished, on each side the
head, with a pair of ramified branchiae or
temporary organs, which again disappear
after a certain space. These tadpoles are so

perfectly unlike the animals in their complete
fciate, that a person not conversant in natural

history would hardly suppose them to bear
any relationship to the frog

; since, on a ge-
nera! view, they appear to consist merely of
head and tail. Their motions are extremely
lively, and they are often seen in such vast
numbers as to blacken the whole water with
their legions. They live on the leaves of
duckweed and other small water-plants, as

well as on various kinds of animalcules, See.

and when arrived at a larger size, they may
even be heard to gnaw the edges of the leaves
on which they feed, their mouths being fur-

nished with extremely minute teeth or den-
ticulations. The. tadpole is also furnished

with a small kind of tubular sphincter or

sucker beneath the lower jaw, by the help of

which it hangs at pleasure to the under sur-

face of aquatic plants, &c. From this part

it also occasionally hangs, when very young,
by a thread of gluten, which it seems to ma-
nage in the same manner as some of the

smaller slugs have been observed to practise.

Its interior organs differ, if closely inspected,

from those of the future frog, in many re-

spects
; the intestines in particular are always

coiled into a flat spiral, in the manner of a

cable in miniature.

When the tadpoles have arrived at the age
of about five or six weeks, the hind legs make
their appearance, gradually increasing in

length and size ; and, in about a fortnight

afterwards, or sometimes later, are succeeded
by the fore legs, which are indeed formed
beneath the skin much sooner, and are occa-
sionally protruded and again retracted by the
animal through a small foramen on each side

of the breast, and are not completely stretch-

ed forth till the time just mentioned. The
animal now bears a kind of ambiguous ap-
pearance, partaking of the form of a frog and
a lizard. The tail at this period begins to

decrease, at first very gradually, and at length

so rapidly as to become quite obliterated in

the space of a day or two afterwards. The
animal now ventures upon land* and is seen
wandering about the brinks of its parent wa-
ters, and sometimes in such multitudes as to

cover a space of many yards in extent. This
is the phenomenon which has so frequently

embarrassed the minds not only of the vul-

gar, but even of some superior characters in .

the philosophic world; who, unable to ac-

count for the legions of these animals with

which the ground is occasionally covered in

certain spots, at the close of summer, have
been led into the popular belief of their hav-

ing descended from the clouds in showers.

As soon as the frog has thus assumed its

perfect form, it feeds no longer on vegetables

but on animal food ; supporting itself on
small snails, worms, &c. and insects. For
the readier obtaining its prey, the structure

of its tongue is extremely well calculated,

being so situated that the root is attached to

the fore rather than the hind part of the
mouth; and when at rest, lies backwards,
as if the animal was swallowing the tip. By
this means the creature is enabled to throw it

out to some distance from the mouth, which
is done with great celerity, and the bifid and
glutinous extremity secures 'the prey, which
is swallowed with an instantaneous motion,
so quick that the eye can scarcely follow it.

The frog can hardly be said to arrive at its

full size till the age of about five years, and
is supposed to live at least twelve or fifteen

years.

The frog is extremely tenacious of life,

and, like other amphibia, will survive for a

considerable space the less of many of its or-

gans. If confined entirely under water, it is

still enabled to support its existence for seve-
ral days, as appears by sir Thomas Brown's
experiment, who kept a frog under water six

days. On the contrary, it cannot so well

dispense with the want of water, and is unable
to survive too long an exposure to a dry air

and a iiot sun. It is, therefore, particularly

careful to secure a retreat where it may en-

joy the benefit of shade and a sufficient sup-
ply of moisture. It delights, however, to

bask occasionally in a moderate sunshine,

and is unable to support severe cold.

2. Rana esculenta, green frog. This spe-

cies is the largest of the European frogs, and
is found plentifully in France, Italy, Ger-
many, and many other parts of Europe, but
is a rare animal in England. In its general
appearance it extremely resembles the com-
mon frog, but is of larger size, and of au olive-

green colour, distinctly and strongly marked
on the upper parts of the body with mode-
rately large and somewhat rounded black
spots or patches ; the limbs are elegantly

marked or barred transversely with bauds of

the same colour. The head is rather larger
j

and sharper in proportion than that of the
j

Common frog ;
and the long deep-brown

j

patch under each eye, which forms so con-
;

stant and conspicuous a character in that ani-
|

mal, is much less distinct, and sometimes 1

even entirely wanting. The proportion of

the limbs is nearly the same as in the com-
mon frog, and the hind feet are very strongly

pal mated.

The green frog is a very voracious animal,

and will occasionally seize on young birds of
various kinds, mice, and even young duck-
lings which happen to stray too far from their

parents, swallowing them whole like the rest

of its prey. It arrives at its full growth in

about four years, begins to breed at the age
of five years, and lives to about sixteen.

3. Rana catesbeiana, bull-frog. This re-

markable species is not uncommon in many
parts of North America, where it is known
by the name of the bull-frog, its voice resem-
bling the distant lowing of that animal. It

grows to a very large size, and is about 18

inches from the nose to the end of the hind
feet. Its colour, on the upper parts, is a
dusky olive or brownish, somewhat irregu-

larly marked with numerous deep-brown
spots

;
while the under parts are of a pale or

whitish cast, with a tincture of yellowish

green.
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4. Rana ignea, fire-frog, is a native tf Cef-

, many, Italy, and many other parts vf £o-

j

rope, but Is nol found in England. Its colour

|

on the upper parts' is a dull olive-brown, the

j

skin being marked with large and small tu-

i bercles ;
round the edges of the mouti: is

i placed a row of blackish streaks or peraerdi-

j

cnlar spots. The under parts both of die

body and limbs are orange-coloured, spotted

or variegated with irregular markings of dull

blue. It is from the colour of the under sur-

face that this species lias obtained its titles of

bufo igneus, fire-frog, & c.

This animal may be considered rather as

an aquatic than terrestrial species, being

rarely found on land, but chiefly inhabiting

turbid stagnant waters, in which, in the

month of June, it deposits its spawn, the ova
being much larger in proportion than in liid^t

others of the genus. The tadpoles are hatch-

ed towards the end of June, and are of a pale

yellowish-brown colour; and when young
are often observed to hang from the surface

of leaves, &c. by a glutinous thread proceed-
ing from the small tube or sucker beneath the

lower lip.

The fire-frog is a lively, active animal;
leaping and swimming with equal or even
superior agility to the common frog. When
surprised on land, or unable to escape, it squats

close to the ground, at the same time turn-

ing back its head and limbs in a singular man-
ner

;
and if farther teased or irritated, eva-

cuates from the hinder part of the thighs a
kind of saponaceous frothy fluid, of fio bad
scent, but which in some circumstances has
been found to excite a slight sensation of acri-

mony in the eyes and nostrils. This species
is observed to breed at the age of three
years, and may be supposed to live about
ten

;
but this is not entirely ascertained. Its

voice, according to Roesel, is sharper or
lighter than in other frogs, less disagreeable,

and in some degree resembling a kind of
laugh; according to authors, however, it

rather resembles the tone of a bell, or the
note of a cuckoo

;
for which reason the ani-

mal has been called rana bombina. The
male only is vocal.

5. Rana piscis, larva, or tadpole. This ani-

mal is a native of South America, and seems
to be more particularly found in Surinam
than in other parts. In its general form it

very much resembles the rana temporaria,
or common European frog

; and is, when liv-

ing, of a yellowish olive-colour, spotted and
variegated on the body and limbs with ru-

fous or yellowish brown
;
the principal mark

of distinction from others of the genus being
the somewhat oblique longitudinal stripes on
the hind legs: the fore feet have only four
toes, and are unwebbed

; but the hind feet

have five, and are very deeply palmated to

the very ends or tips of the toes ; and near
the thumb or shortest toe is an oblong callus,

resembling an additional or spurious toe.

The tadpole of this frog, from its very large
size, the strong and muscular appearance .of

the tail, and the ambiguous aspect which it

exhibits in the latter part of its progress to-
ward its complete or ultimate form, lias long
continued to constitute the paradox of Eu-
ropean naturalists ; who, however strong and
well-grounded their suspicions might be rela-

tive to its real naturb, and the mistake of
most describees, were yet obliged, in some
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measure, to acquiesce in the general testi-

mony ol those v, ho had seen it in its native
waters, and who declared it to be at length
transmuted, not into a frog, but a fish ! and
it was even added by some, that it afterwards
reverted to its tadpole form again ! ! That it

is really no other than a irog in its larva or
tadpole state, will be evident to every one
wno considers its structure ; and more espe-
cially, if it is collated with the tadpole even
or some European frogs. Like our European
tadpoles, this animal, according to the more
or less advanced state in which it is found, is

furnished either with all the four legs, or
xyith only the two hinder ones: it also some-
times happens that in the largest-sized of
these tadpoles, exceeding perhaps the length
ot six or eight inches, the hind legs alone ap-
pear ; while in those of far smaller size both
the fore and hind legs are equally conspicu-
ous.

It will readily appear that the larva of this

Frog is larger in proportion to the complete
animal than in any other species hitherto dis-

covered. It may also be not improper to

observe, that perhaps all the specimens of
these very large tadpoles occurring in mu-
seums, may not be those of the rana para-
Moxa in particular, bat of some other Ame-
rican, African, or Asiatic frogs, as the. R.
ocellata, marina, See. See Frog-fish, Vol.
I. p. 780.

Hylce, or frogs with rather slender bodies,

long limbs, and the tips of the toes flat, orbi-

cular, and dilated.

6. Rana zebra, zebra-frog, appears to be
by far the largest of all the hylae, or slender-

bodied frogs, and is, according to Seba, a

native of Carolina and Virginia. Its colour
is an elegant pale rufous-brown, beautifully

marked on the back and limbs, and even to

the ends of the toes, with transverse chesnut-
colourecl bands, which on the limbs ar® dou-
ble and much more numerous than on the
back ; the fore feet are tetradactylous, and
the hind pentadactylous ; the head is large

in proportion, the eyes protuberant, and the

mouth wide. It measures about live inches.

7. Rana arhorea, tree-frog. In the beauty
«f its colours, as well as in the elegance of its

formapd the agility of its movements, the tree-

frog exceeds every other European species.

It is a native of France, Germany, Italy, and
many other European regions, but is not
found in the British islands. Its principal

residence, during the summer months, is on
the upper parts of trees, w here it wanders
among the foliage in quest of insects, which
it catches with extreme celerity, stealing soft-

Jy.toward its prey in the manner of a cat to-

wards a mouse, and when at the proper dis-

tance, seizing it with a sudden spring, fre-

quently of more than a foot in height. It

often suspends itself to the under parts of the

leaves, thus continuing concealed beneath
their shade. Its size is smaller than any
other European frog, except the fire-frog.

Its colour on the upper parts is green, more
©r less bright in different individuals; the

abdomen is whitish, and marked by nume-
rous granules

;
the under surface of the limbs

is reddish, and the body marked on each side

by a longitudinal blackish or violet-coloured

streak. The body is smooth above, and
moderately short above; the hind legs are

very long and slender ; the fore feet have
four and the hind feet five toes, all .of which
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terminate in rounded, flat, and dilated tips,

the under surface of which, being soft and

glutinous, enables the animal to hang with

perfect security from the leaves of trees, &c.

The skin of the abdomen is also admirably

calculated by nature for this peculiar power

of adhesion, being covered with small glan-

dular granules in such a manner as to fasten

closely even to the most polished surface;

and the animal can adhere at pleasure to

that of glass, in whatever position or inclina-

tion it is placed, by merely pressing itself

against it.

Though the tree-frog inhabits the woods

during the summer months, yet on the ap-

proach of winter it retires to tifo w'aters, and

there submerging itself in the soft mud, or

concealing itself beneath the banks, remains

in a state of torpidity, and again emerges in

the spring, at which period it deposits its

spawn in the waters, like the rest of this

genus. During their residence among the

trees, they are observed to be particularly

noisy on the approach of rain ; so that they

may be considered, in some measure, as a

kind of living barometers ;
more especially

the males, which, if kept in glasses, and sup-

plied with proper food, will afford an infal-

lible presage of the changes of weather.

Toads. 8. Rana bufo, common toad. Of
all the European toads, this seems to be the

most universally known ; at least, in its com-
plete or perfect form. It is found in gardens,

woods, and fields
;
and frequently makes its

way into cellars, or any obscure recesses in

which it may occasionally conceal itselt, and

where it. may find a supply of food, or a se-

curity from too great a degree of cold. In

the early part of spring, like others of this ge-

nus, it retires to the waters, where it continues

during the breeding-season, and deposits its

ova or spawn in the form of double necklace-

like chains or strings of beautifully transparent

gluten, and of the length of three or four feet.

The toad is an animal too well known to

require any very particular description ol its

form. It may be necessary to observe that

it is always covered by tubercles, or eleva-

tions on the skin, of larger or smaller size in

different individuals ; and that the general

colour of the animal is an obscure brown
above, much paler and irregularly spotted

beneath.

The toad arrives at a considerable age; its

general term of life being supposed to extend

to 15 or even 20 years : and Mr. Pennant, in

his British Zoology, gives us a curious ac-

count, communicated by a Mr. Arscott of

Tehott in Devonshire, of a load’s having-

lived, in a kind of domestic state, for the

space of more than 40 years, and of having

been in a great degree tamed, or reclaimed

from its natural shyness or desire of conceal-

ment
;
since it would always regularly come

out of its hole at the approach of its master,

&c. in order to be fed. It grew to a very

large size, and was considered as so singular

a curiosity, that evert ladies, laying aside

their usual aversion and pi ejudices, request-

ed to see the favourite toad. It was, there-

fore, often brought to table, and fed with

various insects, which it seized with great

celerity, and without seeming to be embar-
rassed by the presence of company. This

extraordinary animal generally resided in a

hole beneath the steps of the house-door,

fronting the garden
;

and might probably

have survived many years longer, had it not

been severely wounded by a raven, which

seized it before it could take refuge in its

hole ;
and notwithstanding it was liberated

from its captor, it never again enjoyed its

usual health, though it continued to live

above a year alter the accident happened.

With 'respect to the supposed venomous

qualities of the toad, from the experiments of

Laurenti, it appears that small lizards, on

biting the common toad, were for some time

disordered and paralytic, and even appeared

to be dead, but in a lew hours were com-
pletely recovered.

It is also observed, that dogs, on seizing a

toad, and carrying it lor some little time in

their mouth, will appear to be affected with

a very slight swelling ol the lips, accompa-

nied by an increased evacuation ot saliva;

the mere effect ot tne slightly acrimonious

fluid which the toad on irritation exudes

from its skin, and Which seems, in this coun-

try at least, to produce no dangerous sy mp-
toms in such animals as happen to taste or

swallow it. T he limpid fluid also, which

this animal discharges when disturbed, is a

mere watry liquor, perfectly free from any
acrimonious or noxious qualities, and appear-

ing to be no other than tiie contents ot a pe-

culiar reservoir, common to this tribe, des-

tined for some purpose in the economy of

the animals which does not yet appear to be
clearly understood. The common toad may
therefore be pronounced innoxious, or per-

fectly free from any poisonous properties, at

least with respect to any of the larger ani-

mals
;
and the innumerable tales recited by

the older writers of its supposed venom, ap-

pear to be either gross exaggerations, or else

to have related to the effects of some other

species mistaken for the common toad
; it

being certain that some of this genus exude
lrom their skin a highly acrimonious fluid.

It might seem unpardonable to conclude
the history of this animal without mentioning

the very extraordinary circumstance of its’

having been occasionally discovered enclosed

or imbedded, without any "visible outlet, or

even any passage for air, in the substance of
wood, and even in that of stone or blocks of
marble.

On this subject a curious experiment was
made by Mons. Herrissant ot the French
academy, in consequence of an assertion, that

in the year 1771, oil pulling down a wall at a
seat belonging to the duke of Orleans, and
which had been built 4l) years, a living toad
had been found in it

;
its hind feet being

confined or imbedded in the mortar. M.
Herrissant therefore, in the presence of the

academy, inclosed three toads in as many
boxes, which were immediately covered with

a thick coat ot piaister or mortar, and kept
in the apartments of the academy. On
opening tiiese boxes eighteen months after-

wards, two of the toads were found still liv-

ing : these were immediately re-inclosed

;

hut on being again opened some months
after, were found dead. These experiments
are perhaps not very conclusive; and only,

appear to prove what was before well known,
V;z. that the toad, like many other amphi-
bia, can support a long abstinence, and re-

quires but a small quantity of air: but in the
accounts generally given of toads discovered

in stones, wood, Sec. the animals are said ts
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have been completely impacted or imbedded,

and without any space for air.

9- Kami viridis, The green toad is a na-

tive of Germany and some other parts of

Europe, and seems to h >ve been first cle-

Senb d by Valisneri, and afterwards by Lau
renli,. who m'o ms us that it inhabits the ca-

vities of wads about Vienna, and is distin-

guished by its greenish and confluent spots

on the upp r parts, disposed on a pale or

whitish ground, and scattered over with tu-

bercles. Each of the green spots or patches

is also bounded by a blackish margin, and

the whole pattern ha; a somewhat rudely

geographical or map- like appearance. The
odour of tins species is very strong ;

resem-

bling that of the common black or garden

nightshade, but much more powerful, so as

to lid a whole room. The female is of a

browner cast than the male. In winter this

species retires under ground, and, like others

of the genus, frequents the waters at the

breeding season.

10. liana dubia, or musica. Of this ani-v/. uiuaiou.

mal a specimen is preserved in the British

Museum, under the title of rana musica: its

size is that of a common toad, but the shape

of the body differs, seeming gradually to de-

crease from the shoulders to the hind legs,

somewhat in the manner of the hype or tree-

frogs. Its colour, so far as can be deter-

mined from the specimen long preserved in

spirit of wine, appears to have been a mode-
rately deep-brown above, and pale or whitish

beneath, slightly marbled or variegated with

brown. The whole upper surface is beset

with distinct oval pustules or tubercles.

Whether this is the species intended by

Linnaeus, under the name of rana musica,

may perhaps be questioned. In the Systema

Nature he refers to no author or figure, but

informs us that the animal is a native of Su-

rinam, and that it has a musical voice. See

Plate Nat. liist. fig. 344.

11. liana cornuta, horned toad. Among
the whole tribe of amphibia, it is, perhaps,

difficult to find an animal ot a more singular

appearance than this, which may be regarded

as of a more deformed and hideous aspect

than even the pipa, or toad of Surinam, d his

arises not so much from the general shape of

the animal, as from the extraordinary struc-

ture of the upper eyelids, which are so formed

as to resemble a pair of short sharp-pointed

horns; while the width of the mouth is such

as to exceed that of any other species, and

even to equal half the length of the body it-

self ''Tho din nf tVip horlv brsfh above and_... The skin of the body, both above and

below, is of a cinereous yellow, striped with

lines of obscure greyish brown. Along the

back runs a broad white band, commencing

at the head, and thence decreasing gradually,

so as to appear narrow over tiie hind parts:

it is also beset with small specks like pearls.

All the rest of the body is rough, with sharp

spines, except the head, which is variegated

with white, and the abdomen, which is of a

deep rufous yellow, i he legs are surround-

ed by a kind of bands or fillets ;
and the toes

are marked in a similar manner, and resemble

in some degree the human fingers, and are

four in number on the fore legs, and five on

the hind: the hind feet are also webbed.

The head is very large and thick, and when

the month is opened, exhibits a broad and

thick tongue, shaped somewhat like an oy-

ster, and fastened in front to the lower jaw,

but loose behind as in frogs; it is also co-

vered over with papillae. 1 he female agiees

in all respects with the male, except that the

mouth is still wider, and the front is varie-

gated in a somewhat different manner, bee

Plate Nat. Hist. fig. 3-43.

Seba seems to have been misinformed as

to the native country of this species, which

he imagined to be Virginia ;
but the animal

is now known to be a native oi South Ame-

rica only.

12. Rana pipa. This also is one of those

animals which, at first view, every one pro-

; nounces deformed and hideous; the general

uncouthness of its shape being oiten aggra-

j

vated bv a phenomenon unexampled in the

rest oi the animal world, viz. the young in

various stages of exclusion, proceeding from

cells dispersed over the back of the parent.

The size of the pipa considerably exceeds

that of the common toad: the body is ot a

I flatfish form; the head snbtriangular ;
the

|
mouth very wide, with the edges or corners

i furnished with a kind of short cutaneous and

J

lacerated appendage on each side: in the

1 male, however, the head is rather oval than

triangular, and the parts just mentioned less

distinct; the fore feet are tetradactylous, the

toes long and thin, and each divided at the

tip into four distinct portions or processes,

each of which, if narrowly inspected with a

magnifier, will be found to be again obscure-

ly subdivided almost in a similar manner ;

the hind feet are tive-toed, and very widely

webbed ;
the web reaching to the very tips

of the toes. The male pipa is larger than the

female, measuring sometimes not less than

seven inches from the nose to the end of the

body
;

the nose in both sexes is of a some-

what truncated form, like that oi a mole or

hog, and the eyes extremely small; from

each eye, in the female, run two rows of

granules, or glandular points, to the middle ot

the back ;
the whole body is also covered

with similar points or glandules, but smaller

than the former: in the male a single row ot

I granules proceeds from each eye down the

i
back, instead of a double row as in the fe-

j

male: these points or granules are also larger

than in the female, and gradually decrease in
,

size as they approach the lower part of the
J

back: the skin round the neck, in both sexes, 1

forms a kind of loose or wrinkled collar: the

abdomen ot the male is ot a browner tinge

than that of the female, and is sometimes ob-

scurely spotted with yellow; but the general

colour, both of the male and female pipa, is

’ a dark or blackish brown.

It was for a long time supposed that the

ova of this extraordinary animal were pro-

duced in the dorsal cells, without having been

first excluded in the form of spawn ; but later .

observations have proved that a still more
|

extraordinary process takes place ;
and that

j

the spawn after exclusion is received into the.,

open cells of the back, and there concealed

til! the young have arrived at maturity, l he

female pipa deposits her eggs or spawn at the
j

brink of some stagnant water; and the male
j

collects or amasses the heap of ova, and de-
:

posits them with great care on the back of
J

the female, where, after impregnation, they
j

are pressed into the cellules,, which are at that
j

period open for their reception, and after-
j

wards close over them ;
thus retaining them

j

till the period of their second birth; which

RAN
happens in somewhat less than three momhs,

when they emerge from the back of tne
pa-

rent in their complete state. Tiring x.

time of their concealment, however, they

undergo the usual change ot the rest ot tins

genus, being first hatched iroift the e»L'j
l

the form of a tadpole ; tud gradually •jt-M
1-* ®

their complete shape some time betoie aw

exclusion.
. . ,

According to Fermin, the pipa is calcu-

lated by nature for producing but one brood

of young; and, compared with the rest ot

the genus, it can bv no means be considers

as a very prolific animal ;
the number ot

young produced by the female winch T- o

served, amounted to 75, and were all ex

eluded within the space of five days.

RANCIDITY. See Oils.

RANDOM SHOT,, in gunnery, is a shot

made when the muzzle ot a gun is raised

above the horizontal line, and is not design-

ed to shoot directly or point-blank. 1 he

utmost random of any piece is about ten

times as far as the bullet will go point-many..

The bullet will go farthest when the piece is

mounted to about 45° above the level range.

See Gunnery, and Projectiles.

RANGE, in gunnery, the path of a bullet,

or the line it describes from the mouth ot the

piece to the point where it lodges. If the

piece is in a line parallel to the horizon, it is

called the right or level range: it it is mount-

ed to 45\ it is said to have the utmost range;

all others between 00 and 45° are called the

intermediate ranges.

RANGER, a sworn officer of a forest, ap-

pointed by the king’s letters-patent, whose

business is to walk through his chuige, o

drive back the deer out ot the purlieus, hr e.

and to present all trespasses within Ins juris-

diction at the next forest-court.

RANGES, in a ship, two pieces of timber

that go across from side to side ;
the one on

the forecastle, a little abaft the fore-mast

,

and the other in the beak-head, before the

woul clings of the bowsprit.
_

RANK, in war, is a row of soldiers placed

side by side.
,

To double the ranks is to put two ranks

into one. To close the ranks is to bring the

men nearer : and to open them, is to set them

farther apart.

Rank, the order or place assigned a per-

son suitable to his quality or meiit. See

Precedence.
Rank and precedence, in the army and

navy, are as follow :

Engineers’ rank. Chief, as colonel; di-

rector^ as lieutenant-colonel; sub-director, as

major; engineer in ordinary, as captain; en-

gineer extraordinary, as captain-lieutenant

;

sub-engineer, as lieutenant
;
practitioner en-

gineer, as ensign.

Navy rank. Admiral, or commander-in-

chief of his majesty’s fleet, lias the rank of

a field-marshal ;
admirals with their flags on

the main-top-mast head, rank with generals of

horse and foot; vice-admirals, with lieute-

nant-generals ;
rear-admirals, as major-gene-

rals; commodores with broad pendants, as

brigadier-generals ;
captains of post-ships, af-

ter three years from the date of their first

commission, as colonels ; other captains

commanding post ships, as lieutenant-colo-

nels ;
captains not taking post, as majors;,

lieutenants, as captains.
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Rank between the Army, Naw, and Governors.

army. AAVY. Li OVER*} OKS.

General in chief Admiral in chief Commander in chief of the forces in America

G enerals of horse
Admiral with a flag at

the main-top-mast Captain-generals of provinces

Lieutenant-generals Vice-admirals Lieutenant-generals of provinces

Major-generals Rear-admirals Lieutenant-governors and presidents

Colonels Post-captains of 3 years Lieutenant-governors not commanding

Lieutenant-colonels Post-captains Governors of charter colonies

Majors Captains Deputy-governors

Captains Lieutenants Established by the king, 1760.

R AX l NCULl S, crowfoot, a geinis of
the polvgamia order, in the polyandria class
ol plants; and in the natural method ranking-
under the 26th order, lmdtisiliqux. The ca^
JVK is pentaphyllous

; there are five petals,
earn with a melliferous pore on the inside of
the heel

; the seeds naked.
I here are 59 different species of this genus

;

* ,x or eight of which claim general esteem as
flowery plants for ornamenting the gardens.
I he rest, as the common crowfoot, &c. are
common weeds in the fields, waters, and pas-
ture-ground, not having merit for garden-cul-
ture. Of the garden kinds, the principal sort
is the Asiatieus or Turkey and Persian ra-
nunculus, which comprises many hundred
varieties of large, double, most beautiful flow-
ers, of various colours: but several other spe-
cies having varieties with fine double flowers,
make a good appearance in a collection;
though as those of each species consist only of
one colour, some white, others yellow, they
are inferior to the Asiatic ranunculus, which
is large, and diversified a thousand ways in
rich colours, in different varieties. All the
garden kinds, however, in general effect a
very agreeable diversity in assemblage in the
flower compartments, &c. and they being
all very hardy, succeed in anv open beds and
borders, &c.
The Asiatic species in all its varieties will

succeed in any light, rich, garden earth; but
the florists often prepare a particular compost
for the fine varieties, consisting of good gar-
den-mould or pasture-earth, sward and all, a
fourth part of rotted cow-dung, and the like
portion of sea-sand; and with this they pre-
pare beds four feet wide, and two deep:
however, in default of such compost, use beds
of any good light earth of your garden

; or, if

necessary, it may be made light and rich
with a portion of drift-sand and rotten dung,
cow-dung is most commonly recommended

;

but they will also thrive in beds of well-
wrought kitchen-garden earth, and they often
prosper well in the common flower-borders.
The season for planting the roots is spring;

and it may be performed any time in Febru-
ary, or as soon as the weather is settled.

All the varieties of the Asiatic ranunculus
propagate abundantly by offsets from the
root ;

and new varieties are gained by seed.

The juice of many species of ranunculus is so
acrid as to raise blisters on the skin, and yet
the roots may be eaten with safety when
boiled.

RAPE. See Brassica.

Rape, in law, is where a man has carnal
knowledge of a woman by force, and against
her will; by 18 Eliz. c. 7, if any person shall
unlawfully and carnally know and abuse any
woman-child under the age of ten years, whe-
ther with her consent or against U, he shall be
punished as for a rape. And it is not a suf-
ficient excuse in the ravisher, to prove that
she is a common strumpet; for she is still

under the protection of the law, and may not
h? forced. Nor is the offence of a rape mi-
tigated by shewing that the woman at last
yielded to the violence, if such her consent
was forced by fear of death or duress ; nor is

it any excuse that she consented after the
fact. 1 Haw. 108.

The civilians make another kind of rape,
called rape of subordination or seduction;
which is seducing a maid either to unclean-
ness or marriage, and that by gentle means,
provided there is a considerable disparity in
the age and circumstances of the parties.

Rape is also a name given to a division of
a county, and sometimes means the same as
a hundred, and at other times signifies a di-
vision consisting ot several hundreds

; thus
Sussex is divided into six rapes, every one of
which, besides its hundreds, has a castle, a
river, and a forest, belonging to it. The like
parts in other counties are called tilhings,
lathes, or wapentakes.

RAPI-IANUS, radish, a genus of the sili-

quosa order, in the tetradynamia class of
plants; and in the natural method ranking
under the 39th order, siliquosa*. The calyx
is close: the siliqua lorose, or swelling out in
knots, subarticulated, and round. There are
two melliferous glandules between the shorter
stamina and the pistil, and two between the
longer stamina and the calyx. There are six
species; the sativus, or common garden-ra-
dish, is best known, and of this there are se-
veral varieties. They are annual plants,
which being sown in the spring, attain perfec-
tion in two or three months, and shoot up
soon after into stalk for flower and seed,
which, ripening in autumn, the whole plant,
root and top, perishes

;
so that a fresh supply

must be raised annually from seed in the
spring, performing the sowings at several dif-
ferent times, from about Christmas until
May, in order to continue a regular succes-
sion of young tender radishes throughout the

b allowing only a fortnight or three

weeks interval between the sowings; for cine

crop will not continue good longer than that
space of time, before they will either run to
seed, or become tough, sticky, and too hot t®
eat.

RAPHIDIA, a genus of insects of the or-
der neuroptera. 'The generic character is,

mouth with two teeth; head depressed,
horny; feelers four; stemmata three

;
wings

deflex; antennas the length of thorax, which
is cylindric, and elongated in front

,
tail of the

female furnished with a recurved lax bristle.

This genus contains but few species, the most
remarkable of which is the raphidia ophiopsis
of Linnaeus; a smallish fly, with rather large
transparent wings, and a narrow thorax,
stretching forwards in a remarkable manner.
It is found on trees, &c. in summer, but is ra-
ther a rare insect: the pupa, according to
Linnaeus, resembles the complete insect, but
is destitute of wings.

Raphidia cornuta is a large species, equal
in size to one ot the larger dragon-flies, and is

distinguished by its very long' hornlike jaws,
which extend far beyond the thorax, and are
terminated by a bifid tip: the wings are
large, reticulated, and semitransparent. It is

a native of North America.

Raphidia mautispa is a small species, but
little superior is size to the It. ophiopsis, and
is a native of some of the warmer parts of
Europe. It has the habit of the genus man-
tis, and it is even doubtful whether it should
not more properly be referred to that genus.

RAREFACTION, in physics, the act
whereby a body is brought to possess more
room, or appear under a larger bulk, without
the accession of any new matter. This is

commonly the effect of caloric, as has long
been universally allowed. In many cases,
however, philosophers have attributed it to
the action of a repulsive principle. How-
ever, from the many discoveries concerning
the nature and properties of the electric
fluid and caloric, there is the greatest reason
to believe that this repulsive principle is no
other than caloric or Are.

RASANT, or Razant, in fortification.
Rasant flank, or line, is that part of the cur-
tin or flank w lienee the shot exploded rase, or
glance along, the surface of the opposite bas-
tion.

RASH, in medicine, an eruption upon the
skin, thrown out in fevers or surfeits. See
Medicine.
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RAT. .See Mus.
RATAFIA, a spirituous liquor, prepared

from the kernels, &c. of several kinds of

fruit, particularly of cherries and apricots.

Ratafia of cherries is prepared by bruising the

cherries, and putting them into a vessel where-
in brandy has been long kept; then adding to

them the kernels of cherries, with strawber-

ries, sugar, cinnamon, white pepper, nut-

megs, cloves ; and to twenty pounds of cher-

ries, ten quarts of brandy. The vessel is left

open ten or twelve days, and then stopped

close for two months before it is tapped. Ra-

tafia of apricots is prepared two ways, viz.

either by boiling the apricots in white wine,

adding to the liquor an equal quantity of

brandy with sugar, cinnamon, mace, and the

kernels of apricots; infusing the whole for

eight or ten days, then straining the liquor,

and putting it up for use: or else by infusing

the apricots cut in pieces in brandy, for a day
or two, passing it through a straining bag, and
then putting in the usual ingredients.

RATCI1, or Rash, in clock-work, a sort
j

of wheel having twelve fangs, w hich serve to
j

lift up the detents every hour, and make the
J

clock strike. See Clock-work.
RATCHETS, in a watch, are the small

teeth at the bottom of the fusee, or barrel,
i

which stops it in winding up.

RATES, in the navy, the orders or classes

into which the ships of war are divided, ac- !

cording to their force and magnitude. The ;

regulation which limits the rates of men of

;

war to the smallest number possible, seems to

have been dictated by considerations ot po-

litical economy, or of the simplicity of

the service in the royal dock-yards. The
j

British fleet is accordingly distributed into six

rates, exclusive of the inferior vessels that

usually attend on naval armaments; as sloops

of war, armed ships, bomb-ketches, fire-ships '

and cutters, or schooners commanded by
j

lieutenants. Ships of the first rate mount
j

100 cannon, having 42-pounders on the
;

lower deck, 24-pounders on the middle deck,

12-pounders on the upper deck, and g-pound-
j

erson the quarter-deck and forecastle. They •

are manned with 850 men, including their i

officers, seamen, marines, and servants.

In general, the ships of every rate, besides
'

the captains, have the master, the boatswain,
|

the gunner, the chaplain, the purser, the sur-

geon, and the carpenter; all of whom, ex-

cept the captain, have their mates or assist-

ants, in which are comprehended the sail-

maker, the master at arms, the armourer, the

captain’s clerk, the gunsmith, &c. The
number of other officers is always in propor-

tion to the rate of the ship. Thus a first-rate

has six lieutenants, six master’s mates, twenty-

four midshipmen, and five surgeon’s mates,

who are considered as gentlemen : besides

the following petty officers; quarter-masters

and their mates, fourteen ;
boatswain’s mates

and yeomen, eight; gunner’s mates and as-

sistants, six; quarter-gunners, twenty-five;

carpenter’s mates, two, besides fourteen as-

sistants; with one steward, and stewards

mate to the purser.

If the dimensions of all ships of the same

rate were equal, it would be the simplest and

most perspicuous method to collect them

into one point of view in a table : but as

there is no invariable rule for the general di-

mensions, we must content ourselves with but

a few remarks on ships of each rate, so as to

RAT
give a general idea of the difference between

them.

The Victory, one of the last-built of our

first-rates, and ever memorable for being

commanded by lord Nelson in the glorious

battle of Trafalgar, is 222 feet 6 inches in

length, from the head to the stern
;
the length

ot her keel, 151 feet 3 inches; that of her

gun-deck, or lower deck, 186 feet; her ex-

treme breadth is 51 feet 10 inches; her depth

in the hold, 21 feet 6 inches; her burthen

2162 tons; and her poop reaches 6 feet be-

fore the mizen-mast.

Ships of the second rate carry 90 guns

upon three decks, of which those on the

lower battery are 32-pounders; those on the

middle, 18-pounders; on the upper deck,

12-pounders ;
and those on the quarter-deck,

6-pounders, which usually amount to four or

six. Their complement of men is 750, in

^vhich there are 6 lieutenants, four master’s-

mates, 24 midshipmen, and four surgeon’s-

mates, 14 quarter-masters and their mates,

eight boatswain's mates and yeomen, six gun-

ner’s mates and yeomen, with 22 quarter-gun-

ners, two carpenter’s-mates with 10 assist-

ants, and one steward and steward’s mate.

Ships of the third rate carry from 64 to 80

cannon, winch are 31, 18, and 9-pounders.

The 80-gun ships, however, begin to grow
out of repute, and to give way to ‘those of

74, 70, &c. which have only two whole bat-

teries; whereas the former have three, with

28 guns planted on each, the cannon ol their

upper deck being the same as those on the

quarter-deck and forecastle of the latter,

which are 9-pounders. The complement in a

74 is 650, and in a 64, 500 men; having, in

peace, four lieutenants, but in war, five ;
and

when an admiral is aboard, six. They have

three master’s-mates, 16 midshipmen, three

surgeon’s-mates, 10 quarter-masters and their

mates, six boatswain’s-mates and yeomen,
four gunner’s-mates and yeomen, with 18

quarter-gunners, one carpenter’s-mate with

eight assistants, and one steward and stew-

ard’s-mate under the purser.

Ships of the fourth rate mount from 60 to

50 guns, upon two decks, and the quarter-

deck. The lower tier is composed of 24-

pounders, the upper tier of 12-pounders, and
the cannon on the quarter-deck and fore-

castle are 6-pounders. The complement of

a 50-gun ship is 350 men, in which there are

three lieutenants, two master’s-mates, 10

midshipmen, two surgeon’s-mates, eight

quarter-masters and their mates, four boat-

swain’s mates and yeomen, one gunner’s-

mate and one yeoman, with 12 quarter-gun-

ner’s, one carpenter’s-mate and six assistants,

and a steward and steward’s-mate.

Vessels of war under the fourth rate, and

above the rate of sloops, are usually com-

prehended under the general name of fri-

gates, and never appear in the line of battle.

They are divided into the fifth and sixth rates

;

the former mounting from 50 to 32 guns, and

the latter from 28 to 20. The largest of the

fifth rate have two decks of cannon, the

lower battery being of 18-pounders, and that

of the upper-deck of 9-pounders ;
but those of

i 36 and 32 guns have one complete deck of

guns, mounting 12-pounders, besides the

quarter-deck and forecastle, which carry

6-pounders. The complement of a ship of

I 44 guns is 280 men; and that of a frigate of

I 3
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36 guns, 240 men. The first has three, and

the second two lieutenants ;
and both have

two master’s-mates, six midshipmen, two

surgeon’s-mates, six quarter-masters and their

mates, two boatswain’s-mates and one yeo-

man, one gunner’s mate and one yeoman,

with 10 or 11 quarter-gunners, and one purs-

er's steward.

Frigates of the 6th rate carry 9-pounders

those of 28 guns having 3-pounders on their

quarter-deck, with 200 men for their con p'e-

ment; and those ot 24, 160 men: the former

have two lieutenants, the latter one ; and both

have two master’s-mates, four midshipmen,

one surgeon’s-mate, four quarter-masters and

their mates, one boatswain’s-mate and one

yeoman, one gunner’s-mate and one yeoman,

with six or seven quarter-gunners, and one

purser’s-stesvard.

The sloops,of war carry from 18 to 8 can-

non : the largest have six-pounders ;
and the

smallest, viz. those of 8 or 10 guns, four-

pounders. Their officers are generally the

same as in the 6th ratea, with little variation ;

and their complements of men axe from 120

to 60, in proportion to their force or magni-

tude. Bomb-vessels are on the same establish-

ment as sloops ;
but fire-ships and hospital-

ships are on that of fifth rates.

Nothing more evidently manifests the great

improvement of the marine art, and the de-

gree of perfection to which it lias arrived in

Britain, than the facility of managing our first

rates; which were formerly esteemed incapa-

ble of government, unless in the most fa-

vourable weather of the summer. Ships of

the second rate, and those of the third, which

have three decks, carry their sails remarka-

bly well, and labour very little at sea. They
are excellent in a general action, or in can-

nonading a fortress. Those of the third

rate, which have two tiers, are fit for the line

of battle, to lead the convoys and squadrons

of ships of war in action, and in general to

suit the different exigencies of the naval ser-

vice. The fourth-rates may be employed on

t he same occasions as the third-rates, and may
be also destined amongst the foreign colonics,

or on expeditions ot great distance; since

these vessels are usually excellent for keep-

ing and sustaining the sea. Vessels of the

fifth rate are too weak to suffer the shock of a

line of battle
;
but they may be destined to

lead the convoys of merchant-ships, to pro-

tect the commerce in the colonies, to cruize in

different stations, to accompany squadrons, or

be sent express with necessary intelligence

and orders. The same may be observed of

the sixth-rates. The frigates, which mount
from 28 to 33 guns upon one deck, with tire

quarter-deck, are extremely proper for cruiz-

ing against privateers, or for short expedi-

tions, "being light, long, and usually excellent

sailers.

RATEEN, in commerce, a thick woollen

stuff, quilled, woven on a loom with four

treadles, like serges, and other stuffs, that

have the whale or quilling. There are some
rateens dressed and prepared like cloths;

others left simply in the hair, and others

where the hair or knap is frized.

RATIO, in arithmetic and geometry, is

that relation of homogeneous things which
determines the quantity cf one from the

quantity of another, without the interven-

tion of a third.

Two numbers, lines, ©r quantities, A. and
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B, being proposed, their relation one to an-
other may be considered under one of these
two heads: 1. How much A exceeds B, or
B exceeds A; and this is found by taking A
from B or Bfroni A, and is called arithmetical
reason, or ratio. 2. Or how many times,
and parts of a time, A contains B, or B con-
tains A; and this is called geometric reason or
ratio; (or, as Euclid defines it, it is the mu-
tual habitude, of respect, of two magnitudes
pt the same kind, according to quantity; that
is, as to how often the one contains, or is

contained in, the other
;) and is found by di-

viding A by B, or B by A; and here note,
that that quantity which is referred to another
quantity, is called the antecedent of the ra-
tio; and that to which the other is referred,
is called the consequent of the ratio; as, in
the ratio ofA to B, A is the antecedent, and
lithe consequent. Therefore' any quantity,
as antecedent, divided by any quanitv as a
consequent, gives the ratio' of that antecedent
to the consequent.

Thus the ratio of A to B is — , but the ratio
B

of B to A is —
; and, in numbers, the ratio

A

c , _ ^ . 12
of 12 to 4 is — — 3, or triple; but the ratio

4 1
of 4 to 12 is --- = —

, or subtriple.

The quantities thus compared must be of
the same kind; that is, such which, by mul-
tiplication, may be made to exceed one the
other; or as these quantities are said to have a
ratio between them, which, being multiplied,
may be made to exceed one another. Thus
a line, how short soever, may be multiplied,
that is, produced so long as, to exceed in

length any given right line, and consequently
these may be compared together, and the
ratio expressed; but as a line can never, by
any multiplication whatever, be made to have
breadth, that is, to be made equal to a super-
ficies, how small soever

; these can therefore
never be compared together, and conse-
quently have no ratio or respect one to an-
other, according to quantity: that is, as to
how often the one contains, or is contained in,

the other. See Proportion.
RATION, a certain allowance which is

given in bread, &c. or forage, when troops
are on service, for an officer or soldier.

Complete rot ion of the small .species.

Flour, or bread - 14 lbs.

Beef - - i

or pork - 4
Peas - - - - i pint
Butter, or cheese - i oz.
Rice - - - - l oz.

When the small species are not issued, 14
lbs. of Hour or bread, with 14 lbs. of beef, or
10 oz. of pork, forms a complete ration ; or
.3 lbs. of beet, or 2 lbs. of cheese, or hah'

a

pound of rice, forms a complete ration.

The deductions to be taken for provisions
from the pay of officers, non-commissioned
officers, or men, are the same for ail ranks,

and in all corps, uiid -v the like circumstances
of service, when serving out of Great Britain,

on stations where provisions are supplied bv
tiie public; also, when embarked in trans-

ports or other vessels, (except when serving
as marines ;) also when prisoners of war. nr-
maintained at the expence of Great Britain

;

also when in general hospitals, whether at

home or abroad, a deduction of sixpence per
dav.

A deduction of threepence halfpenny from
the pay of every non-commissioned officer

and private in Jamaica, in New South Wales,
or Gibraltar. Non-commissioned officers

and soldiers serving as marines shall not be
liable to any deduction from their full pay on
account of provisions.

Ration for a horse on home service in 17ff6,

l41bs. of hay, 10 lbs. of oats, 4 lbs. of straw,
for which a stoppage is made of sixpence.
The French use the same term, viz. ration

(is foi-n, a ration of hay ; double radon,
double ration; demi-ration, a half-ration.

RATIONAL is applied to integral, frac-

tional, and mixt numbers; thus we say, ra-

tional fraction, rational integer, and rational

mixt number.
Rational is applied to the true horizon, in

opposition to the sensible or apparent one.
RATIONALE, a solution, or account of

the principles of some opinion, action, hypo-
thesis, phtenomenon, or the like.

RATLINES, or, as the seamen call them,
Ratlins, those lines which make the ladder-
steps to get up the shrouds and futtocks,
hence called the ratlins of the shrouds.

RATTLE-SNAKE. See Crotalus.
RAVELIN, in fortification, was antientlv

a flat bastion, placed in the middle of a cur-
tin ; but now a detached work composed only
ot two faces, which make a saliant angle,
without any flanks, and raised before the cur-
tin on the counterscarp of the place. A
ravelin is a triangular work, resembling the
point of a bastion with the flanks cut off.

See Fortification.
Its use before a curtin is, to cover the oppo-

site flanks of the two next bastions. It is

used also to cover a bridge, or a gate, and is

always placed without the moat. There are
also double ravelins that serve to cover each
other; they are said to be double when they
are joined by a curtin.

RAVEN. SeeCoRvus.
RAUWOLFIA, a genus of the pentan-

dria monogynia class of plants, the corolla of
which consists of a single funnel-fashioned
petal, with a large limb, divided into five

ianceolatcd segments
; the fruit is a succulent

berry, with two seeds. There are four spe-
cies, trees of South America.
RAY, a beam of light emitted from a ra-

diant or luminous body. See Optics.
Rays of light, colour and heat. of. Dr.

Herschel had been employed in making ob-
servations on the sun by means of telescopes.
To prevent the inconvenience arising from
the heat, he used coloured glasses ; but these
glasses, when they were deep enough colour-
ed to intercept the light, very soon cracked
and broke in pieces. This circumstance in-

duced him to examine the heating power of ;

the different coloured rays. He made each
of them in its turn fall upon the bulb of a
thermometer, near which two other thermo-
meters were plated to serve as a standard.
The number of degrees which the thermo-

i

m*. ter exposed to the coloured ray rose above
j

the other two thermometers, indicated the
heating power' of that ray. He found that
the most refrangible rays have the least
heating- power; and that the heating power
gradually increases as the refrangibility di-

minishes. The violet ray therefore has the

smallest heating power, and the red ray the.,

greatest. Dr. Herschel found that the iseat-

ing power of the violet, green, and red vaysr
are to each other as the following numbers :

Violet = 16

Green — 22.4

Red = 55

It Struck Dr. Herschel as remarkable, that';

the illuminating power and the heating power
of the rays follow such different laws. The
first exists in greatest perfection in the mid-
dle of the spectrum, and diminishes as we
approach either extremity ; but the second
increases constantly from the violet end, and
is greatest at the red end. This led him to

suspect that perhaps the heating power does
not stop at the end of the visible spectrum,
but is continued beyond it. He placed the

thermometer completely beyond the boun-
dary of the red ray, but still in the line of

the spectrum ; and it rose still higher than it

had done when exposed to the red ray. On
shifting the thermometer still farther/it con-
tinued to rise; and the rise did not reach its

maximum till the thermometer was half an
inch beyond the utmost extremity of the red
ray. When shifted still iarther, it sunk a
little; but the power of heating was sensible
at the .distance of If inch from the red ray.

These important experiments have been
lately repeated and fully confirmed by sir

Henry Englefield, in the presence of some
very good judges. The apparatus was very
different irom that of Dr. Herschel, and con-
trived on pin pose to obviate certain objec-
tions which had been made to the conclusions
drawn by that illustrious philosopher. T he
bulbs of the thermometers used were mostly
blackened. The following table exhibit's

the result obtained in one of these experi-
ments :

Thermometer in the blue
in 3' from 55° to 56’
green 3 54 58
yellow 3 56 62
full red C) I

^ 1 56 72
confines of red 24 58 735-

the visible lig lit 2-| 61
4-

79

The thermometer with its bulb blackened
rose much more when placed in the same cir-
cumstances, than the thermometer whose
buib was either naked or whitened with
pah t. This will be apparent from the fol-
lowing table:

Redray - - S^k th
L
erm

£v\ hite therm.

Time.

S'

from
58°

55

To
61°

58

Dark - - - $
Black themi. 59

1 White therm. 58 58$

Confines of red 5 th
L
ern ’

•

'

( vv lute therm.
3

59

574
71

60|
--- v oil ijuny tiisie-

field take notice ot a faint blush of red of a
semi-oval form, visible when the rays beyond
the red end ot the spectrum were collected
by a lens.

From these experiments it seems to follow
that there are rays emitted from the sun*
which produce heat, but have not the power
of illuminating; and that these are the rays
which produce the greatest quantity of heat
Consequently caloric is emitted from the si r

§



nyq and Uie rays of caloric are not lire
'

lime with the rays of light.

I.O.i examining the other extremity of the
j

Ipectrmn, Dr. llerschel ascertained that no

lavs' of caloric can tie traced beyond the

•ndet ray. He had found, however, as Sen*

In-bier had done before him, that all the 'co-

loured rays of the spectrum have the power
pf heating: it may be questioned therefore

v tielher there are any rays which do not warm.
Li 'he coloured rays must either have the pro-

perty of exciting heat as rays of light, or they

In ust derive that property from a mixture of

h ays of caloric. If the first of these supposi-

tions was true, light ought to excite heat in

kill cases; but it has been long known to phi-

losophers that the light of tiie moon does not

produce the least sensible heat, even when
{concentrated so strongly as to surpass, in

{point of illumination, the brightest candles

or lamps, and yet these produce a very sen-

sible heat. Here then are rays of light which
do not produce heat; rays, too, composed of

jail the Seven prismatic coloured rays. We
must conclude, from this well-known fact,

that rays of light do not excite heat
;
and

consequently that the coloured rays from the

Isun and combustible bodies, since they ex-

’ cite heat, must consist of a mixture of rays

;
of light and rays of caloric. That this is the

case was demonstrated long ago by Dr.
ilooke, and afterwards by Scheele, who se-

parated the two species from each other by a

very simple method. If a glass mirror is

held before a lire, it reflects the rays of light,

but not the rays of caloric ; a metallic mirror,

I on the other hand, reflects both. The glass

mirror becomes hot ;
the metallic mirror does

j

not alter its temperature. If a plate of glass is

[suddenly interposed between a glowing lire

and the face, it intercepts completely the

warming power of the fire, without causing

any sensible diminution of its brilliancy
;
con-

i
sequently it intercepts the rays of caloric,

but allows the rays of light to pass. If the

{glass is allowed to remain in its station till its

|

temperature has reached its maximum, in

j

that situation it ceases to intercept the rays

of caloric, but allows them to pass as freely

j

as the rays of light. This curious fact, which
shews us that glass only intercepts the rays

! of caloric til! it is saturated with them, was

i
discovered long ago by Dr. Robison, pro-

j

fessor of natural philosophy in the university of

Edinburgh. These facts are sufficient to con-

vince us that the rays of light and of caloric

j
are different, and that the coloured rays de-

rive their heating power from the rays of ca-

! loric which they contain. Thus it appears

|
that solar light is composed of three sets of

! rays, the colorific, the calorific, and the de-

oxidizing.

The rays of caloric are refracted by trans-

j

parent bodies just as the rays of light. We
see, too, that, like the rays of light, they differ

in their retrangibility; that some of them are

as refrangible as the violet rays, but that the

j

greater number of them are less refrangible

than the red rays. Whether they are trans-

mitted through all transparent bodies has not

been ascertained ;
neither has the difference

of their refraction in different mediums been

I
examined. We are certain, however, that

! they are transmitted and refracted bv all

transparent bodies which have been employ-
I ed as burning-glasses. Dr. Herschel has also

proved, by experiment, that it is not only the
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caloric emitted by the sun which is refran- f

gible, but likewise the rays emitted by com-
mon fires, by candles, by hot iron, and even
by hot water.

The rays of caloric are reflected by po-

lished surfaces in the same manner as the

rays of light. This was lately proved by
Herschel ; but it had been demonstrated long

before by Scheele, who had even ascertained

that the angle of- their reflection is equal to

the angle of their incidence. Mr. Pictet

also had made a set of very ingenious expe-

riments on this subject, about the year 1790,

which led to the same conclusion. He placed

two concave mirrors of tin, of nine inches

focus, at the distance of twelve feet two inches

from one another. In the focus of one of

them he placed a ball of iron two inches in

diameter, heated so as not to be visible in

the dark ;
in the other was placed the bulb

of a thermometer. In six minutes the ther-

mometer rose 22°. A lighted candle, which

was substituted for the ball of iron, produced
nearly the same effect. In this case botli

light and heat appeared to act. In order to

separate them, he interposed between the

two mirrors a plate of clear glass. The ther-

mometer sunk in nine minutes 14°; and when
the glass was again removed, it rose in seven

minutes about 12°; yet the light which fell on

the thermometer did not seem at all dimi-

nished by the glass. Mr. Pictet therefore

concluded, that the caloric had been reflected

by the mirror, and that it had been the cause

of the rise of flic thermometer. In another

experiment, a glass matrass was substituted

for the iron ball, nearly of the same diameter

with it, and containing 2044 grains of boiling

water. Two minutes after a thick screen of

silk, which had been interposed between the

two mirrors, was removed, the thermometer
rose from 47-' to 50-f, and descended again

the moment the matrass was removed from
the focus.

'The mirrors of tin were now placed at the

distance of 90 inches from each other; the

matrass with the boiling water in one of the

foci, and a very sensible air- thermometer in

the other, every degree of which was equal

to about A— of a degree of Fahrenheit. Ex-

actly in the middle space between the two

mirrors there was placed a very thin common
glass mirror, suspended in such a manner
that either side could b'e turned towards the

matrass. When the polished side of this

mirror was turned to the matrass, the thermo-

meter rose only 0.5°; but when the side cover -

ed with tin foil, and which had been blackened

with ink and smoke, was turned towards the

matrass, the thermometer rose to 3.5°. In

another experiment, when the polished side

of the mirror was turned to the matrass, the

thermometer rose 3°, when the other side

9.2°. On rubbing off the tin foil, and repeat-

ing the experiment, the thermometer rose

18°. On substituting for the glass mirror a

piece of thin white pasteboard of the same
dimensions with it, the thermometer rose 10°.

As the rays of light and of caloric emitted

by the sun accompany each other, it cannot

be doubted that they move with the same
velocity. The rays of caloric, therefore,

move at the rate of almost 200,000 miles in a

second. This is confirmed by an experiment

of Mr. Pictet. He placed two concave mir-

rors at the distance of 69 feet from each

other; the one of tin as before, the other of
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plaistcr gilt, and IS inches in diameter. Into

the focus of this last mirror he put an- air-

thermometer, and a hot bullet of iron into

that of the other. A few inches from the

face of the tin mirror there was placed a thick

screen, which was removed as soon as the

bullet reached the focus. The thermometer1

rose the instant the screen was removed,
without any perceptible interval; conse-
quently the time which caloric takes in mov -

ing 69 feet is too minute to be measured.

We see at once that this must be the case

when w e recollect that caloric moves at the

rate of 200,000 miles in a second.

The velocity of caloric being equal to that

of light, its particles must be equally minute.
Therefore neither the addition of caloric nor
its abstraction can sensibly affect the weight
of bodies. As thij follows necessarily as a
consequence from* Dr. Herschel’s experi-
ments, was it possible to prove by experi-

ment that caloric affects the weight of bodies,

the theory founded on Dr. Herschel’s dis-

coveries would be overturned : but sucli de-
ductions have been drawn from the experi-

ments of De Luc, Fordyce, Morveau, and
Chaussic-r. According to these philosophers,

bodies become absolutely lighter by being
heated. The experiment of Fordyce, w hich
seems to have been made with the greatest

care, was conducted in the following manner:

He took a glass globe three inches in dia-

meter, with a short neck, and weighing 451
grains

;
poured into it 1700 grains of water

trom the New ltiver, London, and then seal-

ed it hermetically.
. The whole weighed

215011- grains at the temperature of 32°. It

was put for twenty minutes into a freezing

mixture, of snow and salt till some of it was
frozen; it was then, after being wiped first

with a dry linen cloth, next with clean
washed dry leather, immediately weighed,
and found to be A- of a grain heavier than
before. This was repeated exactly in the
same manner five different times ; at each,

more of the water was frozen, and more weight
gained. When the whole water was frozen,
it was.j3g.ths of a grain heavier than it had
been when fluid. A thermometer applied to

the globe stood at 10°. When allowed to re-

main till the thermometer rose to 32 1

, it

weighed Ag-lhs of a grain more than it did at

the same temperature when fluid. It will

be seen afterwards, that ice contains less ca-

loric than water of the same temperature
with it. The balance used was nice enough
to mark - t

6
th part of a grain.

This subject had attracted the attention of
Lavoisier, a philosopher distinguished by the
uncommon accuracy of his researches. Hi*
experiments, which were published in the
Memoirs of the French Academy for 1783,
led [dm to conclude that the weight of bodies
is not altered by heating or cooling them,
and consequently that caloric produces no
sensible change on the weight of bodies.
Count Rumford’s experiments on the same
subject, which were made about the year
1797, are perfectly decisive. He repeated
the experiment of Dr. Fordyce with the most
scrupulous caution ; and by a number of the
most ingenious contrivances, demonstrated,
that neither the addition nor the abstraction
of caloric makes any sensible alteration in the
weight of bodies.
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Caloric not only possesses the velocity of

l'gnlj hilt agrees with it also in another pro-
perty no less peculiar. Its particles are
never tound cohering together in masses;
and whenever tluey are forcibly accumulated,
they jly off in ail directions, and separate
~h'om each other with inconceivable rapidity.
I ms property necessarily supposes the exist-
ence of a mutual repulsion between the par-
ticles of caloric.

1 hits i< appears that caloric and light re-
»emb’e each other in a great number of pro-
perties. Both are emitted from the sun in

rays, with the velocity of 200,000 miles in a
second; both of them are retracted by trans-
parent bodies, and reflected bv polished sur-
faces

; both of them consist of particles which
mutually repel each other, and which pro-
duce no sensible effect upon the weight of
other bodies. They differ, however, in this

particular; light produces in us the sensation
of vision

; caloric, on the contrary, the sen-
sation of heat.

Upon the whole, we are authorized by the
above statement of facts, to conclude, that
the solar light is composed of three distinct
substances, in some measure separable by the
prism on account of the difference of their
refrangibllity. The calorific rays are the least

refrangible, the deoxidizing rays are most re-
frangible, and the colorific rays possess a
mean degree of refrangibility. " Hence the
rays in the middle of the spectrum have the
greatest illuminating power, those beyond
the red end the greatest heating power, and
those beyond the violet end the greatest de-
oxidizing power: and the heating power on
the one hand, and the deoxidizing power on
the other, gradually increase as we approach
that end of the spectrum where the maximum
of each is concentrated. These different bo-
dies resemble each other in so many particu-
lars, that the same reasoning respecting re-

frangibility, retlexibility, &c may be applied
to all; but they produce 'different effects

upon those bodies on which they act. Little

progress has yet been made in the investiga-
tion of these effects

;
but we may look for-

ward to this subject as likely to correct many
vague and unmeaning opinions which are at

present in repute among philosophers.

RAZOR-BILL. See Alka.

REACH, in the sea language, signifies the
distance between any two points of land,

Jytng nearly in a right line.

RE-ACTION, in physiology, the resist-

ance made by all bodies to the action or im-
pulse of others, that endeavour to change
its state whether of motion or rest. See
Motion,
REALGAR, a mineral found in Sicily and

various part's of Germany. ‘ If is ‘ either mas-
sive or crystallized. The primitive form of

the crystal is an octahedron with scalene.tri-

angies, and it commonly appears in 4, 6, 8,

30, or 12 sided prisms, terminated by four-

sided summits. Colour red. Streak yellow-

ish-red. Specific gravity 3.338. It is elec-

tric per se, and becomes negatively electric

by friction. Before the blowpipe it melts

easily, burns with a blue flame, and soon eva-

porates. It is also the old name for a sul-

phuret of arsenic, found native in different

parts of Europe. It has a scarlet colour, and
is often crystallized in transparent prisms.

\

Its specific gravity is 3.2. it is composed of
j

I

50 parts of arsenic, and 20 of sulphur, and it

is sometimes used as a part.

_

REAR, a term frequently used in compo-
sition, to denote something behind, or back-
wards, in respect of another, in opposition to
van: thus, in a military sense, it is used for

j

the hind part of an army, in opposition to the
1 front, for the rear -guard, rear half- files,

rear-line, rear-rank, and rear-admiral.
RL-AT1 ACHMENT, a second attach-

ment of him that was formerly attached and
dismissed the court without day, as by the
not coming ot the justices, or some such ca-
sualty.

REAUMUR1A, a genus of the class and
order polyandria pentagynia. The calyx is

six-leaved
;
petals five

;
caps, one-celled, five-

valved, manv-seeded. There is one species,
an annual ot Egypt.
REBATE, or Rebatement, in com-

merce, a term much used at Amsterdam, for
an abatement in the price of several commo-
dities, when the buyer, instead of taking
time, advances ready money.
R EBELLION, taking up arms traitorously

against the king, be it by natural subjects, or
by others once subdued. See Riot.
REBUTTER, is the answer of the defend-

ant to the plaintiff’s sur-rejoinder.

RECAPITULATION, in oratory, &.c. is

a summary, or a concise and transient enu-
meration, of the principal tilings insisted on
in the preceding discourse, whereby the
force of the whole is collected into one view.
RECAPTION. Where one has deprived

another of his property, the owner may law-
fully claim and retake it wherever he hap-
pens to find it, so that it shall be not in a
riotous manner, or attended with any breach
of the peace.

RECEIPTS, are acknowledgments in
writing of having received a sum ot money or
other value. A receipt is either a voucher
tor an obligation discharged or one incurred
Receipts for money above 40.?. must be on
stamps: but on the back of a bill of exchange
or promissory note which is already stamp-
ed, is good without a farther duty. Writing'
a receipt on a stamp of greater value than the
law requires, incurs no penalty, and the re-
ceipt is good ; but if on a stamp of a lower
value, or on unstamped paper, then a re-
ceipt is no discharge, and incurs a penalty.
See Stamp.
RECEIVER, in pneumatics, a glass ves-

sel for containing the thing on which an
experiment in the air-pump is to be made.
See Pneumatics.
Receiver, in chemistry, a vessel of earth,

glass, &c. for receiving any distilled liquor.
Receiver. Receiving stolen goods, know-

ing themto
(
b£ s£olpn x a, high, njisderpea-

nour at the common law ; and by several sta-
tutes is made felony and transportation

; and
in some particular instances, felony without
benefit of clergy.

Receiver also signifies an officer, of
which there are several kinds, denominated
from the particular matters they receive, the
places where, or the persons from whom, &c.
1 . Receiver of the fines is an officer appoint-
ed to receive the money of such persons as
compound with the king, upon original writs
sued out of chancery. 2. Receiver-general
ol the duchy of Lancaster is an officer be-
longing to the duchy-court, who collects all

the revenues, fines, forfeitures, and asses*-

4

merits, within that duchy, 3. Receiver-ge4
ueral of the public revenue, is an officer ap-
pointed in every county, to receive the taxes
granted by parliament, and remit the money
to the treasury.

*

RECIPE, in medicine, a prescription or
remedy, to be taken by a patient; so called
because always beginning with the word re-
cipe, i. e. take

; which is generally denoted'
by the abbreviature j^.

RECIPIANGEE, or Recipient ancle,
a mathematical instrument, serving to mea-
sure re-enlering and saliant angles, especially
in fortification.

It usually consists of two arms, or rulers
AC, and BC (Plate Miscel. fig. 197) riveted
together at C, and capable of being opened
and closed, like a sector. To take an angle
with it, they lay the centre of a protractor over
the joint C, and apply its diameter to one of
the rulers; then the degrees cut by the edge
of the other ruler, shew the quantity of the
angle.

There are other forms of this instrument

:

that represented tig. 198, has a graduated
circle, by which the angles may be readily
measured by its index; and fig. 399, fs
another kind composed of four equal rulers
of brass, riveted together by their ends, so as
to form a parallelogram

; and on one of the
rulers is fixed a graduated semicircle, which
measures the opposite angle of the parallelo-
gram, by means of one of the rulers produced,
so as to serve instead of an index.
RECIPROCAL terms, among logicians,

1
are those which have the same signification

;
and consequently are convertible, or may be
used for each other.

Reciprocal figures, in geometry, those
which have the antecedents and consequents
of the same ratio, in both figures. Thus,
(Plate Miscel. fig. 200,) A:B::C:D; or
12:4:: 9; 3; that is, as much as the side
A, in the first rectangle, is longer than B, so
much deeper is the side C, in the second rect-
angle, than the side D in the first

; and, con-
sequently, the greater length of the one is
compensated by the greater breadth or depth
ot the other

, tor as the side A is ^ longer'
than C, so B is I longer than D, and The
rectangles of course equal

; that is, A -f- D= }] X C, °r 12 x 3 = 4X 9 = 36.
1 his is the foundation of that capital tlieo-

u ni, viz. that the rectangle of the extremes is
always equal to that of the means

; and, con-
sequently, the reason of the rule of three.
Hence it follows, that if any two triangles,

]

parallelograms, prisms, parallelepipeds,py-
ramids, cones, or cylinders, have their bases
and altitudes reciprocally proportional, those 1

two figures or solids are equal to each other;
a.n'J, vice versa, if they are equal, then their
bases and altitudes are reciprocally propor-
tional. See Triangle, Parallelogram,
&c.

j\^ciprocal proportion, in arithmetic
is when, in four numbers, the- fourth is less
than the second, by so much as the third is

-

greater than the first
; and vice versa.

This is the foundation of the inverse, or in- :

direct, rule of three : thus, 4: 10 : : 8 : 5.
It is applied also to quantities which, being I

multiplied together, produce unity. Thus -i_

and, .v, y and are reciprocal quantities, b«*
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I RECI TATI\ O, or Recitative, in mu-
le, a kind of singing, that differs but little
•o.n ordinary pronunciation, such as that in
Il'ich the several parts of the liturgv are re-
parsed in cathedrals; or that in which the
fetors commonly deliver themselves on the
heatre at the opera, when they are to express
jome action or passion, to relate some event,

F reveal some design. Notwithstanding this
ort of composition is noted in true time, the
»er;brmer is at liberty to alter the bars of
treasure, and make some long and others
port, as his subject requires; hence the
borough -bass to the recitative is usually
faced below the other, to the end that he,
dio is to accompany the voice, may rather
bserve and follow the singer, than the person
hat beats the time.

RECKONING, or a Ship’s Reckon-
ing, in navigation, is that account by which
t anytime it may be known where the ship
and on what course or courses she is to

teer in order to gain her port
; and that ac-

cent taken lrom the log-board is called the
ead-reckoning. See Navigation.
RECL1XER, or Reclining diae. See

Dialling.

RECOaN ISANCE, is an obligation of
|cord, wnich a man enters into before some
ourt of record, or magistrate duly autho-
red, with condition to some particular act;

|

to appear at the assize* or quarter-sessions,
) keep the peace, &c.

j

RECOIL,^ or Rebound, the starting back-
jard of a fire-arm, after an explosion. Mer-
innus tells us, that a cannon 1 ‘2 feet in leno-th,
jeighing 64001b. gives a ball of 24 lb. an uni-
fn» velocity of 640 feet per second. Putting
jerefore, W — 6400, w = 24, V =: 640, and

j

~ die velocity with which the cannon re-
j»Is

i
we shall have (because the momenta of

ic cannon and ball are equal) Wv = : and
wv _ 24 X 64

w ~ 6400
— 2

> 4 that is, it

ould recoil at the rate of 2T
4
^ feet per second*

j

tree to move.

I
RECORD. An act committed to writing

fany of the king’s courts, during the term
jheiein it is written, is alterable, being no
jeord

; but that term once ended, and the act
|ly. enrolled, it is a record, and of that
fedit which admits of no alteration or proof
j the contrary.

[RECORDAR E facias, a writ directed to

F sheriff, to remove a cause out of an in-
rior court, into the king’s-bench or common-
leas.

[RECORDER, a person whom the mayor
id other magistrates of a city or corporation
pociate to them, for their better direction in
fitters of justice, and proceedings in law;

j
which account this person is generally a

lunsellor, or other person well skilled in the
vv. i he recorder of London is chosen by
|e lord-mayor and aldermen ; and, as he is

-Id to be the mouth of the city, he delivers
e judgment of the courts, and* records and
irtities the city customs.
IIECO \ Elli

, in law, is obtaining any
fug by judgment or trial at law.
A recovery resembles a tine so far as being
[action real or fictitious, and in that lands
| i

EEC
are recovered against the tenant of the free-
hold, and an absolute fee-simple is vested in
the recoverer; but it is carried on through
every stage of proceeding, instead of being
compromised like a line. See Fine.

i

I h>s invention we owe to the ingenuity of
the ecclesiastics, to evade the statute of mort-
main, which prohibited them from purchasing
or receiving, under pretence of a free gift,
any lands or tenements whatsoever

; and as
judgment w as given for religious houses, they
were presumed to have recovered the lands
by sentence of law, on a supposed prior title,

and were held not to come within the statute!
1 he convenience of those recoveries was soon
discovered, and made use of by lay persons
as a common mode of transferring lands;
but the want of moderation en the part of the
ecclesiastics, in their frequent recourse to
feigned recoveries, was such as to call for
parliamentary interference, and gave rise to
the act in the reign of Edward the First, called
the statute of Westminster; which enacts,
that in all cases where ecclesiastical persons
recovered lands by default, a jury should try
the right

;
and if the demandants w ere found

to have no title, the land should be forfeited
to the lord of the fee, according to the statute
of mortmain.

Tins act threw the recoveries into disuse,
till they were resumed as a mode of evading
the strictness of the statute tie donis con-
ditionalibus, which lays a general restraint
on alienation. The people made many at-
tempts to procure a repeal of this statute,
but iii vain; but as the inconveniences were
manifest, the judges always endeavoured to
contrive means ot evading it; and it was de-
cided in a case in the reign of Edward IV.
that a common recovery suffered by a tenant
intail, should operate as an effectual bar to
his estate tail, and to all remainders and rever-
sions depending thereon; by which means
tenants in tail are now enabled to dispose of
their estates, or convert them into estates in
fee-simple; and it may be suffered of all

things, whereof a writ of covenant mav be
brought for the purpose of levying a fine.
There are three persons required to form
a recovery

; the demandant, tenant, and
vouchee. The demandant is he who brings
the writ of entry; the tenant is he against
whom the writ is brought

; and the vouchee is

he whom the tenant vouches and calls to
warranty; but this may be better understood
by supposing John Jacobs to be tenant of the
freehold, and desirous of suffering a recovery
to cut off all entails and reversions, and to con-
vey the estate in fee-simple to James Jenkins.
Jenkins sues out a v l it of precipe quod reddat,
as in the case of a fine, and charges that the
defendant has no title, but came into pos-
session after Hugh Hunt had turned the
plaintiff out of it. The proceedings are made
upon the recovery-roll, in which the writ and
complaint of the demandant are recited

; the
tenant then appears and calls upon one
Charles Browning, who is supposed at the
original purchase to have warranted the title

to the tenant, and who is denominated the
vouchee: the vouchee then appears, is im-
pleaded, and defends the the title. Jenkins,
the demandant, craves leave to imparl, which
is granted

; the plaintiff then returns into
court, but the vouchee disappears and makes
default; judgment is of course given for Jen-
kins, and Jacobs is to recover the value of the
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land from Charles Browning, as he lost them
through his default. But on. enquiry, it is

always found that Browning (who is merely
an officer of the court, and denominated the
common vouchee, from being always vouch-
(A.l), has no kinds, so that Jacobs, now called
the u covice, lias but a nominal recomper.ee;
and the plaintiff, who is now recoverer, has
the lands vested in him by judgment of the
court, and Seisin delivered by the sheriff.
A lecovery is sometimes with double or

ticble voucher, or even more if necessary.
And, indeed, a double voucher is the most
common, by first conveying an estate to any
t u i i cl person, against whom the writ is issued,
lie then vouches the tenant in tail who
vouches over the common vouchee; for if
tne recovery is had immediately against the
tenant in tail, it bars only such estate in
the pi anises of which he is then actually
seized

; but if the recovery is had against a
third person, and the tenant in tail is the first
vouchee, it bars every latent right and in-
terest which he may ‘have in the lands re-
coveied. If an infant suffers a recovery in.

person, he may reverse if, but then the L r i

t

of error must be brought during his minority.
Sometimes, though but seldom, the court
pei nr its the infant to appear by guardian,
where the recovery is of manifest advantage
to the infant

; and when this has been allowed
by the judges, the infant cannot set it aside;
but if it is to the prejudice of the infant, he
has a remedy by action against the guardian.
1 Ins appears from several cases. If the in-
fant appears by attorney, he may reverse the
lecovei v aftei he is of age, because it may he
here discovered by trial whether the warrant
of attorney was made by him while an in-
iai;t. A married woman joining with her
husband in suffering a recovery, will bar her
remainder

; because as she is examined pri-
vately as to her consent, it takes away die
presumption in law that it is done by the
compulsion of her husband.

All persons have power to suffer a recovery
except the king (for if he does, he must either
be tenant or vouchee, and in both cases the
plaintiff must count against him, which the
law does not allow), infants, persons non
compos, and women who are possessed of
dower; who are prohibited by the statute of
1 1 Henry VII. c. 20, which enacts that a re-
covery suffered by any woman of lands set-
tled on her by her husband, or settled on her
husband and her by any of his ancestors, shall
be void.

I he effect of common recoveries may
appear to be an absolute bar not only of ail
estates tail, but of remainders and reversions
expectant on the determination of such
estates. So that a tenant in tail may convey
lands in tail to the recoverer, free* and dis-
chaiged of all conditions and appointments in
tail, and of all remainders and reversions. But
as is before mentioned, a woman possessed of
dower is prevented by the statute

; and by
the statute ot 1 1 Eliz. c. 8, no tenant for life
of any sort can suffer a recovery, so as to bind
them in remainder or reversion. Koc which
reason, if there is a tenant for life with re-
mainder in tail, and other remainders over
and the tenant for life is desirous to suffer a
valid recovery, either he or the tenant to the
Precipe must vouch the remainder-man in
tail. It is an essential part of a recovery that
the tenant to the precipe should be actually
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seised of the freehold ;

but by 14 Geo. If.

though the legal freehold should be vested in

lessees, yet those who are intitled to the next

freehold estate in remainder or reversion may

make a good tenant to the precipe; and

though the deed or tine which creates such

tenant should be subsequent to the judgment

of recovery, if it is in the same term, the re-

covery is valid ;
and that though the recovery

itself does not appear to be entered, or not

regularly entered on record: yet the deed

to make a tenant to the precipe and declare

the uses of the recovery, with twenty years

possession, shall be sufficient evidence ot the

recovery. If a recovery is levied without any

good consideration or the uses declared, they'

only enure to the use of him who levies them

;

and if there is a consideration, yet as the

most usual tme,sur cognizance dedroitcomme
ces, &c. conveys an absolute estate without

limitations, these conveyances could not be

made to answer the purposes of family settle-

ments (wherein a variety of uses and design-

ations is often necessary), unless their force

and effect were made subject to the direction

of more complicated deeds. I hese deeds, if

made previous to the judgment, are called

deeds to lead the uses; if subsequent, to de-

clare them.

RECTANGLE, in geometry, the same

with a right-angled parallelogram.

RECTANGLED, Rectangular, or

Rig ht-an g led, appellations given to figures

and solids which have one or more right

angles: thus a triangle with one right angle,

is termed a rectangled triangle ;
also parallel-

ograms with right angles, squares, cubes, oic.

are rectangular. Solids, as cones, cylindeis,

&c. are also said to be rectangular with re-

spect to their situation, when their axes are

perpendicular to the plane of the horizon.

RECTIFICATION, in geometry, is the

finding a right line, equal in length to a

curve. See the article Cur ve.

The rectification of' curves is a branch of

the higher geometry, where the use ot the

inverse method ot fluxions is very con-

spicuous.

Case I. Let ACC, (Plate Miscel. fig.

201) be any kind of curve, whose ordinates

are parallel to themselves, and perpendicular

totlie axis AQ. Then if the fluxion of the

absciss AM is, denoted by Mwt, or by Gn
(equal and parallel to Mwt),‘and nS, equal and

parallel to Cr, is the representation of the

corresponding fluxion of the ordinate Mu ,

then will the diagonal CS, touching the curve

in C, be the line which the generating point

p would describe, was its motion to become
1 1 mlrirm c\ t ( .

*uniform at C; which line, therefore, truly

expresses the fluxion of the space AC, gone

over. See the article Fluxions.

Hence, putting AM = x, CM — y, and AC
— z ;

we have » = GS = \/CA -f-
S«- =

from which, and the equation of

die curve, the value of z may be determined.

Thus, let the curve proposed be a parabola of

any kind, the general equation for which is x—
„ n — 1

,
2/i — 2)1

n 2

y j 2 4

—y x H

—

y, ;
fluent which,

universally expressed in an infinite series, is

2
— 1 4« — 3

try try

4
2n — 1 X 2a

A Gn — 5
tty

6/i — 6

4« — 3 X

&c. = z.

4n

_A_.— ; and hence x = —
— 1 n — 1

fere « (— \/y ’ -j-^)= Jf 2n — 2

6n — 5 X IS*1

Case II. Let all the ordinates of the proposed

curve ARM, fig. 202, be referred to a centre G:
then, putting the tangent RP (intercepted bv the

perpendicular CP)= f, the arch, BN, of a circle,

described about the centre C, — a- ; and the ra-

dius CN (or CB) = a
; we have » * y \ \ y (CR)

yy
* t (RP)

;
and, consequently, » =— from

whence the value of z may be found, if the re-

lation of y and t is given. But, in other cases,

it will be better to work from the following

equationion, viz. % — sj.

f

*j~ which is

thus derived ;
let the right line CR be conceived

to revolve about the centre C ;
then, since the

celerity of the generating point R, in a direc-

tion perpendicular to CR, is to (v) the celerity

of the point N, as CR (y) to CN («)» it will

therefore be truly represented by
yx

which

being to (j) the celerity in the direction of CR

produced, as CB (t) * RP (#), it follows that ^-4

. y

4-

A

2

. . y x
• A * t

2
;
whence, by composition, —

a

y
2 x2

f • * s
2

t
2

(y
2

)
’ t

2

;
therefore

4- y
1 — ---

t
and consequently

^/
J-~ -\- yj
yyci

(= f

)

as. Q. E. D.

and there-

Rectification, in chemis'ry, the repe-

tition of a distillation or sublimation several

times, in order to render the substance purer,

finer, and freer from aqueous or earthy parts.

See Distillation.

RECTILINEAR, in geometry, right-lined;

thus figures whose perimeter consists of right

lines, are said to be rectilinear.

RECTO, in law, a writ of right, which is of

so high a nature, that whereas other writs in

real actions are only to recover the posses-

sion of the land or tenements in question,

which have been lost by our ancestors or our-

selves; this aims to recover both the seisin

which some of our ancestors or we had, and
also the property of the hiring whereof the

ancestor died not seised as of fee; and where-

by are pleaded and tried both their rights to-

gether, viz. as well of possession as of pro-

perty ; so that if a man ever loses his cause

upon this writ, either by judgment, or assize

he is without remedy. Pract. Lib. 5.

Recto de advocatione ecclesiae, a

writ of right, lying where a man has a right

of advowson, and the parson of the church
dying, a stranger presents his clerk to the

church
;
and he not having brought his action

of quare imped'd, nor darrein presentment,

within six months, but suffered the stranger to

usurp upon him.

Recto de dote, a writ of right of dower,

.5

which lies for a woman who has received

part of her dower, and purposes to demand;
the remainder in the same town, against the

heir, or his guardian if he is a ward.

Recto de dote unde nihil hapet, a

writ of right which lies in a case, where tha

husband having divers lands or tenements, h; s;

assured no dower to his wife, and she thereby;

is driven to sue for her thirds, against the

heir or his guardian.

Recto quando pominus remtsit, 2

writ of right, which lies in cases, where lands

or tenements in the seigniory of any lord ar(

in demand by a writ of right.

RECTOR, a term applied to several perl
sons whose offices are very different; asl

1. The rector of a parish is a clergyman that

has the charge and cure of a parish, and post'

sesses all the tythes, Nc. 2. The same nam®
is also given to the chief elective officer in sel

vend foreign universities, particularly in than

of Paris. 3. Rector is also used in several

convents for the superior officer who govern|

the house; and the Jesuits give this name t<

the superiors ot such ot their houses as ar

either seminaries or colleges.

RECTORY, a parish church, parsonage

or spiritual living, with all its rights, t) the

and glebes.

RECTUM, in anatomy, the third and las

of the large intestines. See Anatomy.
RECCRVIROSTRA, in ornithology,

genus belonging to the order of gralhe. 1 hj

bill is long, subulated, bent back, sharp an

flexible at the point. The feet are webbed
and furnished with three toes forwards, and

short one behind. Mr. Latham notes ot thil

genus three species, viz. the avoselta, or th

one commonly known, the Americana, ;

the alba. This last, it is probable, has som
affinity to the Americana. The recurvirosii

avesetta is about the size of a lapwing i

body, but has very long legs. The substand

of the bill is soft, and almost membranous
^

its tip
;

it is thin, weak, slender, compresse

horizontally, and incapable of defence

effort. These birds are variegated with blac]

and white, and during the winter are frequeil

on the eastern shores ot Great Britain. The!

visit also the Severn, and sometimes the poo
of Shropshire. They feed on worms and iij

sects, which t^ey scoop out of the sand wifi

their bills. They lay two eggs, white, with

greenish hue, and large spots of black, aboi

the size of a pigeon’s.
r

l hey are found all

in various parts of the continent of Europ
in Russia, Denmark, and Sweden, but the

are not numerous. They are also found;

Siberia, but oftener about the salt lakes <

the Tartarian desert, and about the Caspisj

sea; likewise on the coasts of Picardy i

France, in April and November, and at O
leans, but rarely. In breeding-time they ai

very plentiful on the coasts of Bhs Poictoi

They do not appear to wander further soul

in Europe than Italy. Whether from timidii

or address, the avoset shuns snares, and is w
easily taken. The American avoset is rath

larger and longer than the last. The bill

similar, and its colour black; the forehead

dusky white
;
the head, neck, and upper pa

of the breast, are of a deep cream-colour
; tl

lower parts of the neck behind white; tl

back is black, and the under parts from tl

breast pure white; the w'ings are part

black, partly white, and partly ash-coloure

These birds inhabit North America; and we
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found by Danipier in Sharks - bay, on the

coast of'New Holland. See Plate Nat. Hist,

fig. 345.

'The recurvirostra, or scoiopax alba, is

about 14 inches and a quarter long, its colour

white, the inferior coverts of its wings dusk-

idi, its bill orange, its legs brown. Edwards

remarks that the bill of this bird is bent up-

wards, as in the avoset: its bill black at the

tip, and orange the rest of its length ;
ail the

plumage is white, except a tint of yellowish

on the great quills of the wing and of the tail.

Edwards supposes that the whiteness is pro-

duced by the cold climate of Hudsons-bav,

from which he received it, and that they re-

sume their brown feathers during the sum-

mer. It appears that several species of this

bird have spread further into America, and

have even reached the southern provinces.

A bird of this kind, Mr. Latham says, was

sent from Hudsons-bay, and from the figure,

has every appearance of an avoset. In Ed-

wards s plate, however, the toes appear cloven

to the bottom; a circumstance seeming to

overturn the supposition, and only to be au-

thenticated when other specimens shall have

come under the eye ot the well-informed

naturalist.

RECUSANT, a person who refuses to go

to church, and worship God after the man-

ner of the church of England, as by law esta-

blished ; to which is annexed the penalty of

20/. a month for nonconformity. 23 Eliz.

c. 1-

R ED, in dyeing, is one of the five simple or

mother colours. See Dyeing.

Red-lead. See Lead, ctxide of.

Red-book of the exchequer, an antient

record or manuscript volume, in the keeping

of the king’s remembrancer, containing divers

• miscellaneous treatises relating to the times be-

fore the Conquest.

REDDENDUM, in our law, is used sub-

stantively tor the clause in a lease wherein

the rent is reserved to the lessor. The pro-

per place for it is next after tne limitation

of estate.

REDEMPTION, in law, a faculty or right

of re-entering upon lands, &c. that have been

sold and assigned, upon reimbursing the pur-

chase-money with legal costs. Bargains where-

in the faculty, or, as some call it, the equity,

of redemption is reserved, are only a kind ot

pignorative contracts. A certain time is

limited within which the faculty of redemption

shall be Exercised, and beyond which it shall

not extend.

REDENS, Redans, or Redant, in for-

tification, a kind of work indented in form of

the teeth of a saw, with saliant and re-entering

angles, to the end that one part may flank or

defend another. It is called saw-work, and

indented work. Redens are frequently used

in the fortifying of walls, where it is not ne-

cessary to be at the expence of building bas-

tions
;

as when they stand on the side of a

river, a marsh, the sea, &c.

REDOU BT, or Redout e, in fortification,

a small square fort, without any defence but

in' front, used in trenches, lines ot circnm-

vallation, contravallation, and approach, as

also for the lodgings of corps de garde, and to

defend passages. In marshy grounds, re-

doubts are frequently made ot stone-works,

for the security of the neighbourhood; their

face consists of from 10’ to 15 fathoms, the

RED
ditch round them from 8 to 9 feet broad and

deep, and their parapets have the same thick-

ness.

REDUCT, or Reduit, a military term

signifying an advantageous piece of ground,

entrenched and separated from the rest ot

the plac
,
camp, &c. for an army, garrison,

3c c. to retire to in case of a surprize.

REDUCTION, that rule by which num-

bers oi different denominations are brought

into one denomination. See Arithmetic.
Reduction of a J/gure, design, or

draught, is the making a copy oi it either

larger or smaller than the original, still pre-

serving the form and proportion, i lie great

use of the proportional compasses is the re-

duction oi figures, &e. whence they are called

compasses ot reduction.

There are various methods of reducing

figures, See. The most easy is by means ot the

pentagraph, or parallelogram ; but this has

its detects. See Pentagraph.
The best and most usual methods of re-

duction are as follows: 1. lo reduce a

figure, as ABODE (Plate Miscel. fig. 203)

into a less compass. About the middle of the

figure, as z, pitch on a point, and horn this

point draw lines to its several angles A, B,

C, &c. then drawing the line ab parallel to

AB. be parallel to BC, &c. you will have the

figure abede similar to ABC DE.
If the figure abede had been required to be

enlarged, there needed nothing but to produce

the lines from the point beyond the angles, as

sD, zC, & c. and to draw lines, viz. DC, CB,

&c. parallel to the sides de, cb, &c.

2. To reduce a figure by the angle ot pro-

portion, suppose the figure *ABCD E, (fig. 204)

required to be diminished in the piopoition

of the line AB to ab, (fig- 205). Draw the in-

definite line GH, (tig, 200) and from G to H
set off the line AB. On G describe the arch

HI. Set off the line ab as a chord on HI,

and draw GI. I lien with the angle IGrl,

you have all the measures of the figure to be

drawn. Thus, to lay down the point c, take

the interval BC, and upon the point G, de-

scribe the arch KL. Also on the point G,

describe MN ; and upon A, with the distance

MN, describe an arch cutting the preceding

one in c, which will determine the side be.

And after the same manner are the other sides

and angles to be described. 1 he same pro-

cess wifi also serve to enlarge the figure.

3. To reduce a figure by a scale. Mea-

sure all the sides of the figure, as ABCDE,
tig. 204, by a scale, and lay down the same

measures respectively from a sniallerscale in

the proportion required.

4. To reduce a map, design, or figure, by

squares. Divide the original into little

squares ;
and divide a fresh paper of the di-

mensions required into the same number of

squares, which are to be larger or less than

the former, as the map is to be enlarged or

diminished. This done, in every square of

the second figure draw what you find in its

correspondent one in the first.

Reduction, in metallurgy, is the bringing

back metalline substances which have been

changed into scoria: or oxides, into their na-

tural and original state of metals again. See

Chemistry.
Reduction, in surgery, denotes an ope-

ration by which a dislocated, luxated, or

fractured bone, is restored to its former state

or place.

REF
REDUNDANT hyperbola, is a curve

of the higher kind, thus called because it ex-

ceeds the conic section ot that name, in the

number of its hyperbolical legs; being a

triple hyperbola with six hyp rbolical legs.

REDUPLICATION, m logic, a kind ot

condition expressed in a proposition indicat-

ing or assigning the manner in which tne

predicate is attributed to the subject. Hence

reduplicative propositions are such vheiem

the subject is repeated with some circum-

stance or condition, thus : Men, as men, are

rational; Kings, as kings, are subject to none

but God.
REED. See Arundo.
REEF, a term in navigation. W hen there

is a great gale of wind, they commonly loll

up part of the sail below, that by this means

it may. become the narrower, and not draw

so much wind ;
which contracting or taking

up the sail they call a reef, or reefing the

sail
;

so also when a top-mast is sprung, as

they call it, that is, when it is cracked, or al-

most broken in the cap, they cut oil the

lower piece that was nearly broken off, and

setting the other part, now much shorter, hi

the step again, they call it a reefed top-

mast.

REEL, in the manufactories. There are

various kinds of reels, some very simple,

others very complex. Ot the former kinds

those most in use are: 1 . A little reel held in

the hand, consisting of three pieces of wood,

the biggest and longest whereoi (which does

not exceed a Lot and a halt in length, and a

quarter of an inch in diameter) is traversed by

two other nieces disposed different ways.

I 2. The common reel, or windlass, which

;

turns upon a pivot, and lias four flights tra-

versed by long pins or sticks, whereon the

! skain toAe reeled is put, and which are

: draw n closer or opened wider according to

' the . skain. A representation of the common
reel may be seen in Plate Miscel. fig. 20/,

where A is the bench or seat of the reel, B the

two uprights ; C the arms of the reel, its

arbor turning, and hitching its little lantern

of four notches in the teeth of the wheel ;
D

|

two wheels, the upper one of which moves
i the lower by means of a pinion ; E a ham-

mer, the handle whereof is lowered by a peg

at the bottom of the lower wheel ; F a cord

which is rolled round the axle of (lie lower

wheels, and supports a weight which stops

after a certain number of turns, to regulate

the work-woman.

REELING, in the manufactories, the

winding of thread, silk, cotton, or the like,

into a skain, or upon a bottom, to prevent its

entangling. It is also used for the charging

or discharging of bobbins or quills, to use

them in tiie manufacture ot different staffs, as

thread, silks, cotton, &c.

RE-ENTRY, in law, signifies the resum-

ing or retaking that possession which any one

had lately foregone; as where a person makes
a lease of lands to another, the lessor thereby

quits the possession, and the lessee covenants

tiiat upon non-payment of the rent reserved,

the lessor may lawfully re-enter.

REEVING, in the sea language, the put-

ting a rope through a block; hence to pull a
rope out of a block, is called unreeving.

REFINING, in general, is the art of puri-

fying a thing; including not only the assay-

ing or refining of metals, but likewise the de-
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pn ration or clarification of liquors. Gold and
silver may be refined by several methods,
whicn are all founded on die essential pro-
pel ties oi these metals, and acquire different
names according to their kinds. Tims, for
instance, gold having the property which no
omer metai, not even silver, has, of resisting
tue actum or s .lplmr, ol antimony, of nitrous
acal

, dl marine acid, may be purified by these
a units irom all other metallic substances, and
< ojiiequently may be reiinetl. These ope-
i a toons are distinguished by proper names, as
purification of gold by antimony, parting,
concentrated parting, dry parting. In a
similar manner, as silver has the property,
wiiicii t he imperfect metals have not, of re-
sisting the action ot nitre, it may be refined
by this salt; but the term refining is chicJly
applied to the purification of gold and silver
by lea 1 in the cupel. This is performed by
the destruction, vitrification, and scorification,
of ail the extraneous and destructible metallic
substances with which they are allayed.
As none but the perfect metals can resist

the combined action of air and fire, without
losing their inflammable principle and being
changed into earthy or vitreous matters, in-
capable ot remaining any longer united with
substances in a metallic state, there is then a
possibility ot purifying gold and silver from
all al!ayr of imperfect metals merely by' the I

action of tire and air, only by keeping them
fused till all the allay is destroyed

; but this

purification would be very expensive, from
the great consumption of fuel, and would be
exceedingly tedious. Silver allayed with cop-
per has been exposed longer than 60 hours to
a glass-house fire without being perfectly re-
fined; the reason of which is,' that when a
small quantity only of imperfect metal re-
mains united with gold or silver, it is covered
and protected from the action of the air,

which is necessary for the combustion of the
imperfect metals, as of all combustible mat-
ters.

This refining of gold and silver merely by
the action of lire, which was the only method
antieiitlv known, was very long, difficult, ex-
pensive, and imperfect but a much shorter
and more advantageous method has been dis-

covered. This method consists in adding to
the allayed gold and silver a certain quantity
of lead, and exposing afterwards this mixture
to the action of the fire. Lead is one of the
metals which loses most quickly and easily a
sufficient quantity of Us inflammable prin-

ciple to cease to be in a metallic state ; but,

at the same time, this metal has the remark-
able property of retaining, notwithstanding
the action of the fire, enough of this same
inflammable princ'ple to be very easily melt-
ed into a vitrified and powerfully vilrifving

matter, called litharge.

The lead then which is to be added to the
gold and silver to be refin'd, or which hap-
pens naturally to be mixed with these metals,

produces in their refining the following ad-

vantages : 1. By increasing the proportion

of imperfect metals, it prevents them from
being so well covered and protecte 1 by the
perfect metals. 2. By uniting wit i these im-
perfect metals, it communicates to them a

property it has of losing very easily a great

part of its inflammable principle. 3. By its

vitrifying and fusing property which it exer-

cises with all its force upon the calcined and
naturally refractory parts of the other metals.

II J5 f

it facilitates and accelerates the fusion, the
scorification, and the separation, of these
metals.

r

l liese are the advantages procured
by lead in the refining of gold and silver.

The lead, which in this operation is scorifi-

ed, and scorifies along with it the- imperfect
metals, separates from the metallic mass,
with which it is then incapable of remaining
united. It lloats upon the surface of the
melted mass, because, by losing part of its

phlogiston, it loses also part of its specific

gravity, and lastly it vitrifies.

These vitrified and melted matters accu-
mulating more and more upon the surface of
the metal while the operation advances, would
protect this surface from the contact of air

which is so absolutely necessary for the scori-

fication of the rest, and would thus stop the
progress of the operation, which could never
be finished if a method had not been con-
trived for their removal. T his removal of
the vitrified matter is procured either by the
nature of the vessel in which the melted
matter is contained, and which being porous,
absorbs and imbibes the scorified matter as
fast as it is formed-; or by a channel cut in the
edge of the vessel, through which the matter
flows out.

1 lie vessel in which the refining is per-
formed is flat and shallow, that the matter
which it contains may present to the air the
greatest surface possible. "This form resem-
bles that of a cup, and hence it has been
called cupel. The furnace ought to be
vaulted, that the heat may be applied upon
the surface of the metal during the whole
time of the operation. Upon this surface a
crust of dark-coloured pellicle is continually
forming. In the instant when all the im-
perfect metal is destroyed, and consequently
the scorification ceases, the surface of the
perfect metals is seen, and appears clean and
brilliant. This forms a kind of fulguration
or coruscation : by this mark the metal is

known to be refined. It the operation is so
conducted that the metal sustains only the
precise degree of heat necessary to keep it

fused before it is perfectly refined, we may
observe that it fixes or becomes solid all at
once in the very instant of the coruscation;
because a greater heat is required to keep
silver or gold in fusion when they are pure
than when allayed with lead.

1 he operation of refining maybe performed
in small or in large quantities upon the same
principles, but only with some differences in

(he management. As the refining of small
quantities of perfect metals is performed in
the same manner as these metals are assayed,
the assay being only a very accurate refining’
we refer to the article Assaying.
R EL LECTION of the rays of light

, in
catoptrics, is their return, after approaching
so near the surfaces of bodies, as to be re-
pelled, or driven backwards. See Optics.

^

Reflector, a mirror or looking-glass.
Lor the laws of reflexion see Optics; and for
the method of silvering or foliating glass to
make it reflect, see Foliating of looking-
glasses. Vol. I. p. 758.

REFRACTION of the rays of light. See
Optics.

Refraction, in astronomy, is an inflection
of tiie rays of light proceeding from the hea-
venly bodies, in passing through the atino-

R E G
sphere, by which their apparent altitudes are
increased. See Astronomy, Vol. R pa^e
171.

r u

Refraction in island crystal. There is

a double refraction in this substance, con-
trary ways, by which not only oblique rays
are divided into two, and retracted into op-
posite parts, but even perpendicular rays
are one-half refracted.

RbTTANGIBILITY of light, the dis-
position of rays to be refracted. See Optics.
REGALIA, in law, the rights and pre-

rogatives, of a king; which, according to ci-
vilians, are six, viz.l, the power of judicature;
2, the power of life and death

; 3, the power
ot peace and war

; 4, a right to such goods
as have no owner, as waifs, estrays^ &c.
5, assessments

; and, 6, the coinage ‘of mo-
ney.

Regalia is also used for the apparatus of a
coronation, as the crown, the sceptre with the
cross, that with tiie clove, St. Edward’s staff,
tiie globe, and the orb with the cross, four
several swords, Ac.
REGARDANT, in heraldry, signifies

looking behind
; and is used for a lion, or

other beast, with his face turned towards his
tail. See Heraldry.

]

REGENT
, one who governs a kingdom

during tiie minority or absence of tiie king.
In France, the queen-mother has tiie regency
of tiie kingdom during tiie minority of the
king, under tiie title of queen-regent.’
Regent also signifies a professor of arts

and sciences in a college, who has a set of
pupils under his care; but here regent is

generally restrained to tiie lower classes, as
regent of rhetoric, regent of logic, & c. those
of philosophy are rather called professors. The
foreign universities are generally composed of
doctors, professors, and regents.
REGIMEN, the regulation of diet, and •

in a more general sense, of all the non-na-
turals, with a view to preserve or restore
health. See Materia Medica, article
Dietetics.

Regimen, in grammar, that part of
syntax or construction which regulates the
dependancy of words, and the alterations
which one occasions in another.
REGIMENT, a term applied to any body

of troops ; which, it cavalry, consists of one
or more squadrons, commanded by a colonel

;

and, it infantry, of one or more battalions,
eac h commanded in the same manner. The
squadrons in cavalry regiments are divided,
sometimes into six, and sometimes into nine
troops. The battalions of British infantry
are generally divided into ten companies, two
of which are called the flanks; one on the
right consisting of grenadiers, and another oil
the left formed of light troops. There is not,
however, any established rule on this head ;

as both cavalry and infantry regiments differ
according to the exigencies of service in time
of war, or the principles of economy in time
of peace. Me are humbly ot cpinon, that
every regiment of foot should consist of 2400
men, making three battalions of 800 each.
The German regiments frequently consist of
2000 men

; and the regiment ot Picardy in
the old French service had 6000. The French
have made a distinction between the com-
manding officer of a regiment of cavalry, and
the commanding officer of a regiment of in-
fantry : the former was stiled mestre de
camp; the latter colonel, as with as.
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According to the establishment of the pre-

sent .trench army, the term of regiment is

confined to the cavalry and artillery, and the
name ot half-brigade is given -to the infantry;
so that chef de brigade, chief of brigade, cor-
responds with our colonel of a regiment of
infantry, The denomination of colonel is

still retained in the French cavalry.
\V ith respect to the derivation of the word,

it appears that the best etymology is from
tlie French word regie, management, which
comes from the Latin regere, to govern.
Hence a regiment is said to be governed by
a colonel. M. Beneton, a celebrated French
etymologist, differs from this explanation.
He traces it from the French regime, which
signifies system, regimen, administration, and
which is again derived from the Latin rem-
men, bearing the same import. In a physical
acceptation of the term, regime (unde regi-
men) is used to express any body that is

composed of several others. But this is mere
conjecture on his part.

REGISTER, a public book, in which are
entered and recorded memoirs, acts, and mi-
nutes, to be had recourse to occasionally, for
knowing and proving matters, of fact.

Of these there are several kinds; as, 1.

Registers of deeds in Yorkshire and Middle-
sex, in which are registered all deeds, con-
veyances, wills, &c. that affect any lands or
tenements in those counties, which, are other-
wise void against any subsequent purchasers,
or mortgagees, &c. but this does not extend
to any copyhold estate, nor to leases at a
rack-rent, or where they do not exceed 21
years.

r

ihe registered memorials must be in-
grossed on parchment, under the hand and
seal of some of the grantors, or grantees, at-
tested by witnesses wlio are to prove the
signing or sealing of them, and the execution
ot the deed.

But these registers which are confined to
two counties, are in Scotland general, bv
which the laws of North Britain are rendered
very easy and regular. Of these there are
two kinds; the one general, fixed at Edin-
burgh, under the direction of the loru-re-
gister

; and the other kept in the several
shires, stewartries, and regalities, the clerks of
which are obliged to transmit the registers of
their respective courts to the general register.
No man in Scotland can have a right to any
estate, but it must become registered within
40 days of his becoming seised thereof, by
vvn ch means all secret conveyances are cut
off. 2. Parish registers, are books in which
are registered the baptisms, marriages, and
burials, of each parish. The dissenters of all

denominations register the births of their chil-
dren at Dr. Wiliiatns’s library in Red Cross
street, Cripplegate.

Register is also used for the clerk or
keeper of a register. Of these we have se-
veral, denominated from the registers they
keep; as register of the high court of dele-
gates ; register of the arches court of Can-
terbury; register of the court of admiralty;

|

register ot the prerogative court; register of
the garter, &c.
Register ships, in commerce, are ves-

sels which obtain a permission either from
the king of Spain, or the council of the Indies,
to traffic in the ports of the Spanish West
Indies, which are thus called from their being
registered before they set sail from Cadiz for
Buenos A) res. Each of these permissions

costs 30,000 pieces of eight; and by the tenor
of the cedula, or permit, they are not to ex-
ceed 300 tons: but there is such a good un-
derstanding between the merchants and the
council of the Indies, that ships of 5 or 600
tuns frequently pass unnoticed

; and though
the quantity and quality of the merchandize
on board are always expressed, yet, by
means of presents, the officers both in Spain
and the Indies allow' them to load and un-
load vastly more than Hie permission ex-
presses.

Register, in printing, is disposing the
forms on the press, so that the lines and pages
printed on one side of the sheet fall exactly
on those of the other.

Register, among letter-founders, is one
of the inner parts of the mould in which the
printing-types are cast. Its use is to direct
the joining the mould justly together again,
after opening it to take out the new-cast
letter.

t

REGLETS, or Riglets, In printing, are
thin slips of wood, exactly planed to the size
ot tlie body of the letter. The smaller Sorts
are placed between the lines of poetry

; and
both those and the larger are used in* tilling

up- short pages, in forming the whites or dis-
tances between the lines of titles, and in ad-
justing the distances of the pages in the chase
so as to form register.

REGRATOR, or Regrater, in law,
formerly signified one who bought wholesale,
or by the great, and sold again by retail; but
the term is now used for one who buys any
wares or victuals, and sells them again* in the
same market or fair, or within live miles
round it. See Forestalling.
Regrator, is also usedlfor one who fur-

bishes up old moveables to make them pass
for new. And masons who take off the out-
ward surface of hewn stone, in order to whiten
it, or make it look fresh again, are said to re-
grate.

REGULAR, denotes any thing that is

agreeable to the rules of art: thus we say a
regular building, verb, &c.

A regular figure in geometry is one whose
sides, and consequently angles, are equal

;

and a regular figure with three or four sides,
is commonly termed an equilateral triangle
or square, as all others with more sides are
called regular polygons.

All regular figures may be inscribed in a
circle. A regular solid, called also a Platonic
body, is that terminated on all sides by re-
gular and equal planes, and whose solid
angles are all equal.

The regular bodies are the five following :

L The tetrahedron, which is a pyramid
comprehended under four equal and equila-
teral triangles. 2. The hexahedron, or cube,
whose surface is composed of six equal
squares. 3. The octahedron, which is bound-
ed by eight equal and equilateral triangles.
4. The dodecahedron, which is contained
under twelve equal and equilateral pentagons.
5. The icosihedron, consisting of 20 equal
and equilateral triangles. These five are all

the regular bodies in nature. See Tetrahe-
dron, &c.

Proportion of the five regular bodies
inscribed in the same (circle from Peter IIo-
rigon. Cursus Math. vol. i. p. 779. and Bar-
row’s Euclid, lib. xiii.)

:

R £ J
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Rbe diameter of tlie sphere being 2,
The circumference of the greatest

circle is - - 6.283 1$
Superficies of the greatest circle 3. 14159
Superficies of the sphere - 12.56637
Solidify of the sphere - 4.18859

Side of the tetrahedron - 1.62299
Superficies of a tetrahedron - 4.6188
Solidity of a tetrahedron - 0.15132

Side of a cube or hexahedron - 1 .1547-
Superlicies of the hexahedron 8.
Solidity of the hexahedron - 1.5396

Side of an octahedron - . 1.41421
Superficies of the octahedron - 6.9282
Solidity of the octahedron - 1.33333

Side of the dodecahedron - 0.71364
Superficies of the dodecahedron 10.51 462
Solidity of the dodecahedron 2.78516

Side of the icosihedron - 1.05146
Superficies ot the icosihedron 9.57454
Solidity ot the icosihedron - 2.53615

If one of these five regular bodies was re-
quired to be cut out of the sphere of any
other diameter, it, will be. As the diameter of
the sphere (2), is to the side of any one soiid
inscribed in the same (suppose the cube,,
1 . i 5-1/ ), so is the diameter ot any one sphere
(suppose 8), to 9.2376, the side of the cube
inscribed in this latter sphere.
Let dr (Plate MisceJ. fig. 208.) be the dia-

meter of any sphere, and da f of it =ab=br.
Erect the perpendiculars ae, cf, and bg, and
draw de, df, cr,fr, and gr. Then will
I • re be the side of the tetrahedron.
2. dj be the side of the hexahedron.
3. de be the side of the octahedron.
4. Cut de in extreme and mean proportion
in h, and ch will be the side of the dodeca-
hedron.

5.

Set the diameter dr up, perpendicu-
larly, at r

; and from the centre c, to its top
draw the line eg, cutting the circle in g. -

Let foil the perpendicular*#/;, then is br the
side of the icosihedron.

Regular curves, such as proceed gradu-
ally in the same geometrical manner with re-
gard to their curvities. See Curve.
REGULATOR of a watch, the small

spring belonging to the balance; serving to
adjust its motions, and make it go faster or
slower. See Clockwork.
RLGLLUS, in chemistry, an imperfect"

metallic substance that falls to the bottom of
tlie ciucible in the melting of ores, or impure'
metallic substances. The regulus is now un-
derstood to be the pure metal.
Regulus, in astronomy, a star of the first-

magnitude, in the constellation Leo; called
also from its situation, cor leonis, or the lion’s -•

heart. See Astronomy.
REIN-DE TL See Cervus.-
REJOIN DER, in law, is the defendant’s

answer to the plaintiff’s replication or reply
hlls

> in tie court ofchancery, the defendant
puts m an answer to the plaintiff’s bill, which
is sometimes also called an exception

; the
plaintiff’s'' answer to this is called a replica-
lon

> and the defendant’s answer to that a re-
joinder.

RLJOINT fNG, in architecture, filling Uplh joints ot tne stones in buildings. This
ought to be performed with the best' mortar
as that of lime and cement

; and sometimes
with plaister, as in the joints of vaults.
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RELATIVE TERMS, in logic, are words

which imply a relation; such are master and
servant, husband and wife, &c.

In grammar, relative words are those

which answer to some other word foregoing,

called tiie antecedent; such are the relative

pronouns, qui, quae, quod, &c. and in English,

who, whom, which, ike. The word answering
to these relatives is often understood as, I

know whom you mean, for, I know (the per-

son) whom you mean.

RELEASE, in law, is an instrument in

writing, by which estates, rights, titles, entries,

actions, and other things, are extinguished

and discharged
;
and sometimes transferred,

abridged, or enlarged ;
and in general, it sig-

nifies one person’s giving up or discharging

the right or action he has, or claims to have,

against another, or his lands, &c.
A release may be either in fact or in law ;

a release in fact is where it is expressly declar-

ed, by the very words, as the act and deed
of the party ;

and a release in law is that

which acquits by way of consequence, as

where a feme creditor takes the debtor to be

her husband.

RELIiANdA, a genus of the class and

order syngvnesiu polygamia superflua. The
calyx is imbricate, scariose

;
corollets of the

ray many; pappus membranaceous
;
recept.

chaffy. There are lG species, herbs of the

Case.
RELIEF, in law, a certain sum of money

which the tenant holding by knight’s service,

grand serjeantry, or other tenure (for which

homage, or legal service, is due), and being at

full age at the death of his ancestor, paid to

his lord at his entrance.

RELIEVE, in a military sense, is to send

off those men that are upon duty, and to

bring others to take their place; thus, to re-

lieve’the guard, the trenches, &e. is to bring

fresh men upon duty, and to discharge those

who were upon duty before.

RELIEVO, and Relief, are terms ap-

pU -a to that mode of working in sculpture by

which figures are made to project from the

ground or body on which they are formed,

and to which they remain attached. The

same term is used,' whether the figure is cut

with the chisel, modelled in clay, or cut in

metal or plaister.

There are three kinds of relievo :

Alto-relievo, or high relief, when the

funires are so prominent from the ground,

that merely a small par; of them remains

attached to it.

Mezzo-relievo, or half- relief, when one

liaff of the figure rises from the ground, in

such a manner that the figure appears di-

vided by it.
r , N

Basso-relievo, or bas-relief (low relief),

when the work is raised but little from the

a round, as in medals, and generally in friezes

and other ornamented parts of buildings.

Bas-relief is the comprehensive term by

which all works in relievo are denominated

indiscriminately. See Scut pture.

Rfllevg, or RdH, m painting, is the de-

„,ee oi boldness with which the figures seem,

f?
t a due distance, to stand out from the

around of the painting. See Painting.
b RELIGION. Seditious words in deroga-

tion of the established religion are indictable,

I,, tending to a breach of tne peace. 1 claw .7.

RE TAIN DEB, m law >
u an estate limited

hem
in lands, tenements, or rents, to be enjoyed

after the expiration of another particular

estate.

An estate in remainder is an estate limited

to take effect and be enjoyed after another

estate is determined. As it a man seised in

fee simple grants lands to one for 20 years,

and after the determination of the said term,

then to another and his heirs for ever : here

the former is tenant for years, remainder to

the latter in fee. In the first place, an estate

for years is created or carved out of the fee,

and given to the former, and the residue and

the remainder of it is given to the latter. Both

their interests are in fact only one estate
; the

present term of years, and the remainder af-

terwards, when added together, being equal

only to one estate in fee. 2 Black, c. 1 J.

1'he word remainder is no term of art, nor

is it necessary to create a remainder. So
that any word's sufficient to shew the intent

of the party, will create a remainder; be-

cause such estates take their denomination of

remainder more from the nature and manner
of their existence after they are limited, than

from any previous quality inherent in the

word. See Fearne on Remainders.

There is this difference between a re-

mainder and a reversion: in case of a rever-

sion,jthe estate granted, after the limited time,

reverts to the grantor or his heirs; but by a

remainder it goes to some third person, or a

stranger.

REMEMBRANCERS, antiently called

clerks of the remembrance, certain officers in

the exchequer, whereof three are distinguish-

ed by the names of the king’s remembrancer,
the lord treasurer’s remembrancer, and the

remembrancer of the first fruits. The king’s

remembrancer enters in his office all recog-

nizances taken before the barons, for any of

the king’s debts, for appearances, or observ-

ing of orders; he also takes all bonds for the

king’s debts, &c. and makes out processes

thereon. 1 le likewise issues processes against

the collectors of the customs, excise, and
others, for their accounts ; and informations

upon penal statutes are entered and sued in

his office, where all proceeding in matters

upon English bills in the exchequer-chamber
remain. His duty further is to make out the

bills of compositions upon penal laws, to lake

the statement of debts
;
and into his office

are delivered all kinds of indentures ancl

other evidences, which concern the assuring

of any lands to the crown. lie every year,

in crastino Animarum, reads in open court

the statute for election of sheriff's
;
and like-

wise openly reads in court, the oaths of all

the officers, when they are admitted.

The lord treasurer’s remembrancer is

charged to make out process against all she-

riffs, escheators, receivers, and bailiffs, for

their accounts. He also makes out writs of

fieri facias, and extent Tor debts due to the

king, either in the pipe or with the auditors
;

and process for all such revenue as is due to

the 1 king, on account of his tenures. He
takes the account of sheriffs ; and also keeps a

record, bv which it appears whether the she-

riffs or other accountants pay their profers

due at Easter and Michaelmas
;
and at the

same time he makes a record, wherebv the

sheriffs or other accountants keep their pre-

fixed days; there are likewise brought int

tiffs office ali the accounts of customers,

comptrollers, and accountants, in order to

it e n
make entry thereof on record; also all

estreats anil amercements are certified here,

&c.
The remembrancer of the first fruits takes

all compositions and bonds for the payment
of first fruits and tenths ;

and makes 'out pro-

cess against such as do not pay the same.
REMIT, in commerce. To remit a sum

of money, bill, or the like, is to send the sum
of money, &c.

REMITTER, in law, is where one that

lias a right to lands, but is out of possession,

has afterwards the freehold east upon him by'

some subsequent defective title, and enters

by virtue or that title; in this case the law

remits him to his antient and more certain

right, and by an equitable fiction supposes
him to have gained possession in consequence
and by virtue thereof; and this, because he
cannot possibly obtain judgment at law, to be
restored to his prior right, since he is himself

the tenant of the land. 3 Black. ] 90.

REMORA, the sucking-Jhh. bee Eche-
NEIS.

REMOVER, in law, is where a suit is re-

moved or taken out of one court into another

;

and is the opposite of remanding a cause, or

sending it back into the same court whence it

was first called.

RENDER, in law, is used in levying a
fine: which is either single, whereby nothing
is granted or rendered back again bv the

cognieee to the cognizor ; or double, which
contains a grant or render back again of some
real common, or other thing, out of the land

itself to the cognizor.

RENDEZVOUS, or Rendevous, a
place appointed to meet in, at a certain day
and hour.

RENEALMIA, in botany, a genus of the

moqogynia order, belonging to the monan-
dria class of plants. The corolla is trifid

;

the nectarium oblong ; the calyx monophyl-
lous; the antifora sessile, opposite to the

nectarium; the berry is fleshy. There is

only one species, a native of Surinam.
REN T, is a certain profit issuing yearly,

out ot lands and tenement corporeal.

There are at common law three kinds of
rents; rent service, rent charge, and rent seek,
or rack rent.

Rent service is where the tenant holds his

land of his lord by fealty and certain rent
;
or

by homage, .fealty, and certain rent; or by
other service and certain rent

;
and it is called

a rent service, because it has seme corj oral

service incident to it, which at least is fealtv.

Rent charge is so called because the land for

payment of it is charged with a distress.

Rent seek, or rack rent, is where the land is.

granted without any clause of distress for the
same. 1 Inst. 1 4 1

.

The time for payment of rent, a id conse-
quently for a demand, is such a convenient
time before the sun-setting of the last day,
as will be sufficient to have the money count-
ed

; but if the tenant meets the lessor

on the land at anytime of the last day of

payment, and tenders the rent, that is suffi-

cient tender, because the money is to be
paid indefinitely on that day, and therefore a
tender on that day is sufficient. See Dis-
tress.
RENTERING, in the manufactories, thg

ame with line-drawing, it consists in sewing
wo pieces of doth edge to edge,' without
doubling them, so that the seam scarcely ap-
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pears i -awl hence it is denominated line-

drawing. It is a French word meaning the

same thing, and is derived from tire Latin

retrahere, or re, in, and trahere, because the

seam is drawn in or covered. It is said, that

ia the East Indies, if a piece of fine muslin is

torn, and afterwards mended by the fine-

drawers, it will be impossible to discover

where tire rent was. In this country the

dexterity of the fine-drawers is not so great

as that (if those in the East; but it is still such

as to enable them to defraud the revenue,

by sewing a head or slip of English cloth on

a"piece of Dutch, Spanish, or other foreign

cloth; ora slip of foreign cloth on a piece of

English, so as to pass the whole as of a piece,

and by that means avoid the duties, penal-

ties, &c. The trick was first discovered in

France by M. Savary.

Rentering, in tapestry, is tire working

new warp into a piece of damaged tapestry,

whether eaten by the rats or otherwise de-

stroyed, and on this warp to restore the an-

tient pattern or design. The warp is to be

of woollen, not linen. Among the titles of

the French tapestry-makers is included that

of renterers.

REN VERSE', inverted. See Heraldry.

REPARATIONE FACIENDA, a writ

which lies in divers cases, one of which is,

w here three are tenants in common or joint

tenants, as pro indiviso, of a mill or house

which is fallen into decay, and the one being

willing to repair it, the other two will not ; in

this case, the party willing shall have this

writ against the other two. F. N. B. 127.

REPARATIONS. A tenant for life or

years, may cut down timber trees to make
reparations, although he is not compelled

thereto ; as where a house is ruinous at the

time of the lease made, and the lessee suf-

fers it to fall, he is not bound to rebuild it,

and yet if be fells timber for reparations he

may justify the same. Co. Litt. 54.

REPEAT, in music, a character shewing

that what was last played or sung must be

repeated or gone over again.

REPELLENTS, medicines supposed to

have the power of sending back into the mass

of the blood such morbid humours as had

been secreted from it. The term is now left

out of the materia medica.

REPERCUSSION, in mechanics. See

Reflection.

Repercussion, in music, a frequent re-

petition of the same sound.

REPERTORY, a place in which things

are orderly disposed, so as to be easily found

when wanted. The indexes of books are re-

pertories, shewing where the matters sought

for are treated of. Common-place books are

also kinds of repertories.

REPETEND, in arithmetic, denotes that

part of an infinite decimal fraction, which is

continually repeated. Thus in the numbers

2.131313, the figures 13 are the repetend.

These repetends chiefly arise in the reduc-

tion of vulgar fractions to decimals, as =
0.142857 1 42857 1 42857, and so on, forever.

A single repetend is that in which only one

figure repeats, a? §- =. 333 ; and a compound
repetend is that in which two or more figures

are repeated, as -|A =. 131313, &c. To find

the value of any repetend, or to reduce it to a

vulgar fraction, “ taken the given repeating
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figure or figures for a numerator; and for

tiie denominator, fake as many 9s as there

are figures in the repetend: thus the fraction

answering to 123123, &c. is

REPETITION, in music, denotes a rei-

terating or playing over again the same part

of a composition, whether it is a whole strain,

part of a strain, or double strain, &c. The
repetition is denoted by a character called a

repeat, which is varied so as to express the

various circumstances of a repeat.

Repetition, in rhetoric, a figure which
gracefully and emphatically repeats either

the same word, or the same sense in different

words.
REPLEADER. Whenever a repleader is

granted, the pleadings must begin de novo
at that stage oi them, whether it is the plea,

replication, rejoinder, or whatever else,

wherein there appears to have been the first

default, or deviation from the regular course.

When a repleader is aw arded, it must be with-

out costs. 3 Black. 395.

REPLETION. See Medicine.
REPLEVIN, is the writ called replegiare

facias by him who has cattle or other goods
distrained by another, for any cause, and put-

ting in surety to the sheriff, that upon delivery

of tiie thing distrained, he will prosecute the

action against the distrainer. Co. Lit. 12.

In this writ or action, both the plaintiff

and defendant are called actors ;
the one,

that is, the plaintiff, suing for damages, and
the avowant or defendant to have a return of

the goods or cattle. 2 Bond, 84.

That the avowant is in the nature of a

plaintiff, appears, 1st. from his being called

an actor, which is a term in the civil law, and
signifies plaintiff: 2dly, from his being enti-

tled to have judgment de retorno habendo,

and damages as plaintiffs ; 3dly, from this,

that the plaintiff might plead in abatement of

the avowry, and consequently such avowry
must be in the nature of an action. Cartli.

1 12 .

Replevins by writ, issue properly out of

chancery, returnable into the courts of K. B.

and C. B. at Westminster. In order to ob-

tain a replevin, application must be made to

the sheriff; or one of his deputies, and securi-

ty given that the party replevying will pur-

sue his action against the distrainer ; for which

purpose, by the antient law, he is required to

put in pledges to prosecute ; and that if the

right is determined against him, he will re-

turn the distress again, for which purpose he

is to find pledges to make return. These
pledges are discretionary, and at the peril of

the sheriff. 3 Black. 147.

After the goods are delivered back to the

party replevying, he is then bound to bring

his action of replevin against the distrainer,

which may be prosecuted in the county court,

be the distress of what value it may; but either

party may remove it to the superior courts of

king’s-bench or common -pleas, the plaintiff

at pleasure, and the defendant upon reason-

able cause. 3 Black. 149.

If the sheriff is shewn a stranger’s goods,

and he takes them, an action of trespass lies

against him, for otherwise he could have no
remedy; for being a stranger he cannot have

the writ de proprietate probanda ;
and was he

not intitled to this remedy, it would be in

the power of the sheriff to strip a man’s house

of all his goods. 2 Rol. Abr. 552.

If it is determined for the plaintiff, namely,
4 B
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that the distress was wrongfully taken, he lias

already got his goods back into his own pos-

session, and shaii keep them, and moreover

recover damages. But if the defendant pre-

vails by the default or nonsuit of the plain-

tiff, then he shall have a writ de retorno ha-

bendo, by which the goods or chattels which

were distrained and then replevied, are re-

turned again into his custody, to be sold, or

otherwise disposed of, as it no replevin had

been made. If the distress was for damage
feasant, the distrainor may keep the goods so

returned, until tender shall be made or suffi-

cient amends. Rol. Abr. 146.

On a retorno habendo awarded, the party

desiring to have the cattle or goods restored,

must shew them to the sheriff, tor otherwise

the sheriff mav not know them.

REPLICATION, in logic, the assuming

or using the same term twice in the same pro-

position.

Replication, an exception or answer of

the plaintiff in a suit to the defendant’s plea

;

and is also that which the complainant replies

to the defendant’s answer in chancery, &c._

The replication is to contain certainty, and

not to vary from the declaration, but must

pursue and maintain the cause ot the pla:n-

tiff’s action ;
otherwise it will be a departure

in pleading, and going to another matter.

1 Inst. 304.

REPORT, in law, is a public relation of

cases judicially argued, debated, resolved, or

adjudged, in any of the king’s courts of jus-

tice, with the causes and reasons of the same,

as delivered by the judges. Also when the

court of chancery, or any other court, refers

the stating of a case, or the comparing ot an

account, to a master in chancery, or other re-

feree, his certificate thereon is called a re-

port.

REPOSE, in painting, certain masses or

large assemblages of light and shade, which

being well conducted, prevent the confusion

of objects and figures, by engaging and fixing

the eye so that it cannot attend to the other

parts of the painting for some time ; and thus

leading it to consider the several groups gra-

dually proceeding from stage to stage.

REPRESENTATION. There is an heir

by representation, where the father dies, in

the life of the grandfather, leaving a son, who
shall inherit the grandfather’s estate before

the father’s brother, &c.

REPRIEVE, to suspend a prisoner from

the execution and proceeding of the law at

that time. Every judge who has power to

order any execution, has power to reprieve.

REPRISALS. See Letters of marque.
REPRISE, or Reprize, at sea, is a mer-

chant-ship, which, after its being taken by a

corsair, privateer, or other enemy, is retaken

by the opposite party.
*
If a vessel thus retaken has been 24 hours

in the possession of the enemy, it is deemed
a lawful prize ;

but if it is retaken within that

time, it is to be restored to the proprietor,

with every thing in it, upon his allowing one-

third to the vessel which made the reprise.

Also if the reprise has heen abandoned by

the enemy, either in a tempest or from any
other cause, before it has been led into any

port, it is to fie restored to the proprietor.

REPRODUCTION, is usually under-

stood to mean the restoration of a tiling be-

fore existing, and since.destroyed. It is very
well known that trees and plants may ^
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aised from slips and cuttings; and some late
observations have shown, that there are some

,

animals whi'ch have the same property. The
polype (see Polypus) was the hrst inst nee
we had of this

; but we had scarcely time to
wonder at the discovery Mr. Trembley had
made, when Mr. Bonelt discovered the same
pioperty in a species of water-worm. Amongst
the plants which may be raised from cuttings,
there are some which seem to posssess this
quality in so eminent a degree, that the
smallest portion ot them will become a com-
plete tree again.

It deserves inquiry, whether this reproduc-
tion wall or will not take place in whatever
part the worm is cut ? In order to try this,
J'lr. Bonett entered on a course of many ex-
periments on the water-worms which have
this property. These are, at their common
growth, from two to three inches long, and
of a brownish colour, with a cast of reddish.
From one of these worms he cut oil the head
and tail, taking from each extremity only a
small piece of a twelfth of an inch in length

;

but neither of these pieces was able to re-
produce what was wanting. They both pe-
rished in about 24 hours

; the tail lirst, and
afterw ards the head. As to the body of the
worm from which these pieces were separat-
ed, it lived as well as before, and seemed in-

deed to suffer nothing by the loss, the head-
part being immediately used as if the head
was on, boring the creature’s way into the
mud. There are, besides this, two other
points in which the reproduction will not take
place

; the one ot these is about the filth or
sixth ring from the head, and the other at the
same distance from the tail

; and in all proba-
bility the condition of the great artery in
these parts is the cause of this.

What is said of the want of the reproduc-
tive pow er of these parts, relates only to the
head and tail ends; for, as to the body, it

feels very little inconvenience from the loss

of what is taken off, and very speedily re-
produces those parts. Where then does t he
principle of life reside in such worms, which,
alter having their heads cut off, will have not
only the same motions, but even the inclina-

tions, that they had before? And yet this dif-

ficulty is very small, compared to several
others. Is this wonderful reproduction of parts
only a natural consequence of the laws of
motion; or is there lodged in the body of
the creature a chain of minute buds or shoots,
a sort of little embryos, already formed, and
J^ced in such parts where the reproductions
are to begin ? Are these worms only mere
machines, or are they, like more perfect ani-

mals, a sort of compound, the springs of
whose motions are actuated or regulated by
a sort of soul ? And if they have themselves
such a principle, how is it that this principle

is multiplied, and is found in every separate
piece ? Are we to believe with Malpighi, that

these sorts of worms are all heart and brain
from one end to the other ? This may be ;

but yet if we knew that it was so, we should
know in reality hut very little the more for

knowing it: and it seems, after all, that, in

cases of this kind, we are only to admire the
works of the great Creator, and sit down in

silence.

The nice sense of feeling in spiders has
been much talked of by naturalists ; but it

appears that these worms have yet some-
what more surprising in them in regard to

REPRODUCTION.
this particular. If a piece of stick, or any
other substance, is brought near them, they
do not stay for its touching them, but begin
to leap and frisk about as soon as it comes
towards them. There want, however, some
further experiments to ascertain whether this

is really owing to feeling or sight ; for though
we can discover no distinct organs of sight in

these creatures, yet they seem affected by
the light of the sun or a candle, and always
frisk about in the same manner at the ap-
proach of either; nay, even the moonlight
has some effect upon them.
A twig of willow, poplar, or many other

trees, being planted in the earth, takes root,
and becomes a tree, every piece of which
will in the same manner produce other trees.
I lie case is the same with these worms; they
are cut to pieces, and these several pieces
become perfect animals; and each of these
may be again cut into a number of pieces,
each of which will in the same manner pro-
duce an animal. It has been supposed by
some that these w'orms were oviparous

; but
Mr. Bonett, on cutting one of them to pieces,
having observed a slender substance, re-
sembling a small filament, to move at the end
ol one of the pieces, separated it; and on
examining it with glasses, found it to be a
perfect worm, of the same form with its pa-
rent, which lived and grew larger in a vessel
of water into which he put it. These small
bodies are easily divided, and very readily
complete themselves again, a day usually
serving for the production of a head to the
part that wants one

; and, in general, the smaller
and more slender the worms are, the sooner
they complete themselves after this opera-
tion. When the bodies of the large worms
are examined by the microscope, it is very
easy to see the appearance of the young
worms alive, and moving about within them

;

but it requires great precision and exactness
to be certain of this

; since the ramifications
of the great artery have very much the ap-
pearance of young worms, and they are kept
in a sort of continual motion by the systoles
and diastoles of the several portions of the
artery, which serve as so many hearts. It is

very certain, that what we force in regard to
these animals by our operations, is done also
naturally every day in the brooks and ditches
where they live. A curious observer will
find in these places many of them without
heads or tails, and some without either

; as
also other fragments of various kinds, all

which are then in the act of completing them-
selves; but whether accidents have reduced
them to this state, or they thus purposely
throw off parts of their own body for the re-
production of more animals, it is not easy to
determine. They are plainly liable to many
accidents, by which they lose the several
parts of their body, and must perish very
early if they had not a power of reproducing
what was lost

; they often are broken into
two pieces, by the resistance of some hard
piece of mud which they enter

; and they
are subject to a disease, a kind of gangrene,
rotting off the several parts of their bodies,
and must inevitably perish by it, had they
not this surprising property.

I his worm was a second instance, after the
polype, ot the surprising power in an animal
of recovering its most essential parts when
lost. But nature does not seem to have
limited her beneficence in this respect to

these two creatures. Mr. Bonett tried the
same experiments on another species of wa-
ter-worm, differing from the former in being
much thicker. This kind of worm, whei>
divided in the summer season, very often
shows tiie same property; for if it is cut into
three or four pieces, the pieces will lie like
dead lor a long time, but afterwards will
move about again; and will be found in this

state of rest to have recovered a head, or a
tail, or both. After recovering their parts,
they move very little; and according to this

gentleman’s experiments, seldom live more
than a month.

It should seem, that the more difficult suc-
cess of this last kind of worm, after cutting,
and the long time it takes to recover the lost
parts, if it does recover them at all, are owing
to its thickness; since we always find in that
species of worms which succeeds best of all,

that those which are thinnest recover their
parts much sooner than the others.
The water-insects also are not the only

creatures which have this power of recover-
ing the lost parts. The earth affords us some
already discovered to grow in this manner
from their cuttings, and these not less de-
serving our admiration than those of the wa-
ter: the common earth-worms are of this
kind. Some of these wor ns have been dfe
vided into two, others into three or four,
pieces

; and some of these pieces, after hav-
ing passed two or three months without any
appearance of life or motion, have then be-
gun to reproduce a head or tail, or both.
The reproduction of the anus,, after such a
state of rest, is no long work; a few days do
it; but it is otherwise with the head, that
does not seem to perform its functions in th#
divided pieces till about seven months after
the separation. It is to be observed, that in
all these operations, both on earth and water-
worms, the hinder part suffers greatly more
than the fore part in the cutting; for it al-
ways twists itself about a long time, as if ac-
tuated by strong convulsions; whereas the
head usually crawls away without the appear-
ance of any great uneasiness.
The reproduction of several parts of lob-

sters, crabs, &c. makes also one of the great
curiosities in natural history. That, in lieu
of an organical part of an animal broken off,
another shall rise perfectly like it, may seeia
inconsistent with the modern system of gene-
ration, where the animal is supposed to be
wholly formed in the egg. Yet has the
matter of fact been well attested by the fisher-
men, and even by several virtuosoes whq
have taken the point into examination, pair
ticularly M.'de Reaumur and M. Perrault,.
whose skill and exactness in things of this,!

nature will hardly be questioned. The legs,
of lobsters, &c. consist each of five articula*/
tions: now, when any legs happen to break
by any accident, as in walking, &c. which
frequently happens, the fracture is always,
found to be in a part near the fourth articu-
lation

; and what they thus lose is precisely
reproduced some time afterwards

; that is, a
part of a leg shoots out, consisting of four
articulations, the first of which has two claws
as before, so that the loss is entirely repaired.

If a lobster’s leg is broken off by design at
the fourth or fifth articulation, what is thus
broken off always comes again; but it is not
so if the fracture is made in the first, second,
or third articulation. In those cases, the re-

11
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production is very rare if things continue as
they are. But what is exceedingly surpris-
ing is, that they do not; for, upon visitinc

tire lobster maimed in these barren and uir
happy articulations, at the end of two or three
days, all the other articulations are found
broken off to the fourth; and it is suspected
they have performed the operation on them-
selves, to make the reproduction of a leg
certain.

The part reproduced is not only perfectly
like that retrenched, but also, in a certain
space of time, grows equal to it. Hence it is

that we frequently see lobsters which have
their two large legs unequal, and that in all

proportions. This shows the smaller leg to
- be a new one.

,

A part thus reproduced being broken,
there is a second reproduction. The sum-

:

mer, which is the only season of the year
when the lobsters eat, is the most favourable
time for the reproduction. It is then per-
formed in four or iive weeks

; whereas it takes
up eight or nine months in any other season.
The small legs are sometimes reproduced,
but more rarely, as well as more slowly, than
the great ones

; the horns do the same. The
experiment is most easily tried on the com-
mon crab.

REPTILES, in natural history, an order
of amphibia, the character of which is, that
they breathe through the mouth

; have feet,
and flat naked ears, without auricles. There
are five genera of reptiles, viz.

Testudo
Draco
Lacerta
Rana
Siren.

REPULSION, in physics, that property
in bodies, by which, if they are placed just
beyond the sphere of each other’s attraction
of cohesion, thev mutually fly from each
other.

That there is a force which opposes the
approach of bodies towards each other, and

!
which tends to separate them farther from
each other, is obvious from the slightest view
of the phenomena of nature. When we pre-
sent the north pole of a magnet A to the same
pole of another magnet B, suspended on a
pivot, and at liberty to move, the magnet B
recedes as the other approaches ; and by fol-

lowing it vvitli A at a proper distance, it may
be made to turn round on its pivot with con-
siderable velocity. In this case there is evi-

dently some force which opposes the ap-
proach of the north poles of A and B, and
which causes the moveable magnet to retire

i
before the other. There is then a repulsion
between the two magnets, a repulsion which
increases with the power of the magnets ; and
this power has been made so great, by a pro-
per combination of magnets, that all the force

! of?a strong man is insufficient to make the two
; irprth poles touch each other. The same

repulsion is equally obvious on electrical bo-
dies ;

and indeed it is by means of it alone
that the quantity of electricity is measured
by philosophers. If two cork balls are sus-

pended from a body with silk threads, so as to

|
^touch each other ; if we charge the body with

!j

’electricity, the cork balls separate froni each

I other, and stand at a distance proportional

to the quantity of electricity with which the
' body is charged; the balls of course repel
; each other. See Electricity.

REP
But it is not in electric and magnetic bo-

dies only that repulsion is perceived. New-
ton has shewn that it exists also between two
pieces of glass. He found that when a con-
vex lens is put upon a flat glass, it remains
at the distance of the T|Tth part of an inch,
and a very considerable pressure is required
to diminish this distance; nor does any force
which can be applied bring them into actual
mathematical contact

; a force may indeed
be applied sufficient to break the glasses in
pieces; but it may be demonstrated that it

does not diminish their distance much beyond
^ie Tooo^1 Part °f an inch. There is, there-
fore, a force of repulsion which prevents the
two glasses from touching each other.

That the particles of air repel each other
is evident; for a considerable force is requir-
ed to keep them as near each other as we
find them at the surface of the earth

;
and

when this force is removed, they separate
from each other, that is to say, the air ex-
pands. Nor is it known how far this expan-
sion extends. Air has been artificially ex-
panded to 3000 times its usual built, and
doubtless at great heights in the atmosphere
its expansion is still much greater than that.

On the other hand, air may be forcibly con-
densed, that is to say, its particles may be
made to approach nearer each other

;
but a

considerable force is required to produce this

effect; and this force increases nearly as the
density: it it is removed, the particles again
separate, and the air assumes its former bulk.
What are the limits of this condensation is

not known; but air has been forcibly com-
pressed to 1000th part of its natural bulk.
I hus we see that the particles of air may be
made to approach 16 times nearer each other.
The elasticity of air, or the effort which it

makes when compressed to resume its former
bulk, is evidently the consequence of a re-
pulsive force which its particles exert. All
gaseous fluids possess the same repulsive
force, and are indebted to it for their elas-

ticity.

The particles of stilid elastic bodies likewise
repel each other

;
for they also, when forcibly

compressed, resume their former size, and of
course their particles repel each other. It
has been demonstrated by philosophers, that
all liquids are capable of a certain degree of
compression, and that when the compressing
force is removed they resume their former
bulk; consequently the particles of these bo-
dies also repel each other.

All bodies then possess a repulsive force,
which exerts itself either at sensible distances
or at insensible distances; of course the repul-
sions may be divided into two classes.

The only sensible repulsions with which
we are acquainted, take place at small dis-

tances. They may be reduced to two kinds,
namely, electricity and magnetism. It has
been ascertained, that bodies possessed of
the same kind of electricity repel each other;
and likewise the same magnetic poles of bo-
dies repel each other; while, on the other
hand, differently electrified bodies, and the
different poles ofmagnetic bodies, attract each
other. Repulsion increases, as far as has
been ascertained, inversely as the square of
the distance ; consequently, at the point of
contact it is infinite.

Insensible repulsion is most conspicuous in
elastic fluids, as air and the eases; but it is
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exhibited also by elastic bodies in general.
In these, if a judgment can be formed from
the experiments on air, the repulsion in-

creases nearly at the rate of —
Insensible repulsion may either be a force

inherent in the particles of bodies, or it may
belong exclusively to some particular body
combined with these particles. The first of
these hypotheses seems to have been adopt-
ed by Newton.

Other philosophers have supposed that re-

pulsion is not a property inherent in all mat-
ter, but confined to a peculiar substance
which has been generally considered as ca-

loric. According to this hypothesis, there
are two kinds of matter, one whose particles

attract, another whose particles repel. Let
us call the first cohesive matter, and the other
caloric ; and let us suppose also, what must be
the case, that cohesive matter and caloric at-

tract each other with a certain force, in cer-
tain circumstances. This will explain the

expansive power ol caloric, which combining
with the particles of other cohesive matter,
destroys the cohesion of those particles, and
acts upon the body as a repulsive force ; and
this appears at least to explain the repulsion

which exists in elastic, and, perhap.
,
other

fluids.

Before we quit (his subject, it will be worth
while to shew, by an example, that the repul-

sion between the particles of caloric often
acts as a real chemical force, and that it af-

fords a key to explain several phenomena
which at first sight appear nearly contradic-
tory. Why do bodies require different tem-
peratures in order to unite ? and why does
the presence of caloric in many cases favour,
or rather produce, union, while it prevents
or destroys it in others ?

Some substances, phosphorus for instance,

combine with oxygen at the common tem-
perature of the atmosphere; others, as car-
bon, require a higher temperature; and
others, as hydrogen and azotic gas, do not
combine, except at a very high temperature.
To what are these differences ow ing ?

It is evident, that whatever diminishes the
cohesion which exists between the particles

of any body, must tend to facilitate their che-
mical union with the particles of other bo-
dies. This is the reason that bodies combine
more easily when held in solution by water,
or when they have been previously reduced
to a fine powder. Now caloric possesses the

,

property of diminishing cohesion : and on^
reason why some bodies require a high tem-
perature to cause them to combine is, that at
a low temperature the attraction of cohesion
is in them superior to that of affinity; accord-
ingly, it becomes necessary to weaken that
attraction by caloric till it becomes inferior
to that of affinity. The quantity of caloric
necessary for this purpose must vary accord-
ing to the strength of the cohesion and of the
affinity; it must be inversely as the affinity,

and directly as the cohesion. Wherefore, if

wre knew precisely the force of the cohesion
between the particles of any body, and of the
affinity between the particles of that body and
of any other, we could easily reduce the tem-
perature necessary to calculation.

That caloric or temperature acts in this

manner, cannot be doubted, if we consider
that other methods of diminishing the attrae-
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t; on of cohesion may bo substituted for it

with success. A large lump of charcoal, for

instance, will not unite with oxygen at so Iowa
temperature as the same charcoal will do when
re. Inced to a very fine powder ;

and charcoal

will combine with oxygen at a still lower

temperature, if it is reduced to its integrant

particles, by precipitating it from alcohol, as

Dr. Prisstley did by passing the alcohol

. through red-hot copper. And to shew that

there is nothing in the nature of oxygen and
carbon which renders a high temperature

Accessary for their union, if they are present-

ed to each other in 'different circumstances,

they combine at the common temperature of

the atmosphere ; for if nitric acid, at the

temperature of 6°, is poured upon charcoal-

powder, well dried in a close crucible, the

charcoal takes fire, owing to its combining
v, ith the oxygen of the acid. And in some
other situations, carbon is so completely di-

vided that it is capable of combining with the

oxygen of the atmosphere, or, which is the

same thing, of catching fire at the common
temperature: this seems to be the case with

it in those p rophori that are formed by dis-

tilling to dryness several of the neutral salts

which contain acetous acid. These observa-

tions are sufficient to shew, that caloric is in

many cases necessary in order to diminish

the attraction of cohesion.

But there is a difficulty still remaining.

How comes it that certain bodies will com-
bine with oxygen without the assistance of

posed, because its light is dissipated, but be-

cause the coal cannot be converted into va-

pour by the degree of heat which it contains,

and because the cohesion of its particles is

too great to allow it to combine with oxygen

without some such change.
r

l here are some

coais, however, which contain such a quan-

tity of bitumen, that they will burn even in

the situation supposed bv Dr. Hutton, and

continue to burn, provided they are furnished

with any tiling to act as a wick. It is need-

less to add, that bitumen, like oil, is easily

converted into vapour.

But this explanation, instead of removing

our difficulties, has only served to increase

them : for if caloric only acts by diminishing

the attraction of cohesion, and converting

these substances into vapour, why do not all

elastic fluids combine at once without any ad-

ditional caloric? why do not oxygen and hy-

drogen, when mixed together in the state of

gas, unite at once and form water? and why
do not oxygen and azote, which are constantly

in contact in the atmosphere, unite also and

form nitrous gas? Surely it cannot be the

attraction of cohesion that prevents this

union. And if it is ascribed to their being

already combined with caloric, how comes it

that an additional dose of one of the ingredi-

ents of a compound decomposes it ? Surely,

as Mr. Monge has observed, this is contrary

to ail the other operations in chemistry.

That the particles of fluids are not desti-

tute of an attraction for each other, is evident

any foreign heat, provided the combination is
: rom numb ei less facts. 1 he particles of wa-

once begun, though a quantity of caloric is

necessary to begin the combination ; and that

other bodies require to be surrounded by a

great quantity of caloric during the whole
time of their combining with oxygen? Alco-

hol, for instance, if once kindled, burns till it is

quite consumed; and this is the case with

oils also, provided they are furnished with a

wick.

We should err very much, were we to sup-

pose that a high temperature is not as neces-

ter draw one another after them in cases of

capillary attraction; which is probably owing

to the attraction of cohesion. It is owing to

the attraction of cohesion, too, that small

quantities of water form themselves into

spheres; nor is this attraction so weak as not

to be perceptible. If a small plate of glass is

laid upon a globule of mercury, the globule,

notwithstanding the pressure, continues to

preserve its round figure. If the plate is gra-

dually charged with weights one after an-

sary to these substances during the whole of other, the mercury becomes thinner and thin

their combustion as at the commencement of > ner, and extends itself in the form of a plate
;

it: for Mr. Monge found, on making the
!
but as soon as the weights are removed, it

trial, that a candle would not bum after the

temperature of the air around it was reduced

below a certain point.

All substances which continue to burn after

recovers its globular figure again, and pushes

up the glass before it. Here we see the at-

traction of cohesion, not only superior to gra-

vitation, but actually overcoming an external

being once kindled are volatile, and they i
force. And if the workman, after charging

burn the easier in nronortion to that volati- !
his plate of glass with weights, when he is

forming mirrors, happens to remove these
burn the easier in proportion to that volati-

lity. The application of a certain quantity

of caloric to alcohol volatilizes part of it, that

is, diminishes the attraction of its cohesion, so

much that it combines with oxygen.
r
Ihe

oxygen which enters into this combination

gives out as much heat as volatilizes another

portion of the alcohol, which combines with

oxygen in its turn, more heat is given out;

and thus the process goes on. Oils and tal-

weights, the mercury which had been forced

from under the glass, and was going to sepa-

rate, is drawn back to its place, and the glass

again pushed up. Nor is the attraction of

cohesion confined to solids and liquids; it

cannot be doubted, that it exists also in gases;

at least it is evident, that there subsists an

attraction between gases of a different kind
;

low exhibit the very same phenomena; only for although oxygen and azotic gas aie ot dit-

as they are less volatile, it is necessary to !
ferent gravities, and ought therefoie to occu-

assist the process by means ot the capillary
j

py different parts of the atmosphere, we find

attraction of the wick, which confines the ac- 1 them always mixed together
;
and this can

only be ascribed to an attraction.

It seems evident, in the first place, that

the affinity between the bases of the gases

under consideration and oxygen, is greater

than their affinity for that dose of caloric

which produces their elastic form; for when

they are combined with oxygen, the same

dose will not separate them again. Let us

take hydrogen for an instance. The affinity

tion of the caloric evolved to a small quan-

tity of oil, and thus enables it to produce the

proper effect. In short, then, every sub-

stance which is capable of continuing to burn

after being once kindied is volatile, or capable

of being converted into vapour by the de-

cree of heat at first applied. The reason that

a live coal will not burn when suspended in-

sulated in the air, is not, as Dr. Hutton sup-

12

of hydrogen is greater for oxygen than for

the caloric which gives it its gaseous form ;

but the oxygen is also combined with caloric,

and there exists an attraction of cohesion be-

tween the particles of the hydrogen gas and
oxvgen gas; the same attraction subsists be-

tween those of oxygen gas and hydrogen gas.

Now the sum of all these affinities (namely,

the affinity between hydrogen and c aloric,

the affinity between oxygen and calyric, the

cohesion of the particles of the hydrogen, and

the cohesion of the particles of oxygen) is

greater than the affinity between the hydro-

gen and oxygen; and therefore no decom-
position can take place. Let the affinity be-

tween

Oxygen and caloric be - 50
Hydrogen and caloric - 50

Cohesion of oxygen for hydrogen 4
Cohesion of hydrogen 2

Sum of quiescent affinities - 10f>

The affinity of oxygen and hydrogen 105

The quiescent affinities beinggreater than the

divellent affinities, no decomposition can take

place.

Let now a quantity of caloric be added
to the oxygen and hydrogen gas, it has the

property of expanding them, and of course

of diminishing their cohesion; while its affi-

nity for them is so small, that it may be neg-

lected. Let us suppose that it diminishes the

cohesion of the oxygen 1, and of the hy-

drogen also 1, their cohesion will now be 3
and 1 ;

and the quiescent affinities being only

1 04, while the divellent are!05, decomposition

would of course take place, and a quantity of

caloric would thus be set at liberty to pro-

duce tire same effects upon the neighbouring

particles.

Tlius, then, caloric acts only by diminish-

ing cohesion ;
and the reason that it is re-

quired so much in gaseous substances, and
in those combinations into which oxygen en-

ters, is the strong affinity of oxygen and the

other bases of the gases for caloric
;
for owing

to the repulsion which exists between the

particles of that subtile substance, an effect is

produced by adding large doses of it, con-

trary to what happens in other cases. The
more of it is accumulated, the stronger is the

repulsion between its particles, and there-

fore the more powerful is its tendency to fly

off: and as this tendency is opposed by its

affinity for the body and the cohesion of its

particles, it must diminish both these attrac-

tions.

REPUTATION, or Fame. The security

of reputation, or good name, from the arts of

detraction and slander, is a right to which
every man is intitled, by reason and natural

justice ;
since, without this, it is impossible

to have the perfect enjoyment of any other

advantage or right. I Black. 134.

Reputation is properly under the protec-

tion of the law, as all persons have an interest

in their good name, and scandal and defama-

tion are injurious to it ;
though defamatory

words are not actionable, otherwise than as

they are a damage to the estate of tire person

injured. Wood’s Inst. 37.

REQUESTS, Court of, an antient court

of equity, instituted about the nineteenth

) ear of Henry VII. See Court.
in the fortieth and forty -first years of queen

Elizabeth, it was adjudged, upon solemn an-
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gwnent, in the court of common pleas, that

the court of request was then no court of
equity.

RESCRIPT, an answer delivered by an
'

^mperor, or a pope, when consulted by par-
ticular persons, on some difficult question, or
point ot law, to serve as a decision thereof.

RESCUE, or Rescous, is the taking
away and setting at liberty against law, any

j

distress token for rent, or services, or damage
feasant; but the more general notion of res-

cous is, the forcibly freeing another from an
arrest or some legal commitment ; which be- I

ing a high offence, subjects the offender not
only to an action at the suit of the party in-

j

jured, but likewise to line and imprisonment j

at the suit of the king. Co. Lit. 160.

If goods are distrained without cadse, or
contrary to law, the owner may make rescue;
but if they are once impounded, or even
though taken without any cause, the owner
may not break the pound and take them out,

for then they are in custody of the law. 1

Black. 12. See Distress
*

RESEARCH, in music, is a kind of pre-
lude or voluntary played on the organ, &c.
wherein the performer seems to search or
look out for the strains and touches of har-

mony, which he is to use in the regular piece
to be played afterwards.

RES EDA, dycr's-weed, velloiv-weed, weld,
or wild-wood, a genus ot the order of trigy-

nia, in the dodecandria class of plants
;
and

iu the natural method ranking under the

54th order, miscellanea. The calyx is mo-
noph) lions and partite; the petals laciniated;

the capsule unilocular, and opening at the

mouth. There are 13 species; of which the

most remarkable is the luteola, or common
dyer’s weed, growing naturally in waste
places in many parts of Britain. The young
leaves are often undulated; the stalk is a

yard high, or more, terminated with a long
naked spike of yellowish-green liowers: the

plant is cultivated and much used for dyeing
silk and wool of a yellow colour. The great

recommendation of the plant is, that it will

grow with very little trouble, without dung,
and on the very worst soils. For this reason

it is commonly sown with, or immediately
after, barley or oats, without any additional

care except drawing a bush over it to harrow
it in. The reaping of the corn does it little

or no hurt, as it grows but little the first

year; and the next summer it is pulled and
dried like flax. Much care and nicety, how-
ever, is requisite, so as not to injure either

the seed or stalk; or, which sometimes hap-

pens, damaging both, by letting it stand too

long, or pulling it too green. To avoid

these inconveniences, a better method of’

culture has been devised. This new method
is, to plough and harrow the ground very
fine, without dung, as equally as possible

;
and

then sowing about a gallon of seed, which is

very small, upon an acre, some time in the

month of August. In about two months it

will be high enough to hoc, which must he

carefully done, and the plants left about six

inches asunder. In March it is to be hoed

again, and this labour is to be repeated a third

time in May. About the close of June,

when the liower is in full vigour, and the

stalk is become of a greenish yellow, it

should be pulled; a sufficient quantity of

stems being left growing for seed till Sep-

tember.

RESERVE, body of, or corps ds reserve,

in military affairs, the third or last line of an

army, drawn up for battle; so called because
they are reserved to sustain the rest, as occa-

sion requires
;
and not to engage, but in case

of necessity.

RESIDENCE, ts the continuance of a

parson or vicar on his benefice. By statute

43d Geo. III. chap. 84, it is enacted that

the statute 13th Eliz. c. 20, and its continu-

ing statutes, are repealed; and that the penal-

ties for non-residence under the act 2 1st

Hen. VIII. are repealed; and that every spi-

ritual person possessed of any archdeaconry,
or other dignity, benetice, curacy, or cha-

pelry, who shall, without exemption, or suf-

ficient cause, as is specified in the acts of the

21st, 25th, and 28th Hen. VII l., absent him-
self from his benefice for more than three

months in the year (unless he resides at some
place where lie has other dignity or benefice),

and less than six, shall pay oneAhird of the

annual value (deducting all out-goings, ex-

cept curate’s pay); when eight months, two-
thirds

;
and when the whole year, tluee-

fourths. The penalty, with costs, to go to

the informer; but the penalty for non-resi-

dence cannot be recovered, if the parson has

resided a whole year without absence before

the action is brought.

Besides the exemptions contained in the

above-mentioned act, the following persons

are exempt: clerk, or deputy clerk, of the

king’s closet ; chaplain of the house of com-
mons; chaplain- general of the forces; bri-

gade-chaplain on foreign service ;
chaplains

of ships of the dock-yards, of garrisons, or of

the corps of artillery, during the time of at-

tending such offices; chaplain to any British

factory, or in the household of any British

minister, abroad ; chancellor, or vicar-gene-

ral, or in his absence, the surrogate, or of-

ficial, in an ecclesiastical court
;
minor ca-

non, vfoar, choral, or other officer, in any
cathedral or collegiate church ; deans, sub-

deans, priests, or readers, in the king’s pri-

vate chapels
;
chaplain of the military asylum,

of the hospitals of Chelsea, Greenwich, Flas-

lar, and Plymouth, while attending their

duty
;
preacher or reader at the inns of court

or the roils; the bursar, dean, vice-presi-

dent, public tutor, or chaplain, or such other

public officers, in' the universities, or at Eton,

or Winchester, or schoolmaster or usher in

the same, or at Westminster; and persons

entitled by the last of the above-mentioned
statutes to the privilege of non-residence, tiil

after forty years of age, shall not be entitled

to it after thirty. The bishops may, if

they think fit, giant licences for non-resi-

dence in certain cases, the fee for which
shall not be more than ten shillings, inde-

pendant of stamp-duty; and if the bidiop re-

fuses to grant the licence, the party who
thinks himself aggrieved may appeal to the

archbishop, on giving security for paying

the expences of the appeal : the reasons for

granting the licences shall be transmitted to

the archbishop, for his examination and al-

lowance ; and during the vacancy of any see,

the vicar-general may grant them, and they

shall not be void on the death or removal oi

the granter, unless revoked by His successor.

A person, although he may reside on the

living, is yet liable to the penalties of non-
residence, if he resides in any other house

K E S

than that appointed for his residence, except

by such licence from the diocesan as lias

been stated, or while the tenant to whom the

house ot residence has-been let continues in

possession.

RESIDUAL FIGURE, in geometry, the

figure remaining after subtracting a lesser

from a greater.

Residual Root, in algebra, a root com-

posed of two parts or members, connected

together by the sign —

.

Thus x—

y

is a residual root, so called be-

cause its value is no more than the difference

between its parts x and y.

RESIGNATION, in the canon law, the

surrendering a benefice into the hands of the-

coliator, or bishop.

RESIGNEE, in law, the person to whom
a thing is resigned.

RESIN, in natural history, a viscid juice

oozing either spontaneously, or by incision,

from several trees, as the pine, fir, &c.

Resins. It is at present the opinion of

chemists, that resins stand in the same rela-

tion to the volatile oils that wax does to the

fixed. Wax is considered as a fixed oil sa-

turated with oxygen; resins as volatile oils

saturated with the same principle.

The resins are very numerous; and on ac-

count of the various purposes to which they

are applied, and the peculiarity of their pro-

perties, constitute one of the most important

genera of vegetable substances. Tiii lately

they have been very much overlooked by

chemists, who satisfied themselves with glean-

ing doubtful information from artists and
manufacturers. Many erroneous opinions

concerning them have of course been admit-

ted into every system of chemistry.
r
I lie

subject has lately engaged the attention of Mr.
Hatchett, whose consummate skill and happy
talent for observation peculiarly fitted him
for the task.

Resins often exude spontaneously from
trees; they often How from artificial wounds;
and not uncommonly are combined at first

with volatile oil, from which they are sepa-

rated by distillation. The reader can be at

no loss to form a notion of what is meant by
resin, when lit- is informed that common rosin

furnishes a very perfect example of a resin,

and that it is from this substance that the

whole genus derived their name : for rosin is

very frequently denominated resin.

Resins may be distinguished by the foil,

lowing properties:

They are solid substances, naturally brittle;

have a certain degree of transparency, and a
colour most commonly inclining to yellow.
Their taste is more or less acrid, and hot like

that of volatile oils; but they have no smell
unless they happen to contain some foreign

body. They are all heavier than water.
Their specific gravity varies from 1.0180 to

1.2289. They are all non-conductors of
electricity ;

and when excited by friction,

their electricity is negative.

When exposed to heat, they melt; and if

the heat is increased, they take fire; and
burn with a strong yellow Hame, emittino-

at the same time a vast quantity of smoke.
°

They are all insoluble in water, whether
cold or hot; but when they are melted along
with water, or mixed with volatile oil and
then distilled with water, they seem to unite
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with a portion of that liquid*; for the) be-
coine Opaque, and lose much ot their brittle-
rie^. i his at least is the case with common
losm. J hey are all, with a few exceptions,
soluble in alcohol, especially w hen assisted by
heat. I lie solution is usually transparent;
and when the alcohol is evaporated, the resin
:s obtained unaltered in its properties. When
the solution is mixed with water, it becomes
milky, and the resin falls in the state of a
wnite powder. They are soluble also in sul-
phuric ether. Many of them are soluble in

* several ot the fixed oils, especially in the dry-
ing oils. The greater number are soluble in
the volatile oils; at least in oil of turpentine,
the one commonly employed.

Hitherto it has been affirmed by all che-
mists, botli antient and modern, that the al-

kalies do not exert action on the resins.
J'ourcroy, for instance, in his last work, af-
firms this in the most positive manner ; but
the experiments ot Mr. Hatchett have de-
monstrated this opinion to be completely er-
roneous. He reduced a quantity ofcommon
rosin to powder, and gradually added it to a
boiling lixivium ot carbonat of potass *'a per-
fect solution was obtained of a clear yellow
colour, which continued permanent after
Jong exposure to the air. The experiment
succeeded equally with carbonat of soda, and
with solutions of pure potass or soda. Every
other resin tried was dissolved as well as ro-
sin. Mr Hatchett’s discovery must lead to
very important consequences. The well-
known iact, that the soap-makers in tliis coun-
try constantly mix rosin with their soap; that
it owes its yellow colour, its odour, audits
easy solubility in water, to this addition

;

ought to have led chemists to have suspected
the solubility of resins in alkalies. No .such
consequence, however, was drawn from this
notorious fact.

It has been supposed also that the acids are
-incapable of acting upon the resins. Four-
croy is equally positive with regard to this

;

and Gren speaks of it in such a manner,
that every reader must conclude that he had
tried the effect of nitric acid upon resins.

Net Mr. Hatchett has ascertained this opi-
nion likewise to be erroneous, at least as far

as nitric acid is concerned. He found that
resins are thrown down from their solutions
in alkalies in the state of a curdy precipitate ;

-but when nitric acid is added in excess, the
whole of the precipitate is redissolved in a
boiling heat. This remarkable fact, which
did not hold when sulphuric or muriatic acids
were used, led him to try whether the resins

were soluble in nitric acid. lie poured ni-

tric acid, of the specilic gravity 1.38, on
powdered rosin in a tubulated retort ; and by-

repeated distillation formed a complete solu-

tion of a brownish yellow colour. The solu-

tion took place much sooner in an open ma-
trass than in close vessels. The solution con-
tinues permanent, though left exposed to the
air. It becomes turbid when water is added ;

but when the mixture is boiled, the whole is

redissolved. When Mr. Hatchett collected

the precipitate thrown down by water by fil-

tration, he found that it still possessed" the

properties of resin. The resin is thrown
down from nitric acid by potass, soda, and
ammonia ; but an excess of these alkalies re-

dissolves the precipitate, and forms brownish
orange coloured liquids. When Mr. Ilaich-

«ett dissolved resin in boiling nitric acid, the

solution was attended with a copious dis-

charge of nitrous gas; and when the pow-
dered resin was thrown into cold nitric acid,

a considerable offer \ escence soon took place,
and a porous mass was formed, commonly of
a deep orange-colour.

hen resins are subjected to destructive
distillation, we obtain, according to Gien,
carbureted hydrogen and carbonic acid gas,
a very small portion of acidulous water, and
much empyreumatic oil. The charcoal is

light and brilliant, and contains no alkali.

When volatile oils are exposed for some
time to the action of the atmosphere, they ac-
quire consistency, and assume the properties
of resins. During this change they absorb a
quantity of oxygen from the air. Westrum
put 30 grains ot oil of turpentine into 40 cu-
bic inches of oxymuriatic acid gas. Heat was
evolved; the oil gradually evaporated, and
assumed the form of vellow resin. Mr.
Proust observed, that when volatile oil is ex-
posed to the air, it is partly converted into a
resin, and partly into a crystallized acid

;

usually the benzoic or the camphoric. Hence
we see that the oil is converted into two dis-

tinct substances. During this change oxy-
gen is absorbed

; and Fourcroyhas observed
that a portion of water is also formed. It is

probable, from these facts, that resin is vola-
tile oil deprived of a portion of its hydrogen,
and combined with-oxygen.

Hermstadt affirms, that to know whether
1 any vegetable substance contains resin, we
have only to pour some sulphuric ether upon
>t in powder, and expose the infusion to the
light. If any resin is present, the ether will

assume a brown colour.

Having now described the general proper-
ties of resinous bodies, it will be proper to
take a more particular view of those of them
which are ot the most importance, that
we may ascertain how far each possesses the
general characters of resins, and by what pe-
culiarities it is distinguished from the rest.

J he most distinguished of the resins are the
following

:

1. Rosin. This substance is obtained
from different species of lir

;
as the pinus

abies, sylvestris, larix, balsamea. It is well
known that a resinous juice exudes from the
pinus sylvestris, or common Scotch fir, which
hardens into tears. The same exudation ap-
pears in the pinus allies, or spruce fir. These
tears constitute the substance called thus, or
common frankincense. When a portion of
hark is stripped off these trees, a liquid juice
(lows out, which gradually hardens* This
juice has obtained different names according
to the plant from which it comes. The pinus
sylvestris yields common turpentine

; the la-

rix, V enice turpentine
; the balsamea, balsam

of Canada, &c. All these juices, which are
commonly distinguished by the name of tur-

pentine, are composed of two ingredients;
namely, oil of turpentine, and rosin. When
the turpentine is distilled, the oil comes over,
and the rosin remains behind. When the
distillation is continued to dryness, the resi-

duum is known by the name of common ro-
sin, or colophoniuin

; but when water is mixed
with it while yet fluid, and incorporated by
violent agitation, the mass Is called yellow
rosin. During winter the wounds made in
the fir-trees become incrusted with a white
brittle substance called barras or galipot.

J

consisting of rosin united to a small portion of
oil. The yellow rosin made by melting and
agitating this substance in water, is prelerred
tor most purposes; because it is more duc-
tile, owing probably to its still containing
some oil. The properties of rosin are those
which have been detailed in the former part
ot this article. Its uses are numerous and
well known.

2. Mastich. This resin is obtained from
the pistacea lentiscus

; a tree which grows in

the Levant*, particularly in the island of
Chios. When transverse incisions are made
into this tree, a fluid exudes, which soon con-
cretes into yellowish semitransparent brittle

grains. In this state it is sold under the
name of mastich. It softens when kept in the
mouth, but imparts very little taste. This
has induced surgeons to employ it to fill up
tiie cavities of carious teeth, which it does to-

lerably well. When heated, it melts, and ex-
hales a fragrant, odour. It contains a little

volatile oil. It dissolves readily in fixed oils

and in alcohol
; but is too fusible and opaque

to answer as a varnish. Mr. Hatchett found
it soluble in alkalies and nitric acid with the
phenomena described in the former part of
this article. Its specific gravity is 1.074.

3. Sandaraclt. T his resin is obtained from
thejuniperus communis, or common juniper.
It exudes spontaneously, and is usually in the
stale of small round tears of a brown colour,
and semitransparent, not unlike mastich, but
rather more transparent and brittle. Besides
the resinous part, it contains a peculiar prin-
ciple. Mr. Hatchett found the resin ofjuni-
per soluble in alkalies and nitric acid. Its

specilic gravity is 1.092.

4. Elemi. This resin is obtained from the
amyris elemifera; a tree which grows in Ca-
nada and Spanish America. Incisions are
made in the bark during dry weather, and the
resinous juice which exudes is left to harden
in the sun. It comes to this country in long
roundish cakes wrapped in flag-leaves. It is

of a pale yellow colour, semitransparent; at
first softish, but it hardens by keeping. Its

smell is at first strong and fragrant, but it

gradually diminishes. When distilled, it

yields a portion of volatile oil. The residu-
um is a pure resin. Its specific gravity is

1.018.

5. Tacamahac. This resin is obtained
from the fagara octandra, and likewise it is

supposed from the populus balsamifera. It

comes from America in large oblong masses
wrapt in flag-leaves. It is of a light-brown
colour, very brittle, and easily melted when
heated. Mr. Hatchett found it soluble in
alkalies and nitric acid with the usual pheno-
mena. Its specific gravity is 1.046.

6. Anime . This resin is obtained from
the hymenaca courbaril or lucust tree, which
is a native of North America. Aniirfo re-
sembles copal very much in its appearance

;

but is readily soluble in alcohol, which copal
is not: this readily distinguishes them. It is

said to be very frequently employed in the
making of varnishes, i ts specific gravity, ac-
cording to Brisson, is 1.028.

7. Ladanum, or lubdumon. This resin is

obtained from the cystus creticus, a shrub
which grows in Syria and the Grecian islands.

See Labdanum.
8. Opobalsamum, or balm of Gilead .

r

l his resin is obtained from the amyris Gi-
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leadensis, a tree which grows in Arabia, es-

pecially near Mecca. It is so much valued

by the Turks that it is seldom or never im-

ported into Europe. We are of course ig-

norant of its composition. It is said to be at

first turbid and white; and of a strong aroma-

tic smell, and bitter, acrid* astringent taste;

but by keeping, it beco mes limpid and thin,

and its colour changes first to green, then to

yellow, and at last it assumes the colour of ho-

ney.

9. Copaiva, or balsam nf errpaiva. This

resin is obtained from the cop.tifera oil!ema-

ils ; a tree which grows in South America,

and some of the West Indian islands. The
resinous juice exudes from incisions made in

the trunk of the tree. The juice thus ob-

tained is transparent, of a yellowish colour,

an agreeable smell, a pungent taste, at iirst of

the consistence of oil* but it gradually be-

comes as thick as honey. It is a combination

of volatile oil and resin ; the oil is easily ob-

tained by distillation with water. It is em-

ployed in medicine.

10. Dragon's blood. This resin is obtain-

ed from different plants, as the calamus ro-

tang, dracama draco, and pterocarpus draco.

It comes both from the East Indies and Spa-

nish America; and it cannot be doubted that

different vegetable substances have been con-

founded under the same name, the red colour

having been formerly considered as sufficient

to constitute dragon’s blood. The substance

of that name described by French writers has

an astringent taste, and is partly soluble in

water. This seems to be the dragon’s blood

of America, in which Proust detected abund-

ance of tan. The dragon’s blood which

comes to this country from the East Indies is

tasteless, and insoluble in water ; but it dis-

solves in alcohol, which it tinges of a fine

crimson. It dissolves also in fixed oils,

tinging them red. It is in small masses

wrapt in leaves. Colour dark red. Powder

crimson, Brittle. Fracture glassy. Opaque.

Melts when heated, and readily burns. These

properties prove it to be a resin. We must,

then, distinguish two distinct substances hi-

therto confounded under the same name.

According to Brisson, the specific gravity of

dragon’s blood (probably the species which

contains tan) is 1.204.

1 1 . Guniac. This resin is obtained from

the guaiacum officinale, a treee which is a

native of the West Indies. The resin exudes

spontaneously, and is driven out melted by

heating one end of the wood in billets previ-

ously bored longitudinally ; the melted resin

runs out at the extremity farthest from the

fire. Guaiac is of a green colour, has some

transparency, and is brittle. Its fracture is vi-

treous. AVhen heated, it melts. It has no

smell, and scarcely any taste. Alcohol dis-

solves it ;
but water has no effect upon it.

When thrown on burning coals,, it diffuses a

fragrant odour. When swallowed in powder,

it causes a burning sensation in the throat.

12. Botany Bay resin. This resin is said

to be the produce of the acarois resinifera ; a

tree which grows abundantly in New Holland,

especially near Botanv Bay. Specimens of it

were brought to London about the year 1 799,

where it was tried as a medicine. Some ac-

count was given of it in governor Philips’s

Voyage, and in White’s Journal of a Voyage

to New South Wales; but it is to professor

Lichtenstein that we are indebted for an ac-

count of its chemical properties. The resin

exudes spontaneously from the trunk of the

singular tree which yields it, especially if the

bark is wounded. It is at first fluid, but be-

comes gradually solid when dried in the sun.

According to governor Philips, it is collect-

ed usually in the soil which surrounds the

tree, having doubtless run down spontane-

ously to the ground. It consists of pieces of

various sizes, of a yellow colour unless when
covered with a greenish-grey crust. It is

firm, yet brittle; and when pounded, does

not stick to the mortar nor cake. In the

mouth it is easily reduced to powder without

Ticking to the teeth. It communicates merely
a slight sweetish astringent taste. When mo-
derately heated, it melts ; on hot coals it

burns to a roal, emitting a white smoke which
has a fragrant odour something like storax.

When thrown into the fire, it increases the

flame like pitch. It communicates to water

the flavour of storax, but is insoluble in that

liquid. When digested in alcohol, two-thirds

dissolve : the remaining third consists of one
part of extractive matter, soluble in water,

and having an astringent taste; and two parts

of woody fibre and other impurities, per-

fectly tasteless and insoluble. The solution

has a brown colour, and exhibits the appear-

ance and the smell of a solution of benzoin.

Water throws it down unaltered. WT
hen

distilled, the products were water, an empy-
reumatic oil, and charcoal

;
but it gives no

traces of any acid, alkali, or salt, even
when distilled with water.

Twelve parts were boiled in a solution of

pure soda in water. Two parts of the resin

were dissolved ;
the .remaining ten parts were

floating on the solution, cohering together in

clots. No crystals were obtained by evapo-

rating part of the solution
;
and when sulphu-

ric acid was dropt into another portion, resin

separated unaltered. When mixed with

twice its weight of nitric acid, the resin swims
unaltered on the surface

;
but when heat is

applied, a considerable effervescence takes

place. The digestion was continued till the

effervescence stopped, and the resin swam on
the surface of the liquid, collected together in

clots. It was then separated by filtration. It

had lost T-th of its weight. The resin thus

treated had acquired a bitterish taste, was not

so easily melted as before, and alcohol was
capable of dissolving only one-half of it. The
solution was brown, tasted like bitter al-

monds ; and when mixed with water, let fall

a yellow resinous precipitate of a very bitter

taste. The insoluble portion mixed with

water, but formed a turbid liquid, which

passed through the filtre. The nitric acid so-

lution separated from the resin by filtration,

was transparent ;
its colour was yellow

; its

taste bitter; and it tinged substances dipped

into it of a yellow colour. By evaporation it

yielded oxalic acid, and deposited a yellow

earthy-like powder. This last substance was

insoluble in water, and scarcely soluble in al-

cohol. Its taste was exquisitely bitter, like

quassia. It mixed with the saliva, and rea-

dily stained the skin and paper yellow. The
residuum continued bitter and yellow, but

yielded no precipitate with potass and nitrat

of lime.. The bitter substance, into which

this resin was thus converted by nitric acid,

deserves particular attention. He suspects

that it is capable of producing the same
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changes on all the resins: but this conjecture

has been verified only with regard to colu-

phonium, which lie found to yield equally a

yellow bitter substance.

13. The green resin which constitutes the

colouring matter of the leaves of trees, and

almost all vegetables, is insoluble in water, *

and soluble in alcohol. From the experi-

ments of Proust we learn, that when treated

with oxy muriatic acid it assumes the colour ot

a withered leaf, and acquires the resinous pro-

perties in greater perfection.

14. Copal. This substance, which de-

serves particular attention from its importance

as a varnish, and which at first sight seems to

belong to a distinct class from the resin, is

obtained from the rims copal linum, a tree

which is a native of North America ;
but the

best sort of copal is said to come from Spa-

nish America- Copal is a beautiful trans-

parent resinous-like substance, with a slight

tinge of brown. When heated it melts like

other resins; but it differs from them in not

being soluble in alcohol, nor in oil of turpen-

tine without peculiar management. Neither

does it dissolve in the fixed oils with the same
ease as the other resins. It resembles gum
anim6 exactly in appearance ; but is easily

distinguished by the solubility of this last in

alcohol. The specific gravity of copal va-

ries^

RESISTANCE, or resistins-force, in phi-

losophy, denotes, in general, any power
which acts in an opposite direction to another,

so as to destroy or diminish its effect.

There are various kinds of resistance aris-

ing from the various natures and properties

of the resisting bodies, and governed by vari-

ous laws ;
as, the resistance of solids, the re-

sistance of fluids, the resistance ot the air,

&e.
Resistance of solids, in mechanics, is

the force with which the quiescent parts of

solid bodies oppose the motion of others con-

tiguous to them.

Of these there are two kinds : The first

where the resisting and the resisted parts, i.e.

the moving and quiescent bodies, are only

contiguous, and do not cohere ;
constituting

separate bodies or masses. This resistance

is what Leibnitz calls resistance of the sur-

face, but which is more properly called fric-

tion
;
for the laws of which, see . the article

Friction.'
The second case of resistance, is where

the resisting and. resisted parts are not only

contiguous, but cohere,- being parts of the

same continued body or mass. This resist-

ance was first considered by Galileo, and
may properly be called renitency. %

.

Theory of the resistance, of the fibres of
solid bodies. To conceive an idea of this

^resistance, or tendency. of .the parts, suppose

a. cylindrical body suspended vertically by
one end. • Here all its parts, being heavy,

tend downwards, and endeavour to separate

the two contiguous planes or surfaces where
the body is the weakest; but all the parts of

them resist this separation by the force with

which they cohere, or are bound together.

Here then are two opposite powers, viz.

the weight of the cylinder, which tends to

break it
;
and the force of cohesion of the

parts, which resists the fracture.

If now the base of the cylinder is increased

without increajiqg its length, it is evident
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that both the resistance and the weight will
he increased in the same ratio as the base

;

and hence it appears that ail cylinders of the
fame matter and length, whatever their bases
tti'e, have an equal resistance, when vertically
suspended.

Eut it the length of the cylinder is increas-
ed without increasing its base, its weight is

increased, while the resistance or strength
continues unaltered

; consequently the length-
ening has the eff. ct of weakening it, or in-

creases its tendency to break.

Hence, to find the greatest length a cylinder
of any matter may have, when it just breaks
with the addition of another given weight, we
need only take any cylinder of the same matter,
and fasten to it the least weight that is just suf-

ficient to break it ; and then consider how much
it must be lengthened, so that the weight of the
part added, together with the given weight,
may be just equal to that weight, and the thing
is done. Thus, let l denote the first length of
the cylinder, c its weight, g the given weight
the lengthened cylinder is to bear, and to the
least weight that breaks the cylinder /, also -v the

length sought
; then as l

\ x \\ c [ = the

weight of the longest cylinder sought
;
and this,

together with the given weight g, must be equal
to c, together with the weight iv ;

hence then

CK
. , ,

c -j- iv — o-——j- g ~ c -j- iv

;

therefore x — -

—

l c

l — the whole length of the cylinder sought.
If the cylinder must just break with its own
weight, then is g — 0, and in that case x =
c •

j
iu , g— l is the whole length that just breaks by

its own weight. By this means Galileo found
that a copper wire, and of consequence any
other cylinder of copper, might be extended to

4801 fathoms of 6 feet each.

If the cylinder is fixed by one end into a wall,

with the axis horizontally
;
the force to break

it, and its resistance to fracture, will here be
both different; as both the weight to cause the
fracture, and the resistance of the fibres to op-
pose it, are combined with the effects of the le-

ver
; for the weight to cause the fracture, whe-

ther of the weight of the beam alone, or com-
bined with an additional weight hung to it, is to

be supposed collected into the centre of gravity,

where it is considered as acting by a lever equal
to the distance of that centre beyond the face
of the wall where the cylinder or other prism is

fixed
; and then the product of the said whole

weight and distance, will be the momentum or

force to break the prism. Again, the resistance

of the fibres may be supposed collected into the

centre of the transverse section, and all acting

there at the end of a lever equal to the vertical

semidiameter of the section, the lowest point of
that diameter being immoveable, and about
which the whole diameter turns when the prism
breaks ; and hence the product of the adhesive

force of the fibres, multiplied by the said semi-

diameter, will be the momentum of resistance,

and must be equal to the former momentum
when the prism just breaks.

Hence, to find the length a prism will bear,

fixed so horizontally, before it breaks, either by
its own weight, or by the addition of any ad-

ventitious weight ;
take any length of such a

prism,and load it with weights till it just breaks.

Then, put
/ =. the length of this prism,

c z=. its weight,

to — the weight that breaks it,

a — distance of weight to

g
— any given weight to be borne,

d — its distance,

x = the length required to break.

Then / c
* — the weight of the prism

r, and — X i
— its momentum ;

also

dg — the momentum of the weighty; therefore

——
-J- dg is the momentum of the prism x and

its added weight. In like manner \cl -j- a™ is

that of the former or short prism, and the weight

that broke it
;
consequently ~ -j- dg — \cl -f-

. atv -4- id — dg . ,

aiu, and x — y' — - X 2/ is the

length sought, that just breaks with the weight

g at the distance d. If this weight g is nothing,

then x — \/ - X 2/ is the length of
c

the prism that just breaks with its own weight.

If two prisms of the same matter, having

their bases and lengths in the same propor-

tion, are suspended horizontally ; it is evi-

dent that the greater has more weight than

the lesser, both on account of its length, and
of its base

; but it has less resistance on ac-

count of its length, considered as a longer

arm of a lever, and has only more resistance

on account of its base ; therefore it exceeds
the lesser in its momentum more than it does
in its resistance, and consequently it must
break more easily.

Hence appears the reason why, in making
small machines and models, people are apt

to be mistaken as to the resistance and
strength of certain horizontal pieces, when
they come to execute their designs in large,

by observing the same proportions as in the

small.

When the prism, fixed vertically, is just

about to break, there is an equilibrium be-

tween its positive and relative weight; and
consequently those two opposite powers are

to each other reciprocally as the arms of the

lever to which they are applied, that is, as

half the diameter to half the axis of the

prism. On the other hand, the resistance

of a body is always equal to the greatest

weight which it will just sustain in a vertical

position, that is, to its absolute weight.

Therefore, substituting the absolute weight
for the resistance, it appears, that the abso-

lute weight of a body, suspended horizon-

tally, is to its relative weight, as the distance

of its centre of gravity from the fixed point

or axis of motion, is to the distance of the

centre of gravity of its base from the same.

The discovery of this important truth, at

least of an equivalent to it, and to which this

is reducible, we owe to Galileo. On this

system of resistance of that author, Mariotte

made an ingenious remark, which gave birth

to a new system. Galileo supposes that

where the body breaks, all the fibres break
at once

;
so that the body always resists with

its whole absolute force, or the whole force

that all its fibres have in the place where it

breaks. But Mariotte, finding that all

bodies, even glass itself, bend before they

break, shews that fibres are to be considered

as so many little bent springs, which never

exert their whole force till stretched to a

certain point, and never break till entirely

unbent. Hence those nearest the fulcrum of

the lever, or lowest point of the fracture, are

stretched less than those farther off, and con-
sequently employ a less part of their fore*,

and break later.

This consideration only takes place in the

horizontal situation of the body ;
in the ver-

tical, the fibres of the base all break at once ;

so that the absolute weight of the body must
exceed the united resistance of all its fibres ;

a greater weight is therefore required here

than in the horizontal situation ;
that is, a

greater weight i, required to overcome their

united resistance, than to overcome their

several resistances one after another. See

Timber, strength of
Resistance of fluids, is the force with

which bodies, moving in fluid mediums, are

impeded and retarded in their motion.

A body moving in a fluid is resisted from
two causes. The first of these is the cohesion

of the parts of the fluid. For a body, in its

motion, separating the parts of a fluid, must
overcome the force with which those parts

cohere. The second is the inertia or in-

activity of matter, by which a certain force

is required to move the particles from their

places in order to let the body pass.

The retardation from the first cause is al-

ways the same in the same space, whatever
the velocity may be, the body remaining the

same ; that is, the resistance is as the space

run through in the same time
;
but the ve-

iocity is also in the same ratio of the space
run over in the same time ;

and therefore the

resistance from this cause, is as the velocity

itself.

The resistance from tire second cause,

when a body moves through the same fluid

with different velocities, is as the square of
the velocity. For, first, the resistance in-

creases according to the number of particles

or quantity of the fluid struck in the same
time

;
which number must be as the space

run through in that time, that is, as the ve-

locity : but the resistance also increases in

proportion to the force with which the body
strikes against every part; which force is

also as the velocity of the body, so as to be
double with a double velocity, and triple

with a triple one, &c. ; therefore, on both
these accounts, the resistance is as the ve-
locity multiplied by the velocity, or as the
square of the velocity. Upon the whole
therefore, on account of both causes, viz. the

tenacity and inertia of the fluid, the body is

resisted partly as the velocity and partly as

the square of the velocity.

But when the same body moves through
different fluids with the same velocity, the
resistance from the second cause follows the
proportion of the matter to be removed in

the same time, which is as the density of the-

fluid.

Hence therefore, if d denotes the density

of the fluid,

body,
v the velocity of the

and a and b constant co-
efficients :

then udv2 + bv will be proportional to the
whole resistance to the same body, moving
with different velocities, in the same direction,

through fluids of different densities, but of
the same tenacity.

But to take in the consideration of differ-

.ent tenacities of fluids; if t denotes the te-

nacity, or the cohesion of the parts of the
fluid, then adv2

-(- btv will be as the said

whole resistance.

Indeed ttie quantity of resistance from the
cohesion of the parts of fluids, except in gluti-
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nous ones, is very small in respect of the other

resistance ;
and it also increases in a much

lower degree, being only as the velocity,

while the other increases as the square of

the velocity, and rather more. Hence,then
the term btv is very small in respect of the

other term adv2
;
and consequently the re-

sistance is nearly as this latter term, or near-

ly as the square of the velocity. This rule

has been employed by most authors, and is

very near the truth in slow motions ; but in

very rapid ones, it differs considerably from

the truth, as we shall perceive below
; not

indeed from the omission of the small term

ctv, due to the cohesion, but from the want
of the full counterpressure on the hinder

part of the body; a vacuum, either perfect or

partial, being left behind the body in its

motion
;
and also perhaps to some compres-

• sion or accumulation of the fluid against the

fore part of the body.

Resistance and retardation are used indif-

ferently for each other, as being both in the

same proportion, and the same resistance

always generating the same retardation. But

with*regard to different bodies, the same re-

sistance frequently generates different retar-

dations ; the resistance being as the quantity

of motion, and the retardation as that of the

celerity.

The retardations from this resistance may be

compared together, by comparing the resistance

with the gravity or quantity of matter. It is

demonstrated that the resistance of a cylinder,

which moves in the direction of its axis, is equal

to the weight of a column of the fluid, whose

Rase is equal to that of the cylinder, and its al-

titude equal to the height through which a body
must fall in vacuo, by the force of gravity, to

acquire the velocity of the moving body. So

that, if a denotes the area of the face or end of

the cylinder, or other prism, v its velocity, and

n the specific gravity of the fluid; then, the alti-

tude due to the velocity v being — ,
the whole

resistance, or motive force m, will be n X d X
2 2

'v anv , . , .

•— ~ -
;

the quantity g being = 16TV
4
rt %

feet, or the space a body falls, in vacuo, in the

first second of time. And the resistance to a

globe of the same diameter would be the half

of this. Let a ball, for instance, of 3 inches

diameter, be moved in water with a celerity of

16 feet per second of time : now from experi-

ments on pendulums, and on falling bodies, it

has been found, that this is the celerity which a

body acquires in falling from the height of 4

feet ; therefore the weight of a cylinder of water

of 3 inches diameter, and 4 feet high, that is, a

weight of about 121b. 4oz., is equal to the re-

flistance of the cylinder; and consequently the

half of it, or 6 lb. 2oz., is that of the ball.

anv1

Or, the formula —— gives

%
.7854 X 9 X 1000 X 16 X 16

144~X 4 X 16
~ ~~

196 oz., or 12 lb. 4oz , for the resistance of the

cylinder, or 6 lb. 2 oz. for that of the ball, the

same as before.

Let now the resistance, so discovered, be di-

vided by the weight of the body, and the quo-

tient will shew the ratio of the retardation to

the force of gravity, So if the said ball, of 3

inches diameter, is of cast iron, it will weigh

nearly 61 ounces, or 3ylb.
;
and the resistance

being 6 lb. 2 oz., or 98 ounces, therefore the

resistance being to the gravity as 98 to 61, the

retardation, or retarding force, will be or

1 .1, the force of gravity being 1. Or thus
;
be-

VoL. II.

cause a the area of a great circle of the ball, is

z=zpd\ where d is the diameter, and p = .7854,

therefore the resistance to the ball is m —
V
—

; and because its solid content is zv z=.

8?

ifid', and its weight |N^', where N denotes

its specific gravity, therefore dividing the re-

sistance or motive force m by the weight zv, gives
r. 2

—

f

the retardation, or retarding
1 6 M;/iy

force, that of gravity being 1 ;
which is there-

fore as the square of the velocity directly, and
as the diameter inversely; and this is the reason

why a large ball overcomes the resistance better

than a small one, of the same density.

RESISTANCE of Fluid Mediums to the Motion of

Fallinn Bodies. A body freely descending in a

fluid, is accelerated by the relative gravity of

the bodv, (that is, the difference between its

own absolute gravity and that of a like bulk of

the fluid,) which continually acts upon it, yet

not equably, as in a vacuum : the resistance of

the fluid occasions a retardation, or diminution

of acceleration, which diminution increases with

the velocity of the body. Hence it happens,

that there is a certain velocity, which is the

greatest that a body can acquire by falling
;
for

if its velocity is such, that the resistance aris-

ing from it becomes equal to the relative weight

of the body, its motion can be no longer acce-

lerated
;
for the motion here continually gene-

rated by the relative gravity, will be destroyed

by the resistance; or the force of resistance will

be equal to the relative gravity, and the body
forced to go on equably : for, after the velocity

is arrived at such a degree, that the resisting

force is equal to the weight that urges it, it will

increase no longer, and the globe must after-

ward continue to descend with that velocity

uniformly. A body continually comes nearer

and nearer to this greatest celerity, but can ne-

ver attain accurately to it Now, N and n being

the specific gravities of the globe and fluid,

N — n will be the relative gravity of the globe

in the fluid, anrd therefore zv — jpd' (N — n) is

the weight by which it is urged downward; also

m — P—-—
is the resistance, as above

;
there-

%
fore these two must be equal when the velocity

can be no farther increased, or m =. zv, that is

= If*' (N — «), or nz>
1 = VJS

(N — n)
;
and hence z> = ^ f ‘y dg X —

-

is the said uniform or greatest velocity to which
the body may attain ; which is evidently the

greater in the subduplicate proportion of v the

diameter of the ball. But v is always — */4gfs,

the velocity generated by any accelerative force

f in describing the space s
;
which being com-

pared with the former, it gives s = ^d, when

/

is = ; that is, the greatest velocity is

n

that which is generated by the accelerating force

- in passing over the space or of the

diameter of the ball, or it is equal to the velo-

city generated by gravity in describing the space

x td. For example : if the ball is of
71 3

lead, which is about Uptimes the density of

N — n
water

;
then N= 11$, n — 1, N — n zs

10$ s= *J, and X = 4 d =
3 a

13 $<f.; that is, the uniform or greatest velocity

4 Cp

j

of a ball of lead, descending in water, is equal

j

to that which a heavy body acquires by falling

|

in vacuo through a space equal to 13-"- of the

diameter of the ball, which velocity is z> — 2

y/ ±dg X = 2 = 8

nearly, or 8 times the root of the same space.

Hence it appears, how soon small bodies

come to their greatest or uniform velocity m
descending in a fluid, as water, and how very

small that velocity is
;
which explains the reason

of the slow precipitation of mud, and small par-

ticles, in water
;

as also why, in precipitations,

the larger and gross particles descend soonest,

and the lowest.

Farther, where N= «, or the density of the

fluid is equal to that of the body, then N n

—
0, consequently the velocity and distance de-

scended are each nothing, and the body will

just float in any part of the fluid.

Moreover, when the body is lighter than the-

fluid, then N is less than n, and N — n ^ecomes

a negative quantity, or the force and motion

tend the contrary way, that is, the ball will as-

scend up towards the top of the fluid by a mo-
tive force which is as n — N. In this case, then,

the body ascending by the action of the fluid, is

moved exactly by the same laws as a heavier

body falling in the fluid. Wherever the body

is placed, it is sustained by the fluid, and car-

ried lip with a force equal to the difference of

the weight of a quantity of the fluid of the same

bulk as the body, from the weight of the body
;

there is therefore a force which continually acts

equably upon the body ;
by which not only the

action of gravity of the body is counteracted, so

as that it is not to be considered in this case ;

.

but the body is also carried upwards by a mo-
tion equably accelerated, in the same manner as

a body heavier than a fluid descends by its re-

lative gravity: but the equability of accelera-.

tion is destroyed in the same manner by the re-

sistance, in the ascent of a body lighter than the,

fluid, as it is destroyed in the descent of a body
that is heavier.

For the circumstances of the correspondent

velocity, space, and time, &c. of a body moving

in a fluid in which it is projected with a given

velocity, or descending by its own weight, &c.

sGe Hr. Hutton’s Select Exercises, prop. 29, 80,

31, and 32, page 221, &c.

Resistance of the Air , is the force with which
the motion of bodies, particularly of projectiles,

is retarded by the opposition of the air or at-

mosphere. See Gunnery, Projectiles, &c.

The air being a fluid, the general laws of the

resistance of fluids obtain in it
;
subject only to

some variations and irregularities from the dif-

ferent degrees of density in the different stations

or regions of the atmosphere.

The resistance of the air is chiefly of use in

military projectiles, in order to allow for the

differences caused in their flight and range by
it. Before the time of Mr. Robins, it was

th®ught that this resistance to the motion of

such heavy bodies as iron balls and shells, was

too inconsiderable to be regarded; and that the

rules and conclusions derived from the common
parabolic theory, were sufficiently exact for the

common practice of gunnery. But that gentle-

man shewed, in his New Principles, of Gunnery,

that, so far from being inconsiderable, it is m
reality enormously great, and by no means to

be rejected without incurring the grossest er-

rors; so much so, that balls or shells which

range, at the most, in the air, to the distance

of two or three miles, would in a vacuum range

to 20 or 30 miles, or more. To determine the

quantity of this resistance, in the case of dif-

ferent velocities, Mr. Robins discharged musket-

balls, with various degrees of known velocity,

against his balistic pendulums, placed at several
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and gradual, continually from the smallest (o

the highest velocities ; and that tire increased

real resistance no where rises higher than to

about double of that which Newton’s theory

gives it.

The subject of the resistance of the air,
J

as begun by Robins, has been prosecuted by
;

Dr. Hutton, to a very great extent and va-
j

riety, both with the whirling-machine, and i

with cannon-balls of all sizes, from lib to
j

61b. weight, as well as with figures of many
[

other different shapes,

and hind part of them,
all varieties of angles

path or motion of tiie

he has 'obtained the re

for all velocities, from
second ; together with

anee to the same body
ties, and for different s

loci tv, and also for all

both on the fore part

and with planes set at

of inclination to- the
same ; from all which
al resistance to bodies

1 up to 2000 feet per

the law of the' resist-

for all different veloci-

izes with the same ve-

angles of inclination..

RESISTANCES OF DIFFERENT' BODIES.

Velocity

per
second.

Small
hemis.

Large hemisph. Cone. Resistance

as the

power of

the velocity

flat

side.

round
side.

Cylinder.
Whol

flat side. vertex. base.
globe

feet. oz. OZ. OZ. OZ. OZ. OZ. OZ.

3 .028 .051 .020 .028 .064 .050 .027
4 .048 .096 .039 .048 .109 .090 .047
5 .072 .148 .063 .071 .162 . 143 .068
6 .103 .211 .092 .098 .225 .205 .094
7 .141 .284 .123 .129 . 298 .278 .125
8 .184 .368 . 160 .168 .382 . 360 .162
9 .233 .464 . 199 .211 .478 .456 .205
10 .287 .573 .242 .260 .587 .565 .255
11 .349 .698 .292 .315 .712 .688 .310 2.05"
12 .418 . 836 . 347 . 376 .850 .826 .370 2.042
13 . 492 .988 .409 .440 1 .000 . 979 .435 2 . 9SGT

14 .573 1.154 .478 .512 1.166 1 . 145 .505 2.031
15 .661 1 . 336 .552 .569 1 .346 1 .327 -581 2.031
16 .754 1 . 538 . 634 . 673 1 . 546 1.526 .663 2.033
17 .853 1 . 757 • 722 .762 1 . 763 1 .745 • 752 2.038
18 .959 1 • 998 .818 . 858 2.002 1 . 986 .848 2.044
19 1 .073 2.258 .922 .959 2.260 2.246 • 949 2.047
20 1.196 2.542 1.033 1 .069 2 . 540 2.528 1 .057 2.051

Mean
proper.
Nos.

140 288 119 126 291 285 124 2.040.

1 2 3 4 5 6 7 8. 9

diff erent distances, and so discovered by experi-
ment the quantity of velocity lost, when passing
through those distances, or spaces of air, with
the several known degrees of celerity. For hav-
ing thus known, the velocity lost or destroyed,
in passing over a certain space, in a certain
time, (which time is very nearly equal to the
quotient of the space divided by the medium
velocity between the greatest and least, or be-
tween the velocity at the mouth of the gun and
that at the pendulum)

; that is, knowing the
velocity v, tiie space s, and time t

;
the resisting

force is thence easily known, being equal to
i’v!)

or —
, where b denotes the weight of the

ball, and V the medium velocity above-men-
tioned. 'I he balls employed upon this occasion
by Mr. Robins, were leaden ones, of -j— of a
pound weight, and £ of an inch diameter

;
and

to the medium velocity of

1600 feet, the resisfance was 11 lb.,

1065 feet, ------ it was 2A;
b

1

but by fire theory of Newton, before laid down,
the former of these should be only 4^ lb., and
the latter 21b.; so that, in the former case the
real resistance is more than double of that by
the theory, being increased as 9 to 22 ; and in
the lesser velocity the increase is from 2 to 24-,

or as 5 to 7 only.

Euler has shewn, that the com-
mon doctrine of resistance answers pretty
well when the motion is not very swift, but
in swift motions it gives tiie resistance less
than it ought to be, on two accounts: 1.

Because in quick motions, the air does not
hd up the space behind the body fast enough
to press on the hinder parts, to counterbalance
tiie weight of tiie atmosphere on the fore
part. 2. Phe density of tiie air before tiie

bail being increased by the quick motion,
will press more strongly on the fore part, and
so will resist more than lighter air in its na-
tural state. He has shewn that Mr. Robins
has restrained his rule to velocities not ex-
ceeding i67o feet per second; whereas had
he extended it to greater velocities, the re-
sult must have been.erroneous

;
and he gives

another formula himself, and deduces con-
clusions differing from those of Mr. Robins.

Mr. Robins having proved that, in very
great changes of velocity, the resistance does
not accurately .follow the duplicate ratio of
the velocity, lays down two positions, which
he thought might be of some service in the
practice of artillery, till a more complete and
accurate theory of resistance, and the changes
of its augmentation, may be obtained. The
first of these is, that till the velocity of the
projectile surpasses 1 100 or 1200 feet in a se-
cond, the resistance may be esteemed to lie

in the duplicate ratio of the velocity; and the
second is, that when tiie velocity exceeds
1 100 or 1200 feet, then the absolute quantity
oi the resistance will be near 3 times as great
as it should be by a comparison with the
smaller velocities. Upon these principles he
proceeds in approximating fo the actual
ranges of pieces with small angles of eleva-
tions* viz. such as do not ekceecl 8° or 1 O’,
which lie sets down in a table, compared with
their corresponding potential ranges. But
we shall see presently that these positions are

•i -'rl5«th without foundation
; that there is no

such thing as a sudden or abrupt change in
tiie law ot resistance, from the square of the
velocity to one that gives a quantity three
Hines as much; but that the change is slow

In this table are contained the resistances

to several forms of bodies, when moved with
several degrees of velocity, from three feet

per second to twenty. The names of the

bodies are at the tops of the columns, as also

which end went foremost through the air
;

the different velocities are in the lirst column,
and the resistances on the same line, in their

several columns, in avoirdupois ounces and
decimal parts. So on the first line are con-
tained the resistances when tiie bodies move
with a velocity of three feet in a second, viz.

in the second column for tiie small hemi- !

sphere, of 4’ inches diameter, its resistance 1

.028 ounces when (he flat side went fore-

most ; in the third and fourth columns the
resistances to a larger hemisphere, first with
the flat side, and next the round side fore-

most
; the diameter of this, as well as all the

following figures, being 6£ inches, and there-

fore the area of the great circle = 32 square
inches, or 2. of a square foot

;
then in- the

5th and 6th columns are the resistances to a

cone, first its vertex, and then its base fore-

most, the altitude of the cone being 6| inches,

tiie same as the diameter of its base
;

in the
seventh column the resistance to the end of
the cylinder, and in the eighth, that against

the whole globe or sphere. All the numbers
shew the real weights which are equal to the
resistances

;
and at the bottoms of the co-

lumns are placed proportional numbers,
which shew the mean proportions of the re-

sistances of all the figures to one another.

with any velocity. Lastly, in the ninth ce<-

lumn are placed the exponents of the power
of the velocity which the resistances in the
eighth column bear to eacli other, viz. which
that of the ten-feet velocity bears to each of
the following ones, the medium of allot them
being as the 2.04 power of the velocity, that

is, very little above the square or second
power of tire velocity, so far as the velocities

in this table extend.

From this table the following inferences

are easily deduced:
1. That the resistance is nearly in the same

proportion as the surfaces
;

a small increase
only taking place in the greater surfaces, and
for the greater velocities. Thus, by coin-

paring together the numbers in the second
and third columns, for the bases of the two
hemispheres, the areas of which bases are in

the proportion of 17f to 32,. or 5 to & very
nearly, it appears that the numbers in those
two columns, expressing the resistances, are
nearly as 1 to 2 or 5 to 10, as far as the ve-
locity of 1 2 feet

; but after that, the resist-

ances on the greater surface increase gradu-
ally more and more above that proportion.

2. The resistance to the same surface

with different velocities, is, in these slow
motions, nearly as the square of the velocity

;

but gradually increases more and more above
that proportion as the velocity increases.

This is manifest from all the columns : and
the index of the power of the velocity is set

down in tbe ninth column, for the resistance*

3
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in 'the eighth, the medium being 2.04; by
which it appears that the resistance to the
same body is, in these slow motions, as tire

2.04 power of the velocity, or nearly as the
square of it.

3. The round ends, and sharp ends, of
solids, suffer less resistance than the flat or
plane ends, of the same diameter

; but the
sharper end has not always the less resistance.

Thus, the cylinder, and the flat ends of the

hemisphere and cone, have more resistance,

than the round or sharp ends of the same ;

but the round side of the hemisphere has less

resistance than the sharper end of the cone.

4. The resistance on the base of the hemi-
sphere, is to that on the round, or whole
sphere, as 24 to 1, instead of 2 to 1, as

the theory gives that relation. Also the ex-
perimented resistance, on each of these, is

nearly J more than the quantity assigned by
the theory.

5. The resistance on the base of the cone,
is to that on the vertex, nearly as 2 JY to 1 ;

and in the same ratio is radius to the sine of

the angle of inclination of the side of the
cone to its path or axis. So that, in this

instance, the resistance is directly as the
sine of the angle of incidence, the transverse

section being the same.
6. When the hinder parts of bodies are of

different forms, the resistances are different,

though the fore-parts are exactly alike and
equal; owing probably to the different pres-

sures of the air on the hinder parts. Thus,
the resistance to the fore-part of the cylinder,

is less than on the equal flat surface of the
cone, or of the hemisphere; because the
hinder part of the cylinder is more pressed*

or pushed by the following air than those of

the other two figures ; also, for the same
reason, the base of the hemisphere suffers

a less resistance than that of the cone, and
the round side of the hemisphere less than
the whole sphere.

Resistance of the fibres of solid bodies

is more properly called cohesion.

RESOLUTION, in chemistry, &c. the

reduction of a mixed body into its compo-
nent parts, or first principles, by a proper
analysis.

Resolution, in music, is when a

canon or perpetual fugue is not written on
a line, or in one part, but all the voices that

are to follow the guide or first voice are

written separately either in score, that is in

separate lines, or in separate parts, with the
pauses each is to observe, and in the proper
tone to each.

RESPIRATION consists in drawing a

certain quantity of air into the lungs, and
throwing it out again alternately. Whenever
this function is suspended, even for a very
short time, the animal dies.

The fluid respired by animals is common
atmospherical air

;
and it has been ascertained

by experiment, that no other gaseous hotly

with which we are acquainted, can be sub-

stituted for it. All the known gases have
been tried ; but they all prove fatal to the

animal which is made to breathe them
Gaseous bodies, as far as respiration is con-

cerned, may be divided into two classes

:

1. Unrespirable gases; 2. Respirable gases.

See Air.

I. The gases belonging to the first class

are of such a nature that they cannot be

j

drawn into the lungs of an animal at all
;
the

I

epiglottis closing spasmodically whenever
I they are applied to it. To this class belong
I
carbonic acid, and probably all the other
acid gases, as has been ascertained by the

j

experiments of Pilatre de Rozier. Ammoni-

|

acal gas belongs to the same class ; for the
lungs ot animals suffocated by it were found
by Pilatre not to give a green colour to vege-
table blues.

II. The ga=es belonging to the second class

may be drawn into the lungs, and thrown out
again, without any opposition from the respi-

ratory organs ; of course the animal is ca-

pable of respiring them. They maybe di-

vided into four subordinate classes; 1. The
first set of gases occasion death immediately,
but produce no visible change in the blood.

They occasion the animal’s death merely by
depriving him of air, in the same way as he
would be suffocated by being kept under
water. The only gases which belong to this

class are hydrogen and azotic. 2. The se-

cond set of gases occasion death immediate-
ly, but at the same time they produce cer-

tain changes in the blood, and therefore kill,

not merely by depriving the animal of air,

but by certain specific properties. The gases

belonging to this class are carbureted hydro-
gen, sulphureted hydrogen, carbonic oxide,
and perhaps also nitrous gas. 3. The third

j

set of gases may be breathed for some time
j

without destroying the animal ; but death en-

sues at last, provided their action is long
enough continued. To this class belong the

nitrous oxide and oxygen gas. 4. The fourth

set may be breathed any length of time with-

out injuring the animal. Air is the only-

gaseous body belonging to this class.

It has been long known that an animal can
only breathe a certain quantity of air for a

limited time
;

after which it becomes the

most deadly poison, and produces suffocation

as effectually as the most noxious gas, or a
total absence of air. It was suspected long
ago, that this change is owing to the ab-

sorption of a part of the air; and Mayow
made a number of very ingenious experi-

ments in order to prove the fact. Dr.
Priestley and Mr. Scheele demonstrated, that

the quantity of oxygen gas in atmospheric air

is diminished
;
and Lavoisier demonstrated,

in 1776, that a quantity of carbonic acid gas,

which did not previously exist in it, was found
in air after it had been for some time re-

spired. It was afterwards proved by Lavoi-

sier, and many other philosophers, who con-

firmed and extended his facts, that no ani-

mal can live in air totally destitute of oxy-
gen. Even fish, which do not sensibly re-

spire, die very soon if the water in which
they live is deprived of oxygen gas. Frogs,

which can suspend their respiration at plea-

sure, die in about forty minutes, if the water
in which they have been confined is covered
over with oil. ] nsects and worms, as Yau-
quelin has proved, exhibit precisely the same
phenomena. They require air as well as

other animals, and die like them if they are

deprived of it. They diminish the quantity

of oxygen in the air in which they live* and
give out, by respiration, the very same pro-

ducts as other animals. Worms, which are

more retentive of life than most other ani-

mals. or at least not so much affected by
poisonous gases, absorb every particle of the

|

oxygen contained in the air in which they are
1 4 C 2 !
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confined, before they die. Mr. Vauquelin’s

experiments were made on the gryllus viri-

dissimus, the Umax flavus, and helix po-

matia.

The quantity of air respired differs very

much in different animals. Man and hot-

blooded animals are under the necessity ol

breathing constantly ; whereas amphibious

animals have a certain power over respiration,

and can suspend the function altogether for

a limited time. Dr. Barclay has ascertained

that these animals acquire a much greater

command over their respiratory organs by
habit. Fish do not breathe at all, and con-

sume so little air, that the small portion ot

it held in solution by the water in which they

swim is sufficient for them. It appears that,

the number of respirations made ir. a given

time differs considerably in different men
Dr. Hales reckons them at 20 in a minute
A man on whom Dr. Menzies made experi-

ments, breathed only 14 times in a minute.

Mr. Davy informs us that he makes between
26 and 27 in a minute. »•

The quantity of air drawn in and emitted

at every' respiration must differ considerably

with the size of the man and the capacity ot

his lungs. Dr. Menzies found that a man
draws in at a medium 43.77 cubic inchcs ot

air at every inspiration. Dr. Goodwin has

concluded, from his experiments, that, after

a natural expiration, the mean quantity ot

air which remains in the lungs amounts to

109 cubic inches
; but Menzies has endea-

voured to prove that tl\e number ought to

have been 179. Mr. Davy has ascertained

that his lungs, after a forced expiration, still

retain 41 cubic inches of air
;

after a natural

expiration they contain

1 1 8 cubic inches

After a natural inspiration 135
After a forced inspiration 254
By a full forced expiration after a forced

inspiration, he threw out 190 cubic inches

After a natural inspiration 78.5

After a natural expiration 67.5

I 1 us now endeavour to trace the changes
produced by respiration. These are of two
kinds, namely : 1. The changes produced
upon the air respired. 2. Changes produ-
ced upon the blood exposed to this air. Each
ol these naturally claims our attention.

1. For our knowledge of the changes pro-

duced upon the air by respiration, we. are

chiefly indebted to Priestley, Cigna, Men-
zies, Lavoisier and Seguin, and Mr. Davy.
These changes are the following: 1. Part of

the air respired disappears. 2. It becomes
impregnated with carbonic acid. 3. It is

loaded with water in the state of vapour.
1. From the experiments of Dr. Menzies,

it follows, that one-twentieth of the air in-

spired disappears in the lungs. "Phis agrees
pretty nearly with the experiments made
with great care by Lavoisier; an account of

which he was employed in drawing up when
he was murdered by order of the French
usurpers of that period. Neither do the

experiments published lately by Mr. Davy,
and which appear to have been performed
with much precision, differ much from those
of Dr. Menzies. According to Mr. Davy,
about -jY-th of the air inspired disappears dur-

ing respiration.

Concerning the portion of the air which
disappears, it has hitherto been the general



572

opinion thatfit is the oxygen only, and that

the_azote remains the same after respiration

as beiore it. These conclusions were the

consequence of the experiments of Lavoisier,

who announced the non-alteration of the

-azote of the atmosphere at a very early period

of his researches. This conclusion seems to

have been the consequence ot the opinion

which he entertained, that air is merely a

mechanical mixture of the two gases, oxygen

and azotic; for when he first adopted it, his

apparatus was not delicate enough to mea-

sure small changes ;
and he does not appear

to have afterwards examined the azotic re-

siduum with much attention. Mr. Davy
•has rendered it probable that a portion of the

azote of the air as well as its oxygen disap-

pears during respiration.

According to Dr. Menzies, at every respi-

ration 2.1885 cubic inches of oxygen gas are

consumed. Now, 2.1885 cubic inches of

that gas amount to 0.68669 grains troy.

Supposing, with liules, that a man makes

1200 respirations in an hour, the quantity of

oxygen gas consumed in an hour will amount

to ' 824.028 grains, and in 24 hours to

18770.672 grains, or 41.2104 ounces troy.

This quantity exceeds that found by other

chemists considerably; but the allowance of

oxygen for every respiration is rather too

great. Indeed, from the nature ot Dr.

Menzie’s apparatus, it was scarcely possible

to measure it accurately. According to the

last experiments of Lavoisier and Seguin, a

man, at an average, consumes in twenty-four

hours, by respiration, 32.48437 ounces troy

of oxygen gas: that is to say, that a quan-

tity of oxygen gas, equal to that weight,, dis-

appears from the air which he respires in 24

hours. According to Mr. Davy, the ave-

rage quantity of "air which disappears dur-

ing every respiration is 1.4 cubic inch; of

which 0.2 are azote and 1.2 oxygen. This,

allowing 26 respirations per minute, as was

the case with Mr. Davy (the subject of the ex-

periment), amounts in24 hours to rather more

than 38 ounces of air ; or precisely to 4.68

ounces of azote, and 33.54 of oxygen. his

does not differ far from the result obtained by

Lavoisier, excepting in the azote, which the

French chemist -'neglected altogether. We
may consider it therefore as approximating

to the truth as nearly as can be expected in

the present state of the science.

2. That the air thrown out of the lungs

contains carbonic acid, may be easily ascer-

tained by blowing it through a tube into

lime - water, which immediately becomes

milky ;
and the bulk of the gas may be esti-

mated by putting a portion of air from tire

lungs into a graduated jar standing over mer-

cury, introducing a little barytic, water, or

pure soda, to absorb the carbonic acid, and

observing the diminution of bulk in conse-

quence of this absorption. According to

Lavoisier, a man in 24 hours throws out from

his lungs at an average about 15.73 ounces

troy of carbonic acid. From the experi-

ments of Mr. Davy, on the other hand, it

follows, that at every expiration about 1.1

cubic inch of carbonic acid is emitted, which

amounts in 24 hours to no less than 37

ounces. The difference between these two

sets of experiments is enormous, and claims

a more complete experimental investigation

*o determine, whether the proportion of this

gas emitted by different individuals, or by

(RESPIRATION

,

the same individual at different times, does

not differ essentially.
r

I his supposition is

surely very probable, as it tallies with what

we know to be the case in other excretions ,

and if it proves true, would throw more light

upon the nature of respiration than any thing

which has hitherto been ascertained. In the

mean time, til! farther experiments decide

the point, eve may consider Mr. Davy s con-

clusions as nearest the medium of the two,

because they correspond with the earlier ex-

periments of Lavoisier, and remove a very

striking anomaly which appears when we

compare Lavoisier’s experimen s on the re-

spiration of the guinea-pig with those on the

respiration of man. He put a guinea-pig

into 708.989 grains troy of oxygen ;
and after

the animal had breathed the gas lor an hour,

he took it out. He found that the oxygen

gas now amounted only to 592.C53 gr.

Consequently there had disap-

peared - 116.736

Tire carbonic acid gas formed was 130.4/2

The guinea-pig consumed in

24 hours - 5.8368 oz.

troy of oxygen gas, and emitted 6.5236 oz.

of carbonic a id gas. Man, on the ^otlier

hand, consumes in the same time 32.4843/ oz.

of oxygen gas, and emits only 15.73 oz. ot

carbonic acid gas. The oxygen gas con-

sumed by the pig is to the carbonic acid gas

emitted as 1.00 : 1.12 ;
whereas in man it is

as 1.000 : 0.484. If we could depend upon

the accuracy of each of these experiments,

they would prove, beyond a doubt, that the

changes produced by the respiration ot the

pig are different, at least in degree, from

those produced in man ; but it is more pro-

bable that some mistake has happened in

one or other of the experiments.

3. It is not so easy to determine the pro-

portion of water emitted from the lungs

mixed with the air expired, as it is that of

the carbonic acid. According to the experi-

ments of Dr. Hales, it amounts in a day to

20.4 oz.; but his method was not susceptible

of great accuracy. Mr. Lavoisier, on the

other hand, estimates it at 28.55 ounces;

but this proportion seems rather to have

been the result of calculation than of any

direct measurement. It can only be con-

sidered therefore as an approximation to the

truth, and most probably a very imperfect

one.

III. Let us now endeavour to ascertain the

changes produced on the blood by respira-

tion. The whole of the blood is propelled

from the heart to the lungs, circulates

through the vessels of that organ, and during

that circulation it is exposed to the influ-

ence of the air which the animal is constantly

drawing into the lungs. Now certain

changes are produced upon it by this action,

w'hich have been partly traced by the experi-

ments of Priestley, Cigna, Fourcroy, Has-

senfratz, Beddoes, Watt, and above all by

those of Mr. Davy. These changes, as far

as we are acquainted with them, are the fol-

lowing: 1. The blood absorbs air. 2. It

acquires a florid red colour, and the chyle

disappears. 3. It emits carbonic acid, and

perhaps carbon. 4. It emits water, and per-

haps hydrogen.

As the azote which lias separated from the

air during respiration is not to be found in

the products of respiration, we must conclude

that it has been absorbed by the bloodl Ths*

experiments of Mr. Davy have rendered it.

exceedingly probable that the air is absorb-

ed unaltered by the blood ;
that it is after-

wards decomposed by that liquid; and that

the portion of azote which is useless is given

out again, and mixed with the air in the

lungs.' The following facts render this opi-

nion probable : When hydrogen gas is re-

spired, no part of it is absorbed or disap-

pears, nor are any positive changes produced

on the blood. But when tire gaseous oxide of

azote is respired, it diminishes in quantity,

while at the same time carbonic acid is

evolved as usual, and a quantity of azotic

gas makes its appearance. Now, as this

azotic gas did not exist separately in the air

before respiration, it must have been pro-

duced by the decomposition of the oxide of

azote; but its quantity being much less than

the azote contained in the oxide of a/ole-

which had disappeared, it follows that at

least a part of this last gas had been absorbed

by the blood unaltered ; and it a part is

thus absorbed, why not the whole ? In that

ca->e the azotic gas must have been separated

from the blood, in consequence ot the sub-

sequent decomposition of the oxide of azote

absorbed. Now, as air is composed of pre-

cisely the same ingredients with the oxide

of azote ;
and as a portion of the azote, as

well as of the oxygen,, ot the air respired,

disappears ; it is reasonable to suppose that

the air is absorbed by the blood, and that the

azotic gas which is developed is thrown out

of the blood in consequence of the decom-

position of the air absorbed. But farther, if

the oxygen of the air was alone absorbed by
the blood during respiration while the azote-

remains unaltered, oxygen gas ought to an-

swer the same purposes as air. This gas,

however, cannot be respired without occa-

sioning death at last; and when it is respir-

ed, the proportion of oxygen which disap-

pears in a given time is much smaller than,

when the air is respired. Thus when 182:

cubfc indues of oxygen gas were breathed

by Mr. Davy for half a minute, 11..4 cubic

inches of the gas disappeared, whereas 15.6

cubic inches disappear in the same time when
common air is respired. This is a demon-
stration that the whole of air is useful in re-

spiration, and not merely its oxygen and.

if so, the air must be absorbed.

2. It has been long known that the blood

which flows in the veins is of a dark-reddish,

purple colour, whereas the arterial blood is

of a florid scarlet colour. Lower observed,

that the colour of venous blood was converted

into that of arterial during its passage through:

the lungs. No chyle can be distinguished by
its white colour in the blood alter it has pass-

ed through the lungs. The changes, then,,

which take place upon the appearance of the-

blood, are two : 1. It acquires a florid red,

colour; 2. the chyle totally disappears.

Lower himself knew that the change was

produced by the air, and Mayow attempted,

to prove that it was by absorbing a part of

the air. But it was not till Dr. Priestley

discovered that venous blood acquires a

scarlet colour when put in contact with oxy-

gen gas, and arterial blood a dark red co-

lour when put in contact with hydrogen
gas ; or, which is the same thing, thAt oxy-
gen gas instantly gives venous blood the

colour of arterial, and hydrogen, on tire

6



contrary, gives arterial bloorl the colour of

venous bloorl ; it was not till then that phi-

losophers began to attempt any thing like

an explanation of the pneno.nena of respi-

ration.

The blood is a fluid of so complex a nature

that it is not easy to ascertain the changes
produced in it by exposure to different gases

out of the body; and even if that could be
done, we have no method of proving that

the effects of these gaseous bodies upon the

coagulated blood are the same as they would
be on the blood in its natural state, circu-

lating in the vessels of a living animal. The
facts which have been ascertained are tire

following

:

1st. It appears from the experiments of

Priestley, Girtanner, and Hassenfratz, that

when venous blood is exposed to oxvgen
gas confined over it, the blood instantly as-

sumes a scarlet colour, and the gas is dimi-

nished in bulk; therefore part of the gas
has been absorbed. Mr. Davy indeed could
not perceive any sensible diminution of the

bulk of the gas.

2d. Ibe same change of colour takes

place when blood is exposed to common
air; and in that case the diminution of the

bulk of the air is rather more sensible..

3d. Venous blood exposed to the action

of azotic gas continues unaltered in colour;
neither does any perceptible diminution of

the gas en-;ue.

4th. Venous blood exposed to the action

of nitrous gas becomes of a deep purple, and
about one-eighth of the gas is absorbed.

5th. Venous blood exposed to nitrous

oxide becomes of a brighter purple, especi- ;

ally on the surface, and a considerable por-
tion of the gas is absorbed.

6th. Venous blood exposed to carbonic
acid gas becomes of a brownish-red colour,

much darker than usual, and the gas is slight-

ly diminished in bulk.
• 7th. Carbureted hydrogen gas gives venous
blood a fine red colour, a shade darker than
oxygen gas does, as was first observed by
Dr. Beddoes, and at the same time a small

portion of the gas is absorbed. This gas

has the property of preventing, or at least

greatly retarding, the putrefaction of blood,

as was first observed by Mr. Watt.
8th.. When arterial blood is put in contact

with azotic gas, or carbonic acid gas, it gra-

dually assumes the dark colour of venous
blood, as Dr. Priestley found. The same
philosopher also observed, that arterial blood

acquired the colour of venous blood
when placed in vacuo. Consequently this

alteration of colour is owing to some change
which takes place in the blood itself, inde-

pendant of any external agent.

The arterial blood becomes much more
rapidly and deeply dark-coloured when it is

left in contact with hydrogen gas placed

above it. We must suppose, therefore,, that

the presence of this gas accelerates and in-

creases tlie change, which would have taken
place upon the blood without any external

agent.

9th.. If arterial blood is left in contact with

oxygen gas, it gradually assumes the same
dark colour which it would have acquired in

vacuo, or in contact with hydrogen ; and
after this change oxygen can no longer re-

store its scarlet colour. It is therefore only

upon a part of. the blood that the oxygen

RESPIRATION.

acts; and after this part Iras undergone the

change which occasions the dark colour, the

blood loses the power of being affected by

oxygen.
10th. Mr. Hassenfratz poured into venous

blood a quantity of oxynuiriatic acid
;
the

blood was instantly decomposed, and assum-

ed a deep and almost black colour. When
he poured common muriatic acid into blood,

the colour was not altered. Now oxymu-
riatic acid has the property of giving out its

oxygen readily
;
consequently the black co-

lour was owing to the instant combination of

a part of the blood with oxygen.

Such are the phenomena produced upon
the blood by the different gases out of the

body
;
but the science is not far enough ad-

vanced at present to be able to explain them
in a satisfactory manner. The obvious

changes produced on the blood in the lungs

by respiration, are the florid red colour, and
the disappearing of the chyle.

3. That carbonic acid is emitted from the

lungs during expiration, has been fully ascer-

tained; but whether it is formed in the lungs,

according to the theory of Lavoisier, by the

combination of the oxygen of the air with

carbon emitted by the blood, or is emitted

ready-formed from the blood at the same
time that the air is absorbed, is not so ob-

vious
;
but the latter opinion is more proba-

ble, and indeed follows from the supposi-

tion that air is absorbed without decompo-
sition.

4. It is much more reasonable to conclude

that the watery vapour which exhales from

the lungs along with the air expired, has been

emitted from the blood, or from the vessels

of the lungs, than to suppose with Lavoisier,

that it is formed in the lungs by the combi-

nation of the oxygen of the air with hydrogen
emitted from the blood.

From the preceding enumeration of facts,

we may conclude that the following changes

are produced by respiration : The blood, as

it passes through the lungs, absorbs a portion

j

of air, and carries it along with it through

i the blood-vessels. During the circulation

i

this air is gradually decomposed by the

,

blood, its oxygen and part of its azote enter-

! ing into new combinations, while at the same
time a portion of azote, of carbonic acid,

and water, is evolved. When the blood re-

turns to the lungs, it absorbs a new dose of

air, and at the same time lets go the azotic-

gas, carbonic acid gas, and watery vapour,

which had been formed during the circula-

tion. The same changes are again repeated,

and the same substances emitted, every time

the blood comes to the lungs.

It is probable that, during a considerable

part of the day, there is a constant influx of

chyle into the blood ; and we are certain that

lymph is constantly flowing into it. Now it

appears, from the most accurate observa-

tions hitherto made, that neither chyle nor

lymph contains fibrina, which forms a very

conspicuous part of the blood. This fibrina

is employed to supply the waste of the

muscles ;
the most active parts of the body,

and therefore, in all probability, requiring

the most frequent supply. Nor can it be

doubted that it is employed tor other useful

purposes. The quantity of fibrina in the

blood, then, must be constantly diminishing,

and therefore new fabrina must be constant-

ly formed. But the only substances out of

s;3

which it can be formed are the clple and
lymph, neither of which contains it. There
must, therefore, he a continual decomposi-
tion of the chile and lymph going or. in the

blood-vessels, and a continual new formation

of fibrina. Other substances also may be
formed

; but we are certain that this must be.

formed there, because it does not exist pre-

viously. Now, one great end of respiration

must undoubtedly lie, to assist this decom-
position of cln le, and complete formation of

blood.

It follows, from the experiments of Four-
croy, that fibrina contains more azote, and
less hydrogen and carbon, than any of the

other ingredients of. the blood, and conse-

quently aiso than any of the ingredients of

the chyle. In what manner the chyle, or a
part of it,, is converted into fibrina, it is im-

possible to say : we are not sufficiently ac-

quainted with the subject to be able to ex-

plain the process. But we can see at least,

that carbon and hydrogen must be abstracted

from that part of the chyle which is to be-

converted into fibrina ; and we know, that

these substances are actually thrown out by
respiration. We may conclude, then, that one
use of the air absorbed is to abstract a quan-
tity of carbon and hydrogen from a part of
the chyle bv compound affinity, in such

proportions- that the remainder becomes-
fibrina : therefore one end of respiration is

to form fibrina. Doubtless the other in-

gredients of the blood are also new-modified,

though we know too little of the subject to

throw any light upon it.

But the complete formation of blood is not
the only advantage gained by respiration

the temperature of all animals depends upon,
it. It has been long known, that those ani-

mals which do not breathe have a tem-
perature but very little superior to the

medium in which they live. This is the

case with fishes and many insects. Man,
on the contrary, and quadrupeds which
breathe, have a temperature considerably

higher than the atmosphere : that of. mail:

is 98°. Birds, who breathe in proportion a

still greater quantity of air than man, have
a temperature equal to 103° or 104°. It has

been proved, that? the temperature of all ani-

mals is proportional to the quantity of air

which they breathe in a given time:

These facts are sufficient to demonstrate,
that the heat of animals depends upon re-

spiration. But it was not till Dr. Black’s

doctrine of latent heat became known to the-

world, that any explanation of the cause of

the temperature of breathing animals was
attempted. That illustrious philosopher,

whose discoveries form the basis upon which
all the scientific part of chemistry has been
reared, saw at once the light which his doc-

trine of latent heat threw upon this- part of

physiology, and he applied it very early to

explain the temperature of animals.

According to him, part of the- latent heat

of the air inspired becomes-sensible ;
and of

course the temperature of the lungs, and the

blood that passes through them,, must be
raised : and the blood, thus heated, com-
municates its heat to the whole body. This-

opinion was ingenious, but it was liable to

an unanswerable objection : for if it was.

true, the temperature of the body ought to-

be greatest in the lungs, and to diminish gra-

dually as- the distance from, the lungs iire
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creases; which is not true. The theory, in

consequence, was abandoned even bv J)r.

black, himsell: at least he made no attempt
to support it.

,

^

(.raw ford and Lavoisier, who considered
ad the changes operated by respiration as

taking place in the lungs, accounted for
ihe origin of animal heat almost precisely
in the same manner with Dr. Black. Ac-
cording to them the oxygen gas of the air

combines in the lungs with the hydrogen and
carbon emitted by the blood. During this

combination, the oxygen gives out a great
quantity of caloric, with which it had been
combined; and this caloric is not onlv suf-

ficient to support the temperature of the
body, but also to carry off the new-formed
water in the state of vapour, and to raise

considerably the temperature of the air in-

spired. According to these philosophers,
then, the whole of the caloric which supports
the temperature of the body is evolved in

the lungs. Their theory accordingly was
liable to the same objection with Dr. Black’s

;

but they obviated it in the following man-
ner: Dr. Crawford found, that the specific

caloric of arterial blood was 1 . 0300 ,
while

that ot venous blond was only 0 . 8923 . lienee
he concluded, that the instant venous blood
is changed into arterial blood, its specific

caloric increases; consequently it requires
an additional quantity of caloric to keep its

temperature as high as it had been while ve-
nous blood. '1'his addition is so great, that

the whole new caloric evolved is employed ;

the temperature of the lungs must necessari-

ly remain the same as that of the rest of the
body. During the circulation, arterial

blood is gradually converted into venous
;

consequently its specific caloric diminishes,
and it must give out heat. This is the rea-

son that the temperature of the extreme parts
of the body does not diminish.

This explanation is certainly ingenious,
but it is not quite satisfactory : for the dif-

ference in the specific caloric, granting it to

be accurate, is too small to account for the
great quantity of heat which must be evolved.
If is evident that it must fall to the ground
altogether, provided, as we have seen reason
to suppose, that the carbonic acid gas and
w ater are not formed in the lungs, but during
the circulation.

Since the air enters the blood, and com-
bines with it in the state of gas, it is evident
that it will only part at first with some of its

caloric ; and this portion is chielly employed
in carrying off the carbonic acid gas, the

azotic gas, and the water. For the reason
that the carbonic acid leaves the blood
at the instant that the air enters it, seems to

be this : The air combines with the blood,

and pari of its caloric unites at the same in-

stant to the carbonic acid, and converts it

into gas: another portion converts the wa-
ter into vapour. The rest of the caloric is

evolved during the circulation, when the

oxygen of the air combines with hydrogen
and carbon, and forms water and carbonic

acid gas. The quantity of caloric evolved in

the lungs seems not only sufficient to carry

off the carbonic acid and water, which the

diminution of the specific caloric must facili-

tate ;
but it seems also to raise the temper-

ature of the blood a little higher than it was
before. For Mr. John Hunter constantly

found, that the heat of the heart in animals
was a degree higher than any other part of

the body which lie examined. Now tills

could scarcely happen, unless the tempera-
ture of the blood was somewhat raised during
respiration.

d ims we have seen two uses which respir-

ation seems to serve. The first is the com-
pletion of blood by. the formation of fibrina ;

the second is the maintaining of the temper-
ature of the body at a particular standard,

notwithstanding the heat which is continually

giving out to the colder surrounding bodies.

But there is a third purpose, which explains

why the animal is killed so suddenly when
respiration is stopped. The circulation of

the blood is absolutely necessary for the
continuance of life. Now the blood is cir-

culated in a great measure by the alternate

contractions of the heart. It is necessary
that the heart should contract regularly,

otherwise the circulation could not go on. But
the heart is stimulated to contract by the

blood : and unless blood is made to undergo
the change produced by respiration, it ceases
almost instantaneously -to stimulate. As the
blood receives oxygen in the lungs, we may
conclude that the presence of oxygen is ne-
cessary to its stimulating power.

REST, the continuance of a body in the
same place, or its continual application or
contiguity to the same parts of the ambient
or contiguous -bodies

; and, therefore, is

opposed to motion. See Motion.
Rest, in music, the same with pause.

RESTAl RATION, in architecture, the
act of repairing t hose parts of a building that
are gone to decay, in such a manner as to

give it its original strength and beauty. See
Architecture.

RESTIO, a genus of the triandria order,
in the dicecia class of plants. The male calyx
is an ovate spike of membranaceous scales

;

the corolla is proper, hexapetalous, and per-

sistent. The female calyx and corolla are as

in the male ; the germen is roundish, and
is sex-sulcated ; there are three erect and
persistent styles; the capsule is roundish,
with six plaits, and is rostrated and trilocular;

the seeds are oblong and cylindrical. There
are twenty-eight species, all natives of the
Cape, some of them resembling rushes

; and
used for making brooms, thatching houses,
&c.
RESTITUTION, of medals. See Me-

dal.
RESTORATIVE. See Medicine, and

Materia Medica.
RETAINER, in law, a servant who does

not continually dwell in the house of his

master, but only attends upon special occa-
sions.

RETAINING fee, tlie first fee given to
a serjeant or counsellor at law, in order to
make him sure, and prevent his pleading on
the contrary side.

RETARDATION, in physics, the act of
diminishing the velocity of a moving body.
See Resistance.
RETE mirabile, in anatomy, a small

plexus, or net-work, of vessels in the brain,
surrounding the pituitary gland. See Ana-
tomy.
Rete mucosum. See Cutis.
RETENTION, is defined, by Mr. Locke,

to be a faculty of the mind, whereby it keeps

or retains those simple ideas it has once re
ceived by sensation or reflection.

Retention, is also used in medicine, &c.
for the state of contraction in the solids or
vascular parts of the body, which makes
them hold fast their proper contents. In this

sense retention is opposed to evacuation and
excretion.

RETICULA, or Reticule, in astrono-
my, a contrivance for the exact measuring
the quantity of eclipses:

1 he reticule is a little* frame, consisting
of thirteen fine silken threads, equidistant
from each other, and parallel, placed in the
focus of object-glasses of telescopes ; that is,

in the place where the image of ihe lumi-
nary is painted m its full extent

;
of conse-

quence*, therefore, the diameter of the sun
or moon is seen divided into twelve equal
parts or digits; so that ‘to find the quantity
of the eclipse, there is nothing to do but to
number the luminous and the dark parts

As a square reticule is only proper for the
diameter, not for the circumference, of the
luminary, it is sometimes made circular by
drawrng six concentric equidistant circles.

This represents the phases of the eclipse
perfectly.

REilNA, in anatomy, the expansion of
the optic nerve on the internal surface of the
eye, whereupon the images of objects beina-
painted, are impressed, and by that means
conveyed to ihe common sensory in the
brain, where the mind views and' contem-
plates their ideas. See Optics.
RETORT, in chemistry, a kind of hollow

spherical vessel. See Chemistry.
RE l RAXI T, in law, is where a plaintiff

comes in person to the court where his ac-
tion is brought, and declares lie will not
proceed in it, in which case the action is

barred for ever. A retraxit differs from a non-
suit in this, that it is always where the plaintiff
or demandant is personally in court. See
Nonsuit.
RE I R RNCHMENT, in the art of war,

any kind of work raised to cover a post, and
fortify it against the enemy, such as fascines
loaded with earth, gabions', barrels of earths,
sandbags, and generally all things that can
cover the men and stop the enemy. But
retrenchment is more particularly applicable
to a fosse bordered with a parapet

; and a
post fortified thus is called post retrenched,
or strong post.

Retrenchments are cither general or par-
ticular

:
general retrenchments are new for-

tifications made in a place besieged, to cover
the besiegers when the enemy become mas-
ters of a lodgment on the fortification, that
they may be in a condition of disputing the
ground inch by inch, and putting a stop to
the enemy’s progress in expectation of re-
lief.

RETROGRADATION, or Retrogres-
sion, the act or effect of a thing moving
backwards.

The retrograde motion of the planets is an
apparent motion, whereby they seem, to an
observer placed on the earth, to move back-
wards, or contrary to the signs. See Astro-
nomy.
RETURN, returna, or retorna, in law, is

used in divers senses. 1. Return of writs by
sheriffs and bailiffs is a certificate

. made by
them to the court, of what they have done
in relation to the execution of the writ di-
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reeled to them. This is wrote on the back
of the writ by the officer, who thus sends the

writ back to the court from whence it issued,

in order that it may lie tiled. 2. Return of

a commission is a certificate or answer sent

to tin; court from whence the commission
issues, concerning what has been done by the
commissioners. 3. Returns, or dues in bank,

are certain days in each term, appointed for

the return of writs, & c. Thus Hilary term
lias four returns, viz. in the king’s bench, on
the day next after the octave, or eighth dav
after Hilary day : on the day next after the

fifteenth day from St. Ililarv : on the dav
after the purification : and on the next after

the octave of the purification. In Hie com-
mon pleas, in eight days of St. Hilary : from
the day of St. Hilary in fifteen days: on
the day after the purification : in eight davs
of the purification. Easter term has live re-

turns, viz, in the king’s bench, on the day-

next after the fifteenth day from Easter : on
the day next after one month from Easter:

on the day next after five weeks from Easter:

and on the day next after the day following

ascension-day. In the common pleas, in til-

teen days from the feast of Easter : in three

weeks from the feast of Easter : in one
month from Easter day : in live weeks
from Easter day : on the day after the

ascension-clay. Trinity term has four re-

turns, viz. on the day following the second

day after Trinity : on the day following the

eighth day after Trinity : on the day next

after the fifteenth day from Trinity : on the

day next after three weeks from Trinity. In

the common pleas, on the day after Trinity :

in eight days of Trinity : in fifteen days from
Trinity : in three weeks from Trinity. Mi-
chaelmas term has six returns, viz. on the

day next after three weeks from St. Michael :

on the day next after one month of St. Mi-
chael : on the day following the second day
after All-souls : on the day next after the

second day after St. Martin : on the clay

following the octave of St. Martin : on the

day next after 15 days of St. Martin. In the

common pleas, in three weeks from St. Mi-
chael : in one month from St. Michael : on
the day after All-souls : on the day after St.

Martin : on the octave of St. Martin : in fif-

teen days from St. Martin. It is to be ob-

served, that, as in the king’s bench, all re-

turns are to be made on some particular day
‘ of the week in each term, care must betaken
not to make the writs out of that court return-

able on a non-judicial day; such as Sunday,

and All-saints, in Michaelmas term, the pu-

rification in Hilary, the ascension in Easter,

and Midsummer-day except it should fall

oil the first day of Trinity term.

RETURNO habendo or Returnum
averiorum, h a writ which lies for a person

who has avowed a distress by him made,
and proved the same to be lawfully taken,

for returning to him the cattle distrained

which were before replevied by the party

distrained upon surety given to prosecute.

RETURNUM irreplegiab-iee, a writ

for the final return of cattle to the owner,

when found to be unjustly distrained.

RETZI A, a genus of the monogynia order,

in the pentandria class of plants, and in the

29th natural order, campanaceae. The cap-

sule is bilocular
;
the corolla cylindrical, and

villous without
;
the stigma bifid. There is

one species of the Cape, frutescent.

REVE, Reeve, or Greve, the bailiff of
a franchise, or manor, thus called, especially
in tiie west of England. Hence shire-reve,

sheriff, port-greve, &c.

REVEILLE, a beat of drum about break
of day, to give notice that it is time for the
soldiers to arise, and that the sentries are to

forbear challenging.

REV ELS, entertainments of dancing,
masking, acting comedies, farces, &c. anti-

enily very frequent in the inns of court, and
in noblemen’s houses, but now disused. The
officer who has the direction of the revels
at court, is called the master of the revels.

REVENUE, public, the yearly income
appropriated to the expences of government.
1 here are four different sources of public
revenue: 1. The income derived from pro-
perty vested in the public. 2. The emolu-
ments of lucrative prerogatives annexed to

the sovereignty. 3. Voluntary contributions
from the people. 4. 'faxes or imposts, not
spontaneously given, but legally exacted,
from one or other of these great sources
all public revenue must arise.

The revenue of the kings of England con-
sisted formerly of various branches which
were inherited as the patrimony of the crown.
Of these, the rents and profits of the demesne
lands of the crown might alone have furnish-

ed a very considerable income, as there
are few estates in the country which have
not at some period or other since the Con-
quest been in the hands of the king. The
custody of the lay revenues, lands, and tene-

! ments, of bishoprics during their vacancy,
and of the temporalities of such abbeys as

were of royal foundation, was made a pro-

ductive source of revenue by some of the
kings, who kept the sees a long time vacant
to enjoy their income

; Elizabeth kept the
see of Ely vacant nineteen years for this

purpose. First fruits and tenths of the liv-

ings of the clergy, were originally paid to

the pope; but upon the destruction of his

authority in England, were demanded by the
king as his successor in clerical supremacy.
The other branches of the antient revenue
were, the profits of the military tenures

;

with the right of purveyance and pre-emp-
tion

;
and a claim to all property of which

no other person had any legal pretension,

such as treasure-trove or money-plate, or

bullion found hidden in the earth ;’ deodands,
and forfeitures of lands and goods for offences

;

waifs, or goods stolen and thrown away by
the thief in his flight

; estrays, or valuable
animals found wandering and the owner un-
known

;
goods wrecked, if no proof could be

made within a certain space of time who
were the legal proprietors ; the right to mines
of silver and gold; and to certain fish, as

whales and sturgeons, when either thrown on
shore, or caught near the coast. These, with
fines and forfeitures of various descriptions,

and fees to the crown in a variety ot legal

matters, composed the ordinary revenue of

the kings of England
;
but in the times of

war, and on other occasions of extraordinary
expence, it became necessary to .have re-

course to more general and efficient modes
of raising money. The taxes thus occasion-
ally collected were denominated Danegeldor
Dane-money, escuage or scutage, hydage,
talliage, tenths and fifteenths, and subsidies.

Subsidies fell into disuse during the civil wars

57.5

in the rc-ign of Charles I. when the parlia-

ment introduced weekly and monthly assess*

ments at a fixed sum upon each county,

which were levied by a pound-rate both upon
lands and personal estates.

r

l he scutages,

hydage, talliage, subsidies, and periodical as-

sessments, were all properly land-taxes,
though not so generally known under that

name as the more general imposition by
which they have been superseded.
On the restoration of Charles II. it was

deemed expedient to abolish the feudal rights

and profits of wardship, marriage, livery, and
purveyance: the propriety of this measure
was generally acknowledged

; and in order
to make up the deficiency it would occasion
iu the king’s revenue, an excise duty of lii-

teen pence per barrel upon all beer and ale,,

and a proportionable sum upon other liquors

sold in the kingdom, was established. Excise
duties had been introduced by the Long Par-
liament: about the same time also, consider-

able additions were made to the revenue of

the customs
; the post-office was established

on a permanent footing, forming a new and
very beneficial branch of public income;
the land-tax was adopted on very nearly the
plan on which it is at present assessed

;
and

many improvements were made in other
branches of the revenue. From this period
the progress of the public revenue has been
very rapid. The depreciation of the value of
money, and the consequent advance in the
price of all articles of consumption; the
greater military and naval establishments
which are kept up, and the accumulation of
public debts for which an annual interest

must be paid ; have increased in an astonish-

ing degree the sum requisite for defraying,
the yearly expences.of government.

Sir John Sinclair, in bis History of the
Public Revenue, gives the following view of
its amount at the commencement of each
reign t

Yean Annual income.
William the Conqueror,
William Rufus

1066
1087

Henry I. - 1100
Stephen -

1 135
Henrv II. .

_ 1154.
Richard I. _ 1189
John - 1199
Henry 111.. - 1214
Edward I. - 1272.
Edward II. — '1307

Edward II

L

- 1347
Richard II. - 1377.

Henry IV. ... 1399
Henry V. — 1413
Henry VI. -- 1422
Edward IV. 1460)
Edward V. - 1483

'

Richard Iff. - 1483 )

Henry VII. - 1485
Henry VIII. .. .1509
Edward VI. 1547
Mary - 1553
Elizabeth - 1558
James 1. - 1602
Charles I. - 1625
The Commonwealth >

Charles 11. C 1643
|

James II. 1684
William IIL. 1688
Queen Anne - 1706
George I_. * 1714

o£'4G0,Q00

350.000
300.000
250.000
200,000-
150.000-

1 00.000
80,000

150.000

100.000-

.

154,139
130,00jj

100.000
,

76,643

64,976

100,000

400.000
800.000
400.000
450.000
500.000
600.000
895,810,-

1,317,247

1,800,000

2.001,855

3,895,205

5,691,803

6,762,64.1
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Year. Annual income-
George II. - 1727 d'8,522,540
George III, - 17o0 8,800,000

T!ie above statement shews a vast increase

of the public revenue, particularly from the

time of Charles 1. but its progress since the

year 1760, lias been much mure remarkable,

in 1773 it amounted to 10,066,661/. ; in 1780

it had advanced to 12,235,2 14/. ; and in 1 786

•when the debts incurred by the American
\var had been fullv provided for, it amounted
to 15,098,112/. The increase of commerce
•during the peace, naturally improved such

branches of the revenue as depended there-

on ; so that in 1791, its total produce was

36,712,000/. In the course of the war with

the French Republic, the old taxes increased

in produce, not only in consequence of an

increased expenditure, which, to a certain

extent, always increased the revenue, but

also from an unexampled series of commer-
cial and of general prosperity.

In former wars it was never expected, that

the trade and manufactures of the coun-

try could equal their extent in peace ; but

at this period, various circumstances contri-

buted to render Great Britain the emporium
of Europe, and almost of the world. At

home, the great increase of population, en-

abled the country to have in pay a greater

number of seamen and soldiers than at any

(former period of its history, without experi-

encing any want of hands to carry on, to a

greater extent than ever, agriculture, manu-
factures, and commerce. Great Britain also

acquired abroad manv valuable possessions

of the French, the l5utch, and the Spani-

ards ; and by the greatness of its maritime

power held the complete dominion of the

sea. "Whilst it possessed these advantages,

the continent of Europe was convulsed with

war, unable to direct its attention to com-

mercial industry, and had no market but

England from which it could procure the

productions of both the Indies,

It is not surprising, therefore, that under

.such favourable circumstances the yvealth and

income of the nation should increase, and

consequently, that the old taxep should be-

come more productive, which with the great

number of new duties that it has been found

necessary to impose, has raised the nett pro-

duce of the permanent and annual duties,

composing the ordinary public revenue, to

the vast sum of 35,3-14,158/. 10.?, 4\d-', in

addition .to which there are temporary taxes

of very considerable amount, imposed for de-

fraying part of the increased expenditure

during the .war, which made the total amount

of the public revenue of .Great Britain for

the year ending 5th January 1806, as fol-

lows •

.Nett produce of the

Customs - £. 7, 192,889 15

Excise - 16,352,885 10

Stamps r 4,123,527 3

Rand and Assessed

Taxes - 6,261,778 19

Post-office - 1,237,004 If)

Pensions and Salaries 111,173 3

Hackney Coaches 26,454 14

Hawkers and Pedlars 8,444 2

Small branches of the

hereditary revenue 157,373 11 UBj

War-taxes, 'Customs,

and Excise - 8,992,377 13 6i

10

2

4i
104

H
10

Property-tax <£4,377,58 3 12 9f
Arrears of lncome-

cluly, &c. - 49,403 6 9|

Total <£.48,890,896 15 64

In addition to the permanent and tempo-

rary taxes, constituting the public revenue,

there are always certain incidental receipts

applicable to the public service ;
such as the

profits of lotteries, fees of the regulated -ex-

chequer-office, moneys repaid by public ac-

countants, &c.
REVERBERATION, in physics, the act

of a body repelling or reflecting another

after its impinging an it.

REVERBERATORY, or Reverberat-
ing FURNACE. See f URN ACE, Voi. I. p.

792, 2d column.
REVERSE of a medal, coin, Sec. denotes

the second or back side, in opposition to the

head or principal figure. See Medals.

REVERSED, in heraldry, a thing .turned

backwards, or upside-down.

REVERSION, in law, is defined to be re-

turning of lands, & c. into the possession of

the donor, or his heirs. Reversion, in (he

law of England, lias two significations ; the

one of which is an estate left, which continues

during a particular estate in being; and the

other is the returning of the land, &c. after

the particular estate is ended ; and it is fur-

ther said to be an interest ill lands, -when

•the possession of it fails
; or where the estate

which was for a time parted with, returns to

the grantors, or their heirs. But, according

to the usual definition of a reversion, it is

the residue of an estate left in the grantor,

after a particular estate granted away ceases,

cont inuing in the grantor of such an estate.

The difference between a remainder and a

reversion, consists in this: that the remainder

may belong to any man except the- grantor;

whereas the reversion returns to him who
conveyed the lands, &re.

In order to render the doctrine of rever-

sions easy, we shall give the following table;

which shews the present value of one pound,

(o be received at the end of any number of

years not exceeding forty ;
discounting at

the rate of five, four, and three per cent,

compound interest. See Interest.

Years.

Value
at 5 per
cent.

Value
at 4 per
cent.

Value
at 3 per
cent.

1 .9524 .9615 .9709

2 .9070 .9245 .9426

3 .8688 ,8898 .91.51

4 .8227 . 8548 .8885

5 . 7835 .8219 .8626

6 .7462 . 7903 .8375
•7 .7107 .7599 .8131

8 .6768 ,7307 ,7894

9 .6446 .7026 .7664

10 . 6239 .6756 .7441

11 . 5847 , 722f
J2 ,.5568 ,6246 .7014

13 .5303 ,6006 .6809

14 • 5051 ,5775 ,6611

13 ,4810 ,5353 .6419

16 ,4381 , 5339 .6282

17 ,4363 ,3134 .6050

18 .4155 .4936 .3874

19 ,3957 ,4746 . 5703
20 .3769 .4564 .5537

21 OCOtilCO .4388 .5375

22 .3418 ,4219 ,5219

23 . 3255 ,4057 .5067

24 .3100 .3901 .4919

25 .2953 . 3757 .4776

26 .2812 .3607 . .4637

27 .2678 .3468 .4502

28 .2551 i
.3335 .4371

29 .2429 .3206 .4243

30 .2314 . 3083 .4120

31 . 220-1 . 2965) .4000

32 . 2099 .2851 . 3883

S3 .1999 .2741 .3770

S4 . 1903 ,2636 .3660

35 ,1813 .2534 .3554

36- .1726 .2437 .3450

37 .1644 ,2343 .3350

:0*J . 1 566 .2253 . 3252

39 .1491 .2166 .3158

40 . 1420 .2083 .3066

The use of the preceding table.—To find

the present value of any sum to be received

at the end o: a given term of years, discount-

ing at the rale of three, four, or five per

cent, compound interest. Find by the above
table the present value of one pound to lie

received at the end of the given term, which
multiply by the number of pounds proposed
(cutting off four figures from the product on
account of the decimals), then the result will

be the value sought. For example : the pre-

sent value of 10,000/. to be received ten

years hence, and the rate of interest five per

cent, is equal to .6139 X 10,000—6139-0000
or 6139/. Again, the present value of 10,000/.

due in ten years, t]ie rate of interest being

three per cent, is .7441 x 10,000 —7441/.

Reversion of series, in algebra, a kind
of reversed operation of an infinite series.

REVIEW, in chancery, is used for a bill

where a cause has been heard, and a decree
thereon signed ; but some error in law ap-

pearing upon the decree, or new matter

being discovered after it was made, this bill

is given for a fresh examination into the me-
rits of the cause.

Review, in war, is the appearance of an
army, or part of an army, in order of battle,

and their being viewed by the ' general, that

fie may know the condition of the troops.

Review, is also the name of one kind of
periodical publications, now too much prosti-

tuted (under the shelter of anonymous criti-

cism) to the purposes of the malice of rival

authors, and the petty artifice of interested

booksellers.

REVISE, among printers, a second or
third proof of a sheet to be printed

; taken
off in order to be compared with the last

proof, to see whether all the mistakes mark-
ed in it are actually corrected.

REVIVOR, bill of

\

in chancery, is a bill

for reviving a cause, where either of the par-

ties dies alter the bill and answer, and before
the cause is heard ; or if heard, before the
decree is inrolled: in which case this bill

must be brought, praying that the former
proceeding may stand revived, and be put
upon the same "footing as at the time of the

abatement,

REVOCATION, in law, signifies the re-,

calling, or annulling and making void,
some power, grant, deed, &c. made be-

fore.

RHACHITIS, See Medicine,
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TvHAMNUS, the buckthorn, a genus of

-the monogynia order, in the pentandria class
of plants; and in the natural method'rank-
ing under the forty-third order, dumosae.
r

i he calyx is tubulous, with five minute
scales surrounding the stamina

;
there is no

corolla; the fruit is a berry. There are
forty-two species

; of which the most remark-
able are, 1. The catharticus, or common
purging buckthorn, growing naturally in

some parts of Britain. This grows to the
height of 12 or 14 feet, with many irregular
Branches at the extremities. The leaves are
oval-lanceolate, finely serrated on the edges,
their nerves converging together. The flow-
ers grow in clusters, one in each footstalk,

white, and in this species divided into four
segments

;
the fruit is a round black berry,

containing four seeds. The juice of the ber-
ries is a strong purgative, and is made use
of for making the common syrup of buck-
thorn kept in the shops. The bark is eme-
tic ; the juice of the unripe berries with alum
dyes yellow

;
the ripe ones a fine green

; the
bark dyes yellow. The green colour yielded
by the berries, called by the French verde-
vissie, is much esteemed by miniature-paint-
ers. Of tliis species there are two varieties,

viz. the dwarf buckthorn, a shrub of about a
yard high, of a greenish colour, but of little

show ; and the long-leaved dwarf buckthorn,
\vhich is a larger shrub, with leaves some-
what larger, but in other respects very simi-
lar to the dwarf buckthorn. 2. The lotus
lias the leaves, prickles, flowers, and fruit, of
the zizvphus or jubeb

;
only with this differ-

ence: that the fruit is here round, smaller,

and more luscious, and at the same time the
branches, like those of the paliurus, are nei-

ther so much jointed nor crooked. The
fruit is in great repute, and tastes somewhat
like gingerbread. The Arabs call it aneb
enta el seedra, or the jubeb of the seedra :

ol which Olavus Celsius had so high an opi-

nion, that he has described it as the dudaim
ot the Scriptures. This species is very com-
mon in the Jereede and other parts of Bom-
bay

; and lias been supposed by some to be
the same plant with that celebrated by Ho-
mer for its enchanting property

; though
the latter is more generally' supposed to have
been a species of diospyros. It is proper,
however, to distinguish between both these
shrubs and a herb often mentioned by the
ancients under the name of lotus. They'
are also different from the Egyptian lotus

described by Herodotus; for which see
Nymph.® a. 3. The frangula, or berry-
bearing alder, is a deciduous shrub, a native
of England and most of the northern parts

of Europe, and affords several varieties. 4.

The alpine, rough-leaved frangula, or berry-
bearing alder, is also a deciduous shrub, and
native of the Alps. It differs in no fespect
from the common sort, except that it has no
thorns, and that it will grow to be rather

taller, with tough, large, and double laciniat-

ed leaves. The smooth-leaved alpine fran-

gula is a variety of this species, with smooth
leaves and of a lower growth. 5. The pali-

urus, or thorn of Christ, is a deciduous shrub
or tree, a native of Palestine, Spain, Por-
tugal, and Italy. Itwiil grow to nearly the
height of 14 feet, and is armed with sharp
thorns, two of which are situated at each
joint, one is about half an inch long, straight,

and upright
;
the other is scarcely half that
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length, and bent backward ; and between
them is the bud for next year’s shoot. “ This
plant (says llanbury) is undoubtedly the sort

of which the crown of thorns for our Blessed
Saviour was composed.” 6. The common
alaternus is an evergreen tree, and native of
the south of Europe. There are several va-
rieties of this species; the most remarkable
of which are the broad-leaved and the jagged-
leaved alaternus, which have all been con-
founded with the phillyrea. 7. The insec-

torius, or narrow-leavecl buckthorn, is an
evergreen shrub or tree, and native of Spain.
It grows to the height of ten or twelve feet,

and sends forth several branches from the
bottom to the top. They are covered with
a blackish or dark-coloured bark, and each
of them is terminated by a long sharp thorn.

The fruit continues on the trees all winter,
making a beautiful appearance among the
narrow clustered leaves at that season. 8.

The oleoides, or olive-leaved buck horn, is

an evergreen shrub, and native of Spain, and
grows to the height of eight or ten feet. It

sends forth numerous branches, each of which
is terminated by a long sharp spine. The
flowers are small, of a whitish-green colour,
and are succeeded by' round black berries.

RHAPIS, a genus of the monogynia
order, in the hexandria class of plants -/and
in the natural method ranking under the
first order, palmax The calyx is a mono-
phyllous trifid spatha ; the corolla monope-
talous and trifid. There are 2 species, viz.

I. Flabelliformis, or ground-ratan, a native
of China; 2. Arundinacea, simple-leaved
rliapis, a native of Carolina.

RHEA Americana, the American ostrich,

in size is very little inferior to the common one;
the bill is sloped not unlike that of a goose,
being flat on the top and rounded at the
end

; the eyes are black, and the lids furnish-

ed with hairs; the head is rounded, and
covered with downy feathers

; the neck is

two feet eight inches long, and feathered
also

; from the tip of one wing to that of the
other extended, the length is eight feet

;
but

from the want of continuity of the webs of
the feathers, and their laxity of texture, the

bird is unable to raise itself from the

ground ; it is, however, capable of greatly

assisting itself by their motion in running,

which it does very swiftly ; the legs are stout,

bare of feathers above the knees, and furnish-

ed with three toes, all placed forwards, each
having a straight and stout claw as in the

cassowary ; on the heel is a callous knob,
serving in place of a back toe; the general

colour of the plumage is dull grey mixed with

white, inclining to the latter on the under
parts

;
the tail is very short, and not conspi-

cuous, being entirely covered with long loose

and floating feathers, having its origin from
the lower part of the back and rump, and
entirely covering it; the bill' and legs are

brown.
In respect to manners, it is said to be a

general feeder, but more fond of flies, which
it catches with great dexterity', and will also,

like the common ostrich, swallow bits of iron

and any other trash offered to it. In com-
mon with the ostrich of the Old World, it'lays

a number of eggs, from forty to sixty, in the

sand, each of them holding a quart ; but it

differs from that bird in many particulars, es-

pecially in wanting the callosity of the ster-

num, and spars on the wing. With these
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last the common ostrich is known to defend
iself

; in defect of them, the bird here treat-

ed of "uses the feet with such address, as to

become at once a furious and dangerous an-

tagonist. The female calls its young ones
together with a kind of whistling note some-
what similar to that of a man ; when young
it is very tame, frequently following the first

creature it meets with. The flesh of this bird

is said to be very unpalatable. It is found
ill various parts of South America, from Pa-
tagonia to Guiana, and is known by the name
ol choique.

RHEEDIA, a genus of the monogynia
order, in the polyandria class of plants ;

and
in the natural method ranking with those of

which the order is doubtful.. The corolla is

tetrapetalous
; there is no calyx; and the

fruit is a trispermous berry. There is one
species, a tree.

RHETORIC, in the most extensive sense
ol the word, denotes the art of composition,
or that which enables us to apply' language or

speech to the best possible advantage. Ac-
cording to etymology, which often affords the

most satisfactory explanation of words, it sig-

nifies the art of pouring forth a stream of sen-

timent, and communicating with fluency' our
feelings and thoughts to others. It is derived
from the Greek /!«, to speak

;
and this again

from piu, to flow, or run like a river. Homer
speaking of the eloquence of Nestor, says

r« xa'i onto rj\a<t<jY)S fx.ihiros yXvxiwv

Iliad I. line 49.
“ And out of his mouth flowed an harangue

sweeter than honey.”

Taken in this point of view, rhetoric will

comprehend all polite literature, poetry per-
haps excepted, the belles-lettres of the
French, the pathetic and pleasant, of every
kind; compositions whose aim and end is

not so much to inform or satisfy the under-
standing, as to move, incline, and per-
suade, by addressing the imagination, the
affections, and, in some measure, sensation
itself.

There cannot be a better rule for com-
position, or one more plain and practical, than
what is laid down by Cicero :

“ We are first

to consider what is to be said; secondly, how;
thirdly, in what words ; and, lastly, how it is

to be ornamented.” We will venture to add,
as a supplement even to Cicero, how far it

ought to be ornamented.
The matter of any composition does not,

properly speaking, fall under the cognizance
of rhetoric, any farther than that there is an
intimate connection between the subject and
the style; and that the sentiments, whatever
they are, naturally form, and raise or lower,
swell or contract, the diction

;
on which we

shall have occasion to make some'observations
when we speak of style.

But the second point in Cicero’s rule,
arrangement or order, is the most important,
beyond all comparison, in every speqies of
composition. It is in this, principally, that
the mind of the author is seen

; the process
of his thoughts

;
the connection of his ideas

with one another, and with his main design.
In every composition it is required that

there should be some plan or object; just as
in every thing we do or say, there is some
purpose or intention. All written compo-
sitions may be divided into discourse or rea-

soning, poetry, and history, including both
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narration and description. In all, unity of
design is indispensable. In discourse or rea-

;

soiling, the object is to prove and impress on !

the mind some truth or series of truths. Here
the bond of connection is cause and effect

:

the reason why such and such a thing must
he so and so, and cannot be, or reasonably
he supposed to be, otherwise. We believe
certain things, it is true, on authority, or the
testimony of others; but then it must be ob-
served we judge of evidence by reason.

fa respect to unity of design, there is a very
near resemblance between epic poetry and
history. The unity of design and action re-

quired in both differs not in kind but in de-
gree. In epic or narrative poetry, the con-
nection among the events related or describ-
ed is more close and sensible. The narra-

tion is not carried on through such a length
of time; and the actors hasten to some re-

markable period which satisfies the curiosity
of the reader. This difference between the
epic poem and history, depends on that par-

ticular situation of the imagination and the
passions which is supposed in the former,
idle imagination of both writer and reader is

more enlivened, and the passions more in-

flamed, than in history, civil, political, or
.literary, biography, or any species of nar-
ration that confines itself to strict truth and
reality. The same unity of design that runs
through the epopeia, must also run through
dramatic compositions, whether comic or
tragic. Even in an ode, though the poet
may be hurried from his plan for a time, or
perhaps (as is sometimes the case, even with
Horace) drop it altogether, there must appear
some aim or design at least in the outset.

The connecting principle among the se-

veral events or circumstances which form the
subject of a poem, may. be very different ac-
cording to the different designs of the poet.

The Metamorphoses of Ovid is a work that

embraces every fabulous transformation pro-
duced by the power of the gods. Thus, his

plan is formed upon the connecting principle
of resemblance. The subject of poetry forms
a distinct article in the present work; but as

unity of design is a principle common to all

kinds of composition, it saves repetition to
glance at poetical as well as rhetorical or
prosaic composition, as far as this universal
principle in ail works of art is concerned.

As there may be different connecting prin-

ciples in poetical, so also there may be in his-

torical composition
;
and in every species of

this composition, as in that, there must he
some connecting principle, some bond of

union among the different parts. Even in an
epistle communicating or requiring informa-
tion, there is a unity of design. In grave
and serious letters, the subject is naturally

and almost necessarily one ; and even in the
most light and familiar epistles there is this

unity; that while they relate to a thousand
particulars indifferent to all the world besides,

they all of them relate to the situation, cir-

cumstances, and feelings, either of the writer,

or the friend to whom the letter is addressed.

Here the design is both interesting and closely

attended to, in the eye of the parties con-
cerned, even in proportion as the compo-
sition appears both uninteresting and desult-

ory to others. In memoirs and anecdotes
too, though apparently a mere collection of
materials for building an edifice, there is an
Unity of design, in as much as they relate to
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some one person, or class of persons, some
distinct time or period, or some place or
country. Thus we have Memoirs of Fre-
deric the Great of Prussia, Curious Collec-
tions relating to the State of Society in the
middle Ages, and Anecdotes of the Court and
Empire ot Russia. In biography, th« unity
of design is manifest. That there is an unity

ot design in natural history, consisting chiefly
in classification as well as description, need's

no illustration.

But the grand province of history, and
what is generally understood bv the term, is,

History civil and political. The state,

progress, or vicissitudes of society, in any
particular period or country, in government,
science, art, manners, and general civiliza-

tion. The annalist, in his collections, or ra-

ther selections, (for it would be as absurd, as

it is impossible, to record every thing) is

guided by the connection of contiguity in

time or place; the philosophical, the true,

and legitimate historian, by that of cause and
etfect. “ He traces the series of actions, ac-

cording to their natural order, remounts to
their secret springs and principles, and deli-

neates their most remote consequences. He
chooses for his subject a certain portion of
that great chain of events which compose the
history of mankind. Each link in this chain
he endeavours to touch in his narration.

Sometimes unavoidable ignorance renders all

his attempts fruitless
; sometimes he supplies

by conjecture what is wanting in knowledge
;

and always he is sensible that the more un-
broken the chain is, which he presents to his

readers, the more perfect is his production.
He sees that the knowledge of causes is not
only the most satisfactory, (this relation or
connection being the strongest of all); but
also the most instructive: hence it is by this

knowledge alone, that we are enabled to

controul events and govern the future.”
Hume’s Essays. Association of Ideas.

I he matter of a composition being pre-
pared, and the general design formed, the
next thing to be considered is

The order of arrangement of the parts of
a composition. And first of all, on this head,
it may be observed that the authors of written
compositions, usually, as is very natural and
proper, set out with an introduction, whether
in the form of a preface, or address to tiie

reader, separate from the body of the work,
or in the beginning of the work itself, without
any distinction or separation. If the com-
position is addressed to the ear, the orator
bespeaks the candid attention of his hearers
by removing any prejudices they may be
supposed to have conceived, and shewing the
interest and importance of the subject of his

discourse. He considers well what is the
state or tone of mind of his hearers. To this

he addresses himself in the first place; and
endeavours to carry them along with him from
one step or stage to another, till through a
train of reasoning he arrives at the conclusion.
There is a familiar illustration of the nature
and use of an introduction or exordium to be
met with every day in our house of com-
mons; where the speakers often assure the
house, when it begins to grow late, or when,
from any other cause, it betrays symptoms of
impatience or inattention, that “ they will

not trespass on their time for more than a very
few minutes.” In like manner the writer of
a discourse' or essay bespeaks the candid at-

tention of his readers, by giving some general
account of the nature of his design. If it is a
question in history or philosophy, that is, con-
kerning either matter of fact, or relations of
ideas, he follows up his introduction imme-
diately with a statement and history of the
controversy. In some instances this state-

ment and history are the only introduction

;

and, indeed, if the question is universally and
highly interesting, there is no other intro-

duction necessary : there can be none better.

It is not billy in doctrinal or didactic subjects
that some introduction is required, but also

even inmost poetical, especially the epic, and
historical compositions. The poet announces
and gives an outline of his subject and de-
sign at the outset of his work, in order to in-

terest his reader in its farther rieveiopement.
He awakens curiosity by some of the most
striking events in his narrative. Thus Ho-
mer tells you at once that he sings of the
wrath of Achilles

:

“ That wrath which hurl’d to Pluto’s dreary
reign,

The souls of mighty chiefs, untimely slain.”

Thus, in the Odyssey, lie interests us in his
design by a glimpse of the character of
Ulysses, and his adventures after the reduc-
tion of Troy. Thus Virgil, having introduced
himself to the reader, by letting him know
who he was, in the first seven lines ot the
riEneid gives a summary view of the hard-
ships, sufferings, and designs of iEneas. He
introduces him first near the period when
his designs were accomplished

; designs that
could not tail to interest every Roman

; and
afterwards shews, as in perspective, the more
distant events, circumstances, and causes, that
led to their formation, and crowned them
with success. Thus Milton interests the
Christian reader by letting him know in the
outset of Paradise Tost, that he sings

“ Of man’s first disobedience, and the fruit
Of that forbidden tree whose mortal taste
Brought death into the world, and all ous.

woe,
With loss ot Eden, till one greater man
Restore us, and regain the blissful seat.”

Thus, also, Virgil announces his different de-
signs in the exordiums of his different books
ot Georgies; and thus also Thomson, in his
Seasons.

In dramatic pieces there is no annuncia-
tion of a, design, because suspense is kept up
till the catastrophe. In tragedy, the design
is, however, partly announced by the very
name or names ot the illustrious heroes or
princes to whom it relates

;
and in comedy,

the design is in some measure frequently ex-
pressed in the title; as In Love for Love; the-
Busybody; the laming of the Shrew; the
Careless Husband: the Jealous Wife; the-
School for Scandal, &c.

With regard to that most extensive and
important branch of composition, civil and
political history, here too an introduction or
annunciation of the design is as natural as in

the epopeia; and it may be added, it is pre-
cisely of the same kind. The genera! effect
or impression, the most striking event, truth,
inference, or moral, that remains uppermost
in the mind, after reviewing any series of
events, and which serves as a bond of union
among the occurrences and transactions,.



which the historian involves in the stream
fit his narrative, impels him, it is supposed,
to communicate his views, sentiments, and
emotions, to others. it is natural there-
fore, and as it is natural it is expected, that
the historian, in most cases, should intro-
duce his work by glancing at the importance
and the nature of his main design or object.
Thus Livy, in his much admired and truly
admirable preface, expresses his design of
inquiring into the cause by which the Roman
empire was extended over the world, and
reached to such a pitch of greatness that it

seemed to totter under its own weight. The
design was noble and grand, and the annun-
ciation oi it could not but draw attention.
1 bus Sallust chooses for a subject the Cati-
linarian conspiracy, because it was “

in the
highest degree memorable on account of the
singularity, and the danger involved in the
enormous crime.” Thus also he writes an
account ot the Jugurthine war: “first, be-
cause it was great and terrible, and the success
various; and, secondly, because a check was
then given, for the first time, to the insolence
of the nobility.” In both cases he makes an
apology lor retiring from political life, and
employing himself in the composition of his-
tory.

2. In didactic discourse, the speaker or
writer, after an introduction, states the truth
which he proposes to prove or illustrate, and
also the chief propositions or points, by the
establishment ot which he forms his con-
clusion. 1 his serves to keep up the attention
of the hearer or reader to the main object, and
the connection or dependance of this on the
intermediate or subordinate propositions

; but
the heads must not be too many, for other-
wise they would run into the embarrasment
of multiplicity, and in fact cease to be
heads.

3. As to the disposition ofarguments, or or-
der of placing them, it is generally thought the
best economy to place the weaker (if they
are not rather to be omitted altogether) in

the middle; and such as are stronger, in order
to excite attention and draw esteem, partly
in the beginning, and, as what is heard or
read last commonly dwells longest on the
mind, partly at the end. But if there are only
two arguments, the rule is to place the
stronger first, and then the weaker; and after
that to resume and insist principally on the
former.

4. In matters that admit of doubt or dispu-
tation, it is proper, after proving vour own
position, to refute the arguments mged by
gainsayers or adversaries.

Lastly, comes the conclusion of the dis-
course or treatise, or whatever it is called

;

whu h consists of two parts ; a recapitulation
of the principal arguments or circumstances,
and an address to the passions.

In oratory too, it is observed by rhetori-
cians, besides the parts just mentioned, there
is room for

Digression
, transition, and ampLfication.

Where a subject is of itself but unentertain-
ing and dry. the mind is relieved and restored
to the exertion of its powers by amusing
digression; which, however, it is evident,
should neither be too frequent nor too long,
except, indeed, when the cause is very bad,
and almost hopeless; for, ;n this case, it is

good economy to divert attention as much as
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possible from too nice a scrutiny into the sub-
ject.

transitions are defined to be “forms in
speach by which orators tell their hearers
in a few words both what they have said al-

ready, and what they next design to say.”
VV hen a discourse consists of a considerable
number of parts, and especially when these
are ot considerable length, transitions are
necessary; but sometimes, in passing from
one thing to another, a very general hint is

sufficient.

By amplification the orater enlarges and
expatiates on a subject in such a manner as.

to represent it in the fullest and most com-
prehensive view, and so that it may strike
the mind in the most forcible manner, and in-

fluence the passions. He ascends from things
particular to things general, or descends from
tilings general to things particular, and an
enumeration of instances; he connects his

position with a concurrence of various causes,
and on the other hand, with a variety of
effects; he places things in the light of con-
trast; lie amplifies facts from the circum-
stances of time, place, manner, and the like.

As to the order of historical composition,
the general effect or impression of the whole
of the materials, which serves as a bond of
union among the events which the historian
weaves into his narrative, serves him also as
a clue by which he winds back and unfolds
the concatenation of circumstances which pro-
duced the grand event, or effect or effects,
that first interested and induced him to trans-
mit the whole to posterity. Every legitimate
history, as well as epic poem, springs from
some important truth or moral, as from its

root
; and shoots forth into various branches,

twigs, leaves, and flowers, until, in due time,
it reproduces, in a manner, that fruit which
gave it birth

; until by some issue or catas-
trophe, it impresses on the mind the doctrine,
truth, or moral, which forms its principal ob-
ject ; and as the epic poet, after briefly an-
nouncing the subject that tires his soul, does
not Ay directly and rapidly to the end lie has
in view, but on the contrary, keeps long on
the wing, and aims in his flight to warm the
mind and to grat ify its vast desires by frequent
views of the grandeur, magnificence, and
beauty of nature; so the historian diversifies
his narrative by incidents, circumstances, and
episodes ; various scenes are opened, various
actors introduced, with various characters
and manners.
As the historian is guided bv his taste and

judgment in the selection of his materials, so
according to the measure of his taste and
judgment he assigns them their place. To
the order in which an infinite variety of ma-
terials may be best arranged under the eye
t hat contemplates them, the rules or resources
of rhetoric scarcely extend. If nothing more,
yet certainly nothing better, can be said on
the subject of order in general, than what
has been said near two thousand years ago by
Horace, and is still in every mouth :

Smnitemateriam,vestrisqui scribitis,aequam
v inbus ; et versate diu quid ferre recusent,
Quid valeant humeri, cui lecta potenter erit

res,

Nec facundia deseret hunc, nec lucidus ordo.
De Arte Poetica, line 38—4l.

“ O ye writers! make choice of a subject
suited to your powers ; and ponder long on
what your shoulders are able or not able to
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bear. \\ here there is a good choice, neither
eloquence nor method will ever be wanting.”

1 his is in truth the quintessence of rhetoric.
I here is, however, as Horace immediate! v
observes, room for taste or judgment, in the
preferring ot one order or arrangement of
particulars to another. “ The efficacy and
grace of method consists in knowing when to
say any thing, whether on the present, or
wh; ther, though pertinent enough to the pre-
sent, it may not with advantage be reserved
to some future occasion.” The same just*
and accomplished critic savs elsewhere, more
generally,

Scribenui recte, sapere est principium et fonsa

De Arte Poetica, 1. 289.
“ 1 he principle and spring of fine writing is

good sense.”

As good sense will prescribe just order ia
composition, so also it will suggest just and
suitable sentiments.

Style. A style should correspond to the
tone of mind of the author, and the tone and
temper he wishes to communicate toothers.
The connection between the tone of mind
and the diction is described by the same Ro-
man poet, whose great master was Aristotle,
in so just and connected a manner, that we
shall content ourselves on the present point
with quoting a small part of Horace, and re-
ferring our readers to the poet himself. “ Every
subject should have a style appropriate to
itself. A comic subject does not admit of the
pomp of a tragic strain; nor the bloody sup-
per of Thyestes bear to be told in the simple
numbers of comedy. Sometimes, however,
comedy raises her voice; andChrem.es roused
to anger and rage, gives vent to his senti-
ments in a high strain of indignation. Tra-
gedians', on the contrary, lower their style to
express their grief. It is natural for men to
laugh with those that laugh, and weep with
those that weep

;
the human countenance

to vary with the sympathetic emotions of joy
or sorrow. If you would have me shed tears,
you must first shed them yourself. Plaintive
words are most correspondent with a de-
jected look. Threats come well from a per-
son in anger, mirth and pleasantry from a
facetious temper, and grave remonstrances
from a severe character.” See De Arte
Poetica, line 90— 1 18.

r
I hough these observations are made here

with a reference to poetical, it is manifest that
the spiiit ot them (namely, that language
should be suited to the nature of the subject)
is applicable to ail composition

; to common
prose, to oratorical prose, to philosophical or
didactic prose, and to historical prose; on
each of which it is proposed to make a' few
observations.

But we premise a few remarks on tlj*
qualities that should prevail in style in gene-
ral. They may be reduced to these:

] purity-
2, perspicuity; 3

, vigour; 4, harmony; 5
dignity

; 6, beauty.
*

Purity consists in the choice of such words
and phraseology as are agreeable to the most
general and approved nsuage of the languagem which we write. 'I he offences against
purity are accordingly reduced to two, bar-
barisms and solecisms; the former of which
respects single words, the latter their con-
struction in sentences. The words and phrases
that occur in writings, though in many re-
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spects estimable, are not all of them pure,

but only such as are agreeable to the usage

of the most distinguished writers ;
writers

whose works descend from one generation and

one age to another, without losing aught of

their original interest and beauty. 1 bus, our

English translation of the Bible is written in a

pure style ; so are the Spectators and other

writing's of Mr. Addison, and the letters and

prefaces of Mr. Pope, do purity of style it

is necessary not only that it is formed ac-

cording to the rules of philosophical or uni-

versal grammar, but according to the parti-

cular genius or idiom ol the language in

which we write. Thus, though “ I see a

voice” is allowable in Greek, and occurs in

the twelfth verse of the first chapter of the

Revelations, it would not be allowed in any

original composition in English. Hence as it

depends on the purity of a style whether a

composition shall not become soon unin-

telligible and die away, or penetrate to pos-

terity, and be transmitted to future ages, this,

of all the good qualities of style, may be consi-

dered as the most important. In the present

day, in our country, there seems to be a wanton

introduction not only of phrases degraded by

common and trivial use, .but of what may be

called vulgar slang (if slang is not indeed an

example itself of the abuse here noted), into

the debates in parliament, and consequently

newspapers, pamphlets, and a deluge of

ephemeral histories. What reader of the

next century will understand, “
it is a hoax;

meeting my idea; making up my mind;

blinking the question,” &c. &c. ? Even Mr.

Hume, and other writers of note, especially

among his countrymen the Scots, trespass

greatly against purity, when they admit into

their English style not only Scotticisms,

against which they are now pretty generally

on their guard, but so many Latin idioms and

Gallicisms. As to Latinity, t bis too has

been used even immoderately by our great

lxicog rapher Dr. Joffnson.

Perspicuity, like purity, consists partly in

single words, and partly in their construction.

As to single words, their force and propriety

are to be judged of from the usage of the most

generally approved writers at the period of

our writing. For through length of time,

words lose their original signitication, and

assume a new one, which then becomes their

proper sense. 1 husthe word knave antiently

signified a servant. In an old English ver-

sion of the New Testament we find, “ Paul,

the knave of Jesus Christ.” The proper and

precise meaning of words, nearly synonimous,

is to be distinguished with accuracy. I or ex-

ample : mercy and pity are sometimes con-

founded ;
though mercy is, properly speaking,

exercised towards an offender, and pity to-

wards one in distress. But thong; i the mean-

ing of all the words in a sentence, considered

by themselves, may be very obvious, yet the

senseof the whole may be obscured by a disord-

erly arrangement, ol which a very apt and cu-

rious example is given by Quinctilian. “A
certain man ordered in his will tnat his heir

should erect for him a statue holding a spear

made of gold ” A question here of great conse-

quence to the heir arose from the ambiguity

of the expression ;
as it admitted of doubt

whether the words, “ made of gold,” were to

be applied to the statue, or to the spear. Care,

therefore, must be taken to dispose both the

words and parts of a sentence in such a man-
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iier ns best agrees with their mutual con-

nection and dependance.on each other.
.

Vigour, or energy of style, depends chiefly

on brevity and a judicious use of tiopes and

figures. Brevity consists in the use of ge-

neral propositions and general teuns, which

comprehend a great number of particular,

the enumeration ol which weakens a sty le, as

in the material world bodies are weakened by

dilatation. The ” e of figurative language, or

tropes and figures, '

,
perhaps, still more con-

nected with dignity - id beauty of style; but

we embrace the first easion of making some

remarks on its nature.

The antient rhetoric!. who were fond of

multiplying distinctions t ~reat excess, dis-

tinguished a trope from a i ire ;
understand-

ing by a trope a change in t >e usual meaning

of words, and by a figure a change or de-

viation from the usual mode of constructing

them in sentences; but they are generally'

confounded by the most accurate and purest

writers. Both these kinds of changes, how-

ever, may be comprehended, even according

to etymology, under the word trope, which

in Greek signifies a turn. As no language

contains a sufficient number of proper words

to express all the different conceptions of our

minds, tropes were introduced to supply the

deficiency*: to express the various ideas that

occurred from different associations and

analogies which sprung up in the mind

on viewing things in different lights, and

comparing them with one another; required

this aid to language. Among the principal

tropes are metaphor, allegory, metonymy,

irony, hyperbole, climax, inversion, antithesis,

interrogation, exclamation, apostrophe, and

prosopopeia or personification.

A metaphor is a comparison or simile, with-

out any words implying comparison, and com-

monly reduced to a single word. I o say' ol

a man that he is like a fox or a lion, is a

simile
;
that he is a fox or a lion, a metaphor.

A metaphor taken from a simile which ascribes

life and action to things inanimate, and

lengthened out into many, or even several

circumstances, is an allegory. In metaphors

and allegories, care should be taken that the

same image or kind of trope is carried

throughout the whole. A mixture of meta-

phors is one of the most common, as well as

greatest, deformities in composition, though

by a very r little attention it might certainly be

very easily' avoided. An instance ol this,

amounting even to what we call a bull, occurs

in Mr. Hume, though on the whole a correct

writer :
“ The farther we mount up into an-

tiquity, the more do we find mankind plunged

into idolatary.” Nat. Hist. Religion, section

1. On the 'other hand, a minute attention

to resemblances sometimes leads a writer

into studiedand far-fetched conceits; than

which, to a true taste, delighting only in what

is great, and, consequently simple, there can

be nothing more disgusting.

A metonymy is a trope which changes the

names of things -that are naturally though not

essentially united, as the cause for the effect,

or tire effect for the cause, &c.
r
l hus, Mars

is put for war, Ceres for corn, and Bacchus

for wine
: .

lmplentur veteris Bacchi pinguisque fan me.

Virg.

Thus, in common discourse, it is usual to say,

“ this is such a person’s hand, I know his

hand,” that is his writing.

Irony is a (rope in which one tiling is said,

and the contrary intended. The subjects of

irony are all manner of vices and follies, which

are
' sometimes exposed in this way more

effectually than by the most serious reason-

ing. In irony, the author assumes the air of

believing as others do; but byT a develope-

mentof the ground of belief, ol the pro and
the con, brings out the truth, and leaves the

reader or hearer himself to draw the con-

clusion. We listen to the still voice of our

own reason and conscience, and secretly

condemn our own tenets or our own conduct,

when pride and passion might raise a mist

that might shade us from the light that should

emanate from others. This figure of speech

was used so much by Socrates, that he got

the appellation of Eiron or Droll. The most

perfect specimen of irony in the English lan-

guage is Swift’s Directions to Servants.

Hyperbole, which exceeds the bounds ofstrict

truth, and represents things as either greater

or less than they really are, is the boldest of

all tropes. The representation, however, is

made in such a manner as not to impose on

the hearer. It has always a very considerable

effect, even when most extravagant; as it

shews, at least, the opinion entertained by the

speaker on any subject, in a very strong

light ;
it is a natural expression of enlivened

emotion. We meet with hyperboles even in

the Scripture: “ I bearyou record,” says St.

Paul in his Epistle to the Galatians, chap. iv.

“ that if it had been possible ye would have

plucked out your own eyes and given them
tome;” and the Evangelist John concludes

his Gospel in these words. “ 1 here are also

many things that Jesus did, which if they

should be written every one, I suppose that

even the world itself could not contain the

books that should be written.”

Climax is a compound sentence in which

the different parts or clauses are closely con-

nected, and rise gradually in importance

above one another. We have an admirable

example of this trope in that passage of sacred

writ, where it is said of the joys of Heaven,
“ that eye hath not seen, nor ear heard, nei-

ther hath it entered into the heart of man to

conceive.” We hear more things than we
see ; but the imagination can form to itself

an infinitude of things that do not fall under

the cognizance of any of our senses. The
following is also an excellent exemplification

of the climax: “ Whom God did predestinate,

them lie also called ; and whom he called,

them he also justified ; and whom he justified,

them he also glorified.” Rom. viii. 30. But

there may be a climax of periods as well as

of sentences. Here also we are furnished

witli the most apt and splendid examples by
the Scriptures. “ For scarcely for a righteous

man will one die, yet, peradventure, for a

good man, some would even dare to die ;
but

God commendeth his love towards us, in that

while we were yetsinners, Christ died for us.”

Rom. v. 7, 8. The contrary of a climax is the

bathos, as some have called it after Pope, or

the sinking in composition, otherwise called

an anticlimax; from which miserable de-

formity and disgrace, authors might be raved

by a small exertion of attention and common
sense

:

“And thou, Dalhousie, thou great god of war.

Lieutenant-colonel to the earl of Mar.”
Blackmore,



Yet tills was not burlesque
;

it was intended

for a serious and heroic poem. In some in-

stances it would appear as if writers were at

pains to study the art of sinking. Mr. Lane
Macgregor Buchannan meaning to do great

honour, and to extol the isle of Skye, says,

that “ some of the vassals (of the great families

there) are colonels, majors, captains, and
lieutenants.” Macgregor Buchannan’s De-
fence of the Highlanders, page 86.

Dr. Swift observed the just order in com-
position when he makes one tell the ladies

who entertained him in a tavern,

“ Had ye been cunning stagers.

Yourselves might have been treated

By captains and by majors.”

But it is not only in writers of the very lowest

class that we find the anticlimax. We have

an example of this in Dr. Reid, where he says
“ the emotion raised by grand objects is awful,

solemn, and serious.” The order of these

epithets should just have been inverted.

Inversion is a figure in speech in which the

usual arrangement of words in a sentence, or

of sentences in a compound sentence or pe-

riod, is inverted. For an example of the first

kind, see Nisus in the iEneid, exclaiming^:

“ Me, me : adsuni qui feci ;
in me convertite

ferrum.”
JEn. lib. ix.

“ Me, me: here I am who have done the

deed ;
on me turn your steel.”

Under extreme agitation the usual process

both of thought and speech is interrupted.

The language of passion is broken and inco-

herent. The impassioned mind rushes directly

to the principal figure or object; from the

action to the agent; from the attribute to the

substance. Of the second kind, wiiere the

mind, though unruffled and discomposed, and

thinking in a regular train, is animated to

great conceptions, we have an instance in the

first sentence of the Paradise Lost.

Antithesis is the illustration of one thing by
another, and is, we presume, universally un-

derstood. If an explanation or illustration of

it by an example is. wanted, the reader is re-

ferred to the three last verses of the fourth

chapter of St. Paul’s Second Epistle to the

Corinthians. Tbere cannot be a happier ex-

ample, and the book referred to is in every

hand. Neither is it necessary to explain in-

terrogation or exclamation. The meaning of

these figures is obvious from the very names
to even one, and examples occur at every

turn in all kinds of composition and discourse,

written or spoken.

In an apostrophe, (he speaker breaks off

from the series of his discourse, and addresses

himself to some particular person, present or

absent, living or dead, or even to inanimate

objects. A line example of apostrophe oc-

cms in the second book of Paradise Lost, line

68

1

—7 :

a Whence, and what art thou, execrable

shape?”

And a still finer in the fourth book, line 720

—

35

:

« Thus at their shady lodge arrived, both

stood.

Both turn’d, and under open sky ador’d

The God that made both sky, and earth, and
heaven.
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Which they beheld; the moon’s resplendent

globe,

And starry pole : ‘Thou also mad’st the night.

Maker omnipotent, and thou the day,” &c.

See also the much admired apostrophe of

/Eneas to his departed father Anchises

:

“ Heu
!

genitorem, omnis curs casusque

levamen,
Amitto Anchisem

;
hie me, pater optime, fes-

sum
Desens, heu !”

iEneid, lib. iii. line 710.

“ Here, alas ! I lose my father Anchises,

the soother of all my cares, my relief in every

misfortune. Here, O thou best of parents

!

you left me overcome with fatigue,” &c.

Prosopopeia, or personification, either in-

troduces an absent person as speaking, or one

who is dead as if he was alive and present, or

speech is attributed to some inanimate being.

The sublimest example of the prosopopeia

that ever was, or can possibly be exhibited,

is found in the book of Job. Job, on a re-

view of his own actions, appeals from the

criticisms of men to the judgment of God.
“Then the Lord answered Job out of the

whirlwind and said,” &c. as in the Book of

Job, chap, xxxviii—xli. 7,

There is not any figure better adapted to

the purposes of the higher species of elo-

quence, that is, the pathetic and sublime, than

the prosopopeia, by which the poet or orator

may call all nature to his aid
;
but if it was

introduced in any other than a highly im-

passioned strain, it would lose its effect, and
even appear ridiculous. In all things the

speaker is to consider well for what helms
prepared the hearer.

Did our limits admit, most of our readers,

and among these the most cultivated and in-

telligent, would excuse us from following the

antient rhetoricians, and those who tread in

their footsteps, through all the tropes and

figures to which the subtle genius of Greece,

wielding the most copious and pliant language

that ever was known amongst men, has given

a kind of nominal existence: synecdoche,

antonomasia, litotes, euphemismus, catachre-

sis, metalepsis, asyndeton, pleonasmus, poly-

syndeton, antanaclasis, pioce, epizeuxis, &c.

&c. &c.
On looking over this long catalogue of

words, of so little practical use, we are almost

inclined to say with Butler,

—

“ For all a rhetorician’s rules

But teach him now to name his tools.”

All tropes and figures rise naturally out of a

well stored and brilliant imagination, an

earnestness to establish the truth, and the'

diffusive influence of the passions. The poet,

the orator, animated himself, extends anima-

tion, life, and action to every object that

comes in his way. To return now to vigour

or energy of style.

How much this is promoted by figurative

language will appear from this, that in pro-

portion as the mind labours with any vivid

emotion or conception it is prone to give it

a substantial form, to clothe it in metaphori-

cal language. Now, a lively trope conveys

not only a livelier, but often a juster idea of

an object, than can be communicated by

proper words in the most copious periphrasis.

Thus, when Virgil calls the two Scipios two
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thunderbolts of war, he exhibits a more
lively image of the rapid force and success of

their arms, than could have been given in plain,

words. The next-mentioned great quality

of style, was
Harmony. As in music we require sound,

uniformity, variety, and proportion, so we
also require them, not only in compositions

addressed to the ear, but also in written com-
positions

;
for the reader conceives of what

he reads as if it was spoken by himself or by
others. His ear, in some measure, runs over

the page as well as his eye. Numbers are

not confined to poetry : there is a rytlimus,

though of a more slow and sober kind, in

prose. Here too we require sonorousness,

uniformity, and variety of cadence. For these

purposes there must be an intermixture of

long and short words, and long and short sen-

tences. As to the modulation of the voice in.

speaking, as well as of pronunciation, looks,

and gesture, these belong to elocution, of

which we have many professors. The sum
and substance of elocution is, to speak from
feeling.—Si vis me Here, &c.

. The harmony of style is very much pro-

moted by the use and invention of compound
words, which anyone is at liberty to contrive

at pleasure, if he adheres to the analogy of

language. As an example of all this, we
produce a beautiful passage, which is a rural

and domestic scene in Thomson’s Seasons

:

“ In the pond
The finely-chequered duck before her train

Rows garrulous. The stately-sailing swan
Gives out his snowy plumage to the gale.

And arching proud his neck, with oary feet

Bears forward fierce, and guards his osier-isle

Protective of his young. The turkey nigh,

Loud-threatening reddens
;

while the pea-

cock spreads
His every-coloured glory to the sun.

And swims in radiant majesty along.”

Spring, line 773

—

32.

Nothing can be more harmonious.
Sublimity of style consists in language suit-

able to sublime emotions. Nay, the more
plain and simple the images appear, the
greater the surprise, wonder, and astonish-

ment. It sometimes darts forthwith rapidity

and vehemence, and sometimes reposes on
the tranquillity of general views, exhibited in

general terms.

As an instance of the power of simplicity

in every species of composition that aims at

the sublime and beautiful, we may contrast the
style and manner of Michael Angelo and
Zuccero in painting. Michael Angelo painted
his figures naked; Frederico Zuccero, who
painted the cupola of Florence, peopled it

with a multitude of both sexes, extremely
well dressed in the fashion of the times. The
style of Michael Angelo was sublime and
beautiful

;
that of Zuccero little, and in pro-

cess of time ridiculous.

Instances of the sublime are so abundant in
poetry both sacred and profane, and in ora-
tory, at least by that of the antients, that we
leave the task of illustration on these two
heads to our readers; but description and
narration too, in prose, also admit of the sub-
lime; and here it will be found to consist
chiefly in the selection of the grandest objects
and most striking circumstances, figurative

language, brevity,
-

and, what is very closelv

connected with brevity, the use of general
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terms. For example : Dr. J. Heylyn, speak-

j

itig of John the Bapti t, says “ prophecy,
vision, and miracle concurred to render his
birth illustrious, and draw attention, and raise

expectation with regard to a person so signally
tire care of heaven. Soon after his birth he
was carried into the wilderness to escape (as
antient writers relate), the slaughter which
Herod made of the Jewish children. Thus
the desart became the school in which he
learnt temperance. Want taught him absti-

nence, till, grace and reason gaining strength,
he embraced that mortification with a de-
liberate choice, in which he had been en-
gaged for the preservation of his life.” Hey-
lyn’s Flfeolog. Lectures, vol. 1, p. 13.

Another example of the sublime in narra-
tion. “

ft is true, king Ferdinand had laid

some foundation for the future greatness of
Spain

; for whilst his perpetual negotiations
and intrigues formed him many able states-

men and ministers, his long and successful
wars in the kingdom of Grenada, and in

Italy, had intro luced such excellent order
and discipline into his armies, and particular-

ly amongst his infantry, that either in suffer-

ing hardships, or in battle, the world could
not shew its equal. These were the arms
which, at Pavia and on the Elbe, crowned so
great a work of fortune with the highest pitch
ot glory

; and afterwards in the Low Countries,
supported for a while its declining greatness.”
Political Works of Fletcher of Saltown,
page 133.

Beauty of style may be said in general to

consist of an union of purity, perspicuity, a

moderate use of tropes, and in harmony. In

the energetic or pathetic, and the sublime, -

the mind being in a state of emotion and agi-

tation, is naturally hurried into figurative lan-

guage. In the contemplation or description

of those objects which give birth to emotions
of beauty, we are calm, and collected, and
are not, as in the pathetic and sublime, con-
strained to make use of tropes and figures

;

yet it is in this calm state only that we are at

leisure to make use of some of the finest and
most expressive tropes and figures, as anti-

theses, allegories, similes, and metaphors, if

carried beyond a single word. Plow much
this figurative language contributes to the

beauty of style and composition is exem-
plified by judge Blackstone in the following:
“ Benevolences extorted from the subject,

the arbitrary imprisonments for refusal, the

exertion of martial law in time of peace, and
other domestic grievances clouded the morn-
ing of that misguided prince’s (Charles I.)

reign, which, though its noon began a little to

brighten, at last went down in blood, and left

the whole kingdom in darkness.” Blackstone’s

Commentaries.
Of the metaphors which ascribe life and

action to inanimate beings, we have an ex-

ample in a metaphorical description of the

steam engine. “The steam engine, approach-

ing to the nature of a perpetuum mobile, or

rather an animal, incapable of lassitude as of

sensation, produces coals, moves machines,

works metals, and is certainly the noblest

drudge that was ever employed by the hand

of art. Thus we put a hook in the nose of

the leviathan (Jobxli.); thus we play with

him as with a child, and take him for a ser-

vant for ever; thus we subdue natu.e, and

derive aid and co ntort from the elements of

earthquakes.” Anal Review, Retrospect

of the Active World, Feb. 1797, The
metaphor being aptly kept up, givs beauty
to the two first sentences here; the last rises

into a style somewhat higher.

Having thus treated briefly of the principal

qualities of style in general, .we come now to

speak of the varieties of style most proper for

tne different kinds of prosaic composition,

which may be divided into four: the familiar

or colloquial, the rhetorical, the philosophi-

cal, and the historical.

Thefamiliar or colloquial style, is that of

common but genteel and polished conversa-

tion, of letters, meaning epistles, and of

written dialogue, comical or serious. The
style of conversation should be simple and
plain: no elaborate sentences ; no affectation

of wit or eloquence; scarcely any great at-

tention to grammatical accuracy: at least that

attention should never be visible. To repeat

what has been said ungrammatically, for

the purpose of correcting himself, as is

sometimes done, is most miserably pe-

dantic. The greatest powers of conversa-

tion are shewn in following th'e turn and
tone of

j
conversation, in an ingenious and

pleasing manner, not in leading it. It is

easy to pour forth a shew of knowledge, if

one is allowed to lead the conversation
;

not

so easy to illustrate any topic extempore. The
former shews only reading, the latter learn-

ing. There are a kind of babblers, familiarly

called cocks of the conversation, who, having

furnished and loaded their memories at home
in set conversations or literary meetings,

however denominated, say their lessons to an
auditory, admiring, if stupid, disgusted, if

intelligent. Tins great metropolis abounds
in illustrations of this position. In letters

greater care and preparation is both allowable

and required. Of epistolary writing we have
some excellent models in the correspondence
of Swift, Pope, Arbuthnot, Gay, and other

wits of their time
;
but none, either in Eng-

land or France, for ease, elegance, and energy
of style, are to be at all compared with the

epistles of Cicero, Brutus, and other Romans
of high rank and cultivated genius. A* to

written dialogue, the style of this seems to

hold a middle place between the familiar or

colloquial, and the rhetorical, which may be
divided into three kinds ; the style proper for

short and popular essays, that for a popular as-

sembly, the senate or bar, and that for the

pulpit. The subjects of the first-menliom d

species of writing, are moral, critical, or en-

tertaining; the thoughts must be condensed
and close, and every thing to be said, said

briefly, because the whole work itself is but

short, and supposed to be read at some mo-
ment of leisure. The style should be plain

and simple, that every one may understand
it: yet so elegant that rto one may be dis-

gusted with it. The best model of essays, in

every respect, is Mr. Addison's papers in the

Spectator, Guardian, and Freeholder.

The style of eloquence proper for a public

oration, admits of every possible variation or

inflection,
- according to the tone and temper

of the auditory, to what they can bear, or

may be brought to bear, and enter into or

sympathize with, familiar, eaqv and in a hu-

morous strain, or serious, solemn, rapid, im-
passioned, and vehement. This rule holds in

some degree in speeches addressed to juries

and to our house of commons. In the house

of peers, the supreme judges in civil cases,

and that branch of the legislature which mo-
derates and checks any effervescence that

may appear in the resolutions of the more
popular branch, the eloquence of the orator
should be, as it indeed is, more guarded,
chastened, and sober.

Vv e have instances of the most pathetic and
sublime eloquence among savage tribes. Wit-
ness the celebrated address ol Logan, an In-

dian chief, to lord 'Dunmore, governor of
V irginia. The Greek and Roman orators

united the bold and unconfined tone of the
rudest, with the knowledge and art of the
most refined nations. The circumstances of
climate, and form of government, in which
there were but few laws, and ihe appeal in

many, nay, most cases, made to equity, ac-

count, in some measure at- least, for the dif-

ference between antient and modern oratory.

But the more an English orator can elevate

his tone, and by a rapid stream of passion

throw his audience into a kind of dream, or

temporary belief of every thing that is said,

the nearer he arrives at the summit of ex-
cellence.

The eloquence of the pulpit is altogether
of a serious, solemn, pathetic, and sublime
cast. Here no rhetorical artifices are either

admissible or necessary; the preacher must
speak the truth, and nothing but the truth

;

and the truths predicated are so interesting

and important, so sublime and awful, that
they are not to be heightened by any ex-
aggerations of fancy. The language of scrip-

ture too, is infinitely more energetic and im-
pressive than that of any human composition.
l'he preacher has only to speak from believ-

ing, and to convince bis audience that he
really believes what he says, by the simpli-

city, purity, and heavenly-mindedness of his

character and conduct. This is the charm
that gave efficacy to the preaching of the
apostles and Christian fathers, and success to

the missionaries from Rome in modern times.

Order in every discourse is indispensable;
and tins will arise out of the subject, treated
in a rational and sensible manner. Never
was any English divine more esteemed and
admired, either as a preacher or a man, than
Dr. Heylyn, a prebendary of Westminster,
above quoted. In what did his*ratory con-
sist? “The principal rule of his eloquence,
(says the writer of a preface to his posthumous
works) was to carry his real thoughts to the
pulpit, and to preach as if he was speaking to
his congregation

; while his action, and every
look and gesture was adapted to the nature
and variations of his subject.”

Philosophical or didactic style. In pure
mathematics, and experimental philosophy
illustrated by mathematics, nothing more is

requisite or proper than purity and perspi-
cuity. But moral philosophy, which is' a
mixture of facts and principles, as natural
philosophy is of facts and mathematics, ad -

mits of great eloquence, and should be made
as entertaining as possible.

Historical style. History may be divided
into three heads. 1. Natural history. 2. An-
ecdotes, memoirs, annals, and books of voy-
ages and travels, all of them containing, at
least, materials for history. 3. Civil history,

! or the condition, actions, vicissitudes, and

[

improvements of men united in society under
|

different forms of governments. To each of
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these there is a style in some measure appro-
priate, though in all the style should vary
with the variations of the subject. In natural
history, purity or propriety, and perspicuity
of style is sufficient ; nothing more is required.
But descriptions of natural appearances also
admit of elegance, and even sublimity, as

well as accuracy
;

of which BufFon furnishes
a pleasing example. It is a pity that so
charming a writer should indulge so much in

the propensity of his countrymen to mere
theory. His obtrusion of theory, often whim-
sical and extravagant, is, indeed, so offensive

to a sober inquirer into the productions of
nature, that a strict and severe philosopher is

rather better pleased with the plainness of
Pliay, and of Linnaeus, whose views of both
plants and animals are at once so accurate
and so extensive. As to anecdotes, annals,
memoirs, voyages and travels, as there is no
other d sign in such Writing than to trea-

sure up any thing interesting that comes in

his way, no other qualities of style are re-

quisite than exactness and perspicuity, though
here too the style naturally rises or falls with
the objects described, and facts which are
recorded. In voyages and travels it rises

sometimes into the dignity and sublimity of
epic poetry

;
when, under the arctic circle,

on the borders of the Frozen Ocean, nature
languishes, vegetation ceases, the elements
alone appear, and the “earth is contemplated
only as forming a part of the solar system.”
Signore Giuseppo Acerbi’s Travels to the
North Cape.—When, at the stupendous
falls of the Clyde, “ doubling a tuft of wood,
you are struck at once with the awful scene
which suddenly bursts upon your sight, your
organs of perception are hurried along, and
partake of the turbulence of the roaring wa-
ters. The powers of recollection remain sus-

pended by this sudden shock, and it is not till

after a considerable time that you are enabled
to contemplate the sublime horrors of this

awful scene.” Newte’s Tour in England and
Scotland.

On viewing the same scene, the reverend
Mr. Hall also raises his tone. “ After seeing
the smoke ascending for more than a mile
as I advanced, I first heard and then saw the
Clyde roaring and raging as if provoked at

resistance. The question started in my
mind, is nature then so bustling and noisy in

her operations, so tumultuous, rapid and im-
petuous:” Tour in Scotland, by an unusual
Route, with a Trip to the Orkneys and He-
brides.

Civil history. This being addressed to the

whole world, to every country and every
age, to philosophers, legislators, kings anti

princes, the general style, air or tone,

should be that of dignity
;
but it should not

be always elevated. It should vary with the

particular subject which is treated, which
may be done without descending to mean-
ness.

The historian, Robertson, whose greatest

excellence, and a great excellence it is, con-

sists in the close and beautiful order in which

he deduc s events from the causes that gave

them birth, is, perhaps, not sufficiently va-

rious in his style. He never sits with you in

a garden chair, or by the fireside
; he never

descends from his pulpit.

It is to be observed, however, that some

designs admit of greater variety of style than
others. 1 he Abbe St. Real, who lias given
so fine a specimen of the concise and rapid
style, in his History of the Conspiracy of
^ enice, had not an opportunity, and could
not with propriety vary either his matter or
his manner, so much as Mr. Hume in his
History of England, with occasional Sketches
of the principal States of Europe for seven
hundred \ears. Neither Thucydides nor
Sallust, confined by their designs to particu-
lar events and a very short period of time,
could expatiate at leisure on a variety of sub-
jects like Herodotus, who records the com-
mon transactions of the Greeks and Barba-
rians for a long period of time

; the scenes of
.whose narrative is extended over a consider-
able pa t of the three grand divisions of the
antient world, and to a period of two cen-
turies. Thucydides writes the history of a
single war, and the scene of the events is con-
fined generally to (.he narrow spot of Greece.
I lie histories of Sallust are still more circum-
scribed in respect ot both action and space.
1 iie curiosity of the reader being strongly
excited by the contemplation of one great
event, and approaching catastrophe, the dig-
nified conciseness of Thucydides and Sallust,
forms the greatest beauty. Tire arrangement
ot Thucydides, who divides his work into
summers and winters, is very faulty; but his
style for his subject and design is admirable;
yet it must be admitted that the style'proper
for different plans or designs in history, admits
of modification from the different geniuses of
different historians. The retreat of the ten
thousand Greeks was a single event, and em-
braced but a small portion of time

;
yet the

easy, graceful, and sweetly-flowing narrative
of Xenophon, the Athenian bee, is also ad-
mirable in its kind, though different from the
charming simplicity and melody of Hero-
dotus, the energy of Thucydides, the brevity
of Sallust, the majesty of Livy, and his happy
imitators among the moderns, Mariana and
Buchannan, and the elegant purity and pre-
cision ot Julius Ctesar. In a word, though
there are certain genera! qualities of style
suited to a general subject, that style is agree-
ably tinctured, not deformed by a diversity
of genius.

Non una quidem
Nec diversa tamen qualis decet esse sororum.

Now, to conclude, by recapitulating what
has been now said on the present article.
As speech is the power, so rhetoric is the art
of communicating our sentiments in the full-

est and most impressive manner. As the ends
for which we communicate our sentiments are
various, the form, style, or manner of dis-

course, spoken or written, is different also;
corresponding with the emotions to be ex-
pressed and excited, whether of surprise, com-
placency, admiration, wonder, astonishment,
sympathy, ridicule, honour, or shame. The
first and cardinal point in every com position, is

tobe master ofthe subject; to have aclear con-
ception of all that we wish to say. “ Out of
the fulness of the heart the mouth speaketh.”
As the analogies of language were formed
before the rules of grammar, so literary works
were composed before the canons of criticism
and rules of rhetoric. These rules are of
more use in preventing the false glare of
tumidity, fustian, bombast, and conceit, than

of avail to inspire the most excellent qualities
ot speaking o writing. An attention to these
rules will obviate blemishes. A. well-inform-
ed understanding, with a lively imagination
and a feeling heart, are the grand sources of
excellent composition ; a taste tor which mav
be farther improved by a constant perusal of
the best models, in the same manner that the
constant contemplation ot the best pictures
forms insensibly a just and nice taste for
painting; but it should never be forgotten
hat the highest excellences of style are never
attained where the fire of imagination is

smothered by an anxious tear ot offending
against any rules; and that the absence of
faults and blemishes is dearlv bought by the
absence of elegance and every beauty.

’

RHEUM, a thin serous humour, occa-
sionally oozing out of the glands about the
mouth and. throat.

lyHEUM, rhubarb, a genus of the mono-
gynia order, in the enneandria class of plants,
and in the natural method ranking under the
l-’th order, holoraceax i here is no calyx

;

the corolla is sexfid and persistent
; and there

is one triquetrous seed. There are seven
species, I he most noted are :

1. The rhaponticum, or common rhubarb,
has a large, thick, fleshy, branching, deep-
striking root, yellowish within

; crowned bv
very large, roundish, heart-shaped, smooth
leaves, on thick, slightly-furrowed, foot-
stalks

; and an upright strong stem, two or
three feet high, terminated bv thick close
spikes of white flowers. It grows in T hrace
and Scythia, but has been long in the Eng-
lish gardens. Its root affords a gentle purge.
It is, however, of inferior quality to some of
the following sorts; but its young stalks in
spring being cut and peeled, are used for
tarts.

2- The palmatum (see Plate Nat. Hist. fig.
3~*o ), palmated-leaved true Chinese rhubarb,
lias a thick fleshy root, yellow within

;

crowned with very large palmated leaves,
being deeply divided into acuminated seg-
ments, expanded like an open hand; upright
stems, live or six feet high or more, termi-
nated by large spikes of flowers. This is now
proved to be the true foreign rhubarb, the-
puigative quality or which is well known.

3. The compactum, or Tartarian rhubarb,
has a large, fleshy, branched root, yellow
within : crowned by very large, heart-shaped
somewhat lobated, sharply indented, smooth

'

leaves, and an upright large stem, five or six-

feet high, branching above; having all the
branches terminated by nodding panicles of
w'ute flowers. Tins has been supposed to be
the true rhubarb; which, however, though of
- 1

1

perio
.

quality to some sorts, is accounted
interior to the rheum palmatum.

4. The undulatum, undulated or waved-
leaved Chinese rhubarb, has a thick,''branchv,
deep-striking root, yellow within; crowned
with large, oblong, undulate, somewhat hairy
leaves, having equal foot-stalks, and an up‘-
I'ight firm stem, four feet high, terminated bv
long loose spikes of white flowers.

5. The ribes, or currant rhubarb of Mount
Libanus, lias a thick fleshy root, very broad
leaves, full cf granulated protuberances, and
with equal foot-stalks and upright firm stems
three or four feet high, terminated by sp kes
of flowers, succeeded by berry-like seed?,
being surrounded by a purple pulp. All
these plants are perennial in root, and tae
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leaves and stalks are annual. The roots

being thick, fleshy, generally divided, stiike

deep into the ground ; of a brownish colour

without and yellow within; the leaves rise in

the spring, generally come up m a large head

folded together, gradually expanding them-

selves, having thick foot-stalks; and grow

from one to two feet high, or more, in length

aud breadth, spreading all round: amidst them

rise the flower-stems, attaining their full height

in June, when they flower, and are succeeded

by large triangular seeds, ripening in August,

borne plants of each sort merit culture in

gardens for variety ;
they will effect a sin-

gularity with their luxuriant foliage, spikes,

-and flowers ;
and, as medical plants, they

demand culture both for private and public

use.

They are generally propagated by seeds

sown in autumn soon after they are ripe, or

early in the spring, in any open bed ot light

deep earth. Scatter the seeds thinly, either

by broad-cast all over the surface, and raked

w'ell in, or in shallow drills a foot and a half

distance, covering them near an inch deep.

The plants will rise in the spring, but not

flower till the second or third year: when

they are come up two or three inches high,

thin them to eight or ten inches, and clear

out all weeds; though those designed always

to stand should afterwards be hoed out to a

foot and a half or two feet distance; observ-

in'5' if any are required for the pleasiue-

' ground, Ac. for variety, they should be

transplanted where they are to remain in

autumn, when their leaves decay, 01 eaily

in spring, before they shoot: the otheis le-

maining where sown must have the giouud

kept clean between them ;
and m autumn,

when the leaves and stalks decay, cut them

down, and slightly dig the ground between

the rows of plant', repeating the same woik

every year. The roots remaining, they in-

crease in size annually; and in the second or

third year many of them will shoot up stalks,

flower, aud perfect seeds; and in three or

four years the roots will be arrived to a large

size, though older roots are generally prefer-

able for medical use.

Two sorts of rhubarb are met with in the

shops. The first is imported from Turkey

and Russia, in roundish pieces freed from the

bark, with a hole through the middle of each:

they ’are externally of a yellowish colour, and

on cutting appear vuriegated with lively led-

dish streaks. The other, which is less esteem-

ed, comes immediately from the East Indies,

in longish pieces, harder, heaviei, and moic

compact than the foregoing. The first sort,

unless kept very dry, is apt to grow mould

v

and worm-eaten ;
the second is less subject

to these inconveniences. Some 01 the moie

industrious artists are said to fill up the worm-

holes with certain mixtures, and to colour

the outside of the damaged pieces with pow-

der of the finer sorts of rhubarb, and some-

times with cheauer materials: this is often so

nicely done as
‘ effectually to impose upon

the buyer, unless he very carefully examines

each piece. I he marks of good rhubaib aie,

that it is firm and solid, but not flinty ; that

H is easily pulverable, and appears when

powdered of a fine bright yellow colour

;

that, upon being chewed, it impaits to the

spittle a saffron tinge, without proving slimy

or mucilaginous in the mouth. Its taste is

R H I

subacrid, bitterish, and somewhat astringent

;

the smell lightly aromatic.

Rhubarb is a mild cathartic, which operates

without violence or irritation, and may be

given with safety even to pregnant women

and children. Besides its purgative quality,

it is celebrated for an astringent one, by which

it strengthens the tone of the stomach aud

intestines, and proves useful in diarhoeas and

disorders proceeding from a laxity of the

fibres. Rhubarb in substance operates more

powerfully as a cathartic than any ot the

preparations of it. Watery tinctures purge

more than the spirituous ones ;
whilst the

latter contain in greater perfection the aro-

matic, astringent, and corroborating virtues

of the rhubarb. The dose, when intended

as a purgative, is from a scruple to a drachm

or more.
The Turkey rhubarb is, among us, umver-

sally preferred to the l^cist India, soit, though

this last is for some purposes at least equal

to the other ;
it is manifestly moie astiin-

gent, but has somewhat less of an aromatic

flavour. Tinctures drawn from both with

rectified spirit have nearly the same taste:

on distilling off the menstruum, the extiact

left from the tincture of the East India rhu-

barb proved considerably the strongest.

The method of curing the true rhubarb is

as follows: Take the roots up when the stalks

are withering or dying away, clean from the

earth with a dry brush, cut them in small

pieces of about four or five inches in bieadth,

and about two in depth, taking awa\ all the

bark, and make a hole in the middle, and

string them on packthread, keeping every

piece apart
;
and every morning, it the wea-

ther is clear and fine, place them in the open

part of the garden on stages erected b\ fixing

small posts about six feet high in the giound,

and six feet asunder, into which fix horizontal

pegs, about a foot apart, beginning at the top

;

and the rhubarb being strung crosswise on

small poles, place them on these pegs , so

that, if it should rain, you could easily re-

move each pole with the suspended pieces

into any covered place. Never suffer them

to be out at night, as the damps at this season

would be apt to mould them.

RHEUMATISM. See Medicine.

RHEX IA, a genus of the monogyma or-

der, in the octandria class of plants, and in

the natural method ranking with those of the

1 7th order calycanthemae. The calyx is qua-

drifid with four petals inserted into it; the

anthem; are declining ; the capsule is quadri-

lociilar, within the belly of the calyx. There

are 13 species, annuals and shrubs of Ame-

rica.

RHINANTIIUS, a genus of the angio-

spermia order, in the didynamia class of

plants, and in the natural method ranking

under the 40tli order, personat®. 1 he caljx

is quadrifid, and ventricose ;
the capsule bi-

locular, obtuse, and compressed.
r

l here are

eight species, among which is the yellow

rattle, a weed well known.

RHINOCEROS, a genus of quadrupeds

of the order belluse : the generic character is,

horn solid, perennial, conical, seated on the

nose - • • . .

.

1. Rhinoceros unicornis, single-horned rhi-

noceros. • The rhinoceros is the largest of

land animals, the elephant alone excepted.

It is of a highly uncouth and awkward form.

The back, instead of rising, as in the elephant,

sinks in Considerably : the head is moderately

lame and long ;
the upper lip protrudes or

hangs over the lower in the form of a length-

ened tip ;
and, being extremely pliable, an-

swers the end of a small proboscis, and is use-

ful to the animal in catching hold of the

shoots of vegetables, Ac. and delivering them

into the mouth. On the nose is situated a

very strong, slightly curved, sharp-pointed

horn, which, irk the full-grown animal, is

sometimes three feet in length, and eighteen

inches in circumference at the base.
r

i he

mouth has four cutting-teeth, which are

placed at each corner of each jaw ;
there are

also six grinders in each jaw, of which the

first is remote from the cutting-teeth. (In

strict propriety it may be doubted whether

the four teeth first mentioned should be called

by the title of cutting-teeth.) The ears are

moderately large, upright, and pointed ;
the

eves small ;
the skin naked, rough, arid tu-

berculated, or marked with very numerous,

large, callous granulations ; it is destitute of

hair, except a few straggling and very coarse

bristles on some parts ot the head, Ac. About

the neck the skin is disposed into several large

plaits or folds ;
another fold of the same kind

passes from the shoulders to the fore legs,

aud another from -the hind part of the back

to the thighs ;
the tail is slender, flattened at

the end, and covered on the sides with very-

stiff and thick black hairs ;
the belly is some-

what pendulous, or shaped like that of a hog ;

the legs very short, strong, and thick; the
(

feet marked into three large hoofs, all stand-

ing forwards. The general height ot the

rhinoceros is about eight feet; but it is said
j

that some have been seen in Sumatra and
j

Java which nearly equalled the size of the
;

elephant, though they appeared lower on

account of the sinking back, the pendulous
j

abdomen, and short legs.

The rhinoceros is a native of several parts

of India, as well as of the islands of Java, Su- ;

matra, Ac. This animal tails far short of the

elephant in sagacity and docility. It is, how-

ever, of a quiet and inoffensive disposition,

but very furious and dangerous when pro-

voked or attacked: he is said to run with

great swiftness, and, from his strength and

unpenetrable covering, is capable of rushing

with resistless violence through woods and

obstacles of every kind ; the trees bending

like twigs'while lie passes between them. In

general ^habits and manner of feeding, the
j

rhinoceros resembles the elephant, residing

in cool sequestered spots, near waters, and

in shady woods : it delights in rolling occa-

sionally in the mud, in the manner of a hog.

Its skin is so hard as to be impenetrable by

any common weapons, except on the belly
:

j

it is even said, that, in order to shoot a lull- ;

grown rhinoceros of advanced age, it is ne-

cessary to make use of iron bullets ; those of

lead having been known to be flattened

against the skin.

The bones of the rhinoceros, like those of

the elephant, are often found in a fossil state

in various parts of the world ;
and in the

year 1772, an entire rhinoceros was found

buried in the banks of a Siberian river, in the

antient frozen soil, with the skin, tendons,

and some of the flesh, in the highest state of

preservation. It was discovered in the sandy

banks of the river Witim, which falls into the

Lena, below Jakutsk, in north lat. f>4.

2. Rhinoceros biconns, the two-horned
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rtv. toceros, is found in various parts of Africa,
!

and seems to have been the kind which was
!

known to the anlient Romans, and by them
exhibited m their public shows and combats
Oi animals. In size it equals the common or
single-horned species; and its habits and
manner of feeding are the same

; but it dir- !

fers greatly in the appearance of its skin,
'

which, instead of the vast and regularly-
marked armour-like folds of the former, has
merely a very slight wrinkle across the
shoulders, and on the hinder parts with a few
fainter wi inkles on the sides, so tint, in com-

I

parison with t lie common rhinoceros, it ap-
i

peats almost smooth
; the skin, however, is

I

rough or tubercul.ated, especially in the

|

larger specimens
; but what constitutes the

|

specific or principal distinction is, that the

|

nose is furnished with two horns, one of which
is smaller than the other, and situated above
it, or higher up on the fiont. These horns

i
are said to be loose when the animal is in a

t (
l
uie t slate, but to become firm and immove-

|

able when it is enraged. This observation
is confirmed by Dr. Sparman, who observed,

i
in a specimen which lie shot in Africa, that

j

they w ere iixed to the nose by a strong ap-
paratus of muscles and tendons, so as to a'low
Hie animal the power of giving them a steady
fixture on proper occasions. This, indeed,
is treated by Mr. Bruce, the celebrated Abys-

' sinian traveller, as an absurd idea; but, on
inspecting the horns and skin on which they
are seated, it does not appear that they are

I

firmly attached to, or connected with, the
bone of the cranium. See Plate Nat. Hist,
fig. 347.

i
Mr. Bruce’s description of the manner of

f
feeding, as well as of some other particulars
relative to the two-horned rhinoceros, seems
highly worthy' ot notice. He informs us,
that, “ besides the trees capable of most re-

j

sistance, there are, in the vast forests within :

the rains, trees of a softer consistence, and of
j

a very succulent quality, which seem to be
j

destined tor his principal food. For the pur- :

pose of gaining the highest branches of these, !

his upper lip is capable of being lengthened
j

out so as to increase his power of laying hold
[

witn this in the same manner as the elephant
;

does with his trunk. With this lip, and the 1

assistance of his tongue, he pulls down the
j

upper branches which have most leaves, and
these he devours first; having stripped the !

tree of its branches, he does not, therefore,
|

abandon it
; but, placing his snout as low in

j

the trunk as he finds his horns will enter, he
j

rips up the body of the tree, and reduces it

to thin pieces like so many laths; and when
lie has thus prepared it, he embraces as much
ot it as he can in his monstrous jaw.s, and
twists it round with as much ease as an ox
would do a root of celery, or any such pot-
herb or garden-stuff.
“ When pursued, and in fear, he possesses

an astonishing degree of swiftness, consider-
j

ing his size, the apparent unwieldiness of his

body, his great weight before, and the short-
ness of Ins legs. He is long, and has a kind
of trot, which, after a few- minutes, increases
in a great proportion, and takes in a great
distance; but this is to be understood with a
degree of moderation. It is not true, that in

a plain he beats the horse in swiftness. I

have passed him with ease, and seen many
worse mounted do the same, and though it is

: certainly true that a horse can very seldom
vox.; ii.

come up with him, this is owing to his cun-
|

ning but not his swiftness.

“ M he eyes of the rhinoceros are very
i

small, and he seldom turns his head, and i

therefore sees nothing but what is before him. i

To tliis lie owes his death, and never escapes
<

if there is so much plain as to enable the

horse to get before him. His pride and
fury, then, make him lay aside all thoughts

of escaping, but by victory over his enemy.
He stands for a moment at bay, then, at a

start, runs straight forward at the horse like

the wild boar, whom, in bis manner of action,

he very much resembles. The hor-e easily

avoids him by turning short aside ; and
this is the fatal instant : the naked man, with

the sword, drops from behind the principal

horseman, and, unseen by the rhinoceros,

who is seeking his enemyq the horse, he gives

him a stroke across the tendon of the heel,

which renders him incapable of further flight

or resistance.

“ In speaking of the great quantity of food

necessary to support this enormous mass, we
must likewise consider the vast quantity of

water which he needs. No country but that

of the Shangalla, which lie possesses, deluged
with six months’ rain, and full of large and
deep basons, made in the living rock, and
shaded by dark woods from evaporation, or

watered by large and deep rivers, which
never fall low or to a state of dryness, can

supply the vast draughts of this monstrous
creature. But it is not for drinking alone

that he frequents wet and marshy places:

large, fierce, and strong, as he is, he must
submit to prepare himself against the weak-
est of all adversaries. The great consump-
tion lie constantly makes of food and water

necessarily coniine him to certain limited

spaces ; for it is not every place that can
maintain him; he cannot emigrate, or seek
his defence among the sands of Atbara.”

The, adversary just mentioned is a fly (pro-

bably of the genus oestrus), which attacks the

rhinoceros, as well as the camel and many
other animals, and would, according to Mr.
Bruce, as easily subdue him, but for the stra-

tagem which he practises of rolling himself

in the mud bv night, by which means he
clothes himself in a kind of case, which de-

fends him from his adversary the following

day. The pleasure that he receives from
thus rolling in the mud, and the darkness of

the night, deprive him of his usual vigilance

and attention. The hunters steal secretly

upon him, and while lying on the ground
wound him with their javelins, mostly in the

belly, where the wound is mortal.

RIIINOMACER, a genus of insects of the

order coieoptera. The generic character is,

antenna? setaceous, seated on tire snout
;

feel-

ers four, growing thicker towards the end,

the last joint truncate. There are three spe-

cies:, the curculioides, that inhabits Italy;

the attelaboides, that inhabits Sweden
;
and

the cseruleus, found in Calabria.

RHrZOBALl S, a genus of the tetragy-

nia order, in the polvandria class of plants,

and in the natural method ranking under the

23d order, trlhilatax The calyx is mono-
phyllous, fleshy, and downy

;
the corolla

consists of five petals, which are round, con-

cave, fleshy, and much larger than the ca-

lyx ; the stamina are very numerous, filiform,

and longer than the corolla
;

the styli are

four, filiform, and of the length of the sta-

mina; the pericarpium has four dtrupae, kid-

ney-shaped, compressed, with a fleshy sub-

stance inside, and in the middle a Hat large

nut, cont ining a kidney-shaped kernel. Of
this there are two species: the most remark-
able is the pekia. The nut is sold in the

shops as American nuts: they are flat, tu-

berculated, and kidney-shaped, containing a

kernel of the same shape, which is sweet and
agreeable.

RH1ZOPHORA, the mangrove or mangle,
a genus of the monogvnia order, in the do-

decandria class of plants, and in the natural

method ranking under the 12th older, liolo-

raceax The calyx is quadripartite, the co-

rolla four-parted
;

there is one seed, very
long, and carnous at the base. There are six

species.

These plants are natives of the East and
West Indies, and often grow 40 or 50 feet

high. They grow only in water and on the

banks of rivers, where the tide flows up twice

a day. They preserve the verdure of their

leaves throughout the year. From the low-

est branches issue long roots, which hang
down to the water, and penetrate into the

earth. In this position they resemble so

many arcades, from five to ten feet high,

which serve to support the body of the tree,

and even to advance it daily into the bed of

the water. These arcades are so closely in-

tertwisted one with another, that they form a

kind of natural and transparent terrace, raised

with such solidity over the water, that one
might walk upon them, was it not that the

branches are too much incumbered with

leaves. The most natural way of propagat-

ing these trees is to suffer the several slender

small filaments which Issue from the main
branches to take root in the earth. The
most common method, however, is that of
laying the small lower branches in baskets of

mould or earth till they have taken root.

The description just given pertains chiefly

to a particular species of mangrove, R. man-
gle, termed by the West Indians black man-
gles, on account of the brown dusky colour
of the wood. The bark is very brown, smooth,
pliant when green, and generally used in the
West India islands for tanning of leather.

Below this bark lies a cuticle or skin, which
is lighter, thinner, and more tender. The
wood is nearly of the same colour as the

bark; hard, pliant, and very heavy. It is

frequently used for fuel ; the fires which are

made of this wood being both clearer, more
ardent and durable, than those made of any
other materials whatever. The wood is al-

most incorruptible, never splinters, is easily

worked, and was it not for its enormous
weight, would be commodiously employed
in almost all kinds of work, as it possesses

every property of good timber. To the
roots and branches of mangroves that are
immersed in the water, oysters frequently

attach themselves; so that wherever this cu-
rious plant is found growing on the sea-shore,

oyster-fishing is very easy ; as in such cases

these shell-lish may be iileraily said to be
gathered upon trees.

The red mangle or mangrove, a variety of

the above, grows on the sea-shore, and at

the mouth of large rivers ;
but does not ad-

vance, like the former, into the water. It

generally rises to the height of 20 or 30 feet,

with crooked knotty branches, which proceed
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irom all parts ot the trunk. The bark is

slender, of a brown colour, and, when young,
is smooth, and adheres very closely lo the
wood

; but when old, appears quite cracked,
ana is easily detached irom it. Under this
ba:k is a skin as thick as parchment, red, and
adhering closely to the wood, from which it

cannot be d.tached till the tree is felled and
<hy. ] he wood is hard, compact, heavy, of
a deep red, w ith a very tine grain. The pith
or heart of the wood being cut into small
pieces, and boiled in water, imparts a very
beautiful red to the liquid, which communi-
cates the same colour to wool and linen.
The great weight and hardness of the wood
prevent it from being generally used. From
the fruit o! this tree, which, when ripe, is of a
violet-colour, and resembles some grapes in
taste, is prepared an agreeable liquor, much
esteemed by the inhabitants of the Caribbee
islands.

W bite mangle; another variety, so termed
from the colour of its wood, grows, like the
two former, upon the banks of rivers, but is

seldom found near the sea. The bark is

grey; the wood, as we have said, white, and
wiien green, supple; but dries as soon as cut
down, and becomes very light and brittle.

1 his species is generally called rope-man-
grv e, irom the use to which the bark is

applied by the inhabitants of the West In-
dies. This bark, which, from the great
abundance of sap, is easily detached when
given irom the wood, is beaten or bruised
betwixt two stones, until the hard and woody
part is totally separated from that which i's

si.it and tender. T his last, which is the true
cortical substance, is twisted into ropes of all

sizes, which are exceedingly strong, and not
apt to rot in the water.

RIIODIOLA, rose-zvort, a genus of the
•ctandria order, in the dioecia class of plants,
and in the natural method ranking under the
13th order, succulents*. The male calyx is

quadripartite, the corolla tetrapetalous. 'The
female calyx is quadripartite, and there is no
torulla; the nectaria are four; the pistils

four
;
and there are four polyspermous cap-

sules. i here are two species, the rosea and
tiie biternata; the first grows naturally in
the clefts ot the rocks and rugged mountains
ef Wales, Yorkshire, and Westmorland. It

has a very thick fleshy root, which when cut
or bruised sends out an odour like roses. It

has thick succulent stalks, like those of or-
pine, about nine inches long, with thick suc-
culent leaves indented at the top. The stalk
is terminated by a cluster of yellowish herba-
ceous flowers, which have an agreeable scent,
but are of short continuance. The second
sort is a native of Cochin China. Both spe-
cies are easily propagated by parting their
roots, and require a shady situation and dry
undunged soil. The fragrance of the first

species, however, is greatly diminished by
cultivation.

RHODODEN D ftUM, dwarf rose-bay,
a genus of the monogynia order, in the de-
candria class of plants, and in the natural
method ranking under the 18th order, In-

comes. The calyx is quinquepartite
; the

corolla funnel-shaped ; the stamina declining;
the capsule quinquelocular. There are nine
species ; the most remarkable of which are,

1. The hirsutum, with naked hairy leaves,

grows naturally onihe A ! p> and several moun-

tains of Italy. It is a low shrub, which sel-

dom rises two feet high, sending out many
ligneous branches covered with a light-brown
bark, and oval spear-shaped leaves, sitting

pretty close to t ire branches. They are en-
tire, having a great number of line iron-co-

loured hairs on their edges anti underside.
The flowers are produced in bunches at the
end ot the branches in May, having one fun-

nel-shaped petal cut into Jive obtuse seg-
ments, and of a pale-red colour.

2. The ferrugineum, with smooth leaves,

hairy on their underside, is a nance of the
Alps and Apennines. It rises with a shrubby
stalk near three feet high, sending out many
irregular branches covered with a purplish
bark, and smooth spear-shaped entire leaves,

whose borders are retiexed backward ; the
upper side is of a light lucid green, their un-
der side of an iron-colour. The flowers are
produced at the ends of the branches, are
tunnel-shaped, cut into live segments, and of
a pale rose-colour. These plants are propa-
gated by seeds

; but being natives of barren
rocky soils and cold situations, they do not
thrive in gardens, and for want of their usual
covering of snow in the winter, are often
killed by frost in this country.

3. The chaniaicislus, or ciliated-leaved
dwarf rose-bav, is a low deciduous shrub,
native of mount Baldus, and near Sallzburg,
in Germany. It grows to the height of about
a yard ; the branches are numerous, produced
irregularly, and covered with a purplish bark.
I he leaves are oval, spear-shaped, small, and
i‘- flic under surface of the colour of iron.

The flowers are produced at the end of the
branches in bunches, are of a wheel-shaped
figure, pretty large, of a line crimson colour,
and handsome appearance. They appear in
June.

4. The dauricum, or Daurian dwarf rose-
bay, is a low deciduous shrub, and native of
Dauria. Its branches are numerous, and
covered with a brownish bark. The flowers
are wheel-shaped, large, and of a beautiful
rose-colour: they appear in May, and are
succeeded by oval capsules full of seeds, which
in England do not always ripen.

5.
r

i he maximum, or American mountain
laurel, is an evergreen shrub, and native of
Virginia, where it grows naturally on the
highest piountains, and on the edges of cliffs,

precipices, &c. where it reaches the size of a
moderate tree, though with us it seldom rises

higher than six feet. The flowers continue
by succession sometimes more than two
months, and are succeeded by oval capsules
full of seeds.

6. T he ponticum, or pontic dwarf rose-
hay, is an evergreen shrub, native of the
East, and of most shady places near Gibral-
tar. It grows to the height of four or live
feet. The leaves are spear-shaped, glossy
on both sides, acute; and placed on short
foot-stalks on the branches: the flowers,
which are produced in clusters, are bell-

shaped, and of a line purple colour. They
appear in July, and are succeeded by oval
capsules containing seeds, which in England
seldom attain to maturity.

In Siberia, a species of this plant is used
with great success in gouty and rheumatic
affections

; and the inhabitants of Siberia call

Ibis shrub chei or tea, from their drinking in
common a weak infusion of it, as we do the

plant oi that name. This practice

R II U
shows that the plant, used in small quantities^
must be innocent.

RIlOGOftA, a genus of the decandria
monogynia class and order. The calyx is-

live-toothed; petals three, unequal; stamina
declined

; capsules live-ceiled. *
1 here is one

species, a shrub of Newfoundland.

ftliOPALA, or ft upala, a genus of the
monogynia order, in the tetrandria class of
plants, and in the natural method ranking
w ith those that are doubtful. "There is no
calyx ; the petals are four, oblong, obtuse,
and narrowing at the base; the stamina are
four, inserted in the corolla, and have large
ant bera ; the seecl-vessel unilocular, and con-
tains one seed. 'There are only two species.
The montana is a shrubby plant growing hi
Guiana, and remarkable for the great num-
ber of branches sent off from its trunk in
every direction, and for the fetid smell of the
wood and bark ol this plant. The other is a.

native of Cayenne.

RHOMBOIDEb. See Geometry.
RHOMBUS. See Geometry.
RHUBARB. See Rheum, and Phar-

macy.
RHUMB, in navigation, a vertical circle

of any given place, or the intersection of such „

a circle with the horizon
; in which last sense

’

rhumb is the same with a point of the com-
pass.

Rhumb-line, is also used for the linei
which a ship describes when sailing in the-
same collateral point of the compass, or

i

oblique to the meridians. See Naviga-
tion.
RHUS, sumach, a genus of the trUynia

j

order, in the penlandria class of plants^ andm the natural method ranking under the 43d
order, dumossc. liie calyx is quinquepar-
tite

; the petals five ; the berry monosper-
jmous. I here are 34 species, of which the"

most remarkable are,

1. lhe coriaria, or elm-leaved sumach
grows naturally in Italy, Spain, Turkey Sy-
ria, and Palestine. The branches of this* tree
are used instead of oak-bark for tanning of
leathei

; and it is said that the Turkey leather
is all tanned with this shrub. It has a lie- i

neous stalk, which divides at bottom into
;many irregular branches, rising to the height

of eight or ten feet
; the bark is hairy, of a

heibaceous biown colour \ the leaves are
winged, composed of seven or eight pair of
lobes, terminated by an odd one, bluntly
sawed on their edges, hairy on their under :

side, ot a yellowish-green colour, and placed
alternately on the biancnes; the flowers °tow
in loose panicles on the end of the branches
which are of a whitish herbaceous colour
each panicle being composed of several spikes
of flowers sitting close to the footstalks. The
leaves and seeds of this sort are used in me- i

dicine, and are esteemed very reslrin<rent
and styptic. °

2. 'I'he typhinum, Virginian sumach, or
vinegar-plant, grows naturally in almost every
part of North America. This has a woody
stem, with many irregular branches, which
are generally crooked and deformed. The
young branches are covered with a soft vel-
vet-like down, resembling greatly that of a
young stag’s horn, both in colour and texture,
whence the common people have given it the ^

appellation of stag’s horn; the leaves are
;

winged, composed of six or seven pair of oh-



It H U R I B ii r c

long heart-shaped lobes. The dowers are

produced in dose tufts at the end of the

branches, and are succeeded by seeds, in-

dosed in purple woolly succulent covers

;

so that the bunches are of a beautiful purple

colour in autumn; and the leaves, before

they fall in autumn, change to a purplish co-

lour at first, and before they fall to a feuilie-

mort. It has got the name of the vinegar-

plant from the double reason of the young
gennen of its fruit, when fermented, pro-

ducing either new or adding to the strength

of old weak vinegar, whilst its ripe berries

afford an agreeable acid, which might supply

Itlie place when necessary of the citric acid.

[The powerful astringency of this plant in all

|

its parts recommends it as useful in several

[of the arts. As for example, the ripe berries

I boiled with alum make a good dye for hats.

The plant in all its parts may be used as a

succedaneum for oak-bark in tanning, espe-

cially the white glove-leather. It will like-

wise answer to prepare a dye for black, green,

and yellow colours ; and with martial vitriol

it makes a good ink. The milky juice that

flows from incisions made in the trunk or

branches, makes, when dried, the basis of a

[varnish little inferior to the Chinese. Bees
fare remarkably fond of its flowers; and it

j

affords more honey than any of the flowering

:
shrubs. The natives of America use the

j dried leaves as tobacco.

3. The glabrum, with winged leaves, grows

naturally in many parts of North America :

this is commonly called by the gardeners

New England sumach. The stem of this

is stronger and rises higher than that of the

former ;
the branches spread more horizon-

tally
;
the flowers are disposed in loose pan-

icles, which are of an herbaceous colour.

4. The elegans, with sawed winged leaves,

grows naturally in Carolina : the seeds of this

were brought thence by the late Mr. Catesby.

This is by the gardeners called the scarlet

Carolina sumach: it rises commonly to the

height of seven or eight feet, dividing into

many irregular branches, which are smooth,

of a purple colour, and pounced over with a

greyish powder, as are also the footstalks of

the leaves. The leaves are composed of

seven or eight pair of lobes terminated by an

odd one. The upper sides of the lobes are

of a dark green, and their under hoary but

smooth. The flowers are produced at the

end of the branches in very close panicles,

which are large, and of a bright-red colour.

5. The copallinum, or narrow-leaved su-

mach, grows naturally in most parts of North
America, where it is known by the title of

beach sumach, probably from the place

where it grows. This is of humbler growth
than either of the former, seldom rising more
than four or five feet high in Britain, dividing

into many spreading branches, which are

smooth, of a light brown colour, with winged
ieaves, compose-:! of four or live pair of nar-

row lobes, terminated by an odd one
;
they

are of a light green on both sides. The
flowers are produced in loose panicles at the

end of the branches, of a yellowish herba-

ceous colour.

These are hardy plants, and will thrive in

the open air here. The first and fourth sorts

are not quite so hardy as the others, so must
have a better situation, otherwise their

branches will be injured by severe frost in

the winter.

6.

Besides these, Linnaeus has- included in

this genus lire toxicodendron, or poison-tree,

under the name of rhus vernix, or poison-ashl

This grows naturally in Virginia, Pennsylva-
nia, New England, Carolina, and Japan,
rising with a strong woody stalk to the height

of twenty leet and upwards ; though in this

country it is seldom seen above twelve, by
reason of the plant's being extremely tender.

The bark is brown, inclining to grey ; the

leaves winged, and composed of three or

four pair of lobes, terminated by an odd one.

The lobes vary greatly in their shape, but
for the most part they are oval and spear-

shaped. The footstalks become of a bright

purple towards the latter part of summer,
and in autumn all the leaves are of a beauti-

ful purple before they fall off’.

All the species of sumach abound with an

acrid milky juice, which is reckoned poison-

ous; but this property is most remarkable in

the vernix.

The natives are said to distinguish this tree

in' the dark by its extreme coldness to the

touch. The juice of some kinds of sumach,
when exposed to the heat of the sun, be-

comes so thick and clammy, that it is used
for bird-lime, and the inspissated juice of the

poison-ash is said to be the line varnish of

Japan. A cataplasm made with the fresh

juice of the poison-ash, applied to the feet,

is said by Hughes, in his Natural History of

Barbadoes, to kill the vermin called by the

West Indians chigers. The resin called gum
copal is from the rhus copallinum. See Co-
pa l.

RHYME. See Poetry.
RHYTHMICAL, in music, an epithet

applied to the property or quality, in the an-

tient melopoeia and modern melody, by which
the cadences, accents, and quantities, are re-

gulated and determined.
RIAL, or Ryal. See Coin.
Rial, or Royal, is also the name of a

piece of gold, antiently current among us for

ten shillings.

RIBBAND, or Ribbon, a narrow sort of

silk, chiefly used for head-ornaments, badges
of chivalry, &c.
RIBES, the currant and gooseberry-bush,

a genus of the monogynia order, in the pen-
tandria class of plants, and in the natural me-
thod ranking under the 36th order, pomaces.
There are live petals, and stamina inserted

into the calyx
;
the style is bilid; the berry

polyspennous, inferior. The currant and the

gooseberry were long considered each, as a

separate genus ; ribes the currant, and gros-

sularia the gooseberry ;
but they are now

joined together, the grossuiaria being made
a species of ribes

;
all the currant kinds hav-

ing inermous or thornless branches, and race-

mous clusters of flowers and fruit ; and the

gooseberry having spinous branches, and
flowers and fruit for the most part singly.

There are ten species of the currant-tree,

two of which, and their varieties, merit cul-

ture for their fruit: all are inermous or un-

armed, having no thorns on the branches.

1.

The rubrum, grows naturally in woods
and the hedges in most parts of Europe, and
comprises all sorts of red and white currants;

as common small red currant, large-bunched

red currant, Champaigne pale-red currant,

common small white currant, large white

Dutch currant, yellow biotched-leaved cur-

rant, silver-strined-leaved, gold-striped-leaved,
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gooseberry-leaved. All these sorts are varie*

ties of one species, ribes rubrum, or common
red currant; it being the parent from which

all the others were first obtained trom the

seed, and improved by culture.

2.

The nigrum, or black-currant tree.

The fruit of this species being of a strong

flavour, and somewhat physical relish, is not

generally liked: it, however, is accounted

very wholesome. There is also made of it

a syrup of high estimation for sore throats

and quinsies. There is a variety called the

Pennsylvanian black currant, having smaller

shoots, and leaves not strong-scented, and
small fruit but of little value.

Of the gooseberry, there are seven species.

Tiie most remarkable are,

1. The grossuiaria, or rough hairy goose-

berry bush. It consists of many varieties,

of different sizes and colours.

2. The reclinatum, or reclinated broad-

leaved gooseberry bush.

3. The oxyacanthoides, or oxyacaRtha-

leaved gooseberry, with largish trilobate haw-
thorn leaves.

4. The uva crispa, or smooth gooseberry.

5. The cvnosbati, or prirkly-fruited goose-

berry-bush, has a shrubby stem and branches,

armed with spines, mostly at the axiilas, and
prickly fruit in clusters.

RIBS. See Anatomy.
RICCIA, a genus of the natural order of

algae, belonging to the cryptogamia class of

plants. There is no calyx, but a vesicular

cavity within the substance of the leaf.

There is no corolla; the anthers: are cylin-

drical and sessile, placed on the germen,

which is turbinated ;
the stile is filiform, per-

forating the anthera ; and the seed-case is

spherical, crowned with the withered anthe-

rs ; the seeds are hemispherical and pedi-

ceHated. There are five species.

R1CHARDIA, a genus of the monogynia
order, in the hexandria class of plants, and
in the natural method ranking under the 47th

order, stellats. The calyx is sexpartite ; the

corolla monopetalous and subey linclricat ; and

there are three seeds. There is one species,

a herb of Vera Cruz.

RICIIERIA, a genus of the class and or-

der dioecia pentandria. The capsule is cor-

tical, six-valved, three- celled ; seeds soli-

tary
;

stile trifiil. There is one species, a.

tree of the West Indies.

R ICINUS, or Palma Christi, a genus

of the monadelphia order, in the monoecia

class of plants, and in the natural method
ranking under the 3-8 1 h order, tricocca?. The
male calyx is quinquepartite ; there is no
corolla; the stamina numerous. The female

calyx is tripartite ;
there is no corolla, but

three bifid styles, with a trilocular capsule,

and a single seed. There are six species, of

which the most remarkable is the communis,
or common palma Christi. I his tree is ofspeedy

growth, as in one year it arrives at its full height,

which seldom exceeds twenty feet. The
trunk is subligiieous ; the pith is large; the

leaves broad and palmated ; the flower-spike

is simple, and thickly set with yellow bio -

soms in the shape of a cone; the capsules

are triangular and prickly, containing three

smooth grey mottled seeds. When the

bunches begin to turn black, they are g*-

thered, dried in the sun, and the seeds picked
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out. They are afterwards put up for use as

wanted, or for exportation.

Castor oil is obtained either by expression
or by decoction. The first method is prac-
tised in England; the latter in Jamaica. It

is common first lo parch the nuts or seeds in

an iron pot* over the fire; but this gives the
oil an empyreumatic taste, smell, and colour;
arid it is best prepared inthefollowing manner:
.A large iron pot or boiler is first prepared, and
half-rilled with water. The nuts are then
beaten in parcels in deep wooden mortars,

and after a quantity is beaten, it is thrown
into the iron vessel. The fire is then lighted,

and the liquor is gently boiled for two hours,

and kept constantly stirred. About this time
the oil begins to separate, and swims on the

top, mixed with a white froth, and is skimmed
off" till no more rises. The shimmings- are

heated in a small iron pot, and strained

through a cloth’. When cold, it is put up in

jars or bottles for use.

Castor oil, thus made, is clear and well

flavoured, and if put into proper bottles will

keep sweet for years. The expressed castor

oil soon turns rancid, because the mucilagi-

nous and acrid parts of the nut are squeezed
out with the oil. On this account the pre-

ference is given to well-prepared oil by de-

coction. An English gallon of the seeds
yield about two pounds of oil, which is a
great proportion.

Before the disturbances in America, the

planters imported train oil for lamps and
other purposes about sugar-works. It is now
fpund that the castor oil can be procured as

cheap as the fish oil of America. It burns
clearer, and has not any offensive smell. This
oil, too, is fit for all the purposes of the

painter, or for the apothecary in ointments
and plasters. As a medicine, it purges with-

out stimulus, and is so mild as to be given to

infants soon after birth. All oils are noxious
to insects, but the castor oil kills and expels
them. It is generally given as a purge after

using the cabbage-bark some days.

The ricinus Americanos grows as tall as a

little tree, and is so beautiful that Miller says

it deserves a place in every curious garden,

and he planted it himself at Chelsea. It ex-

pands into many branches; the leaves are

sometimes two feet in diameter, and the stem
as large as a middle-sized broom-staff: to-

wards the top of the branch it has a cluster

of flowers, somewhat resembling a bunch of

grapes; the flowers are small and staminous,

but on the body of the plant grow bunches
of rough triangular husks, each containing

three speckled seeds, generally somewhat less

than horse-beans
;

the shell is brittle, and
contains white kernels of a sweet, oily, and
nauseous taste. From this kernel the oil is

extracted ; and if tiie medicine should be-

come officinal, the seeds may be imported at

a reasonable rate, as the plant grows wild and
in great plenty in all the British and French
American islands.

Of the ricinus communis, there are.a great

many varieties; all of them line majestic

plants, annual, or at most biennial, in this

country ;
but in their native soil they are said

to be perennial both in root and stem. They
are propagated by seeds sown on a hotbed,

and require the same treatment as other ten-

der exo'ics.

TICKETS. ' See Infancy.
RICOTIA, a genus of the siliquosa order,

In the tetradvnamia class of plants, and in

the natural method ranking under the 39th
order, siliquosse. The sitiqua is unilocular,

oblong, and compressed, with plain valvules.

There is one species.

RIPE, in the sea language, is a term va-

riously applied : thus, a ship is said to ride,

when her anchors hold her fast, so that she

does not drive by the force either of the wind
or tide. A ship is s .id to ride across, when
she rides with her fore and main yards hoisted

up to tiie hounds, and both yards and arms
topped alike. She is said to ride well, when
she is built so as not to overheat herself in a

head-sea, the waves over raking her from
stem to stern. To ride athwart, is 10 ride

with her side to’ the tide. To ride betwixt
wind and tide, is to ride so that the wind has

equal force over her one way, and the tide

the contrary way. If the wind has more
power over the ship than the tide, she is said

to ride wind-road, or to ride a great wind.

RIDEAU, in fortification, is a small ele-

vation of earth, extending lengthwise on a

plain, and serving to cover a camp, or to give

an advantage to a post. Rideaus are also

convenient for those who would besiege a

place, and serve to secure the workmen in

their approaches to the foot of a fortress.

RIDERS, in a ship, are large timbers, both
in the hold and aloft, bolted on to other tim-

bers to strengthen them, when the ship is

discovered to be too slightly built.

RIDING-CLERK, one of the six clerks

in chancery, who, in his turn, annually keeps
the eontrolment-books of all grants that pass
the great seal that year.

1UENS ARREAR, in law, is a plea used
in an action of debt, for arrearages of ac-

counts, by which the defendant alleges, that

there is nothing in arrear.

RIFLE, a fire-arm which has the inside of
its barrel cut w ith from three to nine or ten
spiral grooves, so as to make it resemble a

female screw, varying from a common screw
only in this, that its grooves or rifles are less

deflected, and approach more to a right line

;

it being now usual for the grooves with which
the best rifled barrels are cut, to take about
one w hole turn in a length of thirty inches.

The number of these grooves differs accord-
ing to the size of the barrel and fancy of the
workman

;
and their depth and width are not

regulated by any invariable rule.

Rifles are said to have been known as far

back as the middle of the sixteenth century.
See Plate Rifle, &c. tig. 1, which represents
a cast taken of the inside of a rifle-barrel

thiity inches long and JL of an inch in dia-

meter, and in which the grooves take one
turn in the whole length, "it will of course
be observed, that the ribs in the drawing
represent the grooves in the rifle. The me-
thod of loading them is as follows:

When the proper quantity of powder
(one drachm avoirdupois) is put down at

the muzzle, and a piece of calico or linen
is gently rammed down over it as a wad, a
circular piece of strong calico is greased on
one side, and laid on the mouth of the piece
with the greased side downwards; and a bul-
K t of the same size as the bore of the piece
before the grooves were cut, being placed
upon it, is then forced gently down the bar-
rel with it ; by which means, the calico in-

closes tiie lower half of the bullet : and by
its interposition between the bullet and the

groove*, prevents the lead from being cut
by them, and by means of tiie grease slide*
cow n, without its being necessary to use
any cioient a forts, v •. n would destroy the
circular shape of the bullet.

In order lu understand the cause of the
superiority oi a ride-barrel gun over one with
a smooth barrel, it will be necessary to refer
to xVir. iv.ouis’s discovery of tiie cause of
the irregularities which occur in the flight of
projectiles from smooth barrels, which we
shall give in his own words, tracts on Gun-
nery, p. 1S6, &c.

“ Aimoat every projectile, besides the
forces w e have hitherto considered, namely,
its gravitation, and that resistance of the air
which directly opposes its motion, is affected
by a third force which arts obliquely to its

motion, and in a variable direction
; and

which consequently deflects tire projectile
from its regular track, and from the vertical
plane in which it began to move

; impelling it

sometimes to one side, and sometimes to the
other, occasioning thereby very great ine-

'

qualities in the repeated ranges of the same
piece, though each time loaded and pointed!
in the same manner

; and this force operat-
ing thus irregularly, I conceive to be the]
principal source of all that uncertainty and
confusion in the art of gunnery, which hath
hitherto been usually ascribed to tiie difi'e-1

rence of powder. The reality of this force,'
and the cause which produces it, will, I hope, ;

appear from the following considerations.
]“ It will easily be granted, I suppose, that i

no bullet can be discharged from the pieces
generally in use, without robbing against
their sides, and thereby acquiring a whirling]
motion as well as a progressive one. And as]
this whirl will, in one part of its revolution,
conspire in some degree with the progres-j
sivc motion, and in another part be equally]
opposed to it, the resistance of the air on.
tiie tore part ot the bullet will be hereby af-j

fee ted, and will be increased in that part]
where the whirling motion conspires with the
progressive, and diminished where it is op-*
posed to it. And by this means the whole
effort of the resistance, instead of being in a
direction opposite to the direction off the
body, will become oblique thereto, and will'

produce tho^e effects already mentioned. If'

it were possible to predict tire position of the’
axis round which tire bullet should whirl, and
if that axis were unchangeable during the’

whoie flight ot the bullet, then the aberrations
ot the bullet by this oblique force w ould be in
a given direction, and the incurvation pro*
chtced thereby would regularly extend the
same way, from one end of its track to the

5

oilier. For instance: if the axis of the whirl
were perpendicular to the horizon, then tiie

deflection would be to the right or left; if;

that axis were horizontal, and perpendicular
to the direction ot the bullet, then the defied
tion would be upwards or downwards. But
as the first position of this axis is uncertain

J

and as it may perpetually shift in tire coursS
ot the bullet’s flight, the deviation of the
buiiet is not necessarily in one certain di-

rection, nor tending to the same side in one
part of its track that u does in another

; buff
it more usually is continually changing the
tendency of its deflection, as the axis, round
which it whirls, must frequently shift its por
sition to tiie progressive motion by many
inevitable accidents.”



To prove the truth of his theory, Mr.

Robins made the following experiments, be-

fore several members of the Royal Society:

“The first experiment, exhibited on this

occasion, was to evince, that Re whirling

IllFLE.

the right or left of the vertical plane, in

which it began to move. For if it appears at

any time, that the bullet has shifted from that

vertical plane, in which its motion began,

^ this will be an incontestable confirmation of

motion of a ball, combining with irt progres-
j

what we asserted. Since no other powei but

give motion, would produce such an oblique that unequal resistance, which we here in-

resistance and deflective power, as is herein sist on, can occasion a body in motion to

mentioned. For this purpose, a wooden
j

deviate from the vertical plane, in which it

ball, 4\ inches diameter, was suspended by
j

has once moved.

a double string about eight or nine feet long,
j

“ Now by means of screens of exceedingly

Now by turning round the ball, and twisting
j

thin paper, placed parallel to each other at

the double string, the ball, when left to
1

proper distances, this deflection in question

itself, would have a revolving motion given
j may be many ways investigated. For by

it from the untwisting of the string again.
| firing bullets which shall traverse these

And if, when the string was twisted, the ball ' screens, the flight of the bullet may be traced

was drawn a considerable distance from the ou t ;
and it may easily appear, whether they

perpendicular, and there let go ;
it would at

! do or do not keep invariably to one vertical

first, before it had acquired its revolving mo- i plane. This examination may proceed on

tion, vibrate steadily enough in the same
; three different principles, which I shall here

vertical plane in which it first began to
j separately explain.

move; but when, by the untwisting of the
,

-
<< For first, an exact vertical plane may be

string, it had acquired a sufficient degree of
traced out upon all these screens, by which

its whirling motion, it constantly deflected deviation ot any single bullet may be
on the right or left of its first track, and some- more readily investigated; only by measuring
times proceeded so far, as to have its direc- qie horizontal distance of its trace from the

dion at right angles to that in whicn it began
ve! tical plane thus delineated, and by this

its motion ;
and this deviation was not pro- meaus the absolute quantity of its aberration

duced by the action of the string itself, but mav known,
appeared to be entirely owing to the resist- y Qr jf

, . . - , r ,. Q 01 ji the description of such a vertical
ance being gieaei on

^

one p„ l

plane should be esteemed a matter of diffi-

leadmg suriace o l
_ .

cl
, , culty and nicety, a second method may be

other. For the deviation continued *hen
fol
-
we(] . whi<£ is that 0f vesting the piece

fhe stung was o a V 11,1
,'\

IS e
’

a
‘,

e
__ in some fixed notch or socket, so that though

durug the time u u s i ng,
* the piece may have some little play to the

tion the globe had received, was pasting the ^^ leftj yet a]1 the lines
,

in which the
s “

directed.bullet can be directed, shall intersect each

other in the centre of that fixed socket ; by

this means, if two different shot are fired from

the piece thus situated, the horizontal dis-

tances of the traces made by the two bul-

lets on any two screens, ought to be in the

during the time that the string, by the mo-
' ...

lcj revived, was twisting the

contrary way. And it was always easy to

predict' before the ball was let go, which way

it would deflect, only by considering on

which side the whirl would be combined with

the progressive motion, for on that side

always the deflecting power acted ;
as the

resistance wa, gieatei heic, than on dm shL
game pr0p0rti0n to each other as the respec-

where the whirl and progressive motion weie ^ d^tajlces of these screeM from the sock-
opposed to each ol ler.

jn which the piece was laid. And if

“This experiment is an incontestable proof, these horizontal distances differ from that

that, if any bullet, besides its progressive mo- proportion, then it is certain, that one of

tion, hath a whirl round its axis, it will be these shot at lea t hath deviated from a ver-

deflected in the manner here described, tical plane, although the absolute quantity of

And .as it is scarcely possible to suppose, but that deviation cannot be hence assigned ; be-

that every bullet, discharged from the pieces cause it cannot be known, what part of it is

now in common use, must receive such a to be imputed to one bullet, and what to the

whirl from its friction against the sides of the other,

piece, the pr< position might perhaps be

safely rested on this single experiment. But

not to leave any thing doubtful in a subject

liable to so much contestation, I undertook

to evince, by an ocular proof, the reality of

this deflection in musquet-bullets even in so

short an interval as a hundred yards. And

these experiments having succeeded to the

general satisfaction of those who honoured

me with their company, I shall here de-

scribe, as briefly as I can, the manner in

which they were tried, and the conclusions

resulting from them.
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found the success agreeable to my expec-

tation. But what 1 thought the most eli-

gible for the experiments, which 1 proposed

to shew to the society, was a compound of

the two last, and the apparatus was as fol-

lows :

“ On , being the first day appointed

for these trials, the weather was unfavourable,

and the experiments on that account more
confused than coukl have been wished,

though they were far from inconclusive.

But on the next Thursday two screens were

set up in the large walk in the Charter-house

garden ;
the first of them at 230 feet distance

from the wall (which wall was to serve for

a third screen), and the second two hundred

feet from the same wall. And at fifty feet

before the first screen, or at 300 feet from,

the wall, there was placed a large block,

weighing about 200lb. weight, and having

fixed into it an iron bar with the socket at

its extremity, in which the piece was to be

laid. The piece itself was of a common
length, and was bored for an ounce ball. It

was each time loaded with a ball of 17 to the

pound (so that the windage was extremely

small) and w ith a quarter of an ounce of good
powder. The screens were made of the

thinnest tissue-paper ; and the resistance

they gave to the bullet (and consequently

their probability of deflecting if) was so small,

that a bullet lighting one time near tire ex-

tremity of one of the screens, left a fine thin

fragment of it towards the edge entire, which

was so very weak, that it appeared difficult

to handle it without breaking. These things

thus prepared, five shot were made with the

piece rested in the notch described above

;

and the horizontal distances between the first

shot, which w as taken as a standard, and the

tour succeeding ones, both on the first and
second screen, and on the wall, measured iu

inches, were as follows

:

“ But if the constant and invariable po-

sition of the notch or socket, in which the

piece was placed, is thought loo hard an

hypothesis in this very nice affair ;
the third

method, and which is the simplest of all, re-

quires no more than, that two shot be fired

through three screens, without any regard

to the position of the piece each time. For,

in this case, if the shots diverge from each

other, and both keep to a vertical plane, then

if the horizontal distances of their traces on

the first screen be taken from the like hori-

zontal distances on the second and third, the

“As all projectiles in their flight are acted two remainders will be in the same propor-

1 to 2
3
4

1st screen

1,75 R
10, L
1,25 L
2,15 L

2d screen

3,15 11

1 5,6 L
4,5 L
5,1 L

wall

16,7 R
69,25 L
15.0 L
19.0 L

on by the power of gravity, the deflection of

a bullet from its primary direction, supposes

that def action to be upwards or downwards

in a vertical plane; because, in tue vertical

plane, the action of gravity is compounded

and entangled with the deflective force.

And for this reason, my experiments have

been principally directed to the examination

tion with the distances of the second and

third screen from the first. And it they are

not in this proportion, then it will be certain,

that one ol them at least hath been deflected

from the vertical plane; though here, in

the last instance, the quantity of that deflec-

tion in 'each will not be know n.

All these three methods I have myself

tpf that deflection, which carries the bullet to
1

made use ol at different tunes, and hav e e\ ei

“ Here the letters R and L denote, that

(he shot in question went either to the right

or left of the first.

“ If the position of the socket in which the
piece was placed, be supposed fixed (and I

presume no person then present conceived,

during these trials, that it could possibly vary

the tenth of an inch from its first situation),

then the horizontal distances, measured
above on the first and second screen, and on
the wail, ought to be in the proportion of

the distances of die 1st screen, the 2d screen,

and the wall, from the socket. But, by only
looking over these numbers, it appears, that-

none of them are in that proportion
; the

horizontal distance of the 1st and 3d (for in-

stance) on the wall being above nine inches

more than it should be by this analogy.

“If without supposing the invariable po-
sition of the socket, we examine the compa-
rative horizontal distances according to the
third method described above, we shall in

this case discover divarications still more
extraordinary. For by the numbers set

down it appears, that the horizontal distances

of the 2d and 3d shot on the two screens, and
ori the wall, are as under

:
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1st screen 2:1 screen wall
H

> 73 18,7.") 85,95
“ lu re, if, according to the rule given

above, the tibtance on the tirst screen be
t‘lkeP lrom the distances on the other two
Hie remainder will be 7, and 74,2 ; and these
numbers, it each shot kept to a vertical
piane, ought to be in the proportion of 1 to 5,
that being the proportion of the distances oi
tne second screen and of the wall from the
first. But the last number 74,2 exceeds
what it ought to be by this analogy, by 39,2-
so that between them there is a deviation’
from the vertical plane of above 39 inches
and this too in a transit of little more than
eighty yards.

Bui furthe

RIFLE.

.
, to shew that these irregu-

larities do not depend upon any accidental
circumstances ot the ball's fitting or not fit-
ting the piece, there were five shot more
made with the same quantity of powder as
befoie ; blit with smaller bullets, which ran
much looser hi the piece. And the hori-
zontal distances being measured in incite
from the trace of the first I-ihIIpi o, ,

the succeeding ones,

follow

:

i to 2
3

4

1st screen

15.6 R
6,4 L
4,7 R

12.6 R

first bullet to each of
the numbers were as

2d screen wall

31,1 R 94,0 R
12.75 L 23,0 L
8,5 R 15,5 R

24,0 R 63.5 R
“ Here again, on the supposed fixed position

of the piece, tiie horizontal distance on the
wall, between the first and third, will be found
to be above fifteen inches less than it should
be, if each kept to a vertical piane. And
like irregularities, though smaller, occur in
every other experiment. And if they are
examined accord, ng to the third method
set down above, and the horizontal distances
of ilie third and fourth, for instance, are com-
pared, these on the first and second screen,
and on the wall, appear to be thus:

1st screen 2d screen wall
IM 21,25 38,5

“ And if the horizontal distance on the
first screen is taken from the other two, the
remainders will be 10,15 and 27,4; where
the Last of them, instead of being live times
the first, as it ought to be, is 23,35 short of it.

So that here there is a deviation of above 23
inches.

“ From all these experiments the deflection

in question sterns to be incontestably evinced.
But to give some farther light to this subject,

I took a barrel of the same bore with* that

hitherto used, and bent it at about three or
four inches from its muzzle to the left, the

bend making an angle of 3° or 4° with the
axis of the piece. This piece, thus bent,

was fired with a loose ball and the same
quantity of powder hitherto used, the screens

of the last experiment being still continued.

It was natural to expect tlrat if this piece was
pointed by the general direction of its axis,

the ball would be canted to the left of that

direction by the bend near its mouth. But
as the bullet, in passing through that bent
part, would, as I conceived, be forced to roll

upon the right-hand side of the barrel ; and
thereby the left side of the bullet would turn

up against the air, and would increase the

resistance on that side
; I predicted to the

company then present, that if the axis on
which the bullet whirled did not shift its po-

sition after it was separated from the piece,
then, notwithstanding the bend of the piece
to the left, the bullet itself might be executed
to incurvate towards the right; and this, upon
trial, did most remarkably happen. For one
ol the bullets fired from this bent piece, pass-
ed through the first screen about 1-J inch
distant trom the trace of one of the shot
tned from the straight piece in the last set of
experiments. On the second screen the
traces ot the same bullets were about three
inches distant, the bullet from the crooked
piece passing on both screens to the left of
the other

; but comparing the places of these
bullets on the wall, it appeared that the bul-
let from the crooked piece, though it diver-
ged from the track ot the other on the two
screens, had now crossed that track, and was
deflected considerably to the right of it ; so
that it was obvious, that, though the bullet
Irom the crooked piece might at first be
canted to the left, and had diverged from the
track of the other bullet, with which it was
compared

;
yet by degrees it deviated again

to the right, and a little beyond the second
screen crossed that track, trom which it be-
fore diverged ; and on the wall was deflected
fourteen inches, as I remember, on the con-
trary side. And this experiment is not only
the most convincing proof of the reality of
tins deflection here contended for ; but is

likewise the strongest confirmation, that it is

brought about in the very manner, and by
the very circumstances, which we have ail
along described.
“ To prevent this irregularity, rifled bar-

rels are made use of ; and here it happens,
that, when the piece is fired, tiie zone of the
bullet follows the sweep of the rifles; and
thereby, besides its progressive motion, ac-
quires a circular motion round the axis of
the piece, which circular motion will be
continued to the bullet, after its separation
from the piece

; by which means a bullet
discharged from a rifled barrel is constantly
made to whirl round an axis, which is coinci-
dent with the line of its flight. Ami hence
it follows, that the resistance on the foremost
surface of the bullet is equally distributed
round the pole of its circular motion

;
and

acts with an equal effort on every side of the
line ot direction

; so that (his resistance can
produce no deviation from that line. And
(which is still of more importance), if by the
casual irregularity of the foremost surface of
the bullet, or by any other accident, the re-
sistance should he stronger on one side of
the pole of the circular motion than on the
other; yet, as the place, where this greater
resistance acts, must perpetually shift its

position round the line in which the bullet
flies, the deflection, which this inequality
would occasion, it it acted constantly with
the same given tendency, is now continually
rectified by the various and contrary ten-
dencies of that disturbing force, during the
course of one revolution.

I his perpetual correction of a deflective
effort on the foremost surface of the bullet,
in consequence of the revolution of the bul-
let round the line of its direction, may per-
haps be exemplified, by considering what
happens to a castle-top, whilst it spins upon
its point. For it will be easily acknowledg-
ed, that this, without its revolving motion,
could not continue for the least portion of
time in that situation. And if we examine

how this happen-?, vre shall find, that, thnuab
its centre of gravity is not exactly over the
point it spins on, yet that inequality cannot
instantly bring it to the ground according to
its natural eiiort

; because, during one revo-
lution, the centre of gravity preponderates oil
every side ot the top

; and thereby raises it

as much in one p'a e, as it depressed it in
another. And this reasoning (supposing
that the tendency of the centre of gra-
vity ot the top to descend, be analogous to
tiie action ot the unequal resistance on the
tovcinost surface of a bullet fired from a
rifled barrel) will easily explain how, not-
withstanding that inequality, the bullet keeps
true to its track without deflection. And
what is here advanced, is farther confirmed
by the general practice with regard to ar-
rows. I1 or it is well known to every archer,
Inat the feathers of an arrow are placed in ,*

spiral form, so as to make the arrow spin
round its axis; without which it would be
obvious to the eye, that the arrow undu-
lated in the air, and did not keep accurately
to its direction. And it is owing to the same
principle, that every school-boy finds himself
under the necessity of making his shuttle-
cock spin, before he can depend upon the
truth of its flight.

This is the general theory of the motion
of bullets discharged from rilled pieces

; and
it is found by experiment, that their actual
motions correspond very well with these
speculations. For the exactness which those
w ho are dextrous in the use of these pieces
attain to, is indeed wonderful

; and that at
such distances, that it the bullets were fired
from the common pieces, in which the custo-
mary aberration takes place, not one in
twenty of them could ever be traced.

“
i his may suffice as to the general idea

of the form and convenience of a rifled piece;
and here it will be expedient to insert some
experiments, by which it will appear, how
well it answers the purpose I have men-
tioned above ; I mean that of keeping the
ball fo its regular track, by preventing that
deflection, which, as we have seen, takes
place in the bullets fired from common pie-
ces.

1

“ And first I considered, that in conse-
quence of the reasoning about the manner
in which it produces this effect

; it should
follow, that the same hemisphere of the bul-
let which lies foremost in the piece, must
continue foremost during the whole course
of its flight.

.

“ To examine this particular, I took a
rifled barrel carrying a bullet of six to
the pound

; but instead of its leaden bullet,
I used a wooden one of the same size, made
°f a soft springy wood, which bent itself
easily into the rifles without breaking. And,
firing the piece thus loaded against a wall at
such a distance, as the bullet might not he
shivered by the blow ; l always found, tin t
the same surface, which lay foremost in the
piece, continued foremost without any sen-
sible deflection, during the time of its flight.
And this was easy to be observed, bv ex-
amining the bullet; as both the marks of the
rifles, and the part that impinged on the
wall, were sufficiently apparent.
“ Now, as these wooden bullets were hi t

the sixteenth part of the weight of those
of lead; I conclude, that if there had been
any unequal resistance or defective power.
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its effects must have bean extremely sen-

sible upon this light body ; and consequently

in some of the trials 1 made, the surface,

which came foremost from the piece, must
have been turned round into another situa-

tion.

But again, I took the same piece, and
loading it now with a leaden ball, 1 set it

nearly perpendicular, sloping it only three

or four degrees hour the perpendicular, in

the direction of the wind
;
and tiring it in

this situation, the bullet generally continued
about half a minute in tiie air, it rising by
computation to near three quarters of a mile

perpendicular height.

“ In these trials I found, that the bullet

commonly came to the ground to the lee-

ward of the piece, and at such a distance

from it, as nearly corresponded to its angle

of inclination, and to the effort of the wind
;

it usually falling not nearer to the piece than

a hundred, nor farther from it than a hundred
and fifty yards. And this is a strong- confir-

mation of the almost steady flight of this

bullet for about a mile and a half. For were
the same trial made with a common piece,

I doubt not that the deviation would often

amount to half a mile, and perhaps consider-

ably more; though this experiment would
be a very difficult one to examine, on ac-

count of the little chance there would be of

discovering where the ball fell.”

It now remains to speak of the sights,

which, although they do not constitute the

essential part of a rifle, as they may be used
with a plain bored barrel

;
yet as that is

seldom done, and as they are always used

with a rifle, it will not be proper to onnt

mentioning them.

It may be strictly said, that no part of the

path of the bullet when tired from a rifle or

musket is in a right line, as gravity acts

upon the bullet the instant it quits the mouth
oi the piece ; and although at a short dis-

tance the effect is not very perceptible, yet
;

it is considerably so at 100 yards; and at I

gOO yards, the ball would probably strike
j

the ground before it could reach the object
j

aimed at. To remedy this inconvenience,
j

it is found necessary to aim exactly at such
j

a height above the object, as the ball would I

have been depressed to, by the power of 1

gravity, had it been aimed at it point-blank
; I

so that if we suppose this depression to be a i

foot in a hundred yards, we must aim a foot

above tiie object. " But here another incon-

venience arises ;
for if we aim above tiie

object by raising tiie muzzle of tiie piece,
j

The object is excluded from our view by. tiie
|

intervention of the barrel
;

so that we are
j

prevented from measuring the distance with i

the eye, and instead of one, are liable to
j

aim two or three feet above it.

This second difficulty is removed by de- i

pressing the breech ot the gun, instead of i

elevating the muzzle ;
and the quantity of

the depression is measured with great nicety,

by what are called the sights.

On tiie upper surface of the barrel, at right

angles with its axis, is fixed a piece ot flat

thin iron (see Plate fig. 3), about six inches

from the breech, and on the centre ot its top,

a small square notch is filed. This is called tne

back sight. The front sight is notnuig more
than the small knob of iron or brass, winch

is fixed on all fowling-pieces, about halt an

inch from the muzzle. When aim is taken, '

the eye is raised over the back sight, til! tiie

front sight appears through the notch, which
is then brought upon the object, and forms

the right line ABCD, Plate fig. 2.

But he: e it is evident, that the breech oi

the barrel is depressed in the proportion of

the Iffghf of the back sight B ; that th • axis

ot the barrel forms an inclined plane with the

right line ABC
;

that tiie course of the

ball, if not acted upon by gravity, would be

in the line ECF; and that the ball would
strike at G, considerably above the object

D. But being depressed in its course by

the law of gravity, it will make the curve Id

and descend to I).

By looking at tiie figure it is immediately

seen, that if the object aimed at had been at

J, or any point nearer than D, tiie ball

would have passed over it ;
and if it had been

at K, or farther than D, it would have passed

under it. The height of the back sight must
i be regulated by experiment. The govern-

! ment rifles have only one fixed sight, which

|

are intended for 200 yards
;
but if an enemy

|

is seen at 100 yards, aim must betaken at

I the knee
;

if at lo0, below the middle. At

|

250 yards, the head must be aimed at; and

j

at 300, the sight becomes useless, as it would

i
be necessary to aim over his head, anti then

j

the inconvenience before mentioned recurs;

I to prevent which, tiie folding or additional

sights are used as in figure 3, where the sight

A is calculated for 150, B for 200, and C for

300 yards ;
beyond which distance it be-

: comes almost useless to lire at any object oi

the size of a man.
Mr. Robins, who has done more on this sub-

ject than any other person, concludes an excel-

lent paper with predicting, that whatever state

shall thoroughly comprehend the nature and

advantages of rifled-barrel pieces; and hav-

ing facilitated and completed their con-

struction, shall introduce into their armies

their general use, with a dexterity in the

management of them ;
will by this means

acquire a superiority, which will almost etpial

any thing that has been done at any time

by' the particular excellence of any one kind

of arms; and will perhaps tali but little short

of the wonderful effects, which history re-

lates to have been formerly produced, by tiie

first inventors'of fire-arms.

RIGGING of a ship, is all her cordage

and ropes, belonging to her masts, yards, &c.

See Ship-building.
RIGHT, in geometry, signifies the same

with straight: thus a straight line is called a

right one.

Right, in law, not only denotes pro-

perty, for which a writ of right lies, but also

any title or claim, either by virtue of a con-

dition, mortgage, &c. for winch no action

is given by law, but an entry only.

By stat. 1 Wili. and Mar. cap. ii. the fol-

lowing particulars relating to the ill conduct

of king James II. were declared to be illegal,

and contrary to the antient rights and liber-

ties of the people, viz. his exercising a power

of dispensing with, and suspending of, laws

;

his levying money without consent of parlia-

ment ;
violating the freedom of elections

;

causing partial and corrupt jurors to be re-

turned on trials, excessive bail to be taken,

and excessive fines to be imposed, as well as

cruel punishments to be inflicted, &c.

RIM, in a ‘watch, or clock, the edge or
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i border of the circumference or circular part

oi a wheel.

RiNG, in navigation and astronomy, a
brass instrument, made in tne torm oi a l ing,

and serv.n to take altitudes of tiie sun. See
Plate Miscel. lig. 209.

At C is a small hole, in the direction CD,
which is perpendicular to CE; this hole is

precisely 43° imm A, and C E is parallel to

the vertical diameter AB. From C, as a
centre, they describe a quadrant of a circle

CED ;
which being nicely divided into 90°,

they mark upon the internal surface of the
ring the places where rays, drawn from C to

these degrees, cut the said surface.

To use this ring, they hold it up by the
swivel, and turn tiie side with the hole C
towards the sun

;
and then the sun-beams

passing through the hole, make a luminous
spot among the degrees, whereby the alti-

tude is found. Some prefer (lie ring to the

astrolabe, by reason its divisions are forger

;

however, it is tar from being exact enough,

to be much depended on in astronomical

observations, which are better made by qua-
drants, See Astrolabe, and Quadrant.
RIOT, in law. When three persons or

more shall assemble themselves together,

with ail intent mutually to assist one another,

against any who shall oppose them in the
execution of some enterprise of a private

nature, with force or violence, against the

peace, or to the manifest terror of the people,
whether the act intended was of itself lawful

or unlawful; if they only meet for such a
purpose or intent, though they shall after

depart of their own accord without doing any
tiling, this is an unlawful assembly. 1 Haw,
1 55.

If after their first meeting, they shall move
forwards towards the execution of any such
act, whether they put their intended pur-
pose into execution or not; this according to
the genera! opinion is a riot. Id.

By 34 Ed. Ire. c. 1, it is enacted, 1 hat if

a justice find persons riotously assembled,

he alone has not only power to arrest the
offenders, and bind them to their good be-
haviour, or imprison them if they do not
offer good bail : but he may also authorize
others to arrest them, by a bare verbal com-
mand, without other warrant ; and by force
thereof, the persons so commanded, may pur-
sue and arrest the offenders in his absence as

well as presence. It is also said, that after

any riot is Over, any one justice may send
his warrant to arrest any person who was
concerned in it, and that lie may send him to-

gaol till he shall find sureties for his good be-
haviour. 1 Haw. 160.

The punishment of unlawful assemblies, if

to -the number of twelve, may be capital, ac-
cording to the circumstances which attend
them: but from the number of three to

eleven, is by fine and imprisonment only.

The same is the case by riots and routs by
the common law, to which the pillory in ver’v

enormous cases has been sometimes super-
added. 4 Black, c. 1 1

.

By stat. 1 Geo. I. cap. 5, if any persons
lo the number of twelve or more, unlawfully

and riotously assembled, continue together
for an hour, after being required, by a justice

of the peace, or other magistrate, to disperse,,

they shall be deemed guilty of felony without
benefit of clergy. However, prosecutions



K I V59%

upon this statute must he begun within one
year after the offence is committed,

KITE, among divines, denotes the par-
ticular manner of celebrating divine service,
in a particular country.

K1 i 1 ERA, a genus of the’ class and order
polyandria monogynia. The calyx is four-
leaved

;
petal one; legume one-c’elled, two-

valved. There are five species, trees of the
West Indies.

Rt 1TTAL, a book directing the order and
manner to be observed in celebrating religi-

ous ceremonies, and performing divine ser-

vice, in a particular church, diocese, order,
or the like.

IUV ERS- AY ith any person who.has care-
fully observed the course of rivers, and
traced them to their sources, there can be
little doubt that they are formed by the con-
fluence of springs, or of the little streams or
rivulets that issue from them

;
with perhaps

the (exception of those rivers which proceed
from lakes, where the reservoir is ready-
formed, and generally by the same means.

In the beginning of the present century,
the philosophical world was agitated by a
debate concerning the origin of those waters
which are necessary for the supply of rivers,

&c. One party contended strongly for the
existence of a large mass of water within the
bowels of the earth, which supplied not only
the rivers but the ocean itself

; at the head of

these we -may place the ingenious but fanciful

Burned. The French philosophers, on the 1

contrary, asserted, that the waters of the
!

ocean were conveyed back by some subter-

raneous passages to the land, and being fil-

trated in their passage, returned again.., t° the
sea in the course of the rivers ; but this opi-

nion appears contrary to all the known prin-

ciple of hydrostatics.

In opposition to these hypotheses, our il-

lustrious countryman Halley contended that

the process of evaporation, and the immense
deposition of water in consequence of it, were
fully adequate to the whole supply. If, in-

deed, we consider the immense quantity of

water which is continually carried up into

the atmosphere by evaporation (see Evapo-
ration), and consider that this is a process

which is continually going oiq not only from
the ocean but from the rivers themselves,

and from the whole surface of the earth, we
shall see but little reason to doubt of Dr.
Halley’s hypothesis; but may reasonably

conclude, that this kind of circulation is ear-

lier! on through all nature; and that the sea

receives back again through the channel of

the rivers, that water which it parts with to

the atmosphere.

All rivers have their source either in moun-
tains, or elevated lakes; and it is in their

descent from these, that they acquire that

velocity which maintains their future cur-

rent. At first their course is generally rapid

and .head long ; but it is retarded in itsjourney

by the continual friction against its banks',

by the many obstacles it meets to divert its

stream, and by the plane’s generally becom-
ing more level as it approaches towards the

sea-

Rivers, as every body has seen, are always

broadest at the mouth, and narrower towards

their source. But what is less known, and
probably more deserving curiosity, is, that

they run in a more direct channel as they
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immediately leave their sources; and that
their sinuosities and turnings become more
numerous ^s they proceed. It is a certain
..sign among the savages of North America,
that they are near the sea, when they find

the rivers winding, and every now and then
changing their direction. Anri this is even
now become an indication to the Europeans
themselves, in their journeys through those

j

trackless forests. As those sinuosities, there-

1

lore, increase as the river approaches t.ie
j

sea, it is not to be wondered at, that they
:

Sometimes divide, and thus disembogue by
I

different channels. The Danube disem-
j

bogties into the Euxine by seven mouths
; j

the N:le, by the same number; and the!
VVolga, by seventy.

t
1 he largest rivers of Europe are, first, the

[

Wolga, which is about six hundred and fifty !

leagues in length, extending from Reschow ,

to Astrachan. It is remarkable of this river,
tiiat it abounds with water during the sum-
mer months of May and June; but all the
rest of the year is so shallow as scarcely to
cover its bottom, or allow a passage for load-
ed vessels that trade up its stream. The
next in order is the Danube. The course
of this is about four hundred and fifty leagues,
from the mountains of Switzerland to the

i

Black Sea. i lie Don, or Tamils, which is
[

four hundred leagues from the source of that
branch of it called the Softna, to its mouth in

1

the Euxine Sea. In ©ne part of its course it

approaches near the Wolga ; and Peter the
,

Great had actually begun a canal, by which j

he intended joining those twro livers
;

but •

this he did not iiv© to finish. The Nieper, i

or Borystluenes, which rises in the middle of
Muscovy, and runs the course of three hun-
dred and fifty leagues, to empty itself into
the Black Sea. The Old Cossacks inhabit

j

the banks and islands of this river
; and fre-

quently cross the Black Sea, to plunder the
maritime places on the coasts of Turkey.
I he Dwina, which takes its rise in a province
ol the same name in Russia, that runs a

;

course of three hundred leagues, and disem-
bogues into the White Sea, a little below
Archangel.
The largest rivers of Asia are, the Hoanho,

m China, which is eight hundred and fifty

leagues in length, computed from its source
at Raja Ribron, to its mouth in the Gulph
of Changi.

r

l he Jenisca of Tartary, about
eight, hundred leagues in length, from the
lake Selinga to the Icy Sea. This river is,

by some, supposed to supply most of t hat
great quantity of drift-wood’ which is seen
floating in the seas, near the Arctic circle.
I he Oby, of five hundred leagues, running
from the lake of Kila into the Northern Sea.
The Amour, in Eastern Tartary, whose
course is about five hundred and seventy-five
leagues, from its source to its entrance into the
sea of Kamtschatka. The Kiam, in China, five
hundred and fifty leagues in length. The
Gauges, one of the most noted rivers in the
world, ami about as long as the former. It

rises in the mountains which separate India
from I artarv

; and running through the do-
minions of the Great Mogul, discharges it-

self by several mouths into the bay of Ben-
gal. It is not only esteemed by the Indians
for the depth and pureness of its stream, but 1

for a supposed sanctity which they believe !

to be in its waters. It is visited annually by
j

several hundred thousand pilgrims, who pay !

their devotions to the river as to a god; for
savage simplicity is always known to mistake
the blessings of the Deity for the Deity him-'
seif. They carry their dying friends) from
distant countries, to expire on its banks, and
to be buried in its stream. The water is

lowest in April or May
; but tiie rains be-

ginning to fall soon after, the fiat country is

overflowed for several miles, til! about the
end ot September; the waters then begin to
retire, leaving a prolific sediment behind,
that enriches the soil, and, in a few days time,
gives a luxuriance to vegetation, beyond
what can be conceived bv an European.
Next to this may be reckoned the still more
•celebrated river Euphrates. 'This rises from
two sources, northward of the city Erzerum,
in Turcomania ; and unites about three days
journey below the same, whence, after per-
forming a course of live hundred leagues, it

falls into the Gulph of Persia, fifty miles be-
low the city of Bassora in Arabia. The
river Indus is extended, from its source to
its discharge into the Arabian sea, four hun-
dred leagues.

The largest rivers of Africa are : the Sene-
gal, which runs a course or not less than
eleven hundred!eagues, comprehending the
Niger, which some have supposed to fall

into it. Later accounts, however, seem to
affirm that the Niger is tost in the sands,
about three hundred miles up from the west-
ern coasts of Africa. Be this as it may, the
Senegal is well known to be navigable for
more than three hundred leagues up the
country; and how much higher it may reach
is not yet discovered, as the dreadful fatality

of the inland parts of Africa not only deters
curiosity, but even avarice, which is a much
stronger passion. The celebrated river Nile
is said to be nine hundred and seventy
leagues, from its source among the moun-
tains of the Moon, in Upper Ethiopia, to its

opening into the Mediterranean Sea. Upon
its arrival in the kingdom of Upper Egypt,
it runs through a rocky channel, which some
late travellers have mistaken for its cata-
racts. In the beginning of its course, it - re-
ceives many lesser rivers into it; and Pliny
was mistaken, in saying that it received
none. In the beginning also of its course, it

has many windings
; but, for above three

hundred leagues from the sea, runs in a direct-

line. Its annual overflowings arise from a
very obvious cause, which is almost univer-
sal with the great rivers that take their source
near the Line. The rainy season, which is

periodical in those climates, Hoods the rivers;
and as this always happens in our summer,
so the Nile is at that time overflown. From
these inundations the inhabitants of Egypt
derive happiness and plenty

; and, when the
river does not arrive at its accustomed
height, they prepare for an indifferent har-
vest. It begins to overflow about the 17th
of June ; it generally continues to augment
for forty days, anti decrease in about as
many more. The time 01 increase and de-
crease, however, is much more inconsider-
able now than it was among the antients.
Herodotus informs us, that it was a hundred
days rising, and as many falling

; which shews
that the inundation was much greater at that
time than at present. M. Buffon has as-
cribed the present diminution, as well to the
lessening of the mountains of the Moon, by
their substance having so long been washed

2
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down with the stream, as to the rising of the

earth in Egypt, that has for so many ages

received tins extraneous supply. Rut we

do not find, by the buildings that have re-

mained since the times of the antients, that

the earth is much raised since then. Besides

the Nile in Africa, we may reckon Zara, and

the Coanza, from the greatness of whose

openings into the sea, and the rapidity of

whose streams, we form an estimate oi the

1
great distance whence they come. Their

courses, however, are spent in watering de-

serts and savage countries, whose poverty or

fierceness have kept strangers away.

But of all parts of the world, America, as

it exhibits the most lofty mountains, so also

it supplies the largest rivers. The principal

of these is the great river Amazons, which,

: from its source in the lake of Lauricocha, to

| its discharge into the Western Ocean, per-

forms a course or' more than twelve hundred

leagues. The breadth and depth of this river

is answerable to its vast length ;
and, where

its width is most contracted, its depth is aug-

mented in proportion. So great is the body

of its waters, that other rivers, though before

the objects of admiration, are lost in its bo-

som. It proceeds after their junction, with

its usual appearance, without any visible

change in its breadth or rapidity; and, if we

i
may so express it, remains great without os-

|

tentation. In some places it. displays its

whole magnificence, dividing into several

large branches, and encompassing a multi-

tude of islands ;
and at length, discharging

itself into tiie ocean, by a channel of an hun-

dred and fifty miles broad. Another river,

that may almost rival the former, is the St.

Lawrence, in Canada, which rising in the

lake Assiniboils, passes from one lake to an-

other, from Christinaux to Alempigo ; and

thence to lake Superior ;
thence to the lake

Ilurons ; to lake Erie ; to lake Ontario
;

and, at last, after a course of nine hundred

leagues, pours their collected waters into the

Atlantic Ocean. The river Mississippi is

more than seven hundred leagues in length,

beginning at its source near the lake Assi-

niboils, and ending at its opening into the

Gulph of Mexico. The river Plata runs a

length of more than eight hundred leagues

from its source in the river Parana, to its

mouth. The river Oroonoko is -seven hun-

dred and fifty leagues in length, from its

source near Pasto, to its discharge into the

Atlantic ocean.

Such is the amazing length of the greatest

rivers ;
and even in some of these, the most

remote sources very probably yet continue

unknown. In fact, if we consider the num-

ber of rivers which they receive, and the little

acquaintance we have with the regions

through which they run, it is not to be won-

dered at that geographers are divided con-

cerning the sources of most of them. As

among a number of roots by which nourish-

ment is conveyed to a stately tree, it is diffi-

cult to determine precisely that by which the

tree is chiefly supplied ; so among the many
* branches of a great river, it is equally diffi-

cult to tell which is the original. Hence it

may easily happen, that a similar branch is

taken for the capita! stream; and its run-

nings are pursued and delineated, in preju-

dice of some other branch that better deserv-

ed the name and the description. In this
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manner, in Europe, the Danube is known
to receive thirty lesser rivers; the Wolga
thirty-two or thirty-three. In Asia, the IIo-

hanno receives thirty-five ; the Jenisca above

sixty
;
the Obv as many ;

the Amour about

forty ; the Nanquin receives thirty rivers ;

the Ganges twenty ;
and the Euphrates

about eleven. In ‘Africa, the Senegal re-

ceives more than twenty rivers
;

the Nile

receives not one for five hundred leagues

upwards, and then only twelve or thirteen.

Iii America, the river Amazons receives

above sixty, and those very considerable ;

the river St. Lawrence about forty, counting

those which fall into its lakes
;
the Missis-

sippi receives forty
;
and the river Plata above

fifty.

The inundations of the Ganges and the

Nile have been already mentioned, and it

might be added, that almost all great rivers

have their periodical inundations from simi-

lar causes. The author already quoted ob-

serves, that, “ besides these annually peri-

odical inundations, there are many rivers

that overflow at much shorter intervals.

Thus most of those in Peru and Chili have

scarce any motion by night; but upon the

appearance of the morning sun they assume

their former rapidity ;
this proceeds from the

mountain snows, which, melting with the

heat, encrease the stream, and continue to

drive on the current while the sun continues

to dissolve them.”

There are some rivers which are said to

lose themselves in chasms under the earth,

and to flow for several miles in secret and

undiscovered channels. On this circum-

stance is founded one of the most beautiful

fables of antiquity, relative to the fountain of

Arethusa, in Sicily. The same thing is af-

firmed of the Rhine, and evenof the river

Mole, in Surrey, which, from this circum-

stance derives its name. With respect to

the two latter rivers, however, some doubts

are entertained of the fact.

On this subject there is a memoir of the

academy of sciences lately published, by the

abbe Guettard. “ It is very surprising (he

observes) if we reflect on it, that a river in

its course, which is very often very extensive,

should not meet with spongious soils to swal-

low up its waters, or gulphs in which they are

lost; nevertheless, as there has been hitherto

known but a small number of rivers whose

waters thus disappear, this phenomenon lias

been accounted very extraordinary, both by

the ancients and moderns. Mr. Guettard

next describes what he has observed in seve-

ral rivers of Normandy, which are lost and

afterwards appear again
;

these are five in

number, viz. the Rille, the Ithon, the Aure,

the river of Sap-Audre, and tlie Drome.
The three first disappear gradually, and then

come in sight again; the fourth loses itself

entirely by degrees, but afterwards re-ap-

pears; the fifth loses some of its water in its

course, and ends by precipitating itself into

a cavity, whence it is never seen to rise

again.

What seems to occasion the loss of the

Rille, the Ithon, and the Aure, is the nature

of the soil through which they pass. M.
Guettard has observed that it is in general

porous, and composed of a thick sand, the

grains of which are not well compacted to-

gether; it sinks suddenly down by its own
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weight in some places, and there.forms great

holes; and when the water overflows the

meadows, it frequently makes many cavities

in several parts of them. If we therefore

suppose inequalities in the channels of these

rivers, and that there are certain places in

which the water stagnates longer .than in

others, it must there dilute the ground, it we
may use that expression ;

and having carried

away the parts which united the grains of

sand together, those grains will become after-

wards no other than a kind of sieve, through

which the waters will filtrate themselves, pro-

vided nevertheless that they find a passage

under ground through which they may run.

This conjecture appears to be so well found-

ed, that each of these three rivers loses itself

nearly in the same manner, that is, through,

cavities which the people of the country call

betoirs, and which swallow up more or less

according to their largeness. M. Guettard,

who lias carefully examined them, remarks,

that these betoirs are holes in the form of a

tunnel, whose diameter and aperture is at

least two feet, and sometimes exceeds eleven

;

and whose depth varies in like manner from

one and two feet, to five, six, and even

twenty. The Rille during the summer season

loses almost all its water in the space of two

short leagues ;
the Ithon does very near the

same. But M. Guettard observes something

curious concerning this river, that formerly

it was not lost, but kept its course without

any interruption, as appears by the history of

the country ;
very likely the mud, which

had been collected'together in several parts

of its channel, might have occasioned the

waters remaining in others, and have caused

many betoirs. This is the more likely, as

the mud having been collected together in

the bed of the river Aure, it appears that, in

consequence, the cavities were greatly en-

creased, which makes it lose itself much
sooner than formerly. Besides, possibly an

earthquake happening in the country might

have caused several subterraneous canals

through which the water of the Ithon has

forced its way. Jn effect, it appears, that a

soil’s being porous is not sufficient to cause

the loss of a river ; for if it was, then to do
so it would occasion many fens round about,

nor would it renew its course after having dis-

appeared a certain time; it must besides,

find ways underground through which it may
take its course. M. Guettard seems also

mcuh inclined to believe, that there are,

in these parts, subterraneous cavities through

which the waters may flow ;
and in conse-

quence of this he reports a number of facts,

all tending to prove the truth of it, or at

least to prove that there must be hollow quar-

ries serving for strainers to these waters.

Upon which occasion he goes into a discus-

sion of this question : Are there any subter-

raneous rivers, and is the prepossession of

some persons in favour of this particular well

founded ? He makes it appear by several in-

stances which he quotes, and by many rea-

sons which he alleges, that, there are at least

very great presumptions in favour of this

opinion. We are too apt not to look be-

yond the exterior of things : we feel resist-

ance upon the .surface of the earth
; when we-

go deep, we often find it compact. It is

therefore hard for us to imagine that it < au
contain subterraneous cavities sufficient to

form channels for hidden rivers, or ior any
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considerable body' of water; in award, that

it can contain vast caverns
;
and yet every

thing seems to indicate the contrary. A fact

that is observed in the betoirs of the rivers

concerning which we have spoken, and par-

ticularly of the Rille, proves in some mea-

sure that there are considerable lakes of wa-

ters in the mountains which limit its course :

this fact is, that in winter the greatest part of

their betoirs become springs, which supply

anew the river’s channel with as much water

as they had absorbed from it during the sum-

mer, ' Now from whence can that water

come, unless from ihe reservoirs or lakes

that are inclosed in the mountains, which

being tower than tin- river in summer, absorb

its water, and being higher in winter by the

rain they receive, send it back again in

their turn ?

M. Guettard strengthens this conjecture

by several instances that render it very pro-

bable : he remarks at the same time, that

this alternate effect of the betoirs swallowing

up the water and restoring it again, causes

p chaps an invincible obstacle to the re-

straining of the water within the channel of

the river. It has indeed been several times

attempted to stop those cavities ; but the

waier returns with such violence in winter,

tint it generally carries away the materials

with which they were stopped.

The river of Sap-Andre is iost in part, as

we have before said, in the same manner as

the [then and the Rille ; but there is some-

thing more remarkable in it than in those

rivers ;
to wit, that at the extremity of its

course, where there is no perceptible cavity,

it is ingulphed, but without any fall ; the

water passes between the pebbles, and it is

impossible to force a stick into that place any

further than into the betoirs of which we have

spoken. What makes this river take that

subterraneous direction, is an impediment

which its stream meets with in that place;

it is there stopped by a rising ground six

or seven feet high, whose bottom it has very-

likely undermined, to gain a free passage,

not having been able to make its way over

it. At some distance it appears again ; but

iii winter, as there is a greater quantity of

water, it passes over that eminence, and

keeps an uninterrupted course.

Lastly, the Drome, after having lost some

of its water in its course, vanishes entirely

near the pit of Soiicv ;
in that place it meets

with a sort of subterraneous cavity near 25

feet wide, and more than 15 deep, where the

river is in a manner stopped, and into which

it enters, though without any perceptible

motion, and never appears again.

M. Guettard finishes this memoir with

some observations upon the Lerre. I his

river is lost in the same manner as the Kille
;

and though it is very near Paris, this singu-

larity is unknown to almost every body
;

was it not fur the account of M. l’Abbe le

Boeuf, M. Guettard would have been also

ignorant of it. And as he thinks the chief

object of a naturalist’s observation ought to be

the public good, he examines the means

which might be employed to restrain the

water of the lerre. The same object has

made him add a description of the manner

how the Rhone is lost, or rather how its

course ^disturbed ; for it is now very certain

that it does not lose itself, but that its channel
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is extremely confined, in the place where it

was pretended that it lost itself, by two

mountains, between whose feet it runs. M.
Guettard makes it appear that it might not

be impossible to widen that place, and give

a sufficient channel to the river; which

would render it navigable, and be of vast

utility to all the country.

The many advantages which accrue to a

country from an abundance of rivers, especi-

ally large navigable ones, are too obvious to

require any particular detail ; but the disad-

vantages and calamities occasioned by them
are frequently no less obvious and fatal.

Whole tracts of country are sometimes over-

flowed on a sudden, and every thing swept

.away at once ;
or if the deluge proceeds not

such a length, yet by the quantity of stag-

nating water which is left, marshes are pro-

duced, which bring on diseases in the neigh-

bouring parts. It becomes therefore an ob-

ject well worthy the public attention, how to

secure the banks of rivers, or to form their

channels in such a manner that Ihe super-

fluous water may be carried off into the

ocean without producing the mischievous

effects abovementioned. In a treatise on
rivers and canals published in the Phil.

Trans, vol. 69. by Mr. Mann, he treats this

subject at great length. Having laid down
a number of theorems concerning the de-

scent of the water in rivers, he points out a

method of determining whether the motion

of a river in any particular place is derived

from the inclination of the bottom of its chan-

nel, or merely from the pressure of the upper

parts of the water upon the lower. “ For t his

purpose,” says he, “ a pole must be thrust

down to the ‘bottom, and held perpendicu-

larly to the current of the water, with its

upper end above the surface; if the water

swells and rises immediately against the pole,

it shows that its flowing is by virtue of a pre-

ceding declivity ;
if, on the contrary, the

water stops for some moments before it

begins to rise against the pole, it is a proof

that it flows by means of the compression of

the upper waters upon the lower.”

The best and most simple method of mea-

suring the velocity of the current of a river,

according to our author, is as follows :

“ Take a cylindrical piece of dry light wood,

and of a length something less than the depth

of the water in the river ;
round one end of

it let there be suspended as many small

weights as may be necessary to keep up the

cylinder in a perpendicular situation in the

water, and in such a manner that the other

end of it may just appear above the surface

of the water. Fix to the centre of that end

which appears above water a small and

straight rod precisely in the direction of the

cylinder’s axis; to the end that, when the

instrument is suspended in the water, the

deviations of the rod from a perpendicularity

to the surface of it may indicate which end of

the cylinder advances the fastest, whereby
may be discovered the different velocities oT

the water at different depths ; for if the rod

inclines forwards according to the direction

of the current, it is a proof that the surface

of the water has the greatest velocity ; but if

it inclines back, it shows that the swiftest

current is at the bottom ; if it remains per-

pendicular, it is a sign that the velocities at

the surface and bottom are equal.

“ This instrument being placed in the

current of a river or cam) receives all the
percussions of the water throughout the whole
depth, and will have an equal velocity with
that of the whole current ironi the surface to
the bottom at the place where it is put in ;

and by that means may be found, both with-

ease and exactness, the mean velocity of that
part of the river for any determinate distance
and time.

“ Rut to obtain the mean velocity of the
whole section of the river, the instnimi j-.s

must be put successively both in the middle
and towards the sides, because the velocities

at those places are often veil different iron*'
each other. Having by this means found
the difference of time required for the cur-
rents to run over an equal space, or the diffe-

rent distances run over in equal times
; the-

]

mean proportional of.d ! these trials, which is
]

found by dividing the common sum of them* !

all by the number of trials, will be the mean
velocity of the river or canal.

“
If it is required to find the velocitv of the

current only at the surface, or at the ‘middle,
or at the bottom, a sphere of wood, of such a
weight as will remain suspended in equF >

librium with the water at the surface or. 1

depth which we want to measure, will he
j

better for the purpose than a c\ tinder, be- 1

cause it is only affected by the water 'of that ;

part of the current where it remains suspend-
ed.

It is a very easy guide both to the cylinder
and the globe in that part which we want to? J

measure, by means of two threads, or small
cords, which two persons must hold and dr- 1

rect, one on each side of the river; taking,

care at the same time neither to retard nor
accelerate the. motion of the instrument.”

Our author next proceeds to deduce from
his theory the best methods of removing the
defects and inconveniencies which must ne-

j

cessarily happen to rivers and canals in a
series of years.. From his theory he draws-
the following conclusion : that the deeper
the waters are in their bed in proportion to
its breadth, the more their motion is accele-
rated ; so that their velocity increases in an.

inverse ratio of the breadth of the bed, and
also of the greatness of the section

; whence-
are deduced the two following universal prac-
tical rules: 1st. To augment the velocity of
water in a river or canal, without augment-
ing the declivity of the bed, we must increase

the depth and diminish the breadth of its bed-
j

2dly. But to diminish the velocity of water in

a river or canal, we must, on the contrary,
increase the breadth and diminish the depth
of its bed.

The above proposition is perfectly con-
formable to observation and experience : for

it is constantly seen, that the current is the
swiftest where the waters are deepest and the
breadth of the bed the least, and that they
flow' slowest where their depth is the least

and the breadth of the bed the greatest.
“ The velocitv of the waters ” says M, de
Button, “ augments in the same proportion

as the section of the channel through which
they pass diminishes, the force of impulsion
from the back waters being supposed always
the same. Nothing,” continues he, “ pro-

duces so great a diminution in the swiftness

of a current as its growing shallow ; and on '

the contrary, the increase of the volume of

water augments its velocity more than any
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Wolfe in his hydraulics assures that “ it

is a constant and universal practice, for ac-

celerating the current of waters, to deepen
"the bed, and at the same time to render it

narrower.”

When the velocity which a river has ac-

quired by the elevation of its springs and
the impulse of the back water, is at last to-

tally destroyed by the different causes of

resistance becoming exactly equal to, or

greater than, the first, the bed and current at

the same time being horizontal, nothing else

remains to propagate the motion, except the

sole perpendicular compression of the upper
waters upon the lower,, which is always in a

direct ratio of their depth. But this neces-

sary resource, this remaining cause of motion
in rivers, augments in proportion as all the

others diminish, and as the want of it in-

creases; for as the waters of rivers in ex-

tensive plains lose the acceleration of motion

acquired in their descent, from their springs,

their quantity accumulates in the same bed
by the junction of several streams together,

and their depth increases in consequence.
This junction and successive accumulation
ot many streams in the same bed, which we
§ee universally in a greater or lesser degree
in all rivers throughout the known world,

,

and which is so absolutely necessary to the

motion of their waters, can only be attributed,

says Signor Guglielmini, to the infinite wis-

dom of the supreme Author of Nature.
The velocities of flowing waters is very

far from being in proportion to the quantity

of declivity in their bed. If it was a river

whose declivitv is uniform and double to that

of another, it ought only to run with. double
the swiftness when compared to it ; but in

;
effect it is found to have a much greater, and
its rapidity, instead of being only double,

will be Iriple, quadruple, and sometimes
i even more

;
for its velocity depends much

more on the quantity and depth of the water,

and on the compression of the upper waters

on the lower, than on the declivity of the

bed. Consequently, whenever the bed of a

river or canal is to be dug, the declivity

must not be distributed equally throughout

the whole length
;
but, to give a swifter cur-

rent to the water, the declivity must be
much greater in the beginning of its course

than towards the end where it disembogues
Itself, and where the decli vity must be almost

insensible, as we see is the case in all natural

rivers; for when they approach near the sea,

their declivity is little or nothing
;
yet they

flow with a rapidity which is so much greater,

as they contain a greater volume of water
;

so that in great livers, although a large ex-

tent of their bed next the sea should be abso-

lutely horizontal, and without any declivity

at all, yet their waters do not cease to flow,

and to, flow even with great rapidity, both

from the impulsion of the back-waters, and
from the compression of the upper waters

upon the lower in the same section.

Whoever is well acquainted with the prin-

ciples of the higher geometry, will easily

perceive that it would be no difficult matter

so to dig the bed of a canal or river, that the

velocity of the current should be every where
equal. It would be only giving it in the form

of a curve along which a moving body should

recede from a given point, and describe

spaces every where proportional to the times,

allowance being made for the quantity of

effect of the compression of the upper waters

upon the lower. This curve is what is called

the horizontal isochronic, being the ’flattest

of an infinity of others which would equally

answer the "problem where fluids were not

concerned.

All obstacles whatever in the bed of a

l iver or canal, such as rocks, trunks of trees,

banks of sand and mud, &c. must necessari-

ly hinder proportionablv the free running off

of the water
;

for it is evident, that the waters

so far back from these obstacles, until the

horizontal level of the bottom of the bed
becomes higher than the top of the obstacles,

must be entirely kept up and hindered from

running off in proportion. Now as the

waters "must continue to come down from

their sources, if their free running off is hin-

dered by any obstacles whatever, their rela-

tive height back from them must necessarily

be increased until their elevation, combined
with the velocity of their current proceeding

from it, is arrived to such a pitch at the point

where the obstacles exist, as to counterba-

lance the quantity of opposition or impedi-

ment proceeding thence, which frequently

does not happen until all the lower parts of

the country round about are laid under

water.

Now it is certain from all experience, that

the beds of rivers and canals in general are

subject to some or others of the obstacles

above-mentioned. If rocks or trees do not

bar their channels, at least the quantity of

sand, earth, and mud, which their streams

never fail to bring down, particularly in

floods, and which are unequally deposited

according to the various windings and de-

grees of swiftness in the current, must un-

avoidably, in course of time, fill up, in part,

different places in the channel, and hinder the

free running off of the back-waters. This is

certainlv the case, more or less, in all rivers,

and in all canals of long standing, as is no-

torious to all those well acquainted with

them. Hence, if these accidents are not

carefully and with a constant attention pre-

vented, inundations occur which sometimes

lay waste whole districts, and ruin the finest

tracts of ground, by covering them with

sand ; hence rivers become unnavigable, and

canals useless for the purposes for which they

were constructed. Canals, in particular, as

their waters for the most part remain stagnant

in them, are still more liable than rivers to

have their beds fill up by the subsiding of

mud, and that especially for some distance

above their sluices
;
insomuch, that if con-

tinual care is not taken to prevent it, or re-

medy it as often as it happens, they will soon

become incapable of receiving and passing

the same vessels as formerly. Nay, the

very sluices themselves, if the floors of their

bottoms are not of a depth conformable to

the bed of the canal, will produce the same
accidents as those we have been speaking o'l

;

for if they are placed too low, they will be

continually filling up with sand or mud; if

too high, "they have the same effect as banks

or bars in the bed of a river, that is, they

hinder all the back-waters under their level

from running off, and soon fill up the bed

to that height by the subsiding of mud.
This effect is much accelerated by the shut-

ting of the lower sluices, which makes a great

volume of water flow back to those next
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above them, till the whole is filled and be-

come stagnant. Now it is evident, that this

stale of tilings must contribute far more'lo

the subsidency of mud, and all other matters

brought down by the waters in canals, than

can be the case in rivers whose currents con-

stantly flow.

The waters of all rivers and canals are

from time to time muddy ;
their streams,

particularly during rains and floods, carry

along with them earth and other substances

which subside in those places where their

currents are the least, by which their beds

are continually raised ; so that the successive

increase of inundations in rivers, and of un-

fitness for navigation in canals, when they

are neglected and left to themselves, is a na-

tural and necessary consequence of the state

of things, which no intelligent person can be

at a loss to account for
;
and yet whole coup-

tries remain in this habitual state of negli-

gence, to their very great detriment.

Having thus shown the principal accidents

which rivers and canals are liable to, with the

causes of them, our author proceeds to point

out the most efficacious methods of prevent-

ing them, or at least of diminishing their ef-

fects. They flow immediately from the

principles laid down in his essay, and do not

need many words to make them completely

understood. A work of this kind, he ob-

serves, if it is properly conducted, must be
begun at the lower end of the river or canal

:

that is, at that end where their waters are

discharged into the sea, or where they fall

into some other greater river or canal,

whence their waters are carried off without

further hindrance. If it is a river whose
bed, by being filled up with sand, mud, or

other obstacles, and by being otherwise be-

come irregular in its course, is often subject

to its inundations, and incapable of internal

navigation, the point, from which the work
must be begun and directed throughout all

the rest of the channel, is from the lowest

water-mark of spring-tides on the shore at the

month of the river, or even something be-

low it, if it can be done; though this part

will soon fill up again by the sand, mud, Nr,
which the tides cease not to roll in.

If it is a canal whose bed is to be dug
anew, or one already made, which is to be
cleaned and deepened from the, sea-shore or

some large river back into the country, and
where no declivity is to be lost, as is the case

in all flat countries ;
tire work must be be-

gun, and the depth of the whole channel di-

rected, from tire lower water-mark of spring-

tides, if tire mouth is to the sea, or from
such a depth in the channel of the river,

if the canal falls into one, that there maybe
such a communication of water from the ca-

nal to the river, in all situations of the cur-

rent, as may let boats freely pass from one
to the other. This, of course, must also

direct the depth of the tloor of the last sluice

towards the mouth of the canal, be it to the

sea or into a river. If the bottom or floor

of a sluice already constructed is too .low,

it will soon till up with sand or mud, and
hinder the gates from opening, unless it is

continually cleaned out : if, on the contrary,

this floor is too high, and in a canal whose
natural declivity is too little for the free cur-

rent of the water, as is generally the case

in Holland and Flanders, all depth of the
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bed of theteanal below the horizontal level

of the bottom of the sluice will serve to no
manner of purpose, either for navigation, or

for carrying off the back-watt-is, but will

soon till up with mud, in spite of all means
used to tlie contrary, except that of digging

jt continually anew to no manner of purpose.

Setting off from this determinate point,

at the mouth of a river, or at the bottom of

the last sluice upon a canal, which are to be
cleaned and deepened; the work must be
carried on, inconsequence uniformly through-

out; their whole course backwards into the

country as far as is found necessary for the

purposes intended. This is to be done after

the following manner:
1st. One must dig up and carry away all

irregularities in the bottom and sides of the

bed, such as banks of sand and mud, rocks,

stumps or trunks of trees, and whatever else

may cause an obstacle to the regular motion
of the water, and to the free passage of ves-

sels upon it.

2d!y. If the declivity of the bed should be
stili too little to give a sufficient current to

carry off the water as often and as fast as is

necessary, the whole bed itself must lie regu-

larly deepened, and what is dug out from the

bottom must be laid upon the sides, to ren-

der it narrower in proportion to its depth.

3dly. Wherever the banks are too low to

contain the stream in all its situations, they

must be sufficiently raised; which may be
conveniently done with what is dug out from
the bed ; and the whole being covered with

green turf will render these banks firm and

solid against the corrosion of the water. It

is proper at all times to lay upon the banks

what is dug from the bed, by which they are

continually strengthened against the force of

fche current.

4thly. It is often necessary to diminish the

windings aiad sinuosities in the channel as

much as possible, by making new cuts where-

by its course may approach towards a right

line. This is a great resource in flat coun-

tries subject to inundations ;
because there-

by all the declivity of a great extent of the

river, through its turns and windings, may
be thrown into a small space by cutting a

new channel in a straight line
;

as may ge-

nerally be done without obstacle in such

countries as we are speaking of, and hereby

the velocity of the current will be very greatly

augmented, and the back-waters carried off

to a surprising degree.

Stilly. Wherever there is a confluence of

rivers or canals, the angle of their junction

must be made as acute as possible, or else

the worst of consequences will arise from

the corrosion of their respective streams ;

what they carry off from the sides will be

thrown into Irregular banks in the bottom of

the bed. This acute angle of the junction

may always be procured by taking the direc-

tion at some distance from the point of con-

fluence.

Othly. Wherever the sides or banks of a

river are liable to a more particular corro-

sion, either from the confluence of streams,

or from irremediable windings and turns in

the channel, they must be secured against

it as much as possible by weirs : for this cor-

rosion not only destroys the banks, and alters

by degrees the course of the river, but also

nils up the bed, and produces all the bad

effects we have spoken of above.

7thly. But the principal and greatest at- >

tendon in digging the beds of rivers and ca-

nals must be had to the quantity and form of

their declivity. This must be done uniformly

throughout their whole extent, or so much
of it as is necessary for the purposes in hand,

according to the principles laid down. Con-

formable thereto, the depths of their beds,

and of the lloors of their sluices, at the mouths

where they discharge their waters, being

fixed, the depth of the rest of the beds, and

the quantity of declivity, must be regulated

in consequence thereof, so as to increase re-

gularly the quantity of the declivity in equal

spaces the further we recede from their

mouths, and proceed towards their sources

or to the part where the regular current is to

take place.

If the depth and volume of water in a river

or canal is considerable, it will suffice, in the

part next the mouth, to allow one foot per-

pendicular of declivity through six, eight, or

even, according to Desclrales, ten thousand

feet in horizontal extent ; at most it must
not be above one in six or seven thousand.

Hence the quantity of declivity in equal

spaces must slowly and gradually increase

as far as the current is to be made fit for

navigation
;
but in such a manner, as that at

this upper end there may not be above one

foot of perpendicular declivity in four thou-

sand feet of horizontal extent. It it is made
greater than that in a regular bed containing

a considerable volume of water, the current

will be so strong as to be found very unfit for

the purposes of navigation.

Mr. Mann calls the centre ofthe current, or

more properly, line of greatest current, that

line which passes through all the sections of

a river, in the point where the velocity of

the current is the greatest of all. If the cur-

rent of a river is regular, and in a right line,

its centre or line of greatest velocity will be

precisely in the centre of the sections
;
but

on the contrary, if the bed is irregular and

full of turns and windings, the centre, or line

of greatest current, will likewise be irregu-

lar, and often change its distance and direc-

tion with regard to the centres of the sec-

tions through which the waters flow, ap-

proaching successively, and more or less, to

all parts of the bed, but always in proportion

and conformably to the irregularities in the

bed itself.

This deviation of the line of greatest cur-

rent from the centres of the sections through

which it passes, is a cause of many and great

changes in the beds of rivers, such as the

following

:

1st. In a straight and regular bed, the

greatest corrosion of the current will be in the

middle of the bottom of the bed ; because it

is that part which is nearest to the line of

greatest current, and at the same time

which is most acted upon by the perpen-

dicular compression of the water. In this

case, whatever matters are carried off

from tine bottom will be thrown, by the

force of the current, equally toward the two

sides, where the velocity of the steam is

the least in the whole section.

2dly. If the bed is irregular and winding,

the line of greatest current will be thrown

towards one side of the river, where its great-

est force will be exerted in proportion to the

local causes which turn it aside: in short

turns of a river there will be a gyration, or

turning round of the stream, from its beating

against the outer side of the angle
;

tins part

will be corroded away, and the bottom near

it excavated to a great depth.. The matters

so carried off will be thrown against the op-

posite bank of the river where the current is

the least, and produce a new ground called

an alluvion.

3dlv. Inequalities at the bottom of a river

retain and diminish the velocity of the water,

and sometimes may be so great as to make
them reflow ;

all these effects contribute to

the subsiding of sand, earth, and other mat-

ters, which cease not to augment the volume

of the obstacles themselves, and produce

shallows and banks in the channel. These
in time, and by a continuance of the causes,

may become islands, and so produce great

and permanent changes and irregularities in

the beds of rivers.

4thly. The percussions of the centre of the

current against the sides of the bed are so

much the greater as they are made under a

greater angle of incidence ; whence it follows,

that the force of percussion, and the quantity

of corrosion and detriment done to the banks

and weirs of rivers, and to the walls of build-

ings which are exposed to that percussion,

are always in a direct compound proportion

of the angle of incidence, of the greatness

and depth of the section together, and of the

quantity of velocity of the current.

5tlily. It may happen in time, that the ex-

cavation of the bottom, and the corrosion of

the sides, will have so changed the form of

the bed as to bring the force of percussion

into equilibrium with the velocity and direc-

tion of the current; in that case, all further

corrosion and excavation of the bed ceases.

6thly. This gives the reason why when
one river falls into another almost in a per-

pendicular direction, and makes with it too

great an angle of incidence, this direction is

changed in time, by corrosions and alluvions,

into an angle much more acute, till the

whole comes into equilibrium.

7lhly. So great and such continued irre-

gularities, from local causes, may happen in

the motion of a river as will entirely change

its antient bed, corrode through the banks

where they are exposed to the greatest vio-

lence of percussion of the stream, and open
new beds in grounds lower than the old one

is become.
8thly. Hereupon the state of the old bed

will entirely depend on the quantity of

water, and on the velocity and direction of

the current in the new one ;
for immediately

after this division of the v\ aters into two bed's

is made, the velocity of the current in the old

one will be diminished in proportion to its

less depth. Inconsequence, the wat; rs will

precipitate more of their mud, &c. in equal

spaces than they did before ; which win more
and more raise up the bottom, sometimes

even till it becomes equal with the surface of

the stream. In this case, all the water of the

river will pass into the new bed, and the old

one will remain entirely dry. It is well

known that this has happened to the Rhine

near Leyden, and to many other rivers.

9thly.' Hence the cause of the formation

hsf the new branches and mouth, by which

great rivers discharge their waters into the

sea.
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But in proportion as a river, that has none

of these obstacles in its bed, approaches to-

wards its mouth, we see the velocity of its

current augment, at the same time that the

declivity of the bed diminishes. It is for this

reason that inundations are more frequent

and considerable, and do more damage in the

interior parts' of a country, than towards the

mouths of most rivers.

In the Po, for example, the height of the

banks made to keep in the waters, diminishes

as the river approaches to the sea. At Fer-

rara, they are twenty feet high: whereas,

nearer the sea, they do not exceed ten or

twelve feet, although the channel of the river

is not larger in the one place than in the

other.

The mouths of rivers, by which they dis-

charge their waters into the sea, are liable to

great variations, which produce many changes

in them.

1st. The velocity and direction of the cur-

rent at these mouths are in a continual varia-

tion, caused by the tides, which alternately

retard and accelerate the stream.

2d!y. During the flowing of the tide, tire

current of the river is lirst stopped, then

turned into a direction entirely contrary

throughout a considerable extent : if we may
believe M. de Buffon, there are rivers in

which the effect of the tides is sensible at 150

or 200 leagues from the sea.

3dlv. This state of things is a cause of a

a great quantity of sand, mud, &c. being pre-

cipitated and accumulated in the channel

near the mouth. This continually raises and

widens the bed, and at last changes it entirely

into a. new place, or at least opens new

mouths to discharge the waters at. The
Rhine, the Danube, the Wolga, the Indus,

the Ganges, the Nile, the Mississippi, and

many other rivers, are instances of this.

4thly. All these effects are less sensible at

the mouths of little rivers, as their currents

oppose no sensible obstacle to the flowing of

the tides ;
so that the ebb carries oft again

what the flow had brought in.

Whenever the course of a river through-

out a considerable extent of country, ap-

proaches towards a right line, its current

will have a very great rapidity ; and the ve-

locity wherewith it runs diminishing the ef-

fect of its natural gravitation, the middle of

the current will rise up, and the surface of

the river will form a convex curve of suffi-

cient elevation to be perceived by the eye ;

the highest point of this curve is always di-

rectly above the line of greatest current in

the stream.

Oil the contrary, when rivers approach

near enough to their mouths for a sensible

effect to be produced in them by the flowing

of the tides; and also, when In other parts of

their course they meet with obstacles at the

sides of their channel ; in botii these cases

the surface of the water at the sides of the

current is higher than in the middle, even

though tiie stream should be rapid. In this

situation of things, the surface of the river

forms a concave curve, the lowest point of

which, or that of inflection, is directly over

the line of greatest current. The reason of

this is, that there are in this case two different

and opposite currents in the river ;
that by

which the waters flow towards the sea, and

preserve their motion even to a considerable
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distance ; and that of the waters which re-

mount, either by the flowing of the tide, or

by their meeting with local obstacles, which

form a counter current.

An island in the middle of a river produces

the same effect as obstacles at the sides, re-

gard being had to the difference of situation

of each.

Eddies and whirlpools in rivers, in the

centre ofwhich there appears a conical or spiral

cavity, and about which the water turns with

great rapidity and sucks in whatever ap-

proaches it, proceed in general from the mu-
tual percussion of these two counter cu: rents;

and the vacuity in the middle is produced

by the action of the centrifugal force, by

which the water endeavours to recede, in a

direct ratio of its velocity, from the centre

about which it moves.

If rivers persevered always nearly in the

same state, ihe best means of diminishing the

velocity of the current when it is found too

great for the purposes of navigation, would

be by widening the channel; but as all rivers

are subject to fr quent increase and diminu-

tion, and consequently to very different de-

grees of velocity and force in the current,

this method is liable to produce very detri-

mental effects ; for, when the waters are low,

if the channel is very large in proportion,

the stream will excavate a particular bed,

j

which, according to the irregularities of the
1 bottom, will form various turnings and wind-

j

mgs with regard to the principal bed ; and,

I when the waters come to increase, they will

follow, to a certain degree, the directions

which the bottom waters take in this particu-

lar bed, and thereby will strike against the

i sides of the channel, so as to destroy the

banks and cause great damages.

Ii would be possible to prevent in part

I

the bad effects proceeding from the current

striking against the banks, by opening, at

tho'e places where it strikes, little gulphs

I into the land, dug in such a form and direc-

j

tiou as (hat the striking current should enter

l and circulate therein, so as to destroy, or at

least, greatly diminish its velocity. T his ef-

fect would be felt for a considerable way
down the river.

This same method might probably be used

with success against the destruction of bridges,

weirs, &c. by the violence of the stream dur-

ing floods. Such gulfs being dug into the

outer side of those turnings in the river which

are immediately above the place to be se-

cured from the violence of the stream, would

successively diminish its velocity, its force

and dangerous effects, a considerable way
down the river.

RIV1NA, a genus of the monogynia order,

in the tetrandria class of plants. The peri-

anthus is four-leaved, coloured, and perma-

nent, the leaflet oblong egged and obtuse

;

there is no corolla, unless the caiyx is con-

sidered as such. There are four or eight

filaments, shorter than the calyx, approach-

ing by pairs, permanent
;

the antherx are

small. The germ is large and roundish ; the

style very short ; the stigma simple andOb-
tuse. The berry is globular, sitting on the

green reflected calyx, one-celled with an in-

curved point. There is one seed, jensform,

and rugged. There are four species. It

grows naturally in most of the islands of the

West Indies. The juice of the berries of the
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plant will stain, paper and linen of a bright

red colour, and many experiments Tirado with

it to colour flowers have succeeded extreme-

ly well in the following manner ; the juice

of the berries was pressed out, and mixed

with common water, putting it into a phial,

shaking it well together for some time, till

the water was thoroughly tinged ; then the

flowers, which were white and just fully

blown, were cut off, and their stalks placed

into the phial
;
and in one night the flowers

have been finely variegated with red; the

flowers on which the experiments were made,

were the tuberose and the double white nar-

cissus.

RIX-DOLLAR, a silver-coin current in

different parts of Europe. See Coin.
ROACH. See Cyprinus.
ROAD, in navigation, is a place of an-

chorage at some distance from shore, where
vessels usually moor, to wait for a wind or

tide proper to carry them into harbour, or

to set sail. When the bottom is firm, clear

of rocks and sheltered from the wind, it is

called a good road ; and when there is but

little land on any side, it is termed an open
road. The roads in his majesty’s dominions

are free to all merchant vessels, belonging

to his subjects and allies. Captains and
masters of ships who are forced by storms,

&c. to cut their cables, and leave their an-

chors in the roads, are obliged to fix marks
or buoys, on pain of forfeiting their anchors,

& c. Masters of ships coming to moor in a
road, must cast anchor at such a distance, as

that the cables, & c. do not mix, on pain of

answering the damages ;
and when there

are several vessels in the same road, the out-

ermost to the sea-ward is obliged to keep a

light in his lanthorn in the night-time, to ap-

prise vessels coming in from sea.

ROASTING. See Metallurgy.
ROB, in pharmacy, the juices of fruit

purified and inspissated till it is of the con-
sistence of honey.

ROBBERY, in law is a felonious taking

away of another man’s goods from his per-

son or presence again t his will, putting him
in fear, *and of purpose to steal the same.
West. Symbol. To make a robbery there

must be a felonious intention ; and so it ought
to be laid in the indictment. 1 H. II. 532.

It is immaterial of what value the thing taken
! is ; a penny, as well as a pound thus forcibly

extorted, makes a robbery. 1 Ilaw. 34.

If a man forces another to part with his

property, for the sake of preserving his cha-

racter from the imputation of having been
guilty of an unnatural crime, it will amount
to a robbery, even though the party was un-
der no apprehension of personal danger.
Leach’s Cro. Law, 257.

If any thing is snatched suddenly from the
head, hand, or pe son of any one, without
any struggle on the part of the owner, or
without any evidence of force, or violence

being exerted by the thief, it does not amount
to robbery. But if any tiling is broken or
torn in consequence of the sudden seizure, it

would be evidence of such force as woulep
constitute a robbery: as where a part of a
lady’s hair was torn away, by snatching a
diamond pin from her head, and an ear was
torn by pulling off an ear-ring ; each of these

cases was determined to be a robbery.
Leach’s Cro. Law, 264.

By 7 G. II. c. 21, if any person shall, with
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any offensive weapon assault, or by menaces,

or iu any forcible or violent manner, demand
any money or goods, with a felonious intent

to rob another, he shall be guilty of felony,

and be transported tor seven years.

If any person being out of prison, shall

commit any robbery, and afterwards discover

any two persons guilty of robbery, he shall

have the king’s pardon.

The hundred in which .a robbery on the

highway is committed., is liable to pay the

damage when it is committed between the ris-

ing and setting of the sun, in any day, ex-

cept Sunday, in case the robbers are not

taken in forty clays; hue and cry being made-

after the robber. And he who apprehends

and prosecutes a robber on the highway, so

as to convict him, is entitled to receive of

tlie sheriff of the county where the robbery

was committed, the sum of forty pounds,

with the horse, furniture, arms, &c. upon

such person’s producing a proper certificate

from the judge before whom the robber was

^convicted.

ROBERGIA, a genus of the class and

.order decandria peiilagynia. The cal. is

five-parted ;
pet. live; drupe with one-seed-

ed nut and two-valved shell. There is one

spec ies a shrub of Guiana.

ROBIN IA, fa'se acacia, a genus of the

xlpcandria order, in the ctiadelphia class ot

plants: and in the natural method ranking-

under the 32d order, papilionacean The
calyx is quadrifid ; the legumen gibbous and

elongated. There are seventeen species.

The "’most remarkable is the caragnana, the

le ives of which are conjugated, and composed

of a number of small folioles, of an oval

figure, and ranged by pairs on one common
stock. The (lowers are leguminous, and are

clustered on a filament. Every flower con-

sists of a small belUshaped petal, cut into

four segments at the edge, the upper part

being rattier the widest. I he keel is small,

open, and rounded. I he wings aie large,

oval, and a little raised. Within are ten

- stamina united at the base, curved towards

the top, and rounded at the summit. In

the midst of a sheath, formed by the filaments

of the stamina, the pistil is perceivable, con-

sisting of an oval germen, terminated by a

kind of button, this germen becomes af-

tewards an oblong Ratfish 'curved pod, con-

tain ng lour or five seeds, of a size and shape

irregular and unequal
;
yet in both respects

somewhat resembling a lentil.

This tree grows naturally in the severe

climates of Northern Ada, "in a sandy soil

mixed with black light earth. It is particu-

larly found 011 the banks of great rivers, as

the Obv, Jenisia, &c. It is very rarely met

with in "the inhabited parts of tiie country, be-

cause cattle are very fond of its leaves, and

hogs of its roots ;
and it is so hardy, that the

severest winters do not affect it. Gmelm

found it in the neighbourhood of Tobolsk,

buried under fifteen feet of snow and ice, yet

had it not suffered the least damage. Its

culture consists in being planted or sowed in

a lightish sandy soil, which must on no ac-

count have been lately manured. It thrives

best near a river, or on the edge of a brook

or spring; but presently dies if planted in a

marshy spot, where the" water stagnates. If

'

jt is planted on a rich soil, well tilled, it will

grow to the height of twenty feet, and in a
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very few years will be as big as a common
birch tree.

In a very bad soil this tree degenerates,
and becomes a mere shrub ; the leaves grow
hard, and their fine bright green colour is

changed to a dull deep green. The Tongu-
siau Tartars, and the inhabitants of the 1101 th-

em parts of Siberia are very fond of the fruit

of this tree, it being almost the only sort of
pulse they eat. The leaves and tender shoots

of this tree make excellent fodder for sever-

al sorts of cattle. The roots being sweet and
succulent, are very well adapted for fattening

hogs ; and the fruit is greedily eaten by all

sorts of poultry. After several experiments
somewhat similar to the methods used with
anil and indigo, a fine blue colour was pro-
cured from its leaves. The smaller kind of
this tree seems still better adapted to answer
this purpose. The striking elegance of its

foliage, joined to the pleasing yellow colour
of its beautiful flowers, should, one would
imagine, bring it into request for forming
nosegays, or for speedily making an elegant

hedge. Besides the qualities above recited,

it possesses the uncommon advantage of grow-
ing exceedingly quick, and of being easily

-transplanted. There are large plantations

of it now in Sweden, Norway, Lapland, and
Iceland.

The robinia spinosa is a beautiful hardy
shrub, and on account of its robust strong
prickles, might be introduced into this coun-
try as a hedge plant, with much propriety.
It resists the severest cold of the climate of
St. Petersburg!-), and perfects its seed there.

It rises to the height of six or eight feet;

does not send out suckers from the root,

nor ramble so much as to be kept with dififi-
j

culty within bounds. Its flowers are yellow,
j

and the general colour of the plant "a light

pleasing green.

ROBINSON IA, a genus of the icosandria

nionogvnia class and order. 7'he cal. is five-

toothed
;

pet. five; berry striated, two-cell-

ed ;
cells one-seeded ; seeds villose. There

is one species, a tree of Guiana.

ROCIIFORTIA, a genus of the class and
order pentandria digynia

; the cal. is five-

parted
;

cor. one-petalled, funnel-form, in-

ferior ; fruit two-celled, many-seeded. There
are two species, shrubs of Jamaica.

ROCK-CRYSTAL. See Quartz.
ROCKET. See Pyrotechny.
ROCKS are divided into five classes:

namely, 1. Primitive rocks; 2. Rocks of
transition ; 3. Stratified, or se- ondary rocks

;

4. Alluvial depositions
;

5. Volcanic rocks.

Rocks primitive.

The rocks belonging to this class are dis-

tinguished from all others in containing no
remains of organic bodies, and in being co-

vered by the rocks of the other classes, but
never themselves covering any other class of

rocks. The term primitive was applied bv
Lehman, to whom we are indebted for the

first scientific division of rocks, on the sup-

position that the rocks so denominated were
formed before any other

; and the term has

been continued by Werner, because he has
embraced the same hypothesis. The follow-

ing table contains the different divisions of

primitive rocks, arranged according to the
order in which Werner thinks they were
formed. b

1. Granite, 7. Serpentine,
2. Gneiss, 8. Primitive limestone
3. Micaceous shistus, 9. Primitive trap,

^Argillaceous shis- 10. Quartz,
tus, 1 1 . Topasfels,

j. Porphyry, 12. Kieselschiefer.

6. Sienife,

Let us take a view of each of these ia

order.

Granite is composed essentially of felspar,

quartz, and mica, crystallized and united to
each other. The size and proportion of the
constituents vary exceedingly

; but the fels-

par usually predominates, and the proportion
of mica is smallest. Its texture is granular,
and its liardness usually very considerable:
hence it admits a fine polish, and is very
beautiful and durable. Granite sometimes
contains schorl accidentally mixed with it,

and still more rarely garnets. Granite rocks
are sometimes stratified, and sometimes not.
They are very common, especially in great
chains of mountains. Granite contains few
ores. Those of iron and tin occur most fre-

quently. See Granite and Gneiss.

Gneiss, like granite, is composed essential-

ly of felspar, quartz, and mica ; but they
form plates which are laid on each other, and
separated by thin layers of mica. The beds
of gneiss sometimes alternate with Rivers of
granular limestone, shistose, hornblende, and
porphyry.

Micaceous shistus. This rock is com-
posed essentially of quartz and mica, which
alternate in plates. The mica is usually most
abundant. It is grey or brown, and some-
times greenish. The texture of micaceous
shistus is essentially shistose. Its stratifica-

tion is very distinct. It very frequently con-
tains garnets, and sometimes felspar, cyanile,
granalite, and tourmalines. In mountains,
beds of micaceous shistus often alternate
with those of granular limestone and horn-
blende shistus, and sometimes with those of
actinote, pyrites, galena, and other metallic

bodies. Indeed almost all the metals are
found in it either in beds or veins.

Argillaceous shistus. This rock is com-
posed essentially of slate or argillaceous shis-

tus
; but it sometimes contains accidentally

quartz, felspar, shorl, hornblende, and py-
rites. It is always shistose

; but the thick-

ness of the layers varies considerably. The
beds of this rock are often interrupted by
subordinate beds of other minerals. ; the
chief of these are chlorite-shislus, talc-shistus,

zeichen-schiefer, alum-shistus. These fre-

quently pass into argillaceous shistus. Some-
times also beds of granular limestone, horn-
blende, and some metallic ores, alternate

with argillaceous shistus. This rock usually
covers micaceous shistus.

Ores arc common in this rock, but less so
than in the two preceding. They are usually
in veins.

Porphyry. The term porphyry js applied

|

to all rocks consisting of a compact ground,
in which distinct and separate crystals of
some other substance are embedded". Wer-
ner confines it to certain primitive rocks
which belong to a particular formation.
These, considered relative 'to their ground,
are divided into rive species, each of which
is denominated from its ground.

1. Hornstone porphyry. The hornstone
is sometimes conchoidal, sometimes splintery.
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are quartz and felspar.

2. Felspar porphyry. The ground is usu-

ally red. The cry stals are felspar and quartz.

3. Sienite porphyry. The ground is a

mixture of felspar and hornblende. The
crystals are felspar and quartz.

4. Pitchstone porphyry. The ground is

red or green, sometimes brown, and even
black.

5. Clay porphyry. The ground is an in-

durated clay, commonly reddish, which

sometimes passes into splintery hornstone.

The crystals are felspar and quartz ; some-
times it contains- hornblende, and more rare-

ly mica.

Porphyry mountains are not stratified, and

contain no beds of foreign substances. They
are not rich in ores, yet frequently contain

veins worth working. *

Sienite. This rock is composed essentially

of crystals of felspar and hornblende, imme-
diately and intimately united. The felspar

usually predominates. When the felspar is

compact, the rock assumes a porphyritic

structure. ,lt sometimes contains accidentally

grains of quartz and mica, but in a very

small proportion. Its texture is granular,

rarely shistose. Seldom stratified. Does
not contain foreign bed'. It sometimes con-

tains metallic veins. It usually covers por-

phyry.

Serpentine. This rock is essentially simple.

Sometimes it contains accidentally talc, as-

bestus, and steatites ;
and sometimes mica,

garnets, and granular limestone, magnetic

ironstone, arsenical pyrites, &c. Serpentine

rocks are not stratified. Seldom contain

beds of foreign minerals. They contain few

ores, and seldom any worth working.

Primitive limestone. This rock is essen-

tially simple : its mass is granular limestone

of a greyish white colour. Sometimes it is

accidentally mixed with mica, quartz, horn-

blende, tremolite, aetinote, asbestos, talc,

&c. Its texture granular, the grains have a

foliated texture, and a crystallized appear-

ance. This rock sometimes contains metal-

lic veins; chiefly of galena, magnetic iron-

stone, blende, and pyrites.

Primitive traps. The word trap is Swed-
ish, and signifies a stair. It was applied by
the Swedish mineralogists to certain rocks

whose strata when exposed, the one jutting

out under the other, gave an appearance

somewhat like a stair. The term was adopt-

ed by other nations, and was applied indis-

criminately to a great variety of rocks ;

which yet bore a certain resemblance to each

other. This generalization, however, int o-

dueed much confusion into the subject, which

was first cleared up by Werner and ins dis-

ciples. Under the term traps Werner com-

prehends certain series of rocks, distinguished

chiefly by the hornblende, which they all

contain, in the most antient, the hornblende

is almost pure; this purity gradually di-

minishes, and in the most recent traps the

hornb'endedegenerates to a kind of indurat-

ed day. There are, then, three formations

of traps; 1. Primitive traps; 2. Transition

traps ; 3. Secondary traps. The first only

occupy our attention at present.

The primitive traps are composed almost

entirely of hornblende. It is sometimes mixed

with felspar, more rarely with mica and py-

rites, There are four species ;
1. Common
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hornblende ;
2. Shistose hornblende ; 3. Pri-

mitive grunstein ;
4. Shistose grunstein.

1 . Common hornblende is a simple rock.

Its grains are sometimes so small that it ap-
i

pears compact. Sometimes it contains mica.

2. Shistose hornblende occasionally con-
j

tains quartz, aetinote, and pyrites.

3. Primitive grunstein is a mixture of

hornblende and felspar. It is divided into

different varieties, according as its texture is

granular or compact. 1st. Common grun-

stein, in which the hornblende and felspar

are intimately united. It resembles a sien-

ite, in which the hornblende predominates.

2d. Fine grained grunstein, in which are em-
bedded crystals of felspar. Texture at once

granular and porphyritic. 3d. When the

grains become very fine, the grunstein be-

comes porphyritic. 4th. When the mass be-

comes entirely homogeneous, we have the

green porphyry of the antients.

4. Shistose grunstein is a rock composed
of compact felspar, hornblende, and a little

|

mica; sometimes it contains also quartz.

Its texture is shistose. The hornblende and

felspar occur nearly in equal proportion.

Grunstein often contains metallic veins,

Quartz. Considerable rocks occur com-
posed entirely of quartz. Sometimes, in- i

deed, they contain accidentally mica, felspar,
j

tin, pyrites. The texture of these rocks is
j

usually compact, but sometimes shistose.

Topasfds. dins rock -is composed of quartz,
j

shod, topaz, and lilhomarga. d he first
;

three ingredients alternate in thin beds. Its
j

texture is granular ; its structure shistose.
j

Very rare. It has been found only in Saxony,
j

near Awerbach, forming a mountain called
j

Schneckcnstein. It rests upon granite, and
j

contains no ores.

Kieselchiefer. Kieselchiefer, or siliceous !

shistus, often forms considerable rocks.

1 heir texture is compact. They are often
1

traversed by small veins of quartz, They
contain no metallic substance.

Rocks of transition.

ddie rocks belonging to this class agree

with those of the first in containing no re-

mains of organized beings, or at least but

seldom ;
but they have a considerable re-

semblance to those of the third class. Wer-
ner considers them as forming the passage be-

tween the first and third class of rocks; •

hence their name. The following table con-

tains a list of the transition rocks.

1. Transition limestone,

2. Grauvvacke,

3. Transition traps,

Let us take a view of each of these in

order.

Transition limestone. This rock is simple.

Its mass is a limestone ; sometimes granular,

sometimes compact, according as its age ap-

proaches to primitive or secondary limestone.

Fracture is somewhat splintery. Somewhat
transparent. Its colours are variously ming-

led ; often red or black with white veins.

Seldom contains foreign substances. Some-
times shells are observed in its superior strata..

Sometimes it alternates with beds of argil-

laceous shistus, and sometimes with beds of

mandelstein, as in Derbyshire. It usually

covers argillaceous shistus. Seldom rises to

any considerable height. Usually stratified.

Strata very thick. Often contains metallic

veins.

Graurvacke. There are two species of

rocks of grauwaeke, common and shistose.

Common grauwaeke is a sandstone com-
posed of grains of quartz, kieselchiefer, and
argillaceous shistus agglutinated by a cement
of clay. The grains are sometimes very

small, sometimes as large as a hazel nut.

Shistose grauwaeke is a simple shistose

rock, which has a strong resemblance to ar-

gillaceous shistus, but differing in its position.

It forms beds which alternate w ith common
grauwaeke.
Grauwaeke rocks are traversed by veins

of quartz. They contain sometimes shells

and reeds petrified. They contain no foreign

beds. These rocks are distinctly stratified.

T he strata do not run parallel to {hose of the

other rocks on which they lie. They usually

cover transition limestone, and do not rise

to any great height, d'hey are rich in ores.

Transition traps. The principal base of
all the rocks belonging to this formation is

grunstein. This constitutes many of the
primitive traps; but in the transition traps,

the mixture h much vn-ore intimate, the

grain is much finer, and the mass much more
homogeneous, and its constituents are more
or less blended together. Transition traps

consist principally of two species^ mandelstein
and globular trap.

1. Mandelstein or amygdaloid. By this

term is implied all rocks composed of a com -

pact ground, containing imbedded in it mi-
nerals of a round or almond fornr, or con-
taining cavities of that form, d’hey are dis-

tinguished into primitive, transition, and se-

condary mandel'steins. Transition maudel-

stein consists of a ground of shistose horn-
blende, decomposed and resembling wacken
or ferruginous clay. The cavities are some-
times empty, sometimes full, and then they
contain quartz and chalcedony. T he.toad-
stone of Derbyshire is referred to this spee-

ch's. It contains round masses of calcareous
spar.

2. Globular trap. This is a shistose gran-
stein, partly decomposed and reduced to the
state of a tine grained wacken. It is com-
posed of large spherical bodies, consisting of
concentric layers; the central part beinsc

hardest.

Transition traps .are not stratified. They
form separate conical mountains, usually near
those of transition limestone. They contain
some metallic veins of copper, iron, tin, &c:.

class m.
Rocks secondare.

These rocks are distinguished by the re-

mains of organized bodies, which they’ con-
tain abundantly. They are usually stratified.

The follow ing table contains a list of these-

different rocks, arranged according to the-

supposed time of their formation,

1. Sandstone,. 5. llock salt,.

2. Secondary lime- 6. Pit coal,

stone, 7. Eisenthon,

3. Chalk, S. Secondary traps.

4. Gypsum,

Sandstone. This rock is composed cf

quartz, varying- in size ; sometimes also grains

of kieselschiefer, and very rarely of felspar.

These grains are cemented together, some-
times by means of clay, sometimes of marl
or lime, and sometimes of quartz. The ce-

ment varies in quantity, but never predoiai-
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Mies. The si/e of the grains varies mach:
v, hen large, the rock is usually called pudd-
ing slope.

’I his rock is very distinctly stratified. The
beds of it often alternate with beds of com-
pact limestone, pit coal, oolite, and a species

of sandstone shistus fine grained, and mixed
with l.-aves of mica, which gives it the ap-

pearance of micaceous shistus. It contains

tew metallic ores of value. Sometimes co-

balt is found in it.

Secondary limestone. This rock is simple,

and composed of compact limestone. Oc-
casional iy it contains crystals of quartz, py-
rites, See. Shells occur very frequently in

it. It is very distinctly stratified. Its beds

are sometimes separated by beds of shistose

bituminous marl and sandstone, and by tu-

bercles of hornstone and flint often arranged

in beds. It is often traversed by metallic

veins, chiefly of galena, grey copper ore,

malachite, &c.
Chalk , The strata of chalk may be con-

sidered perhaps as subordinate to those of

secondary limestone. They .consist entirely

cf chalk, sometimes interrupted b;> thin beds
of flint in tubercles. Shells often occur con-

verted into siliceous matter, and sometimes
pyrites in spherical masses. No metallic ores

ever occur in them.

Gypsum. The strata of gypsum usually

occur in, mountains alternating with those of

sandstone, limestone, marl, clay, rock salt.

Tliey often contain foreign crystals ; chiefly

quartz, arragonjte, boraciie, garnet : some-

times they contain sulphur. Few petrefac-

tions are found in them except the bones of

quadrupeds. They contain scarcely any me-
tallic ores. See SULPHA! OF LIME.

Rock salt. The mountains which contain

strata of rock salt are to be referred to a

particular formation of gypsum, with which

they usually alternate. They contain no
ores.

Pit coal is found k two different forma-

tions. The first of .these is distinguished

particularly by the name of coal formation,

or mountains of coal. They are usually

composed of beds of, 1. Very brittle sand-

stone, containing often small particles of

mica; 2 Another sandstone or pudding stone

ot very large grains: 3. Shistose day; 4.

Marl 5. Limestone ; 6. An argillaceous

porphyry distinguished by the name of se-

condary^porphyry ;
7. Ferruginous clay ;

8.

Coal. "The bed's of coal vary in thickness

and in number.
This formation of coal occupies countries

of no great elevation. They occur chiefly

at the bottom of chains, and in the inter-

mediate valleys. The strata of coal in the

north of England belong to it.

Coal is found in other situations, especially

in the secondary trap formation. Those of

Scotland belong to this class.

Argillaceous ironstone. 1 he beds of this

mineral usually alternate with those of indu-

rated clay, shistose clay, marl, brandschiefer,

and sandstone. They* frequently contain ca-

lamine mixed with galena.. The impressions

of plants and marine petrefactions are often

observable in them. They usually form

small insulated hills, and are not very com-

mon.
Secondary traps. The mountains of se-

condary traps are composed of various rocks ;

some of wince belong exclusively to this for-

mation
;
others are found also in other moun-

tains. The rocks peculiar to secondary traps

are, 1. Basalt; 2. VYacken
;

3. Basaltic tufa ;

4. Secondary inandiestein ; 5. Porphyry shis-

tus
;

6. Graustein; and, 7. Secondary grun-

stein.

1. Basalt, considered as the mass of a

mountain, is a rock more or less compound ;

usually it is of a porphyritic structure, has lor

its ground the mineral called basalt. It con-

tains usually grains of olivine, augite, basaltic

hornblende, magnetic ironstone, and some-
times lcucite, felspar, quartz, &c. ;

sometimes
also mica, aetinote, chalcedony. Sometimes
it assumes tne structure of mandelstein. In

that case its cavities are idled with zeolite,

steatites, limestone, &c.
it usually appears in large separate masses

often prismatic. It is very common often

forming detached mountains.
2. Waeken sometimes forms beds in the

secondary traps. It is usually between clay

and basalt. It neither contains olivine nor
augite, but crystals of basaltic hornblende,

and above all of biack hexahedral mica. This
last substance distinguishes waeken from ba-

salt, which very seldom contains it.

3. Basaltic tufa results from the decompo-
sition of certain basalts. It consists of frag-

ments of basalt, pieces of olivine, the remains
of vegetables, ike. agglutinated by a cement
of clay.

4. The amygdaloids or mandelsteins of the

secondary traps have tor their base a clav

which seems to be a decomposed grunstein,

often penetrated with siliceous matter. It

has a good deal of resemblance to waeken,
and sometimes passes into it : at other times

it assumes a more compact texture, and pass-

es into basalt. Its cavities are sometimes
empty, sometimes tilled with green earth, zeo-

lite, limestone, &c.
5. Porphyry shistus is a rock whose structure

is shistose, and its texture porphyritic. Its

base is klingstein, containing grains of felspar

and sometimes of hornblende. It has a good
deal of resemblance to basalt, and often passes

into it But it is more nearly a chemical

compound, being more transparent, sonorous,

and Lard.

6. Graustein is a rock composed of small

grains of felspar and hornblende, which gra-

duate into each other and form a mass al-

most homogeneous of an ash grey colour. It

contains olivine and augitg.

7. Secondary grunstein, like the primitive

and transition, is composed of hornblende
and felspar

; but its grains are less perfectly

crystallised, and less intimately mixed, it

usually covers rocks of basalt.

Such are the rocks peculiar to the second-

ary traps. They have all less or more of a

crystallized structure
;
whereas the other mi-

nerals found in secondary traps, but not pe-

culiar to them, are mechanical depositions.

Waeken and basalt form the passage from the

one to the other. The mechanical deposi-

tions, sand, clay, &c. are usually lowermost

;

they are covered by waeken. Some of the

other substances always occupy the summits.

Trap mountains contain abundance of pe-

trefactions, but no ores except some veins

and grains of iron. They are usually insu-

lated; very seldom forming chains. The
mountains of basalt and porphyry shistus are

usually conicak They are hardly -ever cover-

ed by other rocks. They usually cover sand-

stone, coal, secondary limestone, shi sloti

clay ; and veins of them are not uncommon
in primitive mountains.

CLASS V.

Rocks volcanic.

This name is given to all the minerals
thrown out during volcanic eruptions. The
most complete account of them has been
given by Dolomieu, who devoted the greatest

part ot bis life to the study of volcanoes.

Bart of his division was published by him in

the Journal de Physique for 1794 ; and an
abstract of the whole has been given by Bro-
chant from notes taken during a course of
geology given by Dolomieu in 1797. Vol-
canic products have been divided bv this

celebrated geologist into live classes : i . Mi-
nerals modified by the fire ot volcanoes

; 2.

Substances not modified by the fire, or thrown
out unaltered ; 3. Substances sublimed by
the fire of volcanoes ; 4. Minerals altered-by

the sulphurous acid vapours of volcanoes
;

5. Volcanic minerals altered by the action of
the atmosphere.

Minerals modified by the fire. This set

of minerals is subdivided into two heads. The
first comprehends those minerals which,
though they have been modified by 'fire' vet
exhibit no appearance of its action. The se-

cond consists of those which retain obvious

marks of the action of lire. Those of the

first head have been distinguished bv the
name of compact lavas

;
those of the second

by the name of porous.

Compact lavas bear so close a resem-
blance to certain rocks of an origin not vol-

canic, that it is extremely difficult to distin-

guish them. Some have the appearance of
basalt; others of granite, porphyry, and va-

rious secondary traps. Dofoinieu divides

them into four species according to their

base.

1. Compact lavas with an arglllo-ferrugi-

nous base Their colour is usually black.

Fracture imperfectly conchoidal. Texture
very compact. Sonorous. Smell argillace-

ous. Attract the magnetic needle. Very
common in volcanic countries. Frequently
contain crystals of augite, felspar, hornblende,

garnet, leucite, olivine, mica. A specimen
of the lava of Catania in Sicily, analysed by
Dr. Kennedy, contained,

51.0 silk a,

19.0 alumina,

1 4. 5 oxide of iron,

9.5 lime,

4.0 soda,

1.0 muriatic acid,

99.0.

A specimen of the lava of Sta. Venere in

Sicily he found to contain

55.78 silica,

17.50 alumina,

14.25 oxide of iron

10.00 lime,

4.00

soda,

1.00 muriatic acid,

97.5.

Compact lava with a petrosiliceous base.

Colour very variable, grey, black, and white
;

but all become white before the blow-pipe.

Fracture conchoidal. Grain fine and com-
pact. Smell slightly argillaceous. Does not

affect the magnetic needle. Contains usually
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grains. of felspar; sometimes of hornblende,
mica : Lucites are uncommon in it.

Compact lavas with a granite base. So
named because they resemble granite, and
contain all its constituents. The felspar usu-
ally predominates. It is in lamellar masses,
seldom in crystals. This species contains
crystals" of hornblende, mica, augite.

Compact lavas with a leucite base. These
lavas are uncommon. No current of lava
has ever been observed composed entirely of
them. They occur near Vesuvius. In them
the leucites are so abundant and compressed,
that they assume a compact appearance.
They sometimes contain crystals of- horn-
blende, augite, mica.
Compact lavas like basalt often affect a

prismatic form.

Porous lavas, fyc. This second head con-
sists according to Dolomieu, of minerals hav-
ing the same base with compact lavas

; but
these bases have undergone certain modifi-
cations, in which the action of fire has be-
come evident. 'I hese modifications are
chiefly three ; swelling, vitrification, and cal-
cination. The minerals belonging to this
head may be reduced to seven species,

1. Porous lavas. The lavas on the surface
of currents usually assume this form ; espe-
cially the surface of the argillo-ferruginous
lavas. 'The cavities are usually spheric in

them, while in the porous lavas, formed from
the other compact lavas, the cavities are
commonly elongated. They are often em-
ployed as millstones and in buildings.

2. Seorias. d he substances distinguished
by this name have more or less resemblance
to metallic seorias. To them may be referr-
ed the substance called black pouzzolano. It

has been produced by scorification, though
it no longer retains the characters of it.

The term pouzzolano (derived from the
city Pouzzoles), has been usually applied to
earthy matters ejected by volcanoes, which
make an excellent mortar with lime. See
Puzzolana. The best is found always in
the antient currents

; that in the modern
forms bad mortar. There are three sorts of
pouzzolano

; the black, which is a scoria al-

tered : the white, which is composed of pu-
mice; and the red, which belongs to the pro-
ducts of calcination.

Compact glasses. Volcanic vitrifications
are uncommon, especially compact glasses.
They all resemble common glass. They
are more or less transparent, often black,
sometimes blueish or greenish, very seldom
colourless. Sometimes prismatic.

Porous glasses or pumice stones. When
the compact glasses are exposed to the heat
of our furnaces, they emit a great number of
air-bubbles, which renders them porous.
Such is the prigin of pumice. It lias the same
base as compact glass. The texture of pu-
mice stones is fibrous

; the fibres have a silky
lustre. Colours various

;
white, brown, yel-

low, black. But before the blow-pipe they
all melt into a white enamel. White pouzzo-
lano is composed of the detritus of these
stones. A specimen of pumice stone analys-
ed by Klaproth, yielded

77.a0 silica,

1 7.50 alumina,
1 .75 Gxide of iron,

3.00 soda of potass.

99.75.

Roe
Nearly the same result had been previous-

ly obtained by Dr. Kennedy.
Volcanic sands and ashes. The sands are

composed of grains varying i« size. They
are usually mixed with crystals of felspar,
augite, magnetic ironstone, &c. and often
cover a great extent of ground. Etna has
covered the country for 50 leagues round it

with a bed of sand twelve feet thick. Vol-
canic ashes are merely very fine sand. They
are so light, that during the eruptions of
Etna, the wind often transports them as far as
Egypt.
Agglutinated matters. These are merely

sands and ashes covered and cemented toge-
ther by a torrent of melted lava.

Calcined substances. All stony bodies
which have undergone a kind of calcination
by volcanic fires are denoted by this name.
All volcanic matters often undergo this

change. Their grain is rendered more harsh,
and tiieir feel more dry. The ferruginous
lavas become more red, and cease to be at-

tracted by the magnet.
Minerals not modified by the fire . These

matters existed in the mountain before the
commencement of volcanic fire, and are
thrown out by it unaltered. The study of
them is important, because they inform us of
the internal structure of volcanic mountains.
They usually belong to the primitive rocks.
Sometimes they are fragments of rocks, and
sometimes groups of crystals. They are
thrown out in general at the beginning of
eruptions.

Volcanoes sometimes emit torrents of
muddy water. From these have originated
the minerals called volcanic tufas. Their
colour is various.

Substances sublimed. An immense quan-
tity of matter is exhaled by volcanoes

;
partly

in the state of gas or steam, partly in a visible
form.

Hydrogen gas, carbonic acid, sulphurous
acid, muriatic acid, nitric acid, &c. have been
detected issuing from them.
The mineral substances which are sublimed

from them, and which afterwards are depo-
sited on their sides, are sulphur, which is

very abundant; mineral oil, and various salts,

especially muriats of ammonia, soda, copper,
and iron

; sulphats of alumina, soda, iron,
and copper, and carbonat of soda. Metallic
bodies are also found among these substan-
ces,iron,copper, antimony, arsenic, cinnabar,
&TC.

‘Substances altered by sulphurous acid va-
pours. The sulphur volatilized by volca-
noes is often converted into an acid", which,
acting upon the lavas, changes their appear-
ance considerably. They become of a yel-
lowish-white colour, much lighter and dryer,
and are more easily pulverized. They con-
tain an unusual proportion of silica, because
the sulphurous acid has combined with the
alumina, and formed a salt afterwards washed
away by the rain. The tame vapours often
attack stony matters not volcanic.
The principal products of the action of

these vapours on lavas are alum and sul-
phats of lime, magnesia and iron. These
salts, especially the' first, are collected with
great advantage.

Volcanic substances altered by the action
oj the atmosphere. All rocks undergo great-
er or smaller changes when long exposed to
the atmosphere

; but these changes are much
4G *

dot

greater and more rapid in voleauie rocks
than in others. Sometimes, however, it. is

very slow. Hence the age of volcanoes can-
not be determined by tiie state of volcanic
eruptions.

The argillo-ferruginous lavas become first

red
; the petrosiliceous become of a dirty

grey. By degrees they assume an earthy ap-
pearance, and pass at last to a kind of friable
clay. 1 lie seorias undergo the same changes
much more rapidly. The earthy matters pro-
duced by this decomposition are afterwards
washed down by the waters, and form
large beds, which constitute a very fertile
soil, I he porous lavas are often partly fill-

ed with earth washed down by rains from de-
composed lavas. Dolomieu supposed many
crystals to owe their existence to the infiltra-
tions of such waters.

Besides the real products of volcanoes,
there are rocks which have been more or lessr

altered by the action of fires not volcanic,
t hese lires have often originated from the"
combustion of strata of coal. These have
been called pseudo-volcanic rocks. These
locks are four in number; namely, porcelain
jasper, burnt clay, earthy seorias, and a par-
ticular variety ofpolierschiefer.

Porcelain jasper is considered as a shistose*
clay, which has been calcined. Burnt clav
resembles brick: It has been exposed to a
weaker fire than porcelain jasper. Like that
mineral it is considered as having been origi-
nally a shistose clay. Earthy seorias an*
light porous substances like seorias. They
appear to have been melted. They are usu-
ally near burnt coal strata. A variety of
polierschiefer sometimes occurs, which" ap-
pears to have been a clay exposed to a mode-
rate degree oi heat, and rather dried thaw
calcined. I o these pseudo-volcanic miner-
als may be added the vitrified sorts, not im-
common in the highlands of Scotland. They
seem to have originated from artificial fires.
See Geology, Mountains, Mineralo-
gy, &c.

ROD a land measure of sixteen feet and
a halt : the same with perch and pole.

tW' ln.8auS in g* See Gauging.
KUE, the spawn or seed of fish. That of

male fishes is usually distinguished bv the
name of soft-roe, or milt, and that of the fe-
male, by hard-roe, or spawn.
So inconceivably numerous are these ovula

or small eggs, that M. Petit found 342,144 of
them in a carp of eighteen inches

; but Mr
Leewenhoeck found in a carp no more than
21 1,629. This last gentleman observes, that
there are four times this number in a cod, and

oue c:ontains 9,344,000 eggs.
ROELLA, a genus of the monogvnia

order, m the peutandria class of plants
; "and

in the natural method ranking under the
twenty-ninth order, cam panacea;. The co-
rolla is funnel-shaped, with its bottom shut up
by stanuinferous valvules; the stigma is bi-
fid; the capsule bilocular, and "cylindrical
inferior. There are five species/ shrubby
plants of the Cape. J

ROGL E, in law. See Vagrant.
R1IORIA, a genus of the class and order

tnandria moiiogynia : the cal. is bell-shaped
five-petal led, unequal

; stigmas three, revo^
lute ; caps. There is one species, a shrub
of Guiana.

ROLANDRA, a genus of the class and
order syngemjsia polygamia superflya. Ti*pVol. II.
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florets are bundled in a head with scales in-

terposed ; cal. partial, two-valved, one-fiow-

rred ; corollets hermaph. There is one spe-

cies, a shrub of the West Indies.

ROLL, in manufactories, something

wound and folded up in a cylindrical form.

Few stuffs are made up in rolls, except

sattins, gawses, and crapes, which are apt to

break, and take plaits not easy to be got

out, if folded otherwise. Ribbons, laces,

galloons, and paduas ot all kinds, are also thus

rolled.

A roll of tobacco is tobacco in the leaf,

twisted on the mill, and wound twist over

twist, about a stick or roller. A great deal

of tobacco is sold in America in rolls of va-

rious weights ;
and it is not till its arrival in

England, Spain, France, and Holland, that

it is cut. A roll of parchment properly de-

notes the quantity of sixty skins.

The anti (Hits made all their books up in

the form of rolls, and in Cicero s time the

libraries consisted wholly of such rolls.

Roll, in law, signifies a schedule or parch-

ment which may be rolled up by the hand

intothe form of a pipe.

tn these schedules of parchment all the

pleadings, memorials, and acts ot court, are

tutered and tiled by the proper officer;

which being done, they become records of

the court. Of these there are in the exche-

quer several kinds, as the great wardrobe-

roll, the cofferer’ s-roll, the subsidy-roll, &c.

Roll is also used for a list of the names of

persons of the same condition, or ot those

who have entered into the same engagement.

Thus a court-roll of a manor, is that in which

the names, rents, and services of each tenant

are copied and inrolled.

Roll muster, that in which are entered

the soldiers of every troop, company, regi-

ment, &c.
As soon as a soldier s name is written down

on the roll, it is death for him to desert.

Rolls-office, is an office in Chancery-

lane, London, appointed for the custody of

the rolls and records in chancery.

Rolls of parliament, are the manuscript

registers, or rolls of the proceedings of our

antient parliaments, which before the inven-

tion of printing, were all engrossed on parch-

ment, and proclaimed openly in every coun

t.y. In these rolls are also contained a great

many decisions of difficult points of law*

which were frequently in former times refen

ed to the decision of that high court.

Roll, or Roller, is also a piece of wood,

iron, brass, &c. of a cylindrical form, used

in the construction of several machines, and

in several works and roanuiactures.
‘ A rolling-mill shewn in fig. 4. Plate,

consists of two iron rollers AB, mounted in a

strong iron frame, which consists of two dis-

tinct parts DE, both firmly fixed to the iron

floor F; each part has a long mortice

through it, in the bottom of which is the

brass socket for the pivot of the roller A, and

in the upper part is the brass of the upper

roller ;
this last brass is. fixed to a piece of

iron G fig- 5, which slides up and down in

the mortice, and is prevented from raising by

the end of a strong screw a, screwed through

the upper part of the frame D ;
the roller

is prevented from falling by its own weight

by the brass l in the under side of the pivot,

which is attached by two screw-bolts dd to

a collar upon the screw a,, so that when the
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screws are turned by a handspike put be-

tween the teeth of the wheel II, the roheis

A and B may be brought nearer together or

further off, as occasion requires, 1 is a stout

iron bar, fixed between the frames 1)E by a

wedge i at each end, so that its upper sur-

face is level with the top of the lower roller

;

at a small distance above this, ts anothei bar

k, fixed by two screws, between these are laid

several blocks of iron L, so as to fill up a t

the space, except a small opening, through

which the bar to be flatted is introduced ;
1

is a small trough of iron plate, bored full of

holes, to which, water is brought by a small

pipe p. The upper roller is put in motion by

a strong shaft R, which conveys the power

from a water-wheel, steam engine, &c. ,
and

the lower one is moved by a cog-wheel S,

on the shaft R, which turns another 1 ,
on the

axis of the lower roller. The machine is

placed near to a furnace, where the iron

oars to be rolled, are heated to a welding

heat; the mill is then put in motion, and the

iron bars taken out, with a pair of pincher.-,

and their ends put through the opening be-

tween the bars K and L, between the rolleis ,

which as they turn round squeeze the iron

flat, and to the proper thickness throughout,

while other men behind the machine, convey

it away, lhe rollers can be set nearer oi

further off by turning the screws a a as before

described. ‘The rolling-mill is principally

used for making hoops lor barrels, and iion

plates; the water brought by the pipup is to

prevent the roller from being heated by the

iron.

ROLLER, in surgery, a long and broad

bandage, usually of linen-cloth, rolled lound

any part of the body, to keep it in, or dispose

it to a state of health.

KONDELETIA, a genus of tire mono-

gvnia order, in the pentandria class of plants,

and in the natural method ranking with those

of which the order is doubtful. The corolla

is funnel-shaped; the capsule bilocular, infe-

rior, and polyspennous, roundish, and crown-

ed. There are 14 species, shrubs of the West

Indies.
, , . t

ROOD, a quantity of land equal to forty

square perches, or the fourth part ot an acre.

ROOF. See Architecture.
ROOK, in ornithology. See Corvus.

ROOT. See Plants, physiology of.

Root, in mathematics, a quantity considered

as the basis or foundation of a higher power

;

or one which being multiplied into itself any

number of times, produces a square, cubic, bi-

quadratic, &e. quantity; called the second,

third, fourth, &c. power of the root, or quan-

tity, so multiplied into itself ;
thus a is the

square root of a X a i
or a*

5
an

J^
4 the square

root of 4 x 4 m 16. Again, a is the cube-root

oi a X a* a =i a'-, and 3 the cube-root of

3 X 3 X 3 — 27 • and so on. See Algebra.

The roots of powers are expressed by placing

the radical sign \/

~

over them, with a number

denoting what kind of root they are : thus the

square or second root of 16 is expressed by

y/
2
16, and the cube or third root of 27 by

JW-, and, in general, the «th root of a raised

to the power m, is expressed by When

the root of a compound quantity is wanted, the

vinculum of the radical sign must be drawn over

the whole : thus the square root of a
1
-\-2ab-f-b

is expressed by
2 /*2 + 2«* + ^5 and it ought

to be observed, that when the radical sign has

no number above it, to denote what root is

]

wanted, the square root is always meant ; s#

|

yV," or y'lC, is the square root of a
2

,
or the

square root of 16.

ROPE, hemp, hair, &c. spun into a thick

yarn, and then several strings of this yaili

twisted together by mebns of a wheel. When
made very small it is called a cord, und when

very thick, a cable. All the different kinds

of this manufacture, from a fishing-line or

whip-cord to 'the cable, oi a first-rate ship of

war, go by the general name of cordage.

Ropes are made of every substance that is

sufficiently fibrous, liexibie, and tenacious,

but chiefly of the inner barks of plants. The
Chinese and other orientals even make them

of the ligneous, parts of several plants, such

as certain bamboos and reeds, the stems ot

the aloes, the fibrous covering of the cocoa-

nut, the 'filaments of the cotton pod, and the

leaves of some grasses, such as the sparfe

(lygenm, Linn.). The aloe (agave, Linn.)

and the sparte exceed all others in strength.

But the barks of plants are the most produc-

tive ot fibrous matter fit for this manufacture.

Those of the linden tree (tilia) of the willow,

the bramble, the nettle, are frequently used ;

but hemp and flay are the best; and of these

the hemp is preferred', and employed in all

cordage exceeding the size ot a line, and

even in many of this denomination.

Hemp is very various in its useful qualities;,

the best in Europe comes to us thro gh Riga,

to which port it is brought from very distant

places southward. It is known by the name-

of riga rein (that is, clean) liemix Its fibre

is not the longest (at least in the dressed state

in which we get it) but it is the finest, rqost

flexible, and strongest, lhe next to this is

supposed to be the' Petersburg!! braak hemp.

Other hemps are esteemed nearly in the fol-

lowing order: Riga outshot, Petersburg out-

shot, “hemp from Koningsburgh, Archangel,

Sweden, Memel. Chucking is a name given

to a hemp that comes from- various places,

long in the fibre, but coarse and harsh, and

its strength is inferior to hemps which ap-

pear weaker. Its texture is such, that-it does

not admit splitting with the hatchel, so as to

be more completely dressed: it is therefore

kept in its coarse form, and used for inferior

cordage. It is, however, a good and strong

hemp, but will not make fine work. There

are doubtless many good hemps in the south-

ern parts ot Europe; but little- of them is

brought to our market. Codilla, half clean.

Sec. lire portions of the above-mentioned

hemps, separated by the dressing, and may
be considered as broken fibres of those

hemps.
Only the first qualities are manufactured

for the rigging of the royal navy and for the

ships of the East India company.

ROPE-MAKING, is an art of very great

importance; and there are few that better

deserve the attention of the intelligent ob-

server. Hardly any art can be carried on

without the assistance of the rope-maker.

Cordage makes the very sinews and muscles

of a ship; and every improvement which

can be made in its preparation, either in re-

spect to strength or pliableness, must be of

immense service to the mariner, and to the

commerce and the defence of nations.

The aim of the rope-maker is to unit ? the

strength of a great number of fibres. This*

would be done in the completest manner by



laying the fibres parallel to each other, and
fastening the bundle at the two ends; but
(his would be of very limited use, because
tbe tibr.es are short, not exceeding three feet
and a half at an average. They must there-
fore be entangled together, in such a manner,
that the strength of a fibre shall not be able
to draw it out from among the rest of the
bundle. This is done by twisting or twining
them together, which causes them mutuallv
to compress each other. When the fibres
are, so disposed in a long skain, that their
ends succeed, each other along its length,
without many of them meeting in one place

;

and this skain is twisted round; we may
cause them to compress each other to any
degree we please

; and the friction on a fibre
which we attempt to pull put may be more
than ifs cohesion, can overcome. It will there-
fore break. Consequently, if we pull at this

twisted skain, we shall "not separate it by
drawing one parcel out from amoyg the rest,

but the whole fibres will break; and if the
distribution of the fibres has been very
equable, the skain will be nearly of the same
^trength in every part. If there is any part
where many ends of fibres meet, the skain
will break iu that part.

We know very well that we can twist a
skain of fibres so very hard, that it will break
with any attempt to twist ’it- harder. In this

state all the fibres are already strained to the
utmost of their strength. Such a skain of
fibres can have no strength. It cannot carry
a. weight, because each fibre is already strain-
ed in the same manner as if loaded with as
much weight as it is able to bear. What we
have said of this extreme case is true in a
certain extent of every degree of twist that
we give the fibres. Whatever fforee is actu-
ally exerted by a twiked fibre, in order that
it may sufficiently compress the rest to-hinder
them f"om being drawn- out, must be consi-
dered as a weight hanging on that fibre, and
must be deducted from its absolute strength
of cohesion, before we can estimate the
strength of the. skain. The strength of the
skain is the remainder of the absolute strength
of the fibres, after We have deduced the force
employed in twisting them together. From
this observation may be established a funda-
mental principle in rope-making, that all

twisting, beyond what is necessary for pre-
venting the fibres from being drawn out with-
out breaking, diminishes the strength of the
cordage, and should be avoided when in our
poker.

It is necessary then to twist the fibres of
hemp together, in order to make a rope

;

but we should make a very bad rope if we
contented ourselves with twisting together a
banch of hemp sufficiently large to withstand
the Strains to which the rope is to be exposed.
As soon as we let it go out of our hands, it

would untwist itself, "and be again a loose
bundle of hemp

; for the fibres are strained,
and they are in a considerable degree elastic

;

thm- cqnfract again, and thus ' untwist the
rope or .skain. it is necessary to 'contrive
the twist in such a manner, that the tendency
to untwist in one part may act against the
seime tendency In another and balance it.

.1 lie process, therefore, of rope-making is;

more complicated.

The first part of this process is spinning of
rope-yarns, tliat is, twistmg the hemp in the
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first instance. This is done in various ways,
!
and with different machinery, according to
the nature of the intended cordage. We shall
confine our description to the manufacture of
the larger kinds, such as are used for the
standing and running rigging of ships.
An alley or walk is inclosed for the pur-

pose, about 200 fathoms long, and of a breadth
suited to the extent of the manufacture. It is

sometimes covered above. At the upper end
of this rope-walk is set up the spinning-wheel,
of a form resembling that in Plate Miscel.
fig. 210. I he band ot tjfis wheel goes over
several rollers called whirls, turning on pi-
vots in brass holes. The pivots at one end
come through the frame, and terminate in
little hooks. The wheel being turned by a
winch, gives motion in one direction to all

those whirls. The spinner has a bundle of
dressed hemp round his waist, with the two
ends meeting before him. The hemp is laid
in this bundle in the same way that women
spread the flax on the distaff. There is great
variety in this

; but the general aim is to lay
the fibres in such a manner, that as long as
the bundle lasts there may be an equal
number of the ends at the extremity, and
that a fibre may never offer itself double or
in a bight. The spinner draws out a proper
number of fibres, twists them with his Angel’s,
and having got a sufficient length detached,
he lixes it to the hook of a whirl. The wheel
is now turned, and the skain is twisted, be-
coming what is called a rope-yarn, and the
spinner walks backwards down the rope-walk.
r

l lie part already twisted draws along with it

more fibres out of the bundle.
r
I lie spinner

aids this with his fingers, supplying hemp in
due proportion as he walks away from the
wheel, and taking care that the fibres come
in equally from both sides of Ills bundle, and
that they enter always with their ends, and
not by the middle, which would double
them. lie should also endeavour to enter
every fibre at the heart of the yarn. This
will cause all the fibres to mix equally iu
making it up, and will make the work smooth,
because one end of each fibre is by this means
buried among the rest, and the other end
only lies outward

;
and this, in passing

through the. grasp of the spinner, who presses
it tight with his thumb and palm, is also made
to lie smooth. The greatest fault that can
be committed in spinning is to allow a small
thread to be twisted off from one side of the
hemp, and then to cover this with hemp sup-
plied from the other side

; for it is evident,
that, the fibres of the central thread make
very long spirals, and the skin of fibres which
covers them must be much more oblique.
This covering has but little connection with
what is below it, and will easily be detached.
But even while it remains, the yarn cannot be
strong, for on pulling it, the middle part,
which lies the straightest, must bear all the
strain, while the outer fibres that are lying
obliquely, are only drawn a little more pa-
rallel to the axis. This defect will always
happen if the hemp is supplied in a consider-
able body, to a yarn that is then spinning
small. Into whatever part of the yarn it is

made to enter, it becomes a sort of loosely
connected wrapper. Such a yarn, when un-
twisted a little, wilt have the appearance of
fig. 2ll. while a good yarn looks like fig. 212.
A good spinner therefore endeavours always
to supply the hemp in the form of a thin fiat

skain with his left hand, while his right is

employed in grasping firmly tile yarn that is

twining off, and in holding it tight from the
whirl, that it may not run into loops or
kinks.

It is evident, that both the arrangement of

the fibres and the degree of twisting depend
on the skill and dexterity of the spinner, and
tiiat lie must be instructed, not by a book,
but by a master. The degree of twist de-
pends on the rate of the wheel’s motion, com-
bined with the retrograde walk of the spinner.

We may suppose him arrived at the lower
end ot the walk,, or as far as is necessary for

the intended length of his yarn. He calls put,
and another spinner immediately detaches the
yarn from the hook of the whirl, gives it to
another, who carries it aside 1° the reel ;

and
this second spinner attaches his own hemp
to the whirl-hook. In the mean time, the
first spinner keeps fast hold of the end of his
yarn ; for the hemp, being dry, is very elas-

tic, and if he were to let it go out of his hand,
it would instantly untwist, and become little

better than loose hemp. He waits, therefore,
till he sees the reeler begin to turn the reel,

and he goes slowly up the walk, keeping the
yarn of an equal tightness all the way, till he
arrives at the wheel, where he waits with his
yarn in his hand till another spinner has
finished his yarn. The first spinner takes it

off the whirl-hook, joins it to his own, that it

may follow it on the reel, and begins a new
yarn.

Rope-yarns, for the greatest part of the
large rigging, are from a quarter of an inch
to somewhat more than a third of an inch in

circumference, or of such a size that 160 fa-

thoms weigh from 3\ to 4 pounds when white.
Tfife different sizes of yarns are named from
the number of them contained in a strand of
a rope of three inches in circumference. Few
are so coarse that 1(3 will make a strand of
British cordage; 18 is not (infrequent for
cable yarns, or yarns spun from harsh and
coarse hemp

; 25 is, we believe,; the finest
size which is worked up for the rigging of a
ship. Much finer are indeed spun for sound-
ing-lines, fishing-lines, and many other ma-
rine uses, and for the other demands of so-
ciety. Ten good spinners will work up above
600 weight of hemp in a day; but this de-
pends on the weather. In very dry weather
the hemp is very elastic, and "requires great
attention to make smooth work. In" the
wanner climates the spinner is 'permitted to
moisten the rag with which he grasps the earn
in his right hand *for each yarn. No work
can be done in an open spinning-walk m
rainy weather, because the yarns would hot
take on the tar, if immediate! v tarred, and
would rot if kept on the reel for a long time’

The second part of the process is the con-
version of the yarns into what may with pro-
priety be called a rope, cord, or fine. That
we may have a clear conception of the prin-
ciple which regulates this part of the process,
we shall begin with the simplest possible
case, the union of two v arus into one line.
This is not a very usual fabric for rigging, but
we select it for its simplicity.

When hemp has been split into very fine
fibres by the hatched, it becomes exceedingly
soft and pliant, and after it has lain for some
time iu the form of line yarn, it m v be un-
reeled and thrown loose, without losing much
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of its twist. Two such yarns may be put on
the whirl of a spinning,wheel, and thrown,

like flaxen yarn, so as to make sewing thread.

It is in this way, indeed, that the sailmakers’

sewing thread is manufactured
;
and when it

has been kept on the reel, or on balls or bob-

bins, for some time, it retains its twist as well

as its uses require. But this is by no means
the case with yarns spun for great cordage.

The hemp is so elastic, the number of libres

twisted together is so great, and the diameter
of the yarn (which is a sort of lever on which
the elasticity of the fib-re exerts itself) is so

considerable, that no keeping will make the

fibres retain this constrained position. The
end of a rope-yarn being thrown loose, it

w ill immediately untwist, and this with con-

siderable force and speed. It would, there-

fore, be a fruitless attempt to twist two such

yarns together; yet the ingenuity of man has

contrived to make use of this very tendency
to untwist not only to counteract itself, but

even to produce another and a permanent
twist, which requires force to undo it, and
which will recover itself when this force is

removed. Every person must recollect, that

when he had twisted a packthread very hard

with his fingers between his two hands, if he

slackens the thread by bringing his hands

nearer together, the packthread will immedi-
ately curl up, running into loops or kinks,

and will even twist itself into a neat and firm

cord.

The component parts of a rope are called

strands, and the operation of uniting them
with a permanent twist is called laying or

closing, the latter term being chiefly appro-

priated to cables and other very large cord-

age.

Lines and cordage less than 1$ inches cir-

cumference are laid at the spinning-wheel.

The workman fastens the ends of each of two

or three yarns to separate whirl-hooks. The
remote ends are united in a knot. This is

put on one of the hooks of a swivel called the

loper, represented in fig. 213, and care is

taken that the yarns are of equal length and

twist. A piece of soft cord is put on the

other hook of the loper; and, being put over

a pulley several feet from the ground, a

weight is hung on it, which stretches the

yarn. Wheii the workman sees that they

are equally stretched, he orders the wheel to

be turned in the same direction as when twin-

ing the yams. This would twine them harder

;

but the swivel of the loper gives way to the

strain, and the yarns immediately twist

around each other, and form a line or cord.

In doing this, the yarns lose their twist. This

is restored by the wheel. But this simple

operation would make a very bad line, which

would be slack, and not hold its twist; for,

by the turning of the loper, the strands twist

immediately together, to a great distance

from the loper. By this turning of the loper

the yarns are untwisted. The wheel restores

their twist only to that part of the yarns that

remains separate from the others, but cannot

do it in that part where they are already

twined round each other, because their mu-
tual pressure prevents the twist from advanc-

ing. It is, therefore, necessary to retard this

tendency to twine, by keeping the yarns

apart. This is done by a little tool called the

top, represented in fig. 214.

It is a truncated cone, having three or more
notches along its sides, and a handle called
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the staff. This is put between tile strands,
'

the small end next the loper, and it is pressed

gently into the angle formed by the yarns

which lie in the notches. The wheel being

now turned, the yarns are more twisted, or

hardened up, and their pressure on tire top

gives it a strong tendency to come out of the

angle, and also to turn round. The w orkman
does not allow this till he thinks the yarns

Sufficiently hardened. Then he yields to the

pressure, and the top comes away from the

swivel, which immediately turns round, and
the line begins to lay. Gradually yielding to

this pressure, the w orkman slowly comes up

towards the wheel, and the laying goes on,

till the top is at last close to the wheel, and
the work is done. In the mean time, the

yarns are shortened, both by the twining of

each and the laying of the cord. The weight,

therefore, gradually rises. The use of this

weight is evidently to oblige the yarn to take

a proper degree of twist, and not run into

kinks.

A cord, or line, made in this way, has al-

ways some tendency to twist a little more.

However little friction there may be in the

loper, there is some, so that the turns which
the cord has made in the laying, are not

enough to balance completely the elasticity

of the yarns
;
and the weight being append-

ed, causes the strands to be more nearly in

the direction of the axis, in the same manner
as it would stretch and untwist a little any
rope to which it is hung. On the whole,

however, the twist of a laid line is permanent,

and not like that upon thread doubled or

thrown in a mill, which remains only in con-

sequence of the great softness and flexibility

of the yarn.

The process for laying or closing large

cordage is considerably different from this.

The strands of which the rope is composed
consist of many yarns, and require a consi-

derable degree of hardening. This cannot

be done by a whirl driven by a wheel-band ;

it requires the power of a crank turned by
the hand. The strands, when properly hard-

ened, become very stiff, ana when bent

round the top, are not able to transmit force

enough for laying the heavy and unpliant rope

which forms beyond it. The elastic twist of

the hardened strands must, therefore, be as-

sisted by an external force. All this requires

a different machinery and a different pro-

cess.

At the upper end of the walk is fixed up
the tackle-board, fig. 215. This consists of a

strong oaken plank called a breast-board,

having three or more holes in it, such as A,
B, C, fitted with brass or iron plates. Into

these are put iron cranks, called heavers,

which have hooks or forelocks, and keys, on
the ends of their spindles. They are placed

at such a distance from each other, that the

workmen do not interfere with each other

while turning them round. This breast-board

is fixed to the top of strong posts well secur-

ed by struts or braces facing the lower end of

the walk. At the lower end is another breast-

board fixed to the upright posts of a sledge,

which may be loaded with stones or other

weights. Similar cranks are placed in the

holes of this breast-board. The whole goes

by the name of the sledge; (see fig. 216).

The top necessary for closing large cordage

is too heavy to be held in the hand: it there-

fore has a long staff, which has a truck on the

end. Tins rests oft the ground; but even
this is not enough in laying great cables.

The top must be siipported oft a carriage, as

shown in fig. 21 7, Where it must lie very
steady, and it needs attendance, because the'

master workman has sufficient employment
in attending to the manner in which the

strands close behind the top, and in helping

them by various methods. The top is, there-

fore, fixed to the carriage by lashing its staff

to the two upright posts. A piece of soft

rope, or strap, is attached to the handle of

the top by the middle, and its two ends are

brought back and wrapped several times tight

round the rope, in the direction of its twist,

and bound dovtu. T his is show n at W, and
it greatly assists the laying of the rope by its

friction. This both keeps the top from flying

too far from the point of union of the strands,

and brings the strands mote regularly into

their places.

The first operation is Warping the yarns.

At each end of the walk are franies called

warping frames, which carry a great number
of reels or winches filled with rope-yariq The
foreman of the walk takes off a yarn end from
each, till he has made ftp the number neces-

sary for his rope or strand, and bringing the

ends together, he passes the whole through
an iron ring fixed to the top of a stake driven

into the ground, and draws them through

:

then a knot is tied on the end of the bundle,

and a workman pulls it through this ring till

the intended length is drawn off the reels.

The end is made fast at the bottom of the

walk, or at the sledge, and the foreman comes
back along the skain of yarns, to see that none
are hanging slacker than the rest. He takes

up in his hand such as are slack, and drawrs

them tight, keeping them so till he reaches

the upper end, where he cuts the yarns to a
length, again adjusts their tightness, and join#

them all together in a knot, to which he fixes

the hook of a tackle, the other- block of which
is fixed to a firm post, called the warping-

post. The skain is well stretched by this

tackle, and then separated into its different

strands. Each of these is knotted apart at

both ends. The knots at their upper ends

are made fast to the hooks of the cranks in

the tackle-board ; and those at the lower ends

are fastened to the cranks in the sledge. The
sledge itself is kept in its place by a tackle,

by which the strands are again stretched in

their places, and every thing adjusted, so

that the sledge stands square on the w-alk,

and then a proper weight is laid on it. The
tackle is now cast off, and the cranks are

turned at both ends, in the contrary direction

to the twist of the yarns. (In some kinds of

cordage the cranks are turned the same way
with the spinning twist). By this the strands

are twisted and hardened up ;
and as they

contract by this operation, the sledge is drag-

ged up the walk. When the foreman thinks

the strands sufficiently hardened, which he

estimates by the motion of the sledge, he or-

ders the heavers at the cranks to stop. The
middle strand at the sledge is taken off from
the crank. This crank is taken out, and a

stronger one put in its place at D, fig. 216.

The other strands are taken off from their

cranks, and are all joined on the hook which
is now in the middle hole. The top is then

placed betw een the strands, and being pressed

home to the point of their union, the carriage

is placed under it, and it is firmly fixed
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down. Some weight is taken ofT the sledge. !

The heavers now begin to turn at both ends.

Those at the tackle-board continue to turn

as they did before ;
but the heavers at the

sledge turn in the opposite direction to their

former motion, so that the cranks at both

ends are now turning one way. By the mo-

tion of the siodge-crank the top is forced

away from the knot, and the rope begins to

close. The heaving at the upper end re-

stores to the strand the twist which they are

constantly losing by the laying of the rope.

The workmen judge ot this by making a

chalk mark on intermediate points of the

strands, where they lie on the stakes which

are set up along the walk for their support.

If the twist ot the strands is diminished by

the motion of closing, they will lengthen, and

the chalk mark will move away from the

tackle-hoard
;
but if the twist increases by

turning the cranks at the tackle-board, the

strands w ill shorten, and the mark will come
nearer to it.

As the closing of the rope advances, the

whole shortens, and the sledge is dragged up

the walk. The top moves faster, and at last

reaches the upper end of the walk, the rope

being now laid. In the mean time, the sledge

has moved several fathoms from the place

where it was when the laying began.

These motions of the sledge and top must

be exactly adjusted to each other. T. he rope

must be of a certain length. Therefore the

sledge must stop at a certain place. At that

moment the rope should be laid ;
that is, the

top should be at the tackle-board. In this

consists the address of the foreman. He has

his attention directed both ways. He looks

At the strands, and when he sees any of them

hanging slacker between the stakes than the

others, he calls to the heavers at the tackle-

board to heave more upon that strand. He
finds it more difficult to regulate the motion

of the top. It requires a considerable force

to keep it in the angle of the strands, and it

is always disposed to start forward. 1 o

prevent or check this, some straps of soft

rope are brought round the staff of the

top, and then wrapped several times round

the rope behind the top, and kept firmly

down by a lanyard or bandage, as is

shown in the figure. This both holds back

the top, and greatly assists the laying of the

rope, causing the strands to fall into their

places, and keep close to each other, which

is sometimes very difficult, especially in ropes

composed of more than three strands. It

will greatly improve the laying the rope, if

the top has a sharp, smooth, tapering pin' of

hard wood, pointed at the end, projecting so

far from the middle of its smaller end, that it

gets in between the strands which are clos-

ing. This supports them, and makes their

closing more gradual and regular. The top,

its notches, the pin, and the warp or strap,

which is lapped round the rope, are all smear-

ed with grease or soap to assist the closing.

The foreman judges ot the progress of clos-

ing chiefly by his acquaintance with the walk,

knowing that when the sledge is abreast of a

certain stake, the top should be abreast of a

certain other stake. When he finds the top

too far down the walk, he slackens the mo-

tion at the tackle-board, and makes the men

turn briskly at the sledge. By this the top

is forced up the walk, and the laying of the

xope accelerates, while the sledge remains in

the same place, because the strands are loos-

ing their twist, and are lengthening, w'hile the

closed rope is shortening. When, on the

otlier hand, he thinks the top too far advanc-

ed, and fears that it will be at the head of the

walk before the sledge has got to its proper

place, he makes the men heave briskly on
the strands, and the heavers at the sledge-

crank work softly. This quickens the motion

of the sledge by shortening the strands ; and

by thus compensating what has been over-

done, the sledge and top come to their places

at once, and the work appears to answer the

intention.

When the top approaches the tackle-board,

the heaving at the sledge could not cause

the strands immediately behind the top to

close well, without having previously produc-

ed an extravagant degree of twist in the in-

termediate rope. The effort of the crank

must therefore be assisted by men stationed

along the rope, eacli furnished with a tool

called a vvoolder. This is a stout oak stick,

about three feet long, having a strap of soft

rope-yarn or cordage fastened on its middle

or end. The strap is wrapped round the laid

rope, and the workman works with the stick

as a lever, twisting the rope round in the di-

rection of the crank’s motion. The wool-

ders should keep their eye on the men at the

crank, and make their motion correspond

with his. Thus they send forward the twist

produced by the crank, without either in-

creasing or diminishing it, in that part of the

rope which lies between them and the sledge.

Such is the general and essential process

of rope-making. The fibres of hemp are

twisted into yarns, that they may make a line

of any length, and stick among each other

with a force equal to their own cohesion. The
yarns are made into cords of permanent twist

by laying them; and that we may have a

rope of any degree of strength, many yarns

are united in one strand, for the same reason

that many fibres were united in one yarn
;

and 'in the course of this process it is in our

power to give the rope a solidity and hard-

ness which make it less penetrable by water,

which would rot it in a short while. Some
of these purposes are inconsistent with others;

and the skill of a rope- maker lies in making

the best compensation, so that the rope may
on the whole be the best in point of strength,

pliancy, and duration, that the quantity of

hemp in it can produce

The following rule for judging of the weight

which a rope will bear is not far from the

truth. It supposes them rather too strong ;

but it is so easily remembered that it may be

of use.

Multiply the circumference in inches by
itself, and take the fifth part of the product,

it will express the tons which the rope will

carry. Thus, if the rope has 6 inches cir

cumference, 6 times 6 is 36, the fifth of which

count of them. It is evidently proper to tar

in the state of twine or yarn, this being the

only way that the hemp could be uniformly

penetrated. The yarn is made to wind off

one reel, and having passed through a vessel

containing hot tar, it is wound up on another

reel ; and the superfluous tar is taken off by
passing through a hole surrounded with

spongy oakum ; or it is tarred in skains or

hauls, which are drawn by a capstern through

the tar-kettle, and through a hole formed of

two plates of metal, held together by a lever

loaded with a weight.

It is established beyond a doubt, that a

tarred cordage when new is weaker than

white, and that the difference increases by
keeping. The following experiments were
made by Mr. Du Hamel at Rochefort on.

cordage of three inches (French) in circum-

ference, made of the best Riga hemp.

August 8, 1741

.

White, Tarred.

is tons ;
apply this to the rope of 3,A, on

which sir Charles Knowles made his experi-

ments 3{X 3A= 10,25, -§- of which is 2,05

tons, or 4592 pounds. It broke with 4550.

This may suffice for an account of the

mechanical part of the manufacture. But

we have taken no notice ot' the operation of

tarring ;
and our reason was, that the methods

practised in different rope-works are so ex-

ceedingly different, that we could hardly

enumerate them, or even give a general ac-

4500 pounds. 3400 potmcU.

4900 3300
4800 3250

April 25, 1743.

4600 3500
5000 3400
5000 3400

Sept, 3, 1746.

3800 3000
4000 2700
4200 2800

A parcel of white and tarred cordage was
taken out of a quantity which had been made
February 12, 1746. It was laid up in the

magazines, and Comparisons were made from
time to time as follows:

White bore. Tarred bore. Differ.

1746, April 14, 2645 lbs. 2312 lbs. 333
1747, May 18, 2762 2155 607
1747, Oct. 21, 2710 2050 660
1748, June 19, 2575 1752 823

1748, Oct. 2,2425 1837 588-

1749, Sept. 25, 2917 1865 1052

Mr. Du Hamel says, that it is decided by
experience, 1. That white cordage in conti-

nual service is one-lhird more durable than
tarred. 2. That it retains its force much
longer while kept in store. 3. That it resists

the ordinary injuries of the weather one-fourth

longer.

We know this one remarkable fact,: in

1758 the shrowds and stays of the Sheer hulk
at Portsmouth dock-yard were over-hauled,,

and when the worming and service were taken
off, they were found to be of white cordage.

On examining the store-keeper’s books, they
were found to have been formerly the shrowds
and rigging of the Royal William, of 110
guns, built in 1715, and rigged in 1716. She
was thought top-heavy, and unfit for sea, and
unrigged, and her stores laid up. Some few
years afterwards, her shrowds and stays were
fitted on the Sheer hulk, where they remained
in constant and very hard service for about

30 years, while every tarred rope about heir

had been repeatedly renewed.
Why then do we tar cordage ? It is chiefly

serviceable for cables and ground tackle,

which must be continually wetted, and even
soaked. The result of careful observation is,

1. That white cordage, exposed to be alter-

nately very wet and dry, is weaker than
tarred cordage. 2. That cordage which is

; 5

t
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superficially tarred is constantly stronger
than what is tarred throughout, and it resists
better the alternatives of wet and dry. The
shrowds of the Sheer hulk were well tarred
and blacked, so that it was not known that
they were of white cordage.

Attempts have been made to increase the
strength of cordage by tanning. But although
it remains a constant practice in the manu-
facture of nets, it does not appear that much
addition, either of strength or durability, can
be given to cordage by this means. Tire trial

has been made with great care, and by per-
sons fully able to conduct the process with
propriety. But it is found that the yarns
take so long time in drying,' and are so much
hurt by drying slowly, that the room requir-
ed for a considerable rope-work would be
immense ; and the improvement of the cord-
age is but trilling, and even equivocal.

ROSA, the rose, a genus of the polygynia
order, in the icosatidria class of plants, and in

the natural method ranking under 'the 35th
order, senticosa?. There are live petals

;

the calyx is urceolated, quinquefid, carnous,
and straitened at the neck. The seeds are
numerous, hispid, and affixed to the inside
of the calyx. The sorts of roses are very
numerous

;
and the botanists .find it very

difficult to determine with accuracy which
are species and which are varieties, as well
as which arh varieties of the respective spe-
cies. On this account Linnaeus, and some
other eminent -authors, are inclined to think
that there is only one real species of rose,
which is the rosa canina, or dog-rose of the
hedges, & c. and that all the other sorts are
accidental : varieties of it. According, how-
ever, to the present arrangement, they stand
divided into 40 supposed species, each com-
prehending varieties, which in some sorts are
but few,' in others numerous. The most re-
markable species, and their varieties, accord-
ing to the arrangement of modern botanists,
ape as follow.:

!. The canina, canine rose, wild dog-rose
of the hedges, or hep-tree. There are two
varieties, red-flowered and white-flowered.
'They grow wild in hedges abundantly all

over the kingdom

;

; and are sometimes ad-
mitted into gardens; a few to increase the
variety of the shrubbery collection.

2. Thg alba, or ’common white-rose. The
varieties are.; large double white rose dwarf
single white rose; maldeus-bjush white rose',

being* large, produced in dusters, and of a
white and blueish-red colour.

3. 'Fhe gallic.a, or Gallican rose, &c. This
species is very extensive in supposed varie-

ties, several of which have been formerly
considered as distinct species, but are now
ranged among the varieties of the Gallican
rose, consisting of the following noted varie-

ties.

Common red officinal rose. Rosa mundi
(ro e of, the world) or striped red rose ; York
and Lancaster variegated rose ; monthly rose,

producing middle-sized, moderately-doubie,
delicate floWers, of dj lierent colours in the
varieties; I be varieties are, common red-

flowered nonlhly rose, biush-flpwered, white-
flow.ered, stripe- dowered : all of which blow
both early and late, and often produce (lowers

several months in the year, as May, June,
and July; and frequently- again in August or
^.-ptember, and sometimes in fine, mild sea-

• R O S

sons, continue till November or December*.
Hence the name monthly rose, double virgin
rose. ’

.

. 4.
r

I he damascena, including the red da-
mask rose, white damask rose, blueish Belgic
rose, red Beigic rose. Velvet rose grows
three or four feet high, armed with but few
prickles

; producing large velvet-red flowers,
comprising semidouble and double varieties,
all very beautiful roses. Marbled rose grows
four or 1 live feet high, having brownish
branches, with but few prickles; and q large,
double, finely-marbled, red flower.

5. The lutea, including the red and yellow
Austrian rose, yellow Austrian rose, double
yellow rose.

6. The centifolia, or hundred leaved red
rose, &c. The varieties are

; common Dutch
hundred-leaved - rose, bluish hundred-leaved
rose.

7. The provincialis, or Provence rose. The
varieties are

; common red Provence rose,
and pale Provence rose; both of which hav-
ing larger and somewhat looser petals than
the following sort. Cabbage Provence rose,
having the petals closely folded over one an-
other like cabbages; Dutch cabbage rose,
very large, and cabbages tolerably

; Tinkling
Provence rose; great royal rose’ producing
remarkably large, Somewhat loose, but very
elegant flowers'. AIL tirese are large double
red flowers, somewhat globular at first blow-
ing, becoming gradually a little spreading at
top, and are all Very ornamental fragrant
roses.

"
-

8. The muscosa, or moss Provence rose,
supposed by some a variety .of the common
rose, having the calyx and upper part of the
peduncle surrounded with a rough mossy-like
substance, effecting a curious singularity.

9. The cinnamomea, or cinnamon rose,
f here are varieties with double-flowers.

10. [he alpina, or Alpine inermous rose.
T his species, as being free from ail kind of
armature common to the other sorts of roses,

1

is esteemed as a singularity
; and from this

property is often called the virgin rose.

11. The Carolina, or Carolina and Virgi-
nia rose, & c. grows, six or eight feet high, or
more. 1 he varieties are; dwarf Pennsyl-
vania rose, with single and double red flowers.
American pale-red rose. Ibis species and
varieties grow naturally in different parts of
North America; they effect a fine variety in
our gardens, and.arje in estimation for their
late-flowering property,, as they often con- t

tinue in blow from August until October;
and the flowers are succeeded by numerous
red berry-like heps in autumn, causing a va-
riety all winter.

12. 1 he villosa, or villose apple-bearing
rose, grows six or eight feet high. This spe-
cies merits admittance into every collection
as a curiosity for the singularity ’of its fruit,
both for variety and use; for having a thick
pulp ot an agreeable acid relish; this is often
made into a tolerably good sweetmeat.

13. I he pimpinellifolia, or burnet-leaved
rose. There- are varieties with red flowers,
and with white flowers. They grow wild in
England, & c. and are cultivated m shrubbe-
ries for variety.

1 -i. i be spinosissima, or most spinous,
dwarf burnet-leaved rose, commonly called
Scotch rose. I he varieties are: common
whiteriipwered, red-flowered, striped-flower-

ed, marble-flowered. They grow naturally
in England, Scotland, &c. The first variety’
rises near a yard high, the others, but one or’
two feet, all of which are single-flowered

;

but the flowers, being numerous all over the
brandies, make a pretty appearance in the
collection.

•

;

] a. The eglanteria, eglantine rose, or
sweet-brier. The varieties are; common
single-flowered, semi-double-flowered, dou-
ble-flowered, bluish double-flowered, vc-flow

,

flowered. This species grows naturally in
i some parts of England and Switzerland.’' It

I

claims culture in every garden for the odori-

f
ferous property of its leaves; and should be
planted in the borders, and other compart-

;
ments contiguous to walks, or near the habi-
tation, where the plants will impart their re-
freshing fragrance very profusely all around
and the young branches are excellent for im- r

|

proving the odour of nosegays and bowpots.
16. The morehafa, or musk rose, supposed

to be. a variety only of the ever-given niu-k-
rpse; lias all the branches terminated by large,
umbellate clusters of pure white musk-scent-
ed flowers in August, See.

17. i he sempervirens,or evergreen mu§k-
rose.

r

J lie sempervirent property of this ele-
gant species renders it a curiosity among the.
lose tribe: it also makes a line appearance as
a flowering shrub. There, is one variety, the'
deciduous musk-rose above-mTitionedT This
species and variety flower in August, and is

remarkable for producing them numerously
in clusters, continuing in succession till Oc-
tober or November.

IS. The semper flowers, or deep-red Chi-
na rose, a most beautiful little plant, and
well deserving the epithet of ever-blowing.

19. The chinensis, or pale China rose,
which, flowers almost the whole year.
These two last species were supposed to be

so tender, as always to require the shelter of
a green-house

; but we can sav from expe-
rience that they,are nearly as hardy as any of
our English roses.

1 he white and red roses are used in medi-
cine. The former distilled with water yields
a small portion of a butvraceous oil, whose
flavour exactly resembles that of the roses
themselves. This oil, and the distilled water,:
are very useful and agreeable cordials. These
roses also, besides the cordial and aromatic
virtues which reside in their volatile parts,
have a mild purgative one, which remains
entire in the decoction after distillation. The
red rose, on the contrary, has an astringent
and gratefully corroborating, virtue.

ROSE. See Rosa.

ROSEMARY . See Rosmarinus.
ROSJDULA, a genus of the class and or-

der pentandria monogynia. The calyx is

five-leaved
; corolla live-petal led

; anthers
sciotifoim

; capsule three-valved. There is

one species, a suffructicose plant of the Cape.
ROSMARINUS, rosemary, a genus of

^he monogynia order, in the diandria class of
plants, and in tire natural method ranking
under the 42c I order, vertieiliauc. The co-
rolla is unequal, with its upper lip bipartite;
the filaments are long, curved, and simple,
each having a small dent. There are two
species, the officinalis and chilensis. There
are two varieties, of the first sort, one with
white striped leaves, called the. silver rose-
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*r»ary, arid the other with.vellow, whence it is

called the gold-striped ‘rosemary. These

plants grow naturally in the southern parts of

Francs-, Spain, and Italy ; where, upon dry

roeky
:
soils hear the sea,' they thrive prodigi-

ously, and perfume, the air in such a manner

;iS: to be, smelt at a great distance from the

land. They are, however, hardy enough to

bear the cold of our ordinary winters, provid-

ed,tljey are planted upon a poor, dry, gravelly

sod, on which they ail endure the cold much
better than in a richer ground, where; grow-

ing more vigorously in summer, they are

more apt to be injured by frost in winter; nor

•will they have, such a
;

.
strong aromatic scryi-t

as those on a dry and barren soil. They are

to be propagated either by slips or cuttings.

llosei.n,ary has a fragrant smell, and a warm
pungent bitterish taste, approaching to those

of lavender: the leaves and tender tops, are

strongest ;
next to those, the cup of the

flower; the Hovers themselves are consider-

ably the weakest, but most pleasant. Aqueous

liquors extract a great share of the virtues of

rosemary leaves by infusion, and elevate

them in distillation : along with the water

arises a considerable quantity of essential oil,

of an agreeable strong penetrating smell.

Pure spirit extracts in great perfection the

whole aromatic flavour of the rosemary, and

elevates- very little of it in distillation'. Hence

the resinous mass left upon extracting the

spirit, proves an elegant aromatic, very rich

in the peculiar qualities ot the plant.
r
l he

flowers of rosemary give over great part of

their flavour in distillation with pure spirit

;

by watery liquors, their fragrance is much
injured; by beating, destroyed.

ROTAllA, a genus of the monogynia or-

der, in the triandria class ot plants. T he

calyx is tridentate : there is no corolla ; the

capsule is trilocular and polyspermous. There

is one species, an annual ot the East Indies.

' ROTANO: See Calamus.
ROTATION, in geometry, a term chiefly

applied to the circumvolution of any surface

round a fixed and immoveable line, which is

called the axis of its rotation; and by such

rotations it is, that solids are conceived to be

generated.

The late ingenious M. de Moivre shews how
solids, thus generated, may be measured or

cubed. His method is this: for the fluxion of

such solids, take the product of the fluxion of

the absciss, multiplied by the circular base
;
and

suppose the ratio of a square to the circle in-

scribed in it to be — : then the equation ex-
x

pressing the nature of any ciicle, whose dia-

meter is d, is yy — dx — xx. 1 herefore

4
"1.. tJL is the fluxion of a portion of the

n

sphere; and, consequently, the portion itself

A\dxx — xf-*
3

,
and the circumscribed cylinder

is

4dxx ~~ x
;
and therefore the portion of the

n

sphere is to the portion of the circumscribed

cylinder, as \d — yx to d x.

ROTI1IA, a genus of the class and order

syngenesia polygamia aequalis. The calyx is

many-leaved in a single row; woolly recept.

jn the ray chaffy in the disk villose-seeds ; in

the ray bald in the disk pappose. There is

one species.
. .

ROTONDO, or Rotundo, in architec-

ture, an appellation given to any building

that is round both within and without, whe-
ther it is a church, a saloon, or the like.

ROTTBOELLIA, a genus of the digynia

order, in the triandria class of plants, 'l he

rachis is jointed, roundish, and in many cases

filiform : the calyx is ovate, lanceolated, flat,

simple, or
-

bipartite ; the florets are alternate

on the winding rachis. There are 17 species,

grasses of Africa and the East Indies.

ROTTEN-STONE, a mineral found in

Derbyshire, and used by mechanics for all

sorts of finer grinding and polishing, and
sometimes for cutting of stones. According
toFerber, it is a tripoli mixed with calcareous

earth. See Tripoli.

ROUND, in a military sense, signifies a

walk which some officer, attended with a party

of soldiers, takes in a fortified place around
the ramparts, in the night-time, in order to

see that the Gentries are watchful, and every
thing in good order.

The gentries are to challenge the rounds at

a distance, and rest their arms as they pass,

to let none come near them; and when the

round comes near the guard, the centry calls

aloud, who comes there? and being answer-

ed, the rounds; he says, stand; and then

calls the corporal of the guard, who draws
his sword, and calls also, who comes there ?

and when lie is answered, the rounds, he who
has the word advances, and the corporal re-

ceives it with his sword pointed to the giver’s

breast. In strict garrison the rounds go
every. quarter of an hour.

ROUNDELAY, a kind of antient poem,
thus termed, according to Menage, from its

form, because it turns back again to the first

verse, and thus goes round. This poem is

little known among us, but is very common
among the French, who call it rondeau. It

consists commonly of thirteen verses, eight

whereof are in one rhyme, and five in ano-

ther. It is divided into couplets, at the end
of the second and third of which the begin-

ning of the roundelay is repeated, and that

if possible in an equivocal or pausing sense.

ROUT, in law. See Riot.
ROUSSEA, a genus of the tetrandria rao-

nogynia class and order. The calyx is four-

leaved; corolla one-petalled, bell-shaped,

four-cleft, inferior; berry quadrangular, many
seeded. There is one species, a small shrub

of St. Mauritius.

ROXBURGH IA, a genus of the octan-

dria monogynia class and order. The calyx

is four-leaved; corolla Tour-petalled ;
necta-

rines four, awl-shaped; anthers linear; cap-

sule one-celled, two-valved; seeds many.
There is one species, native of Coromandel.
ROYEN I'A, a genus of the digynia order,

in the decandria class of plants; and in the

natural method ranking under the 18th or-

der, bicornes. The calyx is urceolated; the

corolla monopetalous, with the limb revo-

luted; the capsule is unilocular and quadri-

valved. There are seven species, herbs of

the Cape.
RUBIA, madder, a genus of the monogy-

nia order, in the tetrandia class of plants

;

and in the natural method ranking under the

47th order, stellatie. The corolla is mono-
petalous and cainpanulated ;

and there are

two monospermous berries. There are seven

species, of which the most remarkable is the

tinctorum, or dyer’s madder, so much used

by the dyers and callico-printers. This hath
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a perennial root, and annual stalk : the root

is composed of many long, thick, succulent

fibres, almost as large as a man’s little finger;

these are joined at the top in a head like aspa-

ragus, and run very deep into the ground.

From the upper part, or head of the root,

come out many side-roots, which extend just

under the surface of the ground to a great

distance, by which it propagates very fast

;

for these send, up a great number of shoots,

which, if carefully taken off in the spring soon
after they are above ground, become so many
plants. These roots are of a reddish colour,

. somewhat transparent; and have a yellowish

pith. in the middle, which is tough, and of a
bitterish taste. From this root arise many
large four-cornered jointed stalks, which in

good land will grow live or 'six feet long, and,

if supported, sometimes seven or eight : they
are armed with short herbaceous prickles

;
ana

at each joint are placed five or six spear-

shaped leaves: their upper surfaces are

smooth
;

the branches are terminated by
loose branching spikes of yellow flowers,

which are cut into four parts resembling
stars. These appear in June, and are some-
times succeeded by seeds, which seldom ripen

in England. For its principal uses, see
Dyeing, and Calico Printing.

Madder-root is used in medicine. The
virtues attributed to it are those of a deter-

gent and aperient; whence it has been usu-

ally ranked among the opening toots, and
recommended in obstructions df the viscera,

particularly of the kidneys, in coagulations of

the blood from falls or bruises, in thejaundice,

and beginning dropsies. It is an ingredient

in the icteric decoction of the Edinburgh phar-

macopoeia.

It is observable, that this root, taken inter-

nally, tingek the urine of a deep red colour
;

and in the Philosophical Transactions we
have an account of its producing a like effect •

upon the bones of animals who had it mixed
With their food: all the bon.es, particularly,

the more solid ones, were said to be changed,
both externally and internally, to a deep red

;

but neither the fleshy nor cartilaginous parts

suffered any alterations: some of these hones
macerated in water for many weeks together,

and afterwards steeped and boiled in spirit of
wine, lost none of their colour, nor communi-
cated any tiiige to the liquors. This foot,

therefore, was concluded to be possessed of

great subtilty of parts, and its medical virtues

hence to deserve inquiry. The same trials, .

however, made by others, have not been,
found to produce the same effects as those
above mentioned. Of late the root has come
into great reputation as an eminenagoguc.
RUBRIC, in the canon law, signifies a ti- -

tie or article in certain antient law-books; thus.-

called because written, as the titles of the
chapters in our antient bibles are, in red let* -

ters. Rubrics also denote the rules and di-

rections given at the beginning, and in the
course of, the liturgy, for the order and man-
ner in which the several parts of the office are
to be performed. There are general rubrics

and special rubrics, a rubric for the communi-
on, &c. In the Romish Missal and Brevi-

ary are rubrics for matins, for lauds, for trans- -

lations, beatifications, commemorations, &c.
RUBUS, the bramble, a genus of the po-

lygamia order, in the icosandria class of
plants

;
and in the natural order ranking un- •

der the 3 5 tli order, senticosae. . The. calyxjs..
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quinqttefiU, the petals five ; the berry con-
sisting ofmouospermous acini or pulpy grains.

I he principal species is the idieus, or common
raspberry, which, with its varieties, demands
culture in every garden for their fruit

;
parti-

cularly the common red kind, white sort, and
twice-bearing raspberry

;
all of which are

great bearers: but, for the general plantations,
we choose principally the common red and
the white kind, as being generally the great-
est bearers of all

;
planting also a share of the

twice-bearing sort, both as a curiosity, and
for the sake of its autumnal crops of fruit,

which in favourable seasons ripen in tolera-

ble perfection
;
observing to allow all the

sorts some open exposure in the kitchen gar-
den, though they will prosper in almost anv
situation.

Some other species are considered as
plants of variety, for hardy plantations in the
shrubbery. Some of them are also very or-

namental flowering plants; particularly the
Virginian flowering raspberry, and the dou-
ble-blossomed bramble, which have great me-
rit as furniture for ornamental compartments;
and the white-berried bramble, which is a
great curiosity.

HUB'S", a genus of precious stones of vari-

ous colours ; as, 1. Of a deep red colour, in-

clining a little to purple : the carbuncle of
PI my. 2. The spinell, of the colour of a
bright corn poppy flower. 3. The balass, or
pale red, inclining to violet. 4. The rubi-
cell, of a reddish yellow. According to
-Cronstedt, the ruby crystallises into an oc-
toedral form, as well as the diamond, from
which it differs very little in hardness and
.weight. Tavernier and Dutens inform us,

that in the East Indies all coloured gems are
named rubies, without regard to what their

colours may be; and that the particular co-
lour is added to the name of each, in order to
distinguish them from one another. There
are, however, some soft stones of this "kind,
which they call bacan: and it is certain, that
the hard and brilliant rubies, named oriental,
as well as the sapphires and topazes, are all

fche same, excepting only the circumstance of
colour. Some are partly red, and partly
blue, yellow, and some quite colourless. The
spinell rubies are about half the value of dia-

monds of the same weight ; the balass is va-
lued at 30 shillings per carat. Tavernier
mentions 108 rubies in the throne of the great
Mogul, from 100 to 200 carats, and of a
round one almost ‘2\ ounces : there is also

mention made by other travellers, of rubies
exceeding 20*0 carats in weight. According
to Dutens, a perfect ruby, if it weighs more
than carats, is of greater value than a dia-

mond of the same weight. Tf it weighs one
carat, it is worth 10 guineas; if two carats,

40 guineas; three carats, 150 guineas; if six

arats, upwards of 1000 guineas.

According to the experiments of Bergman
and Achard, the texture of the ruby is foli-

ated like that of diamonds : it is fusible with
borax in a strong and long-continued heat,

running into a transparent glass of a pale

green colour. From the experiments of M.
cTArcet, it appears that the ruby does not

lose its colour in the greatest tire; but Hene-
kel says, that, by means of a burning glass,

Sie softened it in such a manner as to receive

the impression ofa seal ofjasper. It becomes
electric by being -rubbed, its speciticgra-
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vity, according to Bergman, is from 3,180 to

4,240: but Brisson tells us that it is 4,283.

The specific gravity of the spinell is 3,7(50, of

the Brasilian ruby 3,531.

Rubies are met with in the Capelan moun-
tains of Pegu, in the East Indies ; and at

Caos, Ava, Bisnagar, Calicut, Cananor, Cev
Ion, and Brasil. They are found in sands of

rivers of a red colour, in an argillaceous

earth of a hard texture and greenish colour

;

sometimes they adhere to red rocks. The
spinell rubies are met with in Hungary, Si-

lesia, Bohemia, and Brasil. The balass comes
principally from Brasil, though some are also

brought from the East Indies. The rubicell

comes also from Brasil, but they are said to

lose their colour in the fire. See Coran-
dum, Topaz, &c.

RUDBECKIA, dtvarf sun-jloiver, in bo-

tany, a genus of the syngenesia-polygainia

frustranea class of plants, the compound
flower of which is radiated; but the her-

maphrodite corollulte of the disc are tubulose
and very numerous: the stamina are five very
short capillary filaments; and there is a small

orbiculated seed after each of the hermaphro-
dite corolluke, and are all contained in the
cup, affixed to a paleaceous receptacle.

There are seven species.

RUDDER, in navigation, a piece of tim-
ber turning on hinges in the stern of the ship,

and which, opposing sometimes one side to

the water, and sometimes another, turns or
directs the vessel this way or that. See
Ship-Building.

The rudder of a ship is a piece of timber
hung on the stern-posts by four or five iron
hooks, called pintles, serving for the bridle of
a ship to turn her about at the pleasure of the
steersman. The rudder being perpendicu-
lar, and withoutside the ship, another piece
of timber is fitted to it at right angles, which
comes into the ship, by which the rudder is

managed and directed. ‘ This latter properly
is called the helm or tiller; and sometimes,
though improperly, the rudder itself. The
power of the rudder is reducible to that of
the lever. As to the angle the rudder
should make with the keel, it is shewn, that
in the working of ships, in order to stay or
bear up the soonest possible, the tiller of the
ruder ought to make an angle of 55° with the
keel. A narrow rudder is best for a ship’s

sailing, provided she can feel it; that is, be
guided and turned by it: for a broad rudder
will hold much water when the helm is put
over to any side; but if a ship lias a fat

quarter, so that the water cannot come
quick and strong to her rudder, she will re-
quire a broad rudder. The aft-most part of
the rudder is called the rake of the rudder.
RUELLIA, in botany, a genus of the an-

giospermia order, in the didynamia class of
plants; and in the natural method ranking
under the 40th order, personate. The calyx
is quinquepartite; the corolla sub-campanu-
lated

; the stamina approaching together in

pairs; the capsule springing asunder by
means of its elastic segments. There are
43 species, shrubs of the East and West In-
dies.

RUFF. See Perca.
Ruff. See T-rin ga.
RUJZIA, a genus of the polyandria order,

in the monaddphia class of plants; and in

the natural method ranking under the 37th

EU!
order, columnifene. The calyx is double *

the external are triphyUous. The corolla
consists of five petals, inclining to the right
hand side, and adhering to the stamina
wnich are horn 30 to 40. It has ten styli
and as many capsulie. These are compress-

&nd membranous- Tn each capsule are
two seeds. There are three species, viz.
1. Cordata; 2. Lobata

; 3. Vanibilis
; all

natives of Asia and the Cape of Good
Hope.

RULES of court, in law, are certain or-
ders made, from time to time, in the courts
of law, which attornies are bound to observe
in order to avoid confusion

; and both the
plaintiff and defendant are at their peril also
bound to pay obedience to rules made in
court relating to the cause depending be-
tween them. 3

It is to be observed, that no court will
make a rule for any thing that may be donem the ordinary course

; and that if a rule is
made, grounded upon an affidavit, the other
side may move the court against it, in order
to vacate the same, and thereupon shall
bring into court a copy of the affidavit and
rue. On the breach and contempt ofa
i ule of court, an attachment lies

; but it is not
granted for disobedience to a rule when the
party has not been personally served

; nor
for disobeying a rule made by a judge in his
chamber, which is not of force to ground a
motion upon, unless the same is entered.

Rule, or Ruler
, an instrument of wood or

metal, with several lines delineated on it of
gieat use in practical mensuration.

When a ruler has the lines of chords
tangents, sines, &c. it is called a plane
scale. r

i carpenter’s joint-rule is an instrument
usually of box, &c. twenty-four inches long
and one and a half broad

; each inch being
subdivided into eight parts. On the same
side with these divisions, is usually added
Gunter s line ot numbers. On the other side
are the lines of timber and board-measure*
the first beginning at 82, and continued to 36*
near the other end; the latter is numbered
from 7 to 36, four inches from the other
end.

U.se of the carpenter’sjoint-rule. The ap-
plication ot the incites, in measuring lengths
breadths, &c. is obvious.

The use of the other side is all we need
here to notice. 1. "Five breadth of any sur-
face, as board, glass, &c. being given, to find
-how much in length makes a square foot,
rind the number of inches the surface is
broad, in the line of broad-measure arid
right against it is the number of inches re-
quired. Thus, if the surface was eight inches
broad, eighteen incites will be found to make
a superficial foot. Or more readily thus-
Apply the rule to the breadth of the board or
glass, that end, marked 36, being equal with
the edge,, the other edge of the surface will
shew the inches, and quarters of inches, which
go to a square foot. 2. Use of the table at
the end of the board-measure. If a. surface
is one iuclt broad, how many inches long willmake a superficial foot? look in the upper
row of figures for one inch, and under it in
the second row is twelve inches, the answer
to the question. 3. Use of the line of timber-

I

measure. This resembles the former; for

• V
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having learned how much the piece is square,

j

|
look, tor that number on the line. of the lira-

j

ber-measure ; the space thence to the end of

the rule is the length which, at that breadth,

makes a foot of timber. Thus, if the piece

is nine inches square, the length necessary

to make a solid foot of timber, is 21 f inches.

If the timber is small, and under nine inches

square, seek the square in the upper rank of

the table, and immediately under it are the

teet and inches that make a solid foot. If the

I piece is not exactly square, but broader at

]
one end than the other, the method is to add

the two together, and take half the sum for
'

the side of the square. For round timber the

method is to girt it round with a string, and

to allow the fourth part for the side of the

square; but this method is erroneous, for

hereby you lose nearly one-fifth of the true

solidity ; though this is the method at present

f practised in buying and selling timber.

The mason’s rule is twelve or fifteen feet

long, in order to be applied under the level

to regulate the courses, and make the pie-

droits equal, &c.

Everurd'is sliding Rule. See Gauging.

RUM, a species of brandy, or vinous spi-

|
rit, distilled from sugar-canes. See Distil-

|
lation, and Spirit.

RUMEN, in comparative anatomy, the

|

paunch, or first stomach of such animals as

|

chew the cud, thence called ruminant ani-

|

mats. See Comparative Anatomy.
RUM EX, dock, a genus of the trigynia

j

order, in the hexandria class of plants ; and

in the natural method ranking under the 12th

! order, holoracese. The calyx is triphyllous

;

j

there are three connivent petals, and one

triquetrous seed. There are 36 species ; of

which the most remarkable are : 1. The pa-

tientia, commonly called patience rhubarb.

This was formerly much more cultivated in

the British gardens than at present: the roots

of this have been generally used for the

monk’s rhubarb, and it has even- been thought

;
to be the true kind ; but others suppose the

second sort should be used as such. 2. The
1 aipinus, or monk’s rhubarb, grows naturally

©n the Alps, but has long been cultivated in

the gardens of this country. This has large

j

roots, which spread and multiply by their

|

offsets : they are shorter and thicker than the

former, are of a very dark brown on the out-

|

cide, and yellow within. 3. The aquaticus,

! or water-dock, grows naturally in ponds,

I

ditches, and standing waters, in many parts of

Britain. It is supposed to be the herba Bii-

tannica of the antienta. 4. The acutus, or

sharp-pointed dock (the oxylapathum of the

shops); but the markets are supplied with

roots of the common docks, which are indif-

ferently gathered by those who collect them
In the fields, where the kind commonly called

butter dock (from its leaves being used to

wrap up butter) is much more common than

this. These plants are but seldom cultivated,

and so easily multiply by their numerous
seeds, that they soon become troublesome

weeds where they once get an entrance.

RUMINANT, in natural history, is ap-

I
plied to an animal which chews over again

i what it has eaten before; which is popularly

raMed chewing the cud. Payer, in a treatise

} De Ruminantibus et Ruminatione, shews

|
that there are some animals which really ru-
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mlnate; as oxen, sheep, deer, goats, camels,
hares, and squirrels; and that there are

others which only appear to do so, as molts,

cricke -, bees, beetles, crabs, mullets, &c.
The latter class, he observes, have their sto-

machs composed of muscular fibres, by which
the food is ground up and down as m those

which really ruminate. Mr. Ray observes,

that ruminants are all four-footed, hairy, and
viviparous; some with hollow and perpetual
horns, others with deciduous ones.

KUMPIIIA, a genus of the monogynia
order, in the triandria class of plants, and in

the natural method ranking with those of

which the order is doubtful. The calyx is

trifid; the petals three
;
the fruit a tri locular

plum. There is one species, a tree of the

East Indies.

RUNDLE, or Roundlle. See He-
raldry.

RUNDLET, or Runlet, a small vessel,

containing an uncertain quantity of any li-

quor, from three to twenty gallons.

RUNNER, in the sea language, a rope
belonging to the garnet, and to the two bolt-

t ankles. It is reeved in a single block, joined

to the end of a pennant, and has at one end a
hook to hitch into any thing, and at the other
end a double block, into which is reeved the

fall of the tackle, or the garnet, by which

|

means it purchases more than the tackle

would without it.

RUNNET, or Rennet, is the juice or

gastric fluid found in the stomachs of sucking
quadrupeds, which as yet have received no
other nourishment than their mother’s milk.

In ruminating animals, which have several sto-

machs, it is generally' found in the last,

though sometimes in the next to it. If the

runnet is dried in the sun, and then kept
close, it may be preserved in perfection for

years. Not only the runnet itself, but also

the stomach in which it is found, curdles milk

without any previous preparation. But the

common method is, to take the inner mem-
brane of a calf’s stomach, to clean it well, to

salt and hang it up in brown paper: when this

is used, the salt is washed off, then it is mace-
rated in a little water during the night, and in

the morning the infusion is poured into the

milk to curdle it. See Digestion, Yol. I.

p. 521, col. 3.

RUPALA, a genus of the tetrandria mono-
gynia class and order. There is no calyx

;

the petals are four; stamina inserted in the

middle of the petals; pericarpium one-celled,

two-seeded.

RUPERT’s DROPS, a sort of glass-drops

with long and slender tails, which burst to

pieces on the breaking off those tails in any
part; said to have been invented by prince

Rupert, and therefore called by his name.
Concerning the cause of this surprising plne-

nomenon scarcely any thing that bears the

least appearance of probability has been of-

fered. Their explosion is attended in the

dark with a flash of light; and, by being

i

boiled in oil, the drops are deprived of their

explosive quality.

RUPPIA, a genus of the tetragynia order,

in the tetrandria class of plants; and in the

natural method ranking under the 15th or-

der, inundatce. There is neither calyx nor
corolla; but four pedicellated seeds. There
is one species.

n u t

RUPTURE, in surgery, the same w.th

hernia. See Surgery.
RUSCUS, knee-holly, or butcher's broom,

a genus of the syngenesia order, in the (li-

oecia class of plants; and in the natural me-

thod ranking under the 1 Ith order, sitirnen-

tacc-se. The male calyx is hexaphy-llotis

;

there is no corolla ;
the nectarium is central,

ovate, and perforated at the top. The fe-

male calyx, corolla, and nectarium, are (he

same as in the male; there is one style, with

a trilocular two-seeded berry.
r

l here are

five species. The most remarkable is the

aculeatus, or common butcher’s broom, com-

mon in the woods in many pa i ts of England.

As this plant grows wild in most parts of

England, it is rarely admitted into gardens;

but if some of the roots are planted under

tall trees in large plantations, they will spread

into large clumps ;
and as they retain their

leaves in winter, at that season they will have

a good effect. The seeds of this plant gene-

rally lie a year in the ground before they ve-

getate ; and the plants so raised are long be-

fore they arrive at a size large enough to

make any figure, and therefore it is much bet-

ter to transplant the roots. T lie root of this

plant is accounted aperient, and in this in-

tention is sometimes made an ingredient in

apozems and diet-drinks, for opening slight'

obstructions of the viscera, and promoting

the fluid secretions. This plant is used by
the butchers for besoms to sweep their blocks.

Hucksters place the boughs round their ba-

con and cheese, to defend them from the

mice
;

for they cannot make their way
through tiie prickly leaves.

RUSH, in botany. SeeJuNcus.
RUSSEL1A, a genus of the didynamia-

angiospermia class and order. The calyx is

five-leaved; corolla tube, very long; cap-

sule acuminate. There is one species, a
shrubby plant of the Havannah,

RUSSIA COMPANY, in commerce.
See Company.
RUST, the oxide of a metal. Iron, for

instance, when exposed to the air, soon be-
comes tarnished, and gradually changed into

a brown or yellow powder, well known by
the name of rust. This change is occasioned
by the gradual combination of the iron with
the oxygen of the atmosphere, and, accord-
ing to the new chemistry, it is now denomi-
nated the oxide of iron.

RUSTIC, in architecture, implies a man-
ner of building in imitation of nature, rather

than according to the rules of art.

RUTA, rue, n genus of the monogynia
order, in the decandria class of plants; and
in the natural method ranking under the
26th order, multisiiiqiue, The calyx isquin-

quepartite; the petals concave
; the recepta-

cle surrounded with 10 melliferous pores; the
capsule is lobed. In some flowers, a fifth

part of the number is excluded. There are
seven species, of which the most remarkable
is the hortensis, or common broad-leaved
garden rue, which has been long cultivated

for medicinal use.

Rue has a strong ungrateful smell, and a
bitterish penetrating taste: the leaves, when
full of vigour, are extremely acrid, insomuch
as to inflame anil blister the skin, if much
handled.

RUTHILE, an ore found in Hungary,
Italy, apd France. It is generally crystal-



G lO S A C SAC SAC
lized. The primitive form of the crystals is

a rectangular prism, whose base is a square,
and the form of its molecules is a triangular
prism, whose base is a right-angled isosceles

triangle
; and the height is to any of the sides

of the base about the right angle, nearly as

three to five. Specific gravity from 4.1-8 to

4.24. It is not affected by the mineral
acids.

RUYSCFIIA, in botany, a genus of the
monogynia order, in the pentandria class of
plants

;
and in the natural method ranking

Q the eighteenth letter of our alphabet,
^9 in abbreviations stands for societas,

or socius
;
as R. S. S. for regiie societatis so-

eius, i. e. fellow of the royal society. In me-
dicinal prescriptions, S. A. signifies secun-
dum artem, i. e. according to the rules of
art

; and in the notes of the anlients, S. stands

for Sextus ; SB. for spurius
; S. C. for sena-

tus consultum
; S. P. Q. R. for senatus po-

pulusque Romanus ; S. S. S. for stratum su-

perstratum, i. e. one layer above another al-

ternately; S. V. B. E. E. Q. V. for si vales

bene est, ego quoque valeo, a form used in

Cicero’s time, in the beginning of letters.

Used as a numeral, S. antiently denoted se-

ven ; in the Italian music, S. signifies solo

;

and in books of navigation, S. stands for

south; S. E. for south-east; S. W. for

south-west; S. S. E. for south-south-east;

S. S. W. for sou th-south-west. See Com-
pass.

SABE LLA, a genus of vermes testacea

:

animal a nereis, with a ringent mouth, and
two thicker tentacula behind the head: shell

tubular, composed of particles of sand,

broken shells, and vegetable substances united

to a membrane by a glutinous cement. There
are 24 species.

SABELLIANS, a sect of Christians of the

third century, who embraced the opinions of

Sabe'.lius, a philosopher of Egypt, who openly

taught that there is but one person in the

Godhead.

SABLE. See Mu stela.

Sable. See Heraldry.
SABU RICE. See Gritt.

SACBUT, a bass wind-instrument, re-

sembling the trumpet, so contrived as to be

capable of being drawn out to different

lengths, according to the acuteness and gra-

vity of the scale required.

The sacbut is usually about eight feet long,

and when extended to its full length, about

fifteen. There are, however, sacbuls of dif-

ferent sizes to execute different parts; parti-

cularly a small one called by the Italians

trombone picciolo, and the G ermans cleine

alt possaune, proper for the counter-tenor.

SACCHARINE ACID. See Oxalic
Acid.

SACCHARUM, sugar, or the sugar-

cane, a genus of the digynia order, in the

triandria class of plants
;
and in the natural

method ranking under the 4th order, gra-

mma. The calyx is two-valved ; the corolla

is also bivalved* There are eleven species

with those that are doubtful. The calyx is

pentaphyllous; the corolla is pentapetalous

;

and the berry many-seeded. There are two
species, parasitical shrubs of Guiana.

RYAN IA, a genus of the polvandria mo-
nogynia class and order. The calyx is five-

leaved
; corolla none; stigmas four; berry

suberous, one-celled, many-seeded. There
is one species, a tree of Trinidad.

RYE. See Secale.

RA NCHOPS, skimmer, in ornithology,

s

of this genus. The most remarkable is the
officinarum. It is a native of Africa, the East
Indies, and of Brazil, whence it was intro-
duced into our West India islands soon after

they were settled. In the manner of their
growth, form of their leaves, and make of
their panicle, the sugar-canes lAsemble the
reeds which grow in wet marshy grounds in

England, or elsewhere; except that the canes
are far larger, and, instead of being hollow as

the reeds, are filled with awhite pith, contain-
ing the sweet juice or liquid, which stamps
such value upon these plants. The inter-
mediate distance between each joint of a
cane is of different lengths, according to the
nature of the soil, richness of the manure,
and different temperature of the weather
during its growth; it seldom exceeds, how-
ever, four inches in length, and an inch in di-

ameter. The length of the whole cane like-

wise depends upon the above circumstances.
It generally grows to perfection in about
fourteen months, when its height, at a medi-
um, is about six feet, sometimes more, some-
times less. The bojly of the cane is strong,
but brittle; of a fine straw-colour, inclining
to a yellow. The extremity of each is cover-
ed, for a considerable length, with many long
grassy leaves or blades, sharply and finely

sawed on their edges; the middle longitudi-
nal rib being high and prominent. The su-
gar-cane is propagated by planting cuttings
of it in the ground in furrows, dug parallel
for that purpose; the cuttings are laid level
and even, and are covered up with earth;
they soon shoot out new plants from their
knots or joints; the ground is to be kept
clear, at times, from weeds ; and the canes
grow so quick, that in eight, ten, or twelve
months, they are fit to cut for making of sugar
from them. When ripe, they cut off the
reeds at one of the joints near the roots; they
are then cleared of the leaves, and tied up
in bundles, and sent to the mills, which are
worked either by water or horses.

The bottom part of the sugar-cane top is

about the thickness of one’s finger
; and as it

contains a good deal of t be natural sweetness
of the plant, it is usually cut into pieces of an
inch and a half long, and given to the saddle-
horses in the West Indies. It is very nou-
rishing food, and fattens them apace. The
mill-horses, mules, and asses, are likewise
fed, during crop time, on sugar-cane tops and
the skimming of the sugar-coppers; which
last must be administered sparingly at first,

for fear of griping, and perhaps killing them.
For the manufacture, &c.ofsugar, see Sugar.

a genus belonging to the order of anseres.
The bill is straight : and the superior mandi-
ble -imich shorter than the inferior, which is

truncated at the point. The species are
two, viz. the nigra and fulva, both natives of
America. The fulva Is perpetually dying
about and skimming over water, out of which
it scoops small fish with its lower mandible:
in stormy seasons it frequents the shores in
search of shell-fish. See Plate Nat. Hist. ii<r

348.
Q

SACCOLATS, salts formed from the
saclactic acid, and but little known, l. Sac-
colat of potass, small crystals soluble in eight
times their weight of water. 2. Saccolat of
soda, the same, soluble in five times their
weight of water. 3. Saccolat of ammonia,
has a sourish taste : heat separates the ammo- ;

nia. Saccolat of lime, of barytes, ofmagne-l
sia, and of alumina, are all insoluble in
water.

SACK ofzvool, a quantity of wool con-

1

tabling just twenty-two stone,"and every stone
fourteen pounds. In Scotland, a sack is

twenty-four stone, each stone containing six- ^

teen pounds.

Sack of cotton-zvool, a quantity from one
hundred and a half to four hundredweight.

Sacks of earth, in fortification, are can-
vas bags filled with earth. They are used in
making intrenchments in haste', to place on
parapets, or the head of the breaches. See. or
to repair them, when beaten down.

SACLACTIC ACID. This acid was dis-
covered by Scheele in 1780. After having
obtained oxalic acid from sugar, he wished to
examine whether the sugar of milk would
furnish the same product. Upon four ounces
of pure sugar of milk, finely powdered, lie
poured twelve ounces of diluted nitric acid,
and put the mixture into a large glass retort,
which he placed in a sand-bath. A violent ef-

fervescence ensuing, he was obliged to re-
]move the retort from the sand-bath till the

commotion ceased. He then continued the \

distillation till the mixture became yellow.
As no crystals appeared in the liquor re- i

maining in the retort after standing two days, 1

he repeated the distillation as before, with the
addition of eight ounces of nitric acid, and
continued the operation till the yellow co-
lour, which- had disappeared on the addition
of the nitric acid, returned. The liquor in J

the retort contained a white powder, and 1

when cold, was observed to be thick. Eight
ounces of water were added to dilute this li-

j

quor, which was then filtrated, by which the
white powder was separated; which being
edulcorated and dried, weighed drachms.
The filtrated solution was evaporated to the
consistence of a syrup, and again subjected to
distillation, with four ounces of nitric acid as
before; after which, the liquor, when cold,,

was observed to contain many small, oblong,
sour crystals, together with some white pow-
der. this powder being separated, the li-

|

quor was again distilled with more nitric acid,
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as before ; by which means the liquor was
Tendered capable of yielding crystals again

;

and by one distillation more, with more ni-

trous acid, the whole of the liquor was con-
verted into crystals. These crystals, added
together, weighed five drachms

; and were
found, upon trial, to have the properties of
the oxalic acid.

.Mr. Scheele next examined the proper-
ties of the white powder, and found it to be an

I acid of a peculiar nature; he therefore called

[

it the acid of sugar of milk. It was after-

!

wards called Saclactic acid by the French

|

chemists. Fourcroy has lately given it the
name of mucous acid, because it is obtained
by treating gum arabic, and other mucilagi-
nous substances, with nitric acid.

Mr. Hermstadt, of Berlin, had made simi-

lar experiments on sugar of milk at the same
time with Scheele, and with similar results;

but he concluded that the white powder
which iie obtained was nothing else than ox-

' alat of lime with excess of acid, as indeed
Scheele himself did at first. After he became

i acquainted with Scheele’s conclusions, he
published a paper in defence of his own opi-

nions; but his proofs are very far from estab-

|
lisliing it, or even rendering its truth proba-

j

ble. Me acknowledges himself, that he has

;
not been able to decompose this supposed

j

salt: he allows that it possesses properties

j

distinct from the oxalic acid; but he ascribes

]

this difference to the lime which it contains^

J
yet all the lime which he could discover in

j

240 grains of this salt was only 20 grains

;

and if the alkali which he employed was a

j

carbonat (as it probably was), these 20 must

j

be reduced to 11. Now Morveau has

shewn, that oxalic acid, containing the same
quantity of lime, exhibits very different pro-

I perties. Besides, this acid, whatever it is,

I when united with lime, is separated by the
oxalic, and must therefore be different from
it : as it would be absurd to suppose that an

]

acid could displace itself. The saclactic acid

must therefore he considered as a distinct

j

acid, since it possesses peculiar properties.

1 . Saclactic acid may he obtained by the

j

following process: Upon one part of gum
arabic, or other similar gum, previously put
into a retort, pour two parts of nitric acid.

Apply a slight heat for a short time, till a
little nitrous gas and carbonic acid gas comes
over; then allow the mixture to cool. A

! white powder gradually precipitates, which
may easily be separated by filtration. This
powder is sadactric acid.

2. Sadactric add, thus obtained, is under
i the form of a white gritty powder, with a

I slightly acid taste.

Meat decomposes it. When distilled,

there comes over an acid liquor which crys-

i tallizes in needles on cooling, a red-coloured

)

acrid oil, carbonic acid gas, and carbureted
hydrogen gas. There remains in the retort a

large proportion of cliarcoal.

Saclactic acid, according to Scheele, is so-

luble in 60 parts of its weight of boiling wa-
ter ; but Messrs. Hermstadt and Morveau
found, that boiling water onlv dissolved

|

-g—th part: it deposited about ^th part on

J
cooling in the form of crystals.

1 he solution has an acid taste, and reddens

|

the infusion ot turnsole. Its specific gravity,

|

at the temperature of 53. V, is 1.0015. The

|
compounds which it forms with earths, alka-

lies and metallic oxides are denominated sac-
colats.

SAFFRON. See Crocus.
SAGAPENUM, gum resins. See Phar-

macy.
SAGATHEE, in commerce, a slight kind

of woollen stuff, serge, or ratteen, sometimes
mixed with a little silk.

SAGE. See Salvia.
SAGENE, a Russian long measure, five

hundred of which make a wend. The sagene
is equal to seven English,feet.
SAGENILE. See Ruthile.
SAG 1NA, pearlm ist, a genus of the te-

tragvnia order, in the tetrandia class of plants,

and iu the natural method ranking under the
22d order, earyophyllei. The calyx is te-

traphyllous; the petals four
;
the capsule is

unilocular, quadrivalved and polyspennous.
There are 3 species.

SAGITTA, in astronomv, the arrow or
dart, a constellation of the northern hemi-
sphere, near the eagle. See Astronomy.
Sagitta, in trigonometry, the same with

the versed sine of an arch.

SAG 1'ITARIA, arrow-head, a genus of

the polyandria order, in the moneccia class of
plants, and in the natural method ranking
under the fifth order, tripetaloideae. The
male calyx is triphyllous

;
the corolla tripe-

talous; the filaments generally about 14: the
female calyx is triphyllous ; the corolla tri-

petaious; many pistils; and many naked
seeds. There are five species, of which the
most remarkable is the sagittifoiia, growing
naturally in many parts of England. The
root is composed of many strong fibres, which
strike into the mud ; the footstalks of the
leaves are in length proportionable to the
depth of the water in which they grow; so
they are sometimes almost a yard long: they
are thick and fungous : the leaves, which
float upon the water, are shaped like the point
of an arrow, the two ears at their base spread-

ing wide asunder, and are very sharp-point-

|

ed. There is always a bulb at the lower part

j

of the root, growing in the solid earth be-
neath the mud. This bulb constitutes a con-
siderable part of the food of the Chinese; and
upon that account they cultivate k. Horses,
goats, and swine, eat it; cows are not fond
of it.

SAGITTARIUS, the archer, in astro-

nomy, the ninth sign of the zodiac. See
Astronomy.
SAGO, a simple brought from the East

Indies, of considerable use in diet as a resto-

rative. It is produced from tiie pfth-efa kind
of palm which grows in the East Indies, called

the cycas circinalis. See Cycas, Starch,
&c.
SAHLITE, another name for malacolite,

which see.

SAIL, in navigation. See Ship-building.
SALE. If a man agrees for the purchase

of goods, he shall pay for them before he car-

ries them away, unless some term of a credit

is expressly agreed upon.

If one man says the price of an article is

100/. and the other says I will give you 100/.

but does not pay immediately, it is at the

option of the seller whether he shall have it or

no, except a day was given for the payment.
If a man upon the sale of goods, warrants

them to be good, the law annexes to this con-
tract a tacit warranty, that if they are not so,

he shall make compensation to the purchaser;
4 Ii 2

SAL on
such warranty, however, must be on the sale-

_

But if the vendor knew (he goods to be
unsound, and has used any art to disguise
them, or if in any respect they differ from
what lie represents them to be to the pur-
chaser, lie will be answerable for tiieir good-
ness, though no general warranty will extend
to those defects that are obvious to the senses,

If two persons come to a warehouse, and
one buys, and the other to procure him
credit, promises thesuller, if he does not pay
you, I will

;
this is a collateral undertaking,

and void without writing, by the statutes of
frauds

; but if he says, let him have the goods,
I will be your pay-master, this is an absolute
undertaking as for himself, and he shall be in-
tended to be the real buyer, and the other to
act only as his servant. '2 T. R. 73.

After earnest is given, the vendor cannot
sell the goods to another without a default in
tile vendee

; and therefore if the vendee does
not come and pay, and take the goods, the
vendor ought to give him notice for that pur-
pose; and then it he does not come and pay,
and take away the goods in convenient time,
the agreement is dissolved, and he is at liberty
to sell them to any other person. 1 Salk. 1 13.
An earnest onlyr binds the bargain, and

gives the party a right to demand
;
but de-

mand without payment of money is void. See
also Auction, Contrast, &e.
SALEP. See Starch.
SALIAN 1 ,

in fortification, denotes pro-
jecting. 1 here are two kinds of angles: the
one sal iant, which are those tlvat present their
poiut outwards

; the other re-entering., which
have their points inwards. Instances of both
kinds we have in tenailles and star-works,
SALIENT. See Heraldry.
SALIC, or Saliq.ue Law, lex saiica, an

antient and fundamental law of the kingdom
ot France, usually supposed to have been
made by Pharamond, or at least by Clovis,
in virtue of which males are only to inherit.
I)u Haillan, after a critical examination, de-
clares it to have been an expedient of Philip
the Long, in 1316, for the exclusion of the
daughter of Lewis Hutin from inheriting the
crown. Father Daniel, on the other hand,
maintains that it is quoted by authors more
antient than Philip the Long, and that Clovis
is the real author of it. This law lias not any
particular regard to the crown of Fiance; it

only imports, in general, that, in salic land no
part of the inheritance shall fall to any female,
but the whole to the male sex. By salic
kinds, or inheritances, were antiently de-
noted, among us, all lands, by whatever
tenure held, whether noble or base, from the
succession to which women were excluded bv
the salic law ; for they were by it admitted to
inherit nothing but moveables arid purchases
wherever there were any males.
SAL1BURIA, a genus of the class and

order monavia polyandria. The male is an
ament; anthera: incumbent; female solitary;
cal^ x fom -cleft, drupe. I here is one species,
a tree of Japan.

SALICORNIA, jointed glass-wort, or
salt-wort, a genus of the monogvnia order
in the monandria class of plants,* and in the
natural method ranking under the 12th order
holoraceae. d he calyx is ventricose, or a
little swelling out and entire; there are no
petals, and but one seed. There are nine
species, of which the most remarkable are :

1. The fruticosa, with obtuse points, giows
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plentifully in most of the salt marshes which
are overflowed by the tides in many parts of

England. It is an annual plant, with thick,

succulent, jointed stalks, winch trail upon the

ground. 2. The perennis, with a shrubby
branching stalk, grows naturally in Sheppey
•island. They are perennial, and produce
their flowers in the same manner as the former.

The inhabitants near the sea-coasts where
these plants grow, cut them up toward the

latter end of summer, when they are fully

grown
; and alter having dried them in the

sun, they burn them for their ashes, which
are used in making of glass and soap. These
herbs are by the country people called kelp,

and promiscuously gathered for use.

SALIVA. The fluid secreted in the

mouth, which flows in considerable quantity
during a repast, is known by the name of sa-

liva. All the properties of this liquor which
had been observed by philosophers before

the middle of the 18th century have been
collected by Haller ;

but since that time se-

veral additional facts have beer, related by
Fourcroy, Du Tennetar, and Brugnatelli,

and a very numerous set of experiments have
been published by Mr. Siebold in 1797, in

his Treatise on the Salivary System.
Saliva is a limpid fluid like water; but

much more viscid: it has neither smell nor
taste. Its specific gravity, according to

Hainberger, is 1.0167; according to Siebold,
• 1 .030. When agitated, it froths like all other

adhesive liquids; indeed it is usually mixed
with air, and has the appearance of froth.

It neither mixes readily with water nor oil;

but by trituration in a mortar it may be so

mixed with water as to pass through a filtre.

It lias a great affinity for oxygen, absorbs it

readily from the air, and gives it out again to

other bodies. Hence the reason why gold or

silver, triturated with saliva in a mortar, is

oxidized, as Du Tennetar has observed
; and

why the killing of mercury by oils is much
facilitated by spitting into the mixture. Hence
also, in all probability, the reason that saliva

is a useful application to sores of the skin.

Dogs, and several other animals, have con-
stantly recourse to this remedy, and with
much advantage.

When boiled in water, a few flakes of albu-

men precipitate. When evaporated, it swells

exceedingly, and leaves behind it a thin

brown-coloured crust; but if the evaporation

is conducted slowly, small cubic crystals of

muriat of soda, (common salt) are formed

;

and when the evaporation is completed, there

remains behind a substance which resembles

vegetable gluten, and which takes fire on
burning coals, exhaling the odour of prussic

acid, and of burning feathers. The viscidity

of saliva, the property which it has of absorb-

ing oxygen, and of being inspissated, ayd this

glutinous residuum, announce the presence

of animal mucilage as a component part.

When saliva is distilled in a retort, it troths

very much: 100 paits yield 80 parts of water

nearly pure, then a little carbonat of ammo-
nia, some oil, and an add, which perhaps is

the prussic. The residuum amounts to about

1.56 parts, and is composed of muriat of soda,

phosphut of soda, and phosphat of lime.

When saliva is left exposed to the air, it

absorbs a considerable portion of it, a slight

pellicle appears on its surface, it becomes

muddy, and deposits some Hakes, exhaling

at the same time a strong ammoniacal odour.
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Soon after it putrefies, and becomes exceed-
ingly fetid.

The acids and alcohol inspissates saliva; the

alkalies disengage ammonia ; oxalic acid pre-

cipitates iime
;
and the nitrats of lead, mer-

cury, and silver, precipitate phosphoric and
muriatic acids.

From these facts, it follows that saliva, be-
sides water, which constitutes at least tour-

fifths of its bulk, contains the following in-

gredients:

1,. Mucilage, 4. Phosphat of soda,

2. Albumen, 5. Phosphat of lime,

3. Muriat of soda, 6. Phosphat of ammonia.

But it cannot be doubted that, like all the
other animal fluids, it is liable to many
changes from disease, See. Brugnatelli found
the saliva of a patient, labouring under an ob-
stinate venereal disease, impregnated with
oxalic acid.

The concretions which sometimes form in

the salivary ducts, &c. and the tartar or bony
crust which so often attaches itself to the

teeth, are composed of phosphut of lime.

Such are the properties of human saliva.

The saliva of the horse was analysed by l lapel

Delachenier in 1730. He collected 12 ounces
of it in the space of 24 hours bv puncturing
the salivary duct. Its colour was greenish-

yellow; its feel soapy; it had a weak disa-

greeable smell, and a saline taste. Boiling

water and alcohol coagulated it in part; as

did the acids. When sulphuric acid was
used, sulphat of soda was obtained. It pu-
trefied in about 14 days; and when allowed
to evaporate spontaneously, it left a black
residuum like earth. When distilled, it yield-

ed an insipid watery liquid, crystals of car-

bonat of ammonia, a thick black empyreu-
matic oil, carbureted hydrogen, and carbonic
acid; and a charcoal remained.

It is rather surprising that no experiments
have been hitherto made on the saliva of

dogs ; though the hydrophobia has been usu-
ally ascribed to the infusion of the saliva of
that animal rendered morbid by disease.

SALIVATION. See Medicine.
SALIX, th ezvilloiv, a genus of the diandria

order, in the dicecia class of plants, and in the
natural method ranking under the 50th order,

amentacea:. The amentum of the male is

scaly ; there is no corolla
;
but a nectariferous

glandule at the base of the flower. The fe-

male amentum is scaly ; there is no corolla

;

the style bifid; the capsule unilocular and
bivalved

;
the seeds pappous. There are 53

species, of which the most remarkable are,

1. The caprea, or common sallow-tree,

grows to but a moderate height, having
smooth, dark-green, brittle branches

; oval,

waved, rough leaves, indented at top, and
woolly underneath. It grows abundantly in

this country, but more frequently in dry than
moist situations. It is of a brittle nature, so
is unfit for the basket-makers

; but will serve
for poles, stakes, and to lop for fire-wood

;

and its timber is good for many purposes.
2. The alba, white, or silver-leaved willow,

grows to a great height and considerable
bulk, having smooth, pale-green shoots

; long,

spear-shaped, acuminated, sawed, silvery-

white leaves, being downy on both sides, with
glands below the serratures. This is the
common white willow, which grows abundant-
ly about towns and villages, and by the sides

of rivers and brooks, &c,
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3. The vitelllna, yellow or golden willow,

grows but to a moderate height, having yel*

low, very pliant shoots ; oval, acute, serrated,
very smooth leaves, with the serratures car-
tilaginous, and with callous punctures on the
footstalks.

4. The purpurea, purple or red willow,
grows to a large height, having long, reddish,
very pliable shoots, and long, spear-shaped,
serrated, smooth leaves, the lower ones being
opposite.

5. The viminalis, or osier-willow, grows
;

but a moderate height, having slender rod-
like branches ; very long, pliant, greenish
shoots; and very long, narrow, spear-shaped,

\

acute, almost entire leaves, hoary, and silky
]

underneath.

6. The • pentandra, pentandrous, broad-
leaved, sweet-scented willow, grows to some
considerable stature, having brownish-green
branches; oblong, broad, serrated, smooth,
sweet-scented leaves, shining above

;
and

pentandrous flowers.

7. Thetriandria, or triandrous willow, grows
to a- large stature, having numerous,, erect,,

greyish-green branches, and pliant shoots;
oblong, acute-pointed, serrated, smooth, shin-

ing-green leaves, eared at the base
;
and tri-

androus flowers.

8. The fragilis. fragile or crack willow, rises,

to a middling stature, with brownish, very
fragile, or brittle branches, long, oval-lanceo-
late, sawed, smooth leaves of a shining green,
on both sides, having dentated glandular foot-

stalks. This sort in particular being exceed- I

ingly fragile, so that it easily cracks and
breaks, is unfit for culture in osier-grounds,

j

9. The Babylonica, Babylonian pendulous
salix, commonly called weeping willow, grows
to a largish size, having numerous, long,
slender, pendulous branches, hanging down'
loosely all round in a curious manner, and

;

long, narrow, spear-shaped, serrated, smooth
leaves. This curious willow is a native of the
East.

All the species of salix are of the tree kind,
very hardy, remarkably fast growers, and se-
veral of them attaining a considerable stature
when permitted to run up to standards. They
are mostly of the aquatic tribe, being gene- ,

rally the most abundant, and of most pros-
1

perous growth, in watery situations
;

they,
however, will grow freely almost any where,
in any common soil and exposure ; but grow
considerably the fastest and strongest in low
moist land, particularly in marshy situations,

by the verges of rivers, brooks, and other
waters; likewise along the sides of watery
ditches, &c. which places often lying waste,
may be employed to good advantage in plan-
tations of willows for different purposes.
SALMASIA, a genus of the pentandria

trigynia class and order. The calyx is five-

parted; corolla five-petalled; style none;
capsule three-celled, three-valved, many-
seeded. There is one species, a shrub of;
Guinea.
SALMO, salmon, a genus of fishes of the

order abdominales. The generic character
is, head smooth, compressed ; tongue cartila-

ginous
; teeth both in the jaws and on the

tongue; gill-membrane from four to ten rav-
ed

;
body compressed, furnished at the hind

part with an adipose fin.

1. Sahno salar, the common salmon, so
highly esteemed for the delicacy of its flavour
and so important an article in a commercial
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*lew, is chiefly an inhabitant of the northern

regions,' where it occurs at different periods

both in salt and fresh waters *; quitting the

sea at certain seasons to deposit its spawn in

the gravelly beds of rivers, at a great distance

from their mouths. In order to arrive at the

spots proper for this purpose, there are

scarcely any obstacles which the fish will not

surmount. ’ They will ascend rivers for hun-

dreds of miles ; force themselves against the

most rapid streams, and spring with amazing

agility over cataracts of several feet in height.

They are taken, according to Mr. Pennant,

in the Rhine as high as Basil; they gain the

sources of the Lapland rivers, in spite of their

torrent-like currents ; they surpass the per-

pendicular falls of Leix tip, Kennerth, and

Pont Aberglastyn. At the latter of these

places, Mr. Pennant assures us that he has

himself witnessed the efforts of the salmon,

and seen scores ot fish, some of which sue-
j

ceeded, while others miscarried in the at-
j

tempt during the time of his observation. It

may be added, that the salmon, like the

swallow, is said to return each season to the

6elt-same spot to deposit its spawn. I his has

been ascertained by the experiments of

Monsr. De la Lande, who fastening a small

ring of copper to the tails of some individu-

als,' and then setting them at liberty, found

that some of them made their appearance in

the same place for three succeeding seasons.

The experiment of fastening gold or silver

rings to salmon is said by Dr. Bloch to have

been occasionally practised by some of the

Eastern princes, and it is added that by this

method a communication has been proved

between the Caspian and Northern seas and

the Persian Guft.

The general history of the salmon-fishery

on the river Tweed, is amply detailed by Mr.

Pennant. “At the latter end of the year, or

in the month of November, the salmon begin

to press up the river as far as they can reach,

in order to spawn. When that time ap-

proaches they seek for a place fit for the pur-

pose
;
the male and female unite in forming a

proper receptacle tor it in the sand or gravel,

about the depth of 18 inches. In this the

female deposits the spawn, which they after-

wards cover carefully up by means of their

tails, which are observed to have no skin on

them for some time after this period. The

spawn lies buried till spring, if not disturbed

by violent floods, but the salmon hasten to

the sea as soon as they are able, in order to

recover their strength ;
for after spawning

they are observed to become very lean, and

are then called by the name of kippers. When
the salmon first enter the rivers they are ob-

served to have a great many small animals

adhering to them, especially about the gills:

these are the lernirw salmonese of Linnaeus,

and arc signs that the fish is in high season

:

soon after the salmon have leit the sea, the

lernseie die, and drop off. About the latter

end of March the spawn begins to exclude

the young, which gradually increase to the

length of four or five inches, and are then

called smelts or smouts. About the begin-

ning of May, the river is full of them ; it

seems to be all alive ;
and there is no having

an idea ot their numbers without seeing them

;

but a seasonable flood then hurries them all

to sea, scarcely any or very few of them be-

ing left in the river. About the middle of

June the earliest of the fry begin to drop

11

into the river again from the sea, at that

time about twelve, fourteen, or sixteen inches

in length, and by a gradual progress, increase

in number and size, till about the end of

July, which is at Berwick termed the gilse

time (the name given to the fish at that age).

At the end of July, or the beginning of Au-

gust, they lessen in number, but increase in

size, some being six, seven, eight, or nine

pounds weight. This appears to be a sur-

p ising growth
;
yet we have received from a

gentleman at Warrington an instance still

more so. A salmon weighing seven pounds

three quarters, taken on the seventh of Fe-

bruary, being marked with scissars on the

back fin and tail, and turned into the river,

was again taken on the 17th of the following

March, and then found to weigh seventeen

pounds and a half.

“ All fishermen agree that they never find

anv food in t lie stomach of this fish. Perhaps

during the spawning-time, they may entirely

neglect their food, as the phone, called sea-

lions and sea-bears, are known lo do for

months together during the breeding-season

;

and it may be that, like those animals, the

salmon return to sea lank and lean, and come
from it in good condition. It is evident that

at times their food is both fish and worms, tor

the angler uses both with good success, as

well as a large gaudy artificial fly, which the

fish probably mistakes for a gay libellula or

dragon-fly. The capture about the Tweed
is prodigious in a good fishery. Some few

years ago there were above seven hundred

fish taken at one hawl, but from fifty to a

hundred is very frequent.” See Fishery,

Vol. 1, p. 736.

The general length of the salmon is from

two and a half to three feet, but sometimes

much more. The male is principally dis-

tinguished by the curvature of the jaws ; botli

the upper and lower mandible bending to-

wards each other more or less in different in-

dividuals, and at differed seasons. The ge-

neral colour of both sexes is a silvery grey, of

a much darker cast on the back ;
the sides of

the male are marked with numerous, small,

irregular, dusky, and copper-coloured spots,

while those of the female exhibit only several

rather large, distant, roundish, or somewhat

lunated spots of a dark colour. Exclusive of

these differences, the male is of a somewhat

longer or more slender shape than the female.

The scales in the salmon are middle-sized,

and not very strongly adherent.

In the intestinal canal of the salmon is often

found a species of tnenia, or tape-worm, of

about three feet in length. Dr. Bloch informs

us that in a salmon which had been three

weeks dead, he found one of those worms still

living. See Plate Nat. Hist. fig. 349-

2. Salmo trutta, salmon-trout, greatly allied

in point of general appearance to the salmon,

but rarely of equal size; colour purplish or

violet, with the head and whole body pretty

thickly marked with rather small round dark

or blackish spots, surrounded by a paler cir-

cle ; scales rather small. Native of the Eu-

ropean seas, passing, like the salmon, into

rivers to deposit its spawn ; is of equal deli-

cacy with the salmon, and the flesh of similar

colour; varies occasionally bothfin colour and

spots, which are sometimes rather angular

than round
;

possesses a considerable degree

of phosphoric quality, which seems to reside

in the viscid mucus covering the skin. Like
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the salmon, this fish is prepared in different

methods for sale, being sold both fresh ana

salted, as well as smoked, pickled, &c. &c.

3. Salmo fario, common trout. The trout

is an inhabitant of clear and cold streams amt

lakes in most parts of Europe, and admits or

considerable variety as to the tinge both ot Us

ground-colour and spots. Its general lengtti

is from six to fifteen or sixteen inches, and Us

colour yellowish-grey, darker or. browner oil

the back, and marked on the sides by several

rather distant, round, bright-red spots, each

surrounded by a tinge ot pale-blue

Sometimes the ground-colour ot the body is

a purplish grey; the red spots much iaigci,

more or less mixed with black, and the bel J
of a white or silvery cast; the fins are ot a

pale purplish brown ;
the dorsal fin market

with several darker spots; the head is rather

larger in proportion than that of the salmon,

the scales small, and the lateral line straight.

The female fish is of a brighter and more

beautiful appearance than the male.

Mr. Pennant informs us that in the lake

Llyndivi in South Wales are trouts marked

with red and black spots as large as sixpences

;

and others unspotted and ot a reddish hue, v

sometimes weighing near ten pounds; but

these latter are said to be bad-tasted.

In general the trout prefers dear, cold, and

briskly-running waters, with a stony or giu-

velly bottom. It swims with rapidity, and,

like the salmon, springs occasionally to a very

considerable height in order to surmount any

obstacle in its course. It lives on worms,

small fishes, shell-fish, and aquatic insects,

and is particularly delighted with May-flies

(ephemerae), as well as with phryganeae, gnats,

and their larvae. It generally spawns in Sep-

tember, or in the colder parts of Europe, in

October, and at those times gets among the

roots of trees, stones, &c. in order to deposit

its eggs, which are observed to be tar less

numerous than those ot other river-fish. - Yet

the trout, as Bloch observes, is a fish that ad-

mits of very considerable- increase ;
owing,

no doubt, to the circumstance of most of the

voracious kind of fishes avoiding waters oi so

cold a nature as those which trouts delight to

inhabit; and their increase would be still

greater, were they not themselves of a vora-

cious disposition, frequently preying even on

each other.

The merit of the trout as an article of food

is too well known to require particular notice.

In this respect, however, as in other fishes,

those are most esteemed which are natives of

the clearest waters.
.

The stomach of this fish is uncommonly
strong and thick

;
but this circumstance is

observed to be no where so remarkable as in

those found in some ot the Irish lakes, and

particularly in those of the county of Galway.

These are called giflaroo trouts
;
on the most

accurate examination, however, it does not

appear that they are specifically different from

the common trout ;
but by living much on

shell fish, and swallowing small stones at the

same time, their stomachs acquire a much
greater degree of thickness, and a kind of

muscular appearance, so as to resemble a sort

of gizzard.

Mr. Pennant observes, that it is a matter of
surprise that the trout, though so common a
fish, should appear to be unnoticed by the
antients, except Ausonius, who is supposed to
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have intended it by the name of salar. lie
mentions it, however, merely on account of
its beauty, and without any thing relative to
Us merit as a food.

4. Salmo salmulus. The samlet is, accord-
ing to_ Pennant, the least of the British, spe-
<-ics of (his genus, and is frequently seen in
the- river Wye, in the upper part of the Se-
vern, and in the rivers that run into it, in the
north of England, and in Wales. It is by se-
veral imagined to be the fry of the salmon

;

but Mr. Pennant dissents from this opinion
for the following reasons: first, it is well
known that the salmon-fry never continue in

fresh water the whole year, but, as numerous
as they appear on their first escape from the
spawn, all vanish on the first vernal flood that
happens, which sweeps them into thesea, and
leaves scarcely one behind; secondly, the
growth of salmon-fry is so quick and so con-
siderable as suddenly to exceed the bulk of the
largest samlet; for example, the fry that
have quitted the fresh water in spring, not
larger than gudgeons, return into it again a
foot or more in length

; thirdly, the salmon
obtains a considerable bulk before it begins
to breed ; the samlets, on the contrary, ^are
found both male and female of their common
si/e, and are readily distinguished by being
furnished with either the hard or soft roe;
fourthly, they are found in the fresh waters all

times of the year, and even at seasons when
the salmon-fry have gained a considerable
size. It is well known that at Shrewsbury
(where they are called Samsons), they are
found in such quantities in the month of Sep-
tember, that a skilful angler, in a coracle,
will take with a fly from twelve to sixteen
dozen in a day. They spawn in November
and December, at which time those of the
Severn push up towards the head of that
jiver, quitting the smaller brooks, and return
into them again when they have done spawn-
ing. They have a general resemblance to
the trout, and must therefore be described
comparatively.

The head is proportionally narrower, and
the mouth smaller; the body deeper; the
length seldom more than six or seven inches,
or at most about eight and a half

; the pec-
toral fins have generally but one large black
spot, though sometimes a single small one at-

tends, it; whereas the pectoral fins of the
trout are more numerously marked; the
spurious or fat fin on the back is never tipped
with red, nor is the edge of the anal fin

white; the spots on the body are fewer, and
not. so bright ; the body is also marked from
back to sides with six or seven large biuekh
bars; but this Mr. Pennant allows to be not
a certain character, as the same is sometimes
observed in young trouts; lastly, the tail of
the samlet is much more forked’ than that of
the trout. The samlet is very frequent in

the rivers of Scotland, where it is called the

parr, ft is also common in the Wye, and is

there known by the title of skirling or

laspring.

5. Salmo salvelinus, salvelin trout. Length
about twelve inches; shape resembling that

of the salmon, but rather more slender
;

co-

lour of the back dark-brownish blue; of the

sides silvery, marked with pretty numerous,
moderately distant, small, round, red spots,

which are sometimes surrounded with a pale

margin ;
belly red or orange-colour

;
pecto-

ral, ventral, and anal fins the same, but with

SAL
the two first rays white; dorsal and caudal
fin blueish brown

; adipose fin small, pale,
and lipped with brown

; scales rather small
than large; lateral line strait; tail moderately
bifurcated both jaws of equal length

;
i rides

silvery. Native of mountainous lakes in se-
veral parts of Germany, and of several of the
rivers in Siberia, and (If this species “is the red
ch n r ot the English) in some of the lakes of
our own country, as those of Westmo eland,
&c. As in others of this genus, those which
inhabit the clearest and coldest waters are
observed to be of the richest colours. It is a
fish of great delicacy of flavour, and much
esteemed as a food.

'

b. Salmo eperlanus, smeit. Of this species
there appear to be two varieties : one not
•exceeding the length of three or four inches ;

the other arriving at the general length of six,
eight, or nine inches, and sometimes even to
twelve or thirteen. 1 lie Larger variety seems
to be that so frequently seen about the
British coasts, and which is distinguished by
Dr. Bloch under the name ot cperlano-ma-
rinus, or sea-smelt. 1 liese fishes are found
about our coasts throughout the whole year,
and rarely go to any great distance from the
shores, except when they ascend rivers either
at or some time before the spawning-season.
It is observed by Mr. Pennant that in the
river Thames and in the Dee, they are taken
m great abundance in November, December,
and January

; but m other rivers not till Fe-
bruary, spawning in the months of March and
April. The smelt is a very elegant fish

;
its

form beautifully taper
; the skin thin, and the

whole body, but particularly the head, semi-
transparent

; the colour of the back is whitish,
with a cast of green, beneath which it is varied
with blue, and then succeeds the beautiful
silvery gloss ot the abdomen; the scales are
small, and easily rubbed off; the eyes are
silvery; the under jaw longer than the upper;
in front of the upper are four large teeth,
those in the sides of the jaws being small

;

the taiUs forked. This fish is an inhabitant
of the European seas; it has generally a pe-
culiar odour, which in those of British growth
is commonly compared to that of a cucum-
ber, but by some to that of a violet.

7. Salmo Groenlandicus, Greenland sal-
mon. Length about seven inches, which it

very rarely exceeds
; shape lengthened, con-

tracting somewhat suddenly towards the tail;

dorsal fin placed in the middle of the back;
fins rather large for the size of the fish ; scales
small; tail forked; colour pale-green, with a
tinge of brown above

; abdomen and sides
silvery; in the male fish, just above the la-

teral line, is a rough fascia, beset with minute
pyramidal scales standing upright like the
pile o! a shag. 1 he use of this villous line is

highly singular, since it is affirmed that while
the fish is swimming, and even when thrown
on shore, two, three, or even as many as ten
will adhere, as if glued together, by means of
this pile, insomuch that if one is ’taken, the
rest are also taken up at the same time. This
species swarms off the coasts of Greenland,
Iceland, and Newfoundland, and is said to be

y
0ne (be chief supports of the Greenland-
ers, and a sort of dessert at their most delicate
repasts. 1 he inhabitants of Iceland are said
to dry great quantities ot it, in order so serve
as a winter food for their cattle, whose flesh is

apt to acquire an oily flavour in consequence.
This fish lives at sea the greatest part of the
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year; but in April, May, June, and July,
comes in incredible shoals into the bays,
where immense multitudes are taken in nets*
and afterwards dried on the rocks- When
fresh they are by some said to have the smeil-
ot a cucumber, though others affirm that the
scent is highly unpleasant. They feed on
small crabs and other marine insects, as well
as on the smaller luci and confervas, on which
they are also observed to deposit their ova.

8. Salmo thyniallus, grayling salmon. This
elegant species grows to the length of about
eighteen inches, and is an inhabitant of the
clearer and colder kind of rivers in many
parts of Europe and Asia, particularly such
as flow through mountainous countries. In
England it is found in the rivers of Derby-
shire

;
in some of those of the North; in the

d ame near Ludlow ; in the Lug and other
streams near Leominster ; and in the river
near Christchurch in Hampshire. In Lap-
laud it is said to be very common, where the
natives make use of its intestines instead of
rennet, rn preparing the cheese which they
make from the milk of the rein-deer.

The shape of the grayling resembles that
of the trout, but is rather more slender

; its

colour is a beautiful silvery grey, with nu-
merous longitudinal deeper stripes, disposed
according to the rows of scales, which are of
a moderately large size

; the head, lower
fins, and tail, are of a brownish or rufous
cast

;
the dorsal fin, which is deeper and

broader than in the rest of the genus, is of a
pale violet-colour, crossed by several dusky
bars

; the adipose fin is very small, and the
tail forked, ihe largest English grayling re-
corded by Mr. Pennant was taken at Ludlow,
and measured above half a yard in length,
its weight being four pounds eight ounces;
the general size of the British specimens be-
ing far short of this measure.

The grayling, says Mr. Pennant, is a vo-
racious fish, rising freely to the fly, and will
very eagerly take a bait ; it is a* very swift
swimmer, disappearing like the transient
passage of a shadow, from whence perhaps is

derived its antient name of umbra. It is said
to be a fish of very quick growth, feeding on
water-insects, the smalleLkind of testacea,
and the roe of other tidies, as well as on the
smaller fishes themselves; its stomach is. so
strong as to feel almost cartilaginous. It
spawns in April and May, the full-grown ova
being nearly of the size of peas. The gray-
ling is much esteemed for the delicacy of its

flesh, which is white, firm, and of a fine fla-

vour, and is considered as in the highest sea-
son in the depth of winter.

SALON, or Saloon, in architecture, a
very lofty spacious hall, vaulted at top, and
sometimes comprehending two stories or
ranges of windows.
SALOP, or Sale?. See Starch.
SALPA, a genus of insects of the order

moliusca. Body loose, nayant, gelatinous,
tubular, and open at each extremity

; intes-
tines obliquely placed. The animals of this
genus are of a gregarious nature, and often
adhere together; they swim with great fa-
cility, and possess the power ot contracting
and opening at pleasure. There are two
divisions: A is furnished with an appendage
which differs in the several species; B with-
out the terminal appendage.
SALSOLA, saltwort, kali, ^pc. a genus of
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the class and order pentandria ctigynia, and

in the natural method ranking under the 12th

order, holoraceaj. The calyx is pentaphyl-

lous ;
there is no corolla ; the capsule is mo-

nospernious, with a screwed seed, i he spe-

cies are 31, of which the principal are:

1. Salsoia kali grows naturally in the salt

marshes in divers parts of England. It is an

annual plant, which rises above five or six

inches high, sending out many side branches,

which spread on every side, with short awl-

shaped leaves, which are fleshy, and ter-

minate in acute spines.

2. Salsoia rosacea grows naturally in Tar-

tary. This is an annual plant, whose stalks

are herbaceous, and seldom rise more than

five or six inches high.

3. Salsoia soda rises with herbaceous stalks

near three feet high, spreading wide. 4 he

leaves on the principal stalk, and those on

the lower part of the branches, are long,

slender, and have no spines; those on the

upper part of the stalk and branches are

slender, short, and crooked. All the sorts of

glass-wort are sometimes promiscuously used

for making soda or mineral alkali, but this

species is esteemed best. The manner of

making it is as follows: Having dug a trench

near the sea, they place laths across it, on

which they lay the herbs in heaps, and, hav-

ing made a fire below, the liquor which runs

out of the herbs drops to the bottom, which

at length thickening, becomes soda, which is

partly of a black, and partly of an ash-colour,

very sharp and corrosive, and of a saltish

taste. This, when thoroughly hardened, be-

comes like a stone, and in that state is trans-

ported to different countries for the making

of glass, soap, & c.

4. Salsoia tragus grows naturally on the

sandy shores of tiie south of I ranee, Spain,

and Italy. This is also an annual plant,

which sends out many diffused stalks, with

linear leaves an inch long, ending with sharp

spines.

5. Salsoia vermiculata grows naturally in

Spain. This has shrubby perennial stalky

which rise three or four' feet high, sending

out many side branches, with fleshy, oval,

acute-pointed leaves, coming out in clusters

from the side of the branches ; they are hoary,

and have stiff prickles See Soda.

SALT, common. The preparation of that

kind of salt which is used for culinary and

economical purposes (muriat of soda) de-

pends upon tiie well-known fact, that the salt

contained in the sea-water, or brine-springs,

being a fixed body, will not rise with the va-

pour of the water. All, therefore, that is

wanted, is to expose any water containing

•salt to evaporation. The salt commonly
known by the name of bay-salt is obtained

from the "water of the sea by evaporation.

This evaporation is in some places performed

by the heat of the sun, the water being let

into shallow trenches, in order to expose as

large a surface as possible. This method is

practised in the southern provinces of France,

and on a very large scale near Aveiro in Por-

tirral. In the northern countries, where the

beat of the sun is not sufficiently great, arti-

ficial (ires are employed. In some salt-works

these two methods are united ;
and in Eng-

land, and countries where salt-rock is plen-

tiful, that substance is dissolved in salt water,

and then evaporated. In very cold countries

another method is employed to separate the

salt from sea-water. The water is exposed

in trenches on the sea-shore, where it forms

so thin a stratum, that the cold of the atmo-

sphere acts powerfully in congealing it. As
the frozen part consists of mere water, the

fluid which remains is consequently more
concentrated. The operation is then com-
pleted by means of artificial heat.

The most convenient works for making salt

from brine by boiling are constructed in the

following manner: The saltern, or boiling-

house, is erected near the sea-shore, and is

furnished with a furnace and one or two large

pans, which are commonly made of iron

plates, joined together with nails, and the

joints filled with a strong cement ;
and the

bottom of the pans is. prevented from bend-

ing down, by being supported by strong iron

bars.

The salt-pan being filled with sea-water, a

strong tire of pit-coal is lighted in the fur-

nace ;
and then, for a pan which contains

about 1400 gallons, the salt-boiler takes the

whites of three eggs, and incorporates them
all with two or three gallons of sea-water,

which he pours into the salt-pan, while the

water contained therein is only lukewarm,

and mixes this with the rest by stirring it

about with a rake. In many places they

use, instead of eggs, the blood of sheep or

oxen to clarify the sea-water : and in Scot-

land they do not give themselves the trouble

to clarify it at all. As the water heats, there

arises a black frothy scum upon it, which is

to be taken off with wooden skimmers. Alter

this the water appears perfectly clear, and by

boiling it briskly about four hours, a pan
loaded in the common way, that is, about

fifteen inches deep, will begin to form crys-

tals upon its surface. The pan is then filled

up a second time with fresh sea-Water; and

about the time when it is half-filled, the

scratch-pans are taken out and emptied of a

white powder, seeming a kind of calcareous

earth, which separates itself from the sea-

water, during its boiling, before the salt be-

gins to shoot. When these have been emp-
tied, they are again put into their places,

where they are afterwards filled again. This

powder being violently agitated by the boil-

ing liquor, does not subside till it comes to

the corners of the pan, where the motion of

the mass is smaller, and it there falls into

these pans placed on purpose to receive it.

The second filling of the pan is boiled

down after clarifying in the same manner as

the first, and so a third and a fourth ; but in

the evaporation of the fourth, when the crys-

tals begin to form themselves, they slacken

the fire", and only keep the liquor simmering.

In this heat they keep it all the while that

the salt is granulating, which is nine or ten

hours. The granules, or crystals, all fall to

the bottom of the pan
;
and when the water

is almost all evaporated, and the salt lies

nearly dry at the bottom, they rake it all toge-

ther into a long heap on one side of the pan,

where it lies a while to drain from the brine,

and then is put into barrows, and carried to

the storehouse, and delivered into the cus-

tody of his majesty’s officers. In this man-
ner the whole process is usually performed

in 24 hours, the salt being commonly drawn
out every morning. This is the method in

most of our salt-works; but in some they,

fill the pan seven times before they boil up

the salt, and so take it oui but once in two
days, or five- times in a fortnight. In the

common way of four boilings, from a pan of

the usual size, containing 1300 gallons, they

draw from fifteen to twenty bushels of salt

every day, each bushel weighing fifty-six

pounds.
When the salt is carried into the store-

house, it is put into brabs, which are parti-

tions, like stalls for horses, lined at three

sides, and the bottom with boards, and having

a sliding-board on the foreside to draw up on
occasion. The bottoms are made shelving,

being highest at the back, and gradually in-

clining forward
;
by this means the brine re-

maining among the salt, easily separates and
runs from it, and the salt in three or four

days becomes sufficiently dry ; in some places

they use cribs and barrows, which are long

and conic wicker-baskets, for this purpose ;

and in some places wooden troughs, with

holes in the bottom. The saline liquor

which remains from the making of salt is

what is called bittern, from which Epsom salt

or muriat of magnesia is often extracted.

Much in the same manner is the salt ob-

tained from the brine of salt-springs, pits, &c.
White salt is prepared from sea-water, or any
other kind of salt-water, first heightened into

a strong brine by the heat of the sun, and the

operation of the air. It may also be pre-

pared from a strong brine, or lixivium, drawn
from earths, stones, or sands, strongly im-

pregnated with common salt, llefmed rock-

salt is that obtained by dissolving fossil or
rock-salt in salt or fresh water, and afterwards

boiling the solution.

A great quantity of rock-salt is used at

Northwich, in order to strengthen their brine-

springs; and a much greater quantity is sent

coastwise to Liverpool, and other places,

where it is either used for strengthening

brine-springs or sea-water; much of this

rock-salt was formerly exported to Holland,

;

and it is still sent to Ireland for the same
I
purpose.

4 he Northwich rock-salt is never used at

our tables in its crude state ; and its applica-

tion to the pickling or curing of flesh or fish,

or preserving any provisions, without its beinti

previously refined into white salt, that is,-

without its being dissolved in water, and boil--

i ed down in v liat is called white-salt, is prohi-

|

bited under a penalty of 40,y. for every pound

I

ol rock-salt so applied. The pure transpa-

|

rent masses, however, of rock-salt, might pro-

|

bably be used by us with our food, without
I any sort of danger or inconvenience

; at

i
least we know that rock-salt is so used, with-

I
out being refined, both in Poland and in.

! Spain.

i
The quantity of rock-salt which may be

dissolved in a definite quantity, suppose a
pint of 16 avoirdupois ounces of water, is

differently estimated by different authors.
Bcerhaave is of opinion that 16 ounces of
water will not dissolve quite five ounces of
rock-salt ;

Spielmann thinks that they will

dissolve 6J ounces; Newman agrees" with
Spielman y Eller says, that seven ounces
of fossil salt may be dissolved in 16 ounces
of water; lastly, Hoffmann assures us, that
16 ounces of water will not dissolve above six

ounces of common salt. It is not wholly
improbable, that different sorts of vock-sait'

may differ somewhat with respect to their
solubility in water.
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^ * s admitted, that Hi ounces of water
«-ui dissolve six ounce.-, of salt and no more,
.

lLil Wt~ *nay ^Jc certain, that no brine-spring
in any part yf q lc. world, can

^ i t*lcl six ounces
*' Stlit lroni a pint of the brine. For brine
WS«.aie, ordinarily, nothing but water in
n nc.h fossil salt has. been dissolved ; l ut a
P>nt Oi Uie strongest brine cannot contain so
niuch salt as is contained in a pint of water,
'.'inch nas been saturated with six ounces of

^ ’ *ora P'nt of water, in which six ounces
•> sad have been dissolved, is increased a
'•die m bulk; it will do more than liil a pint-
measure, and the salt left in the surplus will
shew how much the salt contained in a pint
o. the strongest brine falls short of six ounces.
Or we may consider the matter in the fol-
lowing manner, w hich will perhaps he more
intelligible

; 16 ounces of water, impregnated
with six ounces of salt, constitute a saturated
brine, weighing 22 ounces ; if therefore we
w ould know how much suit is contained in
16 ounces of such brine, by the rule of pro-

portion we may argue, that if 22 ounces of
bi iue contain six ounces of salt, 16 ounces of
brine will contain 4^±- ounces of salt. Hence
w’e may infer, that the strongest brine-springs
w ill not yi.eld much above one quarter of their
weight of salt.

i here are a great many brine-springs in
Cheshire, in Worcestershire, Staffordshire,
Hampshire, and in other parts of Great Bri-
tain

; some of which are sufficiently rich in
salt to he wrought with profit, others not.
From what has Ireen before advanced, the
reader will readily comprehend that 16 tons
of the strongest brine consist of 12 tons of
water, and of four tons of salt

; and that, in
order to obtain these four tons of salt, the
12 tons of water must be, by some means or
other, evaporated, so as to leave the salt in a
concrete form. Suppose there should be a
brine, which in 16 tons should contain 15 tons
of water, and only one ton of salt ;,yet it may
chance, that such a weak brine may be
w rought with more profit than the strongest

;

for the profit arising from the boiling of brine
into salt, depends as much upon the price of
the fuel used in boiling it, as upon the quan-
tity of salt which it yields. Thus the sea-
water, which surrounds the coasts of Great
Britain, is said to hold seldom more than one-
thirtieth, or less than one-fiftieth part of com-
mon salt; but fuel is so cheap at Newcastle,
that they can evaporate thirty or forty tons
of water, in order to obtain one ton of salt,

and yet gain as much clear profit as those do,
who, in countries less favourably situated for

fuel, boil down the strongest brine.

The advantage resulting from strengthen-

ing weak brine or sea-water, by means of
rock-salt, is very, obvious. Suppose that the
sea-water at Liverpool, where large quanti-
ties of rock-salt are refined, would yield one
ton of sa't from 48 tons of water

; then must a
quantity of fuel sufficient to evaporate 47 tons

of water be used, in order to obtain one ton

of salt. Bet if as much rock-salt is put into

the fort -eight tons of sea-water
; as can be

dissolvecf in it, then will the sea-water re-

semble a brine fully saturated, each Ifitons

of which will give four tons of salt, and the

whole quantity yielded by the evaporation

of 47 tons of water wiil be 12 tons of salt,

SALTS. The word salt was originally con-

fined to munat of soda, or common salt, a

S ‘A L

substance which has been known, and in

common used, from Inc remotest ages. It

was allerwards generalized by chemists, and
employed by them in a very extensive and
not very definite sense. Every body which
is sapid, easily melted, soluble in water, and
not combustible, has been called a salt.

Salts., were considered by the older che-
mists as a class of bodies intermed ate be-
tween earths and water. Many disputes
arose about what bodies ought to be com-
prehended under tins class, and what ought
to be excluded from it. Acids and alkalies
were allowed by all to be salts; but the diffi-

culty was to determine eoncernir.g earths
and metals; for several of the earths possess
all the properties which have been ascribed
to salts, and the metals are capable of enter-
ing into combinations which possess saline
properties.

in process of time, however, the term salt
was restricted to three classes ol bodies, viz.

acids, alkalies, and the compounds which
acids form with alkalies, earths, and metallic
oxides. The first two of these classes were
called simple salts; the salts belonging to the
third class were called compound or neutral.
This last appellation originated from an o,v-
nion long entertained by chemists, that acids
and alkalies, of which they are composed,
were of a contrary nature, and that thev coun
teracted one another; so that the resulting
compounds possessed neither the properties
of acids nor of alkalies, but properties inter-
mediate between the two.

Chemists have lately restricted the term
salt still more, by tacitly excluding acids and
alkalies from the class of salts altogether. At
present, then, it denotes only the compounds
formed h;j the combination of acids zvith al-
kalies, earths, and metallic oxides.
No part of chemistry has been cultivated

with more zeal than the salts, especially for
these last 40 years. During that time the
number of saline bodies has been enormously
increased, and the properties of a very great
number have been determined with precision.
Still, however, this wide and important re-
gion is far from being completely explored.

Chemists have agreed to denominate the
salts from the acids which they contain. The
earth, alkali, and metallic oxide, combined
with that acid, is called the base of the salt.

1 bus common salt being a compound of mu-
riatic acid and soda, is called a muriat; and
soda, is called the base of common salt. Now
since there arc 32 acids and 57 bases, it would
appear, at first sight, that there are 1824
salts; but of the 45 metallic oxides at pre-
sent known, there are a considerable number
which cannot combine with many of the
acids. This is the case also with silica, and
perhaps with some of the other earths. We
must therefore subtract ail these from the
full number 1824. To compensate, however,
this deficiency, at least in part, there are* se-

veral acids capable of combining with two
bases at once. Thus the tartaric acid com-
bines at once with potass and soda. Such
combinations are called triple salts* and they
increase the number of salts considerably.
There are some salts, too, which are capable
of combining with an additional dose of their
acid, and others which combine with an addi-
tional dose of their base. The French che-
mists denote the first of these combinations
by adding to the usual name 'of the salt the
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phrase witn excess of acid, or by prefixing ft

to the word acidulous: they denote the se-
cond by subjoining the phrase with excess of
base, i his method of naming has the merit
indeed of being precise, but ii is exceedingly
awkward, and intolerably tedious. The in-
genious mode of naming these combinations
proposed by Dr. Pearson ought certainly to
be preferred. It is equally precise, if not
more so, and far more convenient in every
respect, it consists in prefixing to the usual
name of the salt tite preposition super, to de-
note an excess of acid, and the preposition
sub to denote an excess of base, i bus sul-
pbat of potass di-motes the salt in its state of
perfect neutralization, without anv excess
either of the sulphuric acid or of the potass

;

supersulphat of potass is the same salt with
an excess of acid

;
subsulphat of potass is the

same salt with excess of base, i he»e three
different kinds must increase the number of
saline compounds very considerably; but the
precise number of salts is not known, as many
o: them remain still unexamined by che-
mists. Probably they are not much fewer
than 2000. Some idea may be formed of the
progress which this branch* of chemistry has
made, by recollecting that 40 ) ears ago not
more than 30 salts in ail were know n.

Of these 2000, however, a considerable
number may be considered as still unknown,
as they have been merely formed without
being examined. Of those which are known,
the greater number have not been applied to
any use, and therefore do not deserve a very
particular description.

As the different genera of salts are denomi-
nated from their acids, it is evident that
there are as many genera as there are acids.
I he terminations of the names of these ge-
nera differ according to the nature of the
acids which constitute them. When that acid
contains a maximum of oxygen, the termina-
tion of the genius is at; when it does not
contain a maximum of oxygen, the termina-
tion of the genus is ite. Thus the salts which
contain sulphuric acid are called sulphats

;

those which contain sulphurous acid are
called sulphites. '] his distinction is of some
consequence, because the salts differ very
muefi, according as the acid is saturated w ith

oxygen or not. '1 he ites are seldom perma-
nent

; when exposed to the air, they usually
attract oxygen, and are converted into ats.

Every particular species of salt is distin-
guished by subjoining to the generic term
Lite name of its base, J Inis the salt composed
ot sulphuric acid and soda is called sulphat of
soda. 1 riple salts are distinguished by sub-
joining the names ot both the bases connect-
ed by hyphens. 'I Inis the compound of tar-
taric acid, potass, and soda, is called tartrat of
potass-and-soda.

The salts then naturally divide themselves
intu two grand classes

; The first of which
comprehends the alkaline and earthy salts,
which derive their most important characters
trom their acids; the second comprehends
the metailme salts, whose bases on the con-
trary stamp their most important properties.

Salts, or the combinations of alkalies with
acids which exist in the mineral kingdom,
constitute the following genera and species:

Genus I. Potass.

Sp. 1 . Nitrat of potass.
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Gains II. Soda.

Sp. 1. Carbonat of soda,

2. Sulphat of soda,

3. Muriat of soda,

4. Borax.

Genus III. Ammonia.
Sp. 1 . Muriat of ammonia.

Genus I. Salts ofpotass.

Sp. 1. Nitrat ofpotass. This salt is found
native, mixed with nitrat of lime, muriat of

potass, and other impurities, encrusting the

surface of the earth indifferent parts of India,

the Cape of Good Hope, Peru, Spain, Mol-
fetta, &c. It is most commonly in line ca-

pillary crystals. Sometimes, though rarely,

massive, or in six-sided prisms.

Its primitive form is a rectangular octahe-

dron. It occurs sometimes in that form, but
more frequently the apexes of the pyramids
are truncated. But its most usual variety is

a six-sided prism, terminated by six-sided

pyramids. A specimen of native nitre from
Alelfetta, analysed by Klaproth, contained

44.55 nitrat of potass

25.45 sulphat of lime

30.40 carbonat of lime

0.20 muriat of potass

100.60

Genus II. Salts of soda.

Sp. 1. Carbonat of soda. This salt is found

fri Egypt on the surface of the earth, and on

the margin of certain lakes which become
dry during the summer. It has often the ap-

pearance of a rough dusty powder, of a grey

colour and alkaline taste. It occurs in China,

where it is called kien
;
near Tripoli, where it

is denominated trona; and likewise in Hun-
gary, Syria, Persia, and India.

It is said sometimes to have been observed

in crystals. The primitive form is a rhom-
boidal octahedron

;
but the pyramids are

usually truncated.

A specimen of this salt from Egypt was
found by Klaproth to consist of

32.6 dry carbonat of soda

20.8 dry sulphat of soda

15.0

dry muriat of soda

31.6 Water-

loo.

0

A specimen of fibrous carbonat from the

interior of Africa, yielded the same chemist

37.0 soda

38.0 carbonic acid

22.5

water

2.5

sulphat of soda

_ 160.0

Sp. 2. Sulphat ofsoda. This salt is found

in Austria, Hungary, Styria, Switzerland,

and Siberia, always in the neighbourhood of

a mineral spring. It occurs usually in the

state of powder, sometimes massive, and even

crystallized. Colour greyish, or yellowish

white.

Sp. 3. Muriat of soda. Common salt is

found in immense masses under the earth’s

surface in many countries, particularly in

Poland, Hungary, England, &c. Near Cor-

dova in Spain there is said to be a mountain

of common salt 500 feet high, and nearly

three miles in circumference. There are

You. II.
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two varieties of native common salt distin-

guished by their texture.

1. Foliated. This variety is usually found
in vast masses, and sometimes crystallized in

cubes. Colour various shades of grey and of
red. Internal lustre glassy. Texture foliated.

Fragments cubic. Streak grey. Specific

gravity 2.143. Taste salt.

2. Fibrous. Found in masses, strata, or sta-

lactitic. Colour various shades ofgrey, blue,
red. Texture fibrous

;
fibres delicately curv-

ed. Fragments angular.

Sp. 4. Borax. This mineral is found in

different parts of Thibet, See. It is usually
mixed with foreign bodies ; that of Persia is

in large crystals, enclosed in a fatly matter.

The primitive form of its crystals is a rectan-

gular prism, but it occurs usually in six-sided

prisms, whose edges are variously truncated.

Its colour is greyish, yellowish, or greenish

white. Fracture foliated or conchoidal. Re-
fracts doubly. Taste sweet, and somewhat
acrid.

Genus III. Salts of ammonia.

Sp. 1. Muriat ofammonia. This salt oc-

curs near volcanoes, of which it is a product.
It is found also in Persia. It is found usually

in the state of powder in the middle of lava.

Sometimes in mass, and even in very irre-

gular crystals. Colour white, often with a
shade of yellow or green. Very soft.

A specimen of this salt from Tartary yield-

, ed Klaproth,

97.5

muriat of ammonia

2.5

sulphat of ammonia

100.0

There is no necessity for entering any
further in this article into the detail of the

compound salts, as the reader will find them
under the different heads of Acetites, Flu-
ats, Gallats, Lactats, Malats, Mel-
lats, Muriats, Nitrats, Nitrites,
Phosphats, Phosphites, Sulphats, Sul-
phites

;
also under the different acids: and

the metallic compounds under the respective

metals. See also Chemistry.
SALVADORA, a genus of the monogynia

order, in the tetrandria class of plants, and
in the natural method ranking with those of

which the order is doubtful. The calyx is

quadrifid ;
there is no corolla

; the berry is

monospermous
;
and the seed covered with

an antlus or loose coat. There are three

species, herbs of China.

SALVAGE MONEY, a reward allowed

by the civil and statute law for the saving of

ships or goods from the danger of the seas,

pirates, or enemies.

Where any ship is in danger ofbeing strand-

ed, or driven on shore, justices of the peace
are to command the constables to assemble

as many persons as are necessary to preserve

it; and on its being preserved by their means,
the persons assisting therein shall in thirty

days after be paid a reasonable reward for the

salvage, otherwise the ship or goods shall re-

main in the custody of the officers of the

customs as a security for the same.

SALVIA, sage, a genus of the monogynia
order, in the digynia class of plants, and in

the natural method ranking under the 42d
order, verticillate. The corolla is unequal

;

and the filaments placed crosswise on a pe-

dicle. The i»®st remarkable species, out of

()?7

1. The officinalis, or common large sage,

which is cultivated in gardens, of which there

are the following varieties: 1. The common
green sage. 2. The wormwood sage. 3.

The green sage with a variegated leaf. 4.

The red sage. 5. The red sage with a va-

riegated leaf. These are accidental varia-

tions, and therefore are not enumerated as

species. The common sage grows naturally

in the southern parts of Europe, but is here

cultivated in gardens for use; but the variety

with red or blackish leaves is the most con *

mon in the British gardens
;
and the worm-

wood sage is in greater plenty here than the

common green-leaved sage, which is but in

few gardens.

2. The tomentosa, generally titled balsamic

sage by the gardeners. The stalks of this

do not grow so upright as those of the com-
mon sage

; they are very hairy, and divide

into several branches ; the flowers are of a

pale blue, about the size of those of the com-
mon sort. This sage is preferred to ali the

others for making tea.

3. The auriculata, common sage of virtue,

which is also well known in the gardens and
markets. The leaves of this are narrower
than those of the common sort; they are

hoary, and some of them are indented on
their edges towards the base, which inden-

tures have the appearance of ears.

4. The pomifera, with spear-shaped ova^

entire leaves, grows naturally in Crete.

5. and 6. The coccinea and formosa, are

beautiful hot-house plants, with scarlet flowers.

All the sorts of sage may be propagated by
seeds, if they can be procured

;
but, as- some

of them do not perfect their seeds in this

country, and most of the sorts, but especially

the common kinds for use, are easily propa-

gated by slips, it is not worth while to raise

them from seeds.

SAMARA, a genus of the monogynia or-

der, in the tetrandria class of plants. The
calyx is quadripartite

;
the corolla tetrapeta-

lous ; the stamina immersed in the base of

the petal
; the stigma funnel-shaped. There

are three species, trees of the Cape.

SAMARITANS, an antient sect among
the Jews, still subsisting in some parts of the

Levant, under the same name.

SAMBUCUS, elder, a genus of the trigy-

nia order, in the pentandria class of plants,

and in the natural method ranking under the

43d order, dumosae. The calyx is quinque-

partite; the corolla quinquefkl; the berry

trispermous. The species are only five, and
the most remarkable are,

1. The nigra, or common black elder, with
a tree-stem, branching numerously into a
large spreading head, twenty or thirty feet

high, and large five-parted umbels of white
flowers towards the ends of the branches,

succeeded by bunches of black and other

different-coloured berries, in the varieties

;

which are, common black-berried elder-tree,

white-berried elder, green-berried elder, la-

ciniated or parsley-leaved elder, having the

folioles much laciniated, so as to resemble
parsley-leaves, gold-striped-leaved elder, sil-

ver-striped elder, silver-dusted elder.

2. The racemosa, racemose red-berriecl

elder. T his is a resident of the mountainous
parts of the south of Europe, and is retained

in our gardens as a flowering shrub, having a
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peculiar singularity in its oval-clustered flow-

ers and berries.

3.

The Canadensis, or Canada shrubby
elder.

SAMI ELS, the Arabian name of a hot

wind, peculiar to the desert of Arabia. I

1 lows over the desert in the months of July

and August from the north-west quarter, and
'sometimes it continues with all its violence

to the very gates of Bagdad, but never affects

any body within the walls. Some years it

does not blow at all, and in others it appears

six, eight, or ten times, but seldom continues

more than a few minutes at a time. It often

passes with the apparent quickness of light-

ning. The Arabians and Persians, who ar

acquainted with the appearance of tire sky .

or near the time this wind rises, have warning

of its approach by a thick haze, which ap-

pears like a cloud of dust arising out of the

horizon ; and they immediately upon this ap-

pearance throw themselves with their faces

to the ground, and continue in that position

till the wind is passed, which frequently hap-

pens almost instantaneously; but if, on the

contrary, they are not careful ,or brisk enough

to take this precaution, which is sometimes

the case, and they get the full force of the

.wind, it is instant death.

The above method is the only one which

they take to avoid the effects of this fatal

blast; and when it is over, they get up and

look round them for their companions; and

if they see any one lying motionless, they

take hold of an arm or leg, and pull and jerk

it with some force ; and if the limb thus agi-

tated separates from the body, it is a certain

sign that the wind has had its full effect ;
but

if, on the contrary, the arm or leg does not

come away, it is' a sure sign there is life re-

maining, although to every outward appear-

ance the person is dead ;
and in that case

they immediately cover him or them with

clothes, and administer some warm diluting

liquor to cause a perspiration, which is cer-

tainly but slowly brought about.

The Arabs themselves can say little or

nothing about the nature of this wind, only

that it always leaves behind it a very strong

sulphureous smell, and that the air at these

times is quite clear, except about the hori-

zon, in the north-west quarter, before ob-

served, which gives warning of its approach.

We have not been able to learn whether the

dead bodies are scorched or dissolved into a

kind of gelatinous substance; but from the

stories current about them, there has been

- frequent reason to believe the latter ; and in

that case such fatal effects may be attributed

rather to a noxious vapour than to an abso-

lute and excessive heat. The story of its

going to the gates of Bagdad and no further,

may be reasonably enough accounted for, if

the' effects are attributed to a poisonous va-

pour, and not an excessive heat.

SAMOLUS, water pimpenal, a genus of

the monogynia order, in the pentandria class

of plants, and in the natural method ranking

under the 2 1st order, precise. The corolla is

salver-shaped, the stamina surrounded by

small Scales at its throat. The capsule is

unilocular, inferior. There is one species.

SAMPSEANS, in church history, an an-

tient sect, who were properly neither Jews,

Christians, nor Gentiles, though they took

their name from the Hebrew word u/h >

sun, as though they worshipped that planet. :

SAMYDA, a 'genus of the uioi'Agynia or-

der, in the decandria class of plants, and in

the natural method ranking with those of

which the order is doubtful. The calyx is

quinquepartite and coloured; there is no co-

rolla
;
the capsule in the inside resembles a

berry, is trivalved and unilocular; the seeds

nestling. There are nine species, chiefly

shrubs of the West Indies.

SAND, in natural history, a genus of fos-

sils, the characters of which are, that they are

found in minute concretions, forming toge-

ther a kind of powder, the genuine particles

of which all have a tendency to one deter-

minate shape, and appear regular, though

more or less complete concretions ;
not to be

dissolved or disunited by water, or formed

into a coherent mass by means of it, but re-

taining their figure in it ;
transparent, vilri-

fiable by extreme heat, and not soluble in,

nor effervescing with, acids. Sands are sub-

ject to be variously blended both with homo-
geneous and heterogeneous substances, as

that of talcs, &c. and hence, as well as from

their various colours, are subdivided into, 1.

White sands, whether pure or mixed with

other arenaceous or heterogeneous particles

;

of all which there are several species, differ-

ing no less in the fineness of their particles

than in the different degrees of colour, from

a bright and shining white to a brownish,

yellowish, greenish, &c. white. 2. The red

and reddish sands, both pure and impure.

3. The yellow sands, whether pure or mixed,

are also very numerous. 4. The brown
sands, distinguished in the same manner.

5. The black sands, of which there are only

two species, viz. a fine shining greyish-black

sand, and another of a fine shining reddish-

black colour. 6.- The green kind, of which
there is only one known species, viz. a coarse

variegated dusky-green sand, common in

Virginia.

Sand is of great use in the glass manufac-

ture; the white W riting-sand being employed
for making of the white glass, and a coarse

greenish-looking sand for the green glass.

In agriculture it seems to be the office of

sand to make unctuous earths fertile, and fit

to support vegetables, &c. For earth alone,

we find, is liable to coalesce, and gather

into a hard coherent mass. Common sand

is, therefore, a very good addition, by way
of manure, to all sorts of clay-lands ;

it warms
them, and makes them more open and loose.

The best sand for the farmer’s use is that

which is washed by rains from roads or hills,

or that which is taken from the beds of rivers;

the common sand that is dug in pits never

answers so well. However, if mixed with dung,

it is much better than laid on alone ; and a

very fine manure is made by covering the

bottom of sheep-folds with several loads of

sand every week, which are to be taken away,

and laid on cold stiff lands, impregnated as*

they are with the dung and the urine of the

sheep.

The sea-sand, used as manure in different

p rts of the kingdom, is of three kinds: that

about Plymouth, and on other of the southern

coasts, is of a blue-grey colour, like ashes,

which is probably owing to the shells of mus-

cles, and other fish of that or the like colour,

being broken and mixed among it in great

quantity. Westward, near the LamlV-end,

die sea-sand is very white, and about the

isles of Scilly it is very glistening, with small

particles of talc; on the coasts of the North
Sea the sand is yellowish, brown, or reddish.

and contains so great a quantity of fragments

of cockle-shelis, that it seems to be chiefly

composed of them. That sea-sand is account-

ed best which is of a reddish colour : the

next in value to this is the bltieish
;
and the

white is the worst of all. Sea-sand is best

when taken up from under the water, or

from sand-banks which are covered by every
tide. The small-grained sand is most sudden
in its operation, and is therefore best for the

tenant who is only to take three or four crops

;

but the coarse or large-grained sand is much
better for the landlord, as the good it does

lasts many years. See Husbandry.
SAND-BAGS, in the art of war, are bags

filled with, earth or sand, lidding each about
a cubic foot. Their use is to raise parapets*

in haste, or to repair what is beaten down.
Sand-eel. See Ammodytes.
SANDARACH, in natural history, a very-

beautiful native fossil, though loo often con-

founded with the common factitious red arse-

nic, and with the red matter formed by melt-

ing the common yellow orpiment. It is a pure

substance, of a very' even and regular struc-

ture, is throughout of that colour which our
dyers term an orange-scarlet, and is consider-

ably transparent even in the thickest pieces.

But though with respect to colour it lias the ad-

vantage of cinnabar while in the mass, it is

vastly inferior to it when both are reduced
to powders. It is moderately hard, and re-

markably heavy
;

and when exposed to a

moderate heat, melts and flows like oil. If

set on fire, it burns very briskly.

It is found in Saxony and Bohemia, in the

copper and silver mines, and is sold to the-

painters, who find it a very fine and valuable

red; but its virtues or qualities in medicine

are no more ascertained at this time than

those of the yellow orpiment.

Sandarach, sum. See Resin.
SANDARAC jjj A. The resinous substance

called sandarach is not a pure resin; for

when dissolved in alcohol an insoluble resi-

duum remains. Giese, an apothecary of

Augsburg, examined this residuum in 1 802,
and found that it possessed peculiar proper-

ties. We have therefore distinguished it by
the name of sandaracha. it amounts to

about one-fifth of the sandarach. When pu-
rified by repeated digestions in alcohol, it

possesses the following properties:

1. Its colour is greyish white. It is brittle,

and easily pounded.
2. It burns with a bright flame and much

smoke, leaving a black residue like colopho-

ilium, partly soluble in hot alcohol.

3. It is insoluble in water and in alcohol;

but ether dissolves it. The solution, when

;

evaporated, leaves on bodies a stain like lime.

When alcohol is added to the solution, the

sanclaracha is precipitated
;

but water does
not produce this effect.

4. It is soluble in sulphuric acid. But,

5. Nitric acid has no action on it cold.

SAN DIVER, a whitish salt, continually

cast up from the metal, as it is called, where-
of glass is made, and s\\ imining on its surface,

is skimmed off. See Glass.
SANDOR1CUM, a genus of the mono-

gvnia order, in the decandria class of plants,

and in the natural method ranking under the

23d order, trihilatax The calyx is quinque-
dentate; the petals five, and linear-slvaped;

the nectarium has ten dents, on which the

anthera: grow; the fruit is a drupe, and five

in number, each of which has one seed.
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Th-ere is only one species, viz. the indicum,

a tees of Africa and the East Indies.

SANGUIFICATION. See Physiology.
SANGU iNARIA, blood-wort,, a genus of

the monogynia order, in the polyandria class

of plants, and in the natural method ranking

under the 27th order, rhaadeae. The corolla

is octopetalous ;
the calyx diphyllous; the

siliqua ovate and unilocular. 'I'here is only

one species, viz. the canadensis, a native of

•the northern parts of America, where it grows

plentifully in the woods ;
and in the spring,

before the leaves of the trees come out, the

surface of the ground is in many places co-

vered with the flowers, which have some re-

semblance to our wood anemone ; but they

have short naked pedicles, each supporting

one flower at top. Some of these flowers

will have ten or twelve petals, so that they

appear to have a double range of leaves,

which has occasioned their being termed
double flowers ;

but this is only accidental,

the same roots in different years producing

different flowers. The plant can bear the

open air in this country, but should be placed

in a loose soil and sheltered situation, not too

much exposed to the sun. It is propagated

by the roots, which may be taken up and
parted in September every other year. The
Indians paint themselves yellow with the

j.uice of these plants.

SANGUISORBA, greater roild burnet,

a genus of the monogynia order, in the te-

trandria class of plants, and in the natural

method ranking under the 54th order, mis-

cellanea;. The calyx is diphyllous ; the ger-

men situated betwixt the calyx and corolla.

The most remarkable species, of three, is the

officinalis, with oval spikes. This grows na-

turally in moist meadows in many parts of

Britain. The cultivation of this plant has

been greatly recommended as food to cattle.

See Husbandry.
SANHEDRIM, or Sanhedrin, among

the Jews, the great council of the nation,

consisting of seventy senators, taken partly

from among the priests and levites, and part-

ly out of the inferior judges, who formed

what was called the lesser sanhedrim. The
room they met in was a rotunda, half of

which was built without the temple, and half

within. The nasi, or president of the san-

hedrim, sat upon a throne, with his deputy

on his right hand, his sub-deputy on his left,

and the other senators ranged in order on

each side. The authority of this council was
very extensive, for they decided such causes

as were brought before them by way of ap-

peal from the inferior courts ;
and the king,

the high priests, and prophets, were under the

jurisdiction of this tribunal. They had the

right of judging in capital cases, and sentence

of death might not be pronounced in any
other place; for which reason the Jews were

forced to quit this hall, when the power of

life and death was taken out of their hands,

forty years before the destruction of the tem-

ple, and three years before the death of

Christ.

There were several inferior sanhedrims in

Palestine, each of which consisted of twenty-

three persons; all these depended on the

great sanhedrim of Jerusalem.

SANICULA, sunicle or self-heal, a genus

of the digynia order, in the pentandria class

of plants, and in the natural method ranking

under the 45th order, umbellate. The ura-
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bels are close together, almost in a round,

head ; the fruit is scabrous ; the flowers of

the disk abortive. There are three species.

The europaea is found in many parts both of

Scotland and England. This plant was long
celebrated for its healing virtues both inter-

nally and externally
;
but it is now totally

disregarded.

SANIDIUM, in natural history, the name
of a genus of fossils of the class of the sele-

nitic, but neither of the rhomboidal nor co-
lumnar kinds, nor any other way distinguish-

able by its external figure, being made up of

several plain flat plates.

SANTALUM, a genus of the monogynia
order, in the octandria class of plants, and in

the natural method ranking with those of

which the order is doubtful. The calyx is

superior
; the corolla monopetalous

; the
stamina placed in the tube; the stigma is

simple
;
the fruit a berry.

The santalum, sanders or sandel wood,
grows to the size of a walnut-tree. Its leaves

are entire, oval, and placed opposite to each
other. Its wood is white in the circumference,
and yellow in the centre, when the tree is

old. This difference of colour constitutes

two kinds of sanders, both employed for the
same purposes, and having equally a bitter

taste, and an aromatic smell. With the pow-
der of this wood a paste is prepared, with
which the Chinese, Indians, Persians, Ara-
bians, and Turks, anoint their bodies. It is

likewise burnt in their houses, and yields a
fragrant and wholesome smell. The greatest

quantity of this wood, to which a sharp and
attenuating virtue is ascribed, remains in In-

dia. The red sanders, though in less estima-
tion, and less generally used, is sent by pre-

ference into Europe. This is the produce
of a different tree, which is common on the
coast of Coromandel. Some travellers con-
found it with the wood of Caliatour, which is

used in dyeing.

The santalum album, of white sanders, is

brought from the East Indies in billets about
the thickness of a man’s leg, of a pale-whitish

colour. It is that part of the yellow sanders

wood which lies next the bark. Great part

of it, as met with in the shops, has no smell

or taste, nor any sensible quality that can re-

commend it to the notice of the physician.

The santalum flavum, or yellow sanders, •

is the interior part of the wood of the same
tree which furnishes the former, is of a pale

yellowish colour, of a pleasant smell, and a

bitterish aromatic taste, accompanied with

an agreeable kind of pungency. This ele-

gant wood might undoubtedly be applied to

valuable medical purposes, though at present
very rarely used. Distilled with water, it

yields a fragrant essential oil, which thickens

in the cold into the consistence of a balsam.

Digested in pure spirit, it imparts a rich yellow
tincture

;
which being committed to distilla-

tion, the spirit arises without bringing over
any thing considerable of the flavour of the

sanders. The residuum contains the virtues

of six times its weight of the wood. Hoff-

man looks upon this extract as a medicine of

similar virtues to ambergris; and recom-
mends it as an excellent restorative in great

debilities.

SANTOLINA, lavender-cotton, a genus
of the order of polygamia asqualis, in the syn-

genesia class of plants, and in the natural

method ranking under the 49th order, com-
412
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pofltj?. The receptacle is paleaceous ;
there

is no pappus
;
the calyx imbricated and he-

mispherical. There are six species. The
most remarkable are,

1 . Chamaj'cyparisus, or common lavender-

cotton, which lias been long known in' the

English gardens. It was formerly titled

abrotanum feeminea, or female southernwood,-
and by the corruption of words was called

brotany by the market-people. It grows
naturally in Spain, Italy, and the warm parts

of Europe. 2. The rosmarinifolia. 3. The
anthemoides.

All these plants may be cultivated so as t®

become ornaments to a garden, particularly

in small bosquets of evergreen shrubs, where,
if they are artfully intermixed with other

plants of the same growth, and placed in the
front line, they will make an agreeable va-

riety. They may be propagated by planting
slips or cuttings during the spring.

SANIES, in medicine, a serous putrid
matter, issuing from wounds ; it differs from
pus, which is thicker and white.

SAP. See Plants, physiology of
Sap, or Sapp, in the art of war, is the dig-

ging deep under the earth of the glacis, in

order to open a covered passage into the
moat. It is only a deep trench, covered at

top with boards, hurdles, earth, sand-bags,
&c. and is usually begun five or six fathoms
from the saliant angle of the glacis'. See For-
tification.
Sap-colours, a name given to various

expressed juices of a viscid nature, which are
inspissated by slow evaporation for the ufee

of painters
; as sap-green, gamboge, &c.

SAP1NDUS, the soap-berry tree, a genus
of the trigynia order, in the octandria class

of plants, and in the natural method ranking
under the 23d order, trihilatae. The calyx is

tetraphyllous
;
the petals four; the capsules

are fleshy, connate, and ventricose.

The species are 13, of which the most
noted are, the saponaria, spinosus, trifoliatus,

and chincnsis. The saponaria, with winged
leaves, grows naturally in the islands of the
West Indies, where it rises with a woody
stalk from 20 to 30 feet high, sending out
many branches with winged ieaves composed
of several pair of spear-shaped lobes. The
flowers are produced in loose spikes at the
end of the branches

; they are small and
white, so make no great appearance, These
are succeeded by oval berries as large as

middling cherries, sometimes single, at others,
two, three, or four are joined together

; these
have a saponaceous skin or cover, which in-

closes a very smooth roundish nut of the"’

same form, of a shining black when ripe.

The skin or pulp which surrounds the nuts
is used in America to wash linen; hut it is

very apt to burn and destroy it if often used,
being of a very acrid nature.

These plants are propagated by seeds, and
kept in the stove.

SAPONARIA, sopeicort, a genus of the
digynia order, in the decandria class of plants,
and in the natural method ranking under the
22d order, caryophylleie. The calyx is mo-
nophyllous and naked

; there are five ungu-
lated petals ; the capsule is oblong and uni-
locular.

There are nine species, the officinalis, vac-
caria, cretica, porrigens, ill yrica, ocymoides,
orientalis, lutea, and bellidifolia. The offici-

nalis, which is a British plant, has a creeping
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r>ot, so that in a short time it would fill a

large space of ground. The stalks are above

two teet high, and of a purplish colour. The
footstalks of the flowers arise from the wings

\>f the leaves opposite ; they sustain four, five,

or more purple flowers each, which have ge-

nerally two small leaves placed under them.

The stalk is also terminated by a loose buj ©it

of flowers growing in form of an umbel; they

have each a large swelling cylindrical empale-

ment, and five broad obtuse petals, which

spread open, of a purple colour. These are

succeeded by oval capsules, with one cell

filled with small seeds. The decoction of

this plant is used to cleanse and scour woollen

cloths: the poor people in some countries

use it instead of soap for washing ;
from which

use it had its name.
SAPPHIRE, a genus of precious stones,

of a blue colour, and the hardest of all except

the ruby and diamond. They are found in

the same countries with the ruby; also in

Bohemia, Alsace, Siberia, and Auvergne.

M. Rome de l’Isle mentions one found at

Au-. ?rgne, which appeared quite green or

blue according to the position in which it

was viewed. Cronstedt, however, informs

us, that the blue fiuor spars are frequently

met with in collections under the name of

sapphires; and it is certain from Pliny, b. 37.

chap. 9. that the sapphire of the antients was

our lapis lazuli. They are seldom found of

a deep-blue colour throughout, or free from

parallel veins; and when they are but slightly

tinged, they are named white sapphires. The
late unfortunate king of France had one with

a stripe of fine yellow topaz in the middle.

Some are found half green and half red, and

are foliated like the ruby. The fine hard

sapphires, called by the jewellers oriental, are

of the same nature with the ruby and topaz,

excepting the mere circumstance of colour.

They are commonly in two oblong hexagon

pyramids, joined at their base, and pointed at

top ;
sometimes also in hexagonal columns.

The specific gravity of these precious

stones, according to Bergman, is from 3.650

to 3.940. According to others, the specific

gravity of the oriental sapphires is 3.994;

that of the Brasilian 3.1307; and of those

from Puy in Auvergne, 4.0769. When pow-

dered, they are fusible with borax or micro-

cosmic salt, into a transparent glass; and the

same thing happens on treating them with

magnesia alba. They are said to lose their

colour by fire, and to become so hard and

transparent as sometimes to pass for dia-

monds ; but Mr. Achard found this to be a

mistake, and that the true sapphires are not

in the least altered either in colour, hardness,

or weight, by the most intense fire. Those

of Puy in Auvergne, however, though by

their colour and hardness they seem to ap-

proach the oriental sapphires, lose both their

colour and transparency in the fire, becoming

black, and even vitrifying; which plainly

shows them to be of a different kind. See

Corundum.
SARABANDE, a dance said to be origi-

nally derived from the Saracens. According

to some authors, it had its appellation from a

comedian named Sarabandi, who first intro-

duced it in France. The tune of the sara-

3 3
bande is written in

^
or and its character

is both expressive and majestic. One of its

distinguishing features is the lengthening the
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second note of the measure, which at once

gives a gravity and consequence to the move-
ment.
SARACA, a genus of the hexandria order,

in the diadelphia class of plants. There is

no calyx ;
the corolla is funnel-shaped and

quadrifid; the filaments are on each side the

throat of the corolla; the legumen is pedicel-

,.ted. There is one species, a tree of the

East Indies.

SARCASM, in rhetoric, a keen bitter ex-

pression, which has the true point of satire,

by which the orator scoffs and insults his

enemy: such was that of the Jews to our Sa-

viour, “ He saved others, himself he cannot

save.”

SARCOCELE. See Surgery.
SARCOCOEL, a vegetable substance that

possesses the following properties:

1. Solid, semi-transparent bodies; usually

having a tinge of yellow: taste sweet, but

leaving an impression of bitterness. Dissolves

in the mouth like gum.
2. Equally soluble in water and alcohol

;

solution yellow. The watery solution has

the appearance of mucilage, and may be

used for the same purposes.

3. Cannot be made to crystallize.

4. When heated, softens, but does not

melt. It emits a slight smell of calomel.

When strongly heated, it blackens, and

assumes the consistence of tar, emitting

a white heavy smoke having an acrid odour.

In a strong fire it scarcely leaves any resi-

duum.
These properties shew us that sarcocoll is

a substance intermediate between sugar and

gum, partaking in some measure of the pro-

perties of each, but certainly approaching

nearer to sugar than to gum. Iiow far the

combination of sugar and the bitter principle

would resemble sarcocoll, has not been tried.

The three following species may be referred

to sarcocoll.

1. Common sarcocoll. This substance is usu-

ally sold in the state of oblong globules from

the size of a pea to that of a particle of sand.

Its colour is usually yellow ;
and it has the

semitransparency and much of the appear-

ance of gum arabic. But some of the grains

are reddish-brown. Its smell is peculiar,

and not unlike that of anise-seed. When
carefully examined, four different substances

may be detected: the first, and by far the

most abundant, is pure sarcocoll
;
the second

consists of small woody fibres, and a soft

yellowish-white substance, not unlike the co-

vering of the seeds of some of the cruciform

plants ;
the third is a reddish-brown substance

apparently earthy
;

and the fourth is only

detected when the sarcocoll is dissolved in

water or alcohol. It then appears in soft

transparent tremulous masses like jelly.

The pure sarcocoll amounts to 0.8 of the

whole. When the sarcocoll is dissolved in

alcohol or water, and obtained again by eva-

poration, it loses its smell. It then assumes

the form of semitransparent brittle brown
cakes very like gum.

Sarcocoll exudes spontaneously from the

penaea sarcocolla
;
a shrub which is said by

botanical writers to be indigenous in the

north-eastern parts of Africa. Nothing pre-

cise is known concerning the way in which it

exudes.
SARDONYX, a precious stone consisting

of a mixture of the chalcedony and carnelian,

sometimes in strata, but at other times blenffi-

ed together. It is found, ]. Striped with

white and red strata, which may he cut in

cameo as well as the onyx. 2. White with

red dendritical figures, greatly resembling

the mocha-stone
;

but with this difference,

that the figures in the sardonyx are of a red

colour, in the other black. There is no real

difference, excepting in the circumstance of

hardness, between the onyx, carnelian, chal-

cedony, sardonyx, and agate, notwithstand-

ing the different names bestowed upon them.

Mongez informs us, that the yellow, or

orange-coloured agates, with a wavy or un-

dulating surface, are new commonly called

sardonyx.

SARMENTOSiE (from sarmentum, a

long shoot like that of a vine), the name of

the 11th class in Linnaeus’s Fragments of a

Natural Method, consisting of plants which
have climbing stems and branches, that, like

the vine, attach themselves to the bodies in

their neighbourhood for the purpose of sup-

port. See Botany.
SAROTHRA, a genus of the trigynia or-

der, in the pentandru class of plants, and in

the natural method ranking under the 20th

order, rotacea*. The corolla is pentapeta-

ious ;
the capsule unilocular, trivalved, and

coloured. There is one species, an annual

of Virginia.

SARPLAR of wool, a quantity of wool,

otherwise called a pocket or half-sack ; a

sack containing 80 tod
;

a tod two stone

;

and a stone 14 pounds. In Scotland it is

called sarpliath, and contains 80 stone.

SARRACENIA, side-saddle plant, a ge-

nus of the monogynia order, in the polyan-

dria class of plants, and in the natural me-
thod ranking under the 54th order, miscella-

neae. The corolla is pentapetalous ; the

calyx is double, and triphyllous below, pen-

taphyllous above; the capsule quinquelo-

cular ; the style has a stigma of the form of

a shield. There are five species, herbs of

North America.
SARSAPARILLA. See Smilax.
SARTOIUUS. See Anatomy.
SASH, a mark of distinction, which in

the British service is generally made of crim-

son silk for the officers, and of crimson mixed
with white cotton for the Serjeants. It is

worn round the waist in most regiments; in

some few, particularly in the Highland corps,

it is thrown across the shoulder. Sashes were
originally invented for the convenience and
ease of wounded officers, &c. by means of

which, in case any of them were so badly

wounded as to render them incapable of re-

maining at their posts, they might be carried

off with the assistance of two men. They
are now reduced to a very small size, and of

course unfit for the original purpose. Both
the sash and gorget, indeed, must be consi-

dered as mere marks of distinction, to point

out officers on duty. In some instances they

are worn together
;
in others, the gorget is

laid aside, and the sash only worn. The
British cavalry tie the sash on the right, the

infantry on the left, side. The sashes for the

imperial army are made of crimson and gold,

for the Prussian army black silk and silver,

the Hanoverians yellow silk, the Portuguese
crimson silk with blue tassels. The modern
French have their sashes made, of three co-

lours, viz. white, pink, and light-blue, to go*-

respond with the national flag.
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SASSAFRAS, the wood of an American

tree. See Laurus. It is said to be warm,

aperient, and corroborant 5
and frequently

employed as an infusion, in the way of tea,

is a very pleasant drink: its oil is very fra-

grant, and possesses most of the virtues of the

wood.

SATELLITE. See Astronomy.

SATRAPA, or Satrapes, in Persian an-

tiquity, denotes an admiral, but more com-

monly the governor of a province.

SATURATION, like most other technical

terms introduced into chemistry before the

science had acquired much precision, has

been used with a great deal of latitude, being

sometimes taken in one sense and sometimes

in another. But in order to be understood,

it is necessary to use the word with some de-

gree of precision.

If we make the attempt, we shall find that

water will not dissolve any quantity of salt

that we please. At the temperature of 60°,

it dissolves only 0.354 parts of its weight of

salt ;
and if more salt than this is added, it

remains in the water undissolved. When
water has dissolved as much salt as possible,

it is said to be saturated with salt. This

sense is at least analogous to the original

meaning of the word.
' Whenever, then, a

substance A refuses to combine with an ad-

ditional quantity of another body B, we may
say that it is saturated with B. It takes place

whenever the affinity of the water and salt,

is balanced by the cohesion of the particles of

the salt, and therefore indicates that these

two forces are equal.

In the same manner, water, after having

absorbed a certain quantity of carbonic acid

gas, refuses to absorb any more. We may
indeed pass carbonic acid gass through wa-

ter in this state, but it makes its escape unal-

tered. Water which refuses to absorb car-

bonic acid gas is saturated with that acid.

This saturation takes place when tire affinity

between the gas and the water is balanced by

the elasticity of the gas, and indicates of

course that these two forces are equal.

In these two instances the saturation is oc-

casioned by opposite causes. The salt re-

fuses to dissolve in the water when the cohe-

sion of its particles equals its affinity for the

water ;
the carbonic acid gas, when the re-

pulsion of its particles equals its affinity for

water. In the first case, it is the attractive

force of cohesion which opposes farther solu-

tion ;
in the second case, it is the repulsive

force of elasticity. Hence the different me-

thod which must be followed to diminish these

forces, and enable the water to dissolve a

greater proportion of these respective bodies.

Heat, by diminishing the force of cohesion,

enables water to dissolve a greater propor-

tion of saline bodies. Accordingly we find

that in most cases hot water dissolves more

salt than cold water. Common salt is almost

the only exception to this general law. On
the other hand, cold, by diminishing the

elasticity, or at least the expansibility of ga-

seous bodies, enables water to dissolve a

greater proportion of them. Thus the colder

the water is, the greater a proportion of car-

bonic acid is it capable of dissolving. The

freezing point of water limits this increase of

solubility, because at that point the cohesive

force of the particles of water becomes so

great as to cause them to cohere, to the ex-
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elusion of those bodies with which they were
formerly combined. Hence the reason, that

most bodies separate from water when it

freezes. But they generally retard the freez-

ing considerably, by opposing with all the

strength of their affinity the cohesion of the

water. The consequence is, that the freez-

ing point of water, when it holds bodies in

solution, is lower than the freezing point of

pure water. A table of the freezing points

of different saline solutions would be a pretty

accurate indication of the affinity of the dif-

ferent salts for water : for the affinity of each

salt is of course proportional to the degree of

cold at which it separates from the water,

that is, to the freezing point of the solution.

In this sense of the word saturation, which

is certainly the only one that it ought to bear,

it may be said with propriety that there are

certain bodies which cannot be saturated by
others. Thus water is capable of combining

with any quantity whatever of sulphuric acid,

nitric acid, and alcohol ; and all bodies seem
capable of combining with almostany quantity

whatever of caloric. Several of the metals,

too, are capable of combining with any quan-

tity whatever of some other metals. In ge-

neral, it may be said that those bodies called

solvents are capable of combining in any

quantity with the substances which they hold

in solution. Thus water may be added in

any quantity, however great, to the acids, and

to "the greater number of salts.

If we take a given quantity of sulphuric

acid diluted with water, and add to it slowly

the solution of soda by little at a time, and
examine the mixture after every addition, we
shall find that for a considerable time it will

exhibit the properties of an acid, reddening

vegetable blues, and having a taste percep-

tibly sour ;
but these acid properties gradu-

ally"diminish after everyaddition of thealkaline

solution, and at last disappear altogether. If

we still continue to add the soda, the mixture

gradually acquires alkaline properties, con-

verting vegetable blues to green, and mani-

festing an urinous taste. These properties

become stronger and stronger the greater the

quantity of the soda is which is added. Thus
it appears that when sulphuric acid and soda

are mixed together, the properties either of

the one or the other preponderate according

to the proportions of each; .but that there

are certain proportions, according to which

when they are combined, they mutually de-

stroy or disguise the properties of each other,

so that neither predominates, or rather, so

that both disappear.

When substances thus mutually disguise

each other’s properties, they are said to neu-

tralize one another. This property is common
to a great number of bodies ;

but it manifests

itself most strongly, and was first observed, in

the acids, alkalies, and earths. Hence the

salts which are combinations of these different

bodies received long ago the name of neutral

salts. When bodies are combined in the

proportion which produces neutralization,

they are often said to be saturated ;
but in

this case the term is used improperly. It

would be much better to coniine the word

saturation to the meaning assigned to it in the

beginning of this article, and to employ the

term neutralization to denote the state in

which the peculiar properties of the compo-

nent parts mutually disappear ;
for very fre-

quently neutralization and saturation by no
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means coincide, d hus in tartrite of potass

the acid and alkali neutralize each other
;
yet

it cannot be said that the potass is saturated ;

for it is still capable of combining with more

tartarous acid, and of forming supertartrite of

potass, a compound in which the ingredients

do not neutralize each other
;
for the salt has

manifestly a preponderance of the properties

of the acid.

SATUREIA, savoury, a genus of thegym-
nospermia order, in the didynamia class of

plants, and in the natural method ranking

under the 42d order, verticillatae. The seg-

ments of the corolla are nearly equal ;
tfeo

stamina standing asunder.
r
l here are eight

species; the most noted are: 1. The hor-

tensis, or summer savoury, is an annual plant,

which grows naturally in the south of France

and Italy, but is cultivated in this country

both for "the kitchen and medicinal use. 2.

The montana, or winter savoury, a perennial

plant, growing naturally in the south of

France and Italy, but is cultivated in gardens

both for culinary and medicinal purposes.

Both kinds are propagated by seeds. Sum-
mer savoury is a very warm pungent aromatic,

and affords in distillation with water a subtile

essential oil, of a penetrating smell, and very

hot acrid taste. It yields little of its virtues

by infusion to aqueous liquors; rectified spirit

extracts the whole of its taste and smell, and

elevates nothing in distillation.

SATURN. See Astronomy.

SATYR, or Satire. See Poetry.

SATYRIUM, a genus of the diandria

order, in the gynandria class of plants
;
and

in the natural method ranking under the 42d
order, verticillatae. The nectarium is scroti-

form, or inflated double behind the flower.

There are 2 1 species.

SAUCISSON, in fortification, a mass of

large branches of trees bound together; and

differing only from a fascine, as this is com-
posed of small branches of twigs.

SAVIN. See Juniferus.
SAVIOUR, Order of St. a religious or-

der in the Romish church, founded by St.

Bridget, about the year 1345 ;
and so called

from its being pretended that our Saviour

himself dictated to the foundress its constitu-

tions and rules.

According to the constitutions, this order

is principally founded for religious women
who pay a particular honour to the holy

virgin
;
but there are some monks of the or-

der, to administer the sacraments, and spiri-

tual assistance to the nuns. The number of

nuns is fixed at sixty in each monastery
;
and

that of the religious priests at thirteen, ac-

cording to the number of the apostles, of

whom St. Paul was the thirteenth. There
are also four deacons, representing the four

doctors of the church, St. Ambrose, St.

Augustin, St. Gregory, and St. Jerome
;
and

eight lay-brothers; who altogether make up
the number of the thirteen apostles, and the

seventy-two disciples of Jesus Christ. The
nuns are not admitted till eighteen years of

age, nor the friars before twenty-five ; aud
they are to perform a year’s novitiate.

SAUNDERS. See Santalum.
SAURURUS, a genus of the tetragynia

order, in the heptandria class of plants ; and
in the natural method ranking under the se-

cond order, piperita?. The calyx is a catkin^

with unifiorous scales; there is no corolla j
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there are four germina, and four monosper-
mous berries. There is'one species, a herb

of Virginia.

SAU VAGESIA, a genus of the monogy-
nia order, in the pentandria class of points

;

and in the natural method ranking with those

of which the order is doubtful. The corolla

is pentapetalous and fringed ; the calyx pen-

taphvllous; the nectarium the same, having

its leaves placed alternately with the petals;

the capsule unilocular. There is one spe-

cies. a native of St. Domingo.
SAW, an instrument which serves to cut

into pieces several solid matters
;

as wood,
stone, ivory, &c. The best saws are of tem-
pered steel ground bright and smooth

; those

of iron are only hammer-hardened : hence,
the first, besides their being stiffer, are like-

wise found smoother than the last. They
are known to be well hammered by the stiff

bending of the blade
;
and to be well and

evenly ground, by their bending equally in a

bow. The edge in which are the teeth is al-

ways thicker than the back, because the

back is to follow the edge. The teeth are

cut and sharpened with a triangular file, the

blade of the saw being first fixed in a whet-
ting-block. After they have been filed the

teeth are set, that is, turned out of the right

line, that they may make the kerf or fissure

the wider, that the back may follow the bet-

ter. The teeth are always set ranker for

coarse cheap stuff than for hard and fine, be-

cause the ranker the teeth are set, the more
stuff is lost in the kerf. The saws by which
marble and other stories, are cut, have no
teeth: these are generally very large, and
are stretched out and held even by a frame.

The lapidaries, too, have their saw, as well

as the workmen in mosaic; but of all me-
chanics, none have so many saws as the join-

ers; the chief are as follows: The pit-saw,

which is a large two-handed saw, used to saw
timber in pits

;
this is chiefly used by the

sawyers. The whip-saw, which is also two-

handed, used in sawing such large pieces of

stuff as the hand-saw will not easily reach.

The hand-saw, which is made for a single

man’s use, of which there are various kinds

;

as the bow, or frame saw, which is furnished

with cheeks: by the twisted cords which pass

from the upper parts of these cheeks, and the

tongue in the middle of them, the upper ends

are drawn closer together, and the lower set

further apart. The tenon-saw, which being

very thin, has aback to keep it from bending.

The compass-saw, which is very small, and
its teeth usually not set: its use is to cut a

round, or any other compass-kerf: hence the

edge is made broad, and the back thin, that it

may have a compass to turn in.

SAW-MILLS. In early periods, the

trunks of trees were split with wedges into as

many and as thin pieces as possible
; and if it

was necessary to have them still thinner, they

were hewn on both sides to the proper size.

This simple and wasteful manner of mak-
ing boards has been still continued in some i

places, to the present time. Peter the
j

Great of Russia endeavoured to put a stop :

to it, by forbidding hewn deals to be trans- <

parted on the river Neva. The saw, how-
ever, though so convenient and beneficial,

’

has not been able to banish entirely the

practice of splitting timber used in build-

ing, or in making furniture and utensils, for

we do not speak here of fire-wood; and,

indeed, it must be allowed that this method
is attended with peculiar advantages, which

that of sawing can never possess. The wood-

splitters perform their work more expedi-

tiously than sawyers, and split timber is much
stronger than that which has been sawn; for

the fissure follows the grain of the wood, and

leaves it whole; whereas the saw, which pro-

ceeds in the line chalked out for it, divides

the fibres, and by these means lessens its co-

hesion and solidity. Split timber, indeed,

turns out often crooked and warped; but in

many purposes to which it is applied this is

not prejudicial ;
and these faults may some-

times be amended. As the fibres, however,

retain their natural length and direction, thin

i boards, particularly, can be bent much bet-

ter. This is a great advantage in making
pipe-staves, or sieve-frames, which require

still more art, and in forming various imple-

ments of the like kind.

Our common saw, which needs only to be
guided by the hand of the workman, how-
ever simple it may be, was not known to the

inhabitants of America when they were sub-

dued by the Europeans. The inventor of

this instrument has by the Greeks been in-

serted in their mythology, with a place in

which, among their gods, they honoured the

greatest benefactors of the earliest ages. By
some he is called Talus, and by others Per-

dix. Pliny alone ascribes the invention to

Daedalus; but Harclouiu, in the passage

where he does so, chooses to read Talus ra-

ther than Disdains. Diodorus Siculus, Apoi-

lodorus, and others, name the inventor Talus.

He was the son of Dzedalus’s sister; and was
by his mother placed under the tuition of her

brother, to be instructed in his art. Having
once found the jaw-bone of a snake, he em-
ployed it to cut. through a small piece of

Wood; and by these means was induced to

form a like instrument of iron, that is, to

make a saw. This invention, which greatly

facilitates labour, excited the envy of his

master, and instigated him to put Talus to

death privately. We are told, that being

asked by some one, when he was burying the

body, what he was depositing in the earth, he
replied, “A serpent.” JThis suspicious answer
discovered the murder; and thus, adds the

historian, a snake was the cause of the in-

vention, of the murder, and of its being found
out.

Others call the inventor Perdix. That he
was the son of a sister of Dsedalus they ail

agree; but they differ respecting the name of

his parents. The mother is by Fulgentius

called Polycastes, but without any proof;

and Lactantius gives to the father the name of

Calaus. In Apollodorus, however, the mo-
ther of Talus is called Perdix; and the same
name is given by Tzetzes to the mother of

the inventor, whose name Talus he changes
into Attains. Perdix, we are told, did not
employ for a saw the jaw-bone of a snake,
like Talus, but the back-bone of a fish; 'and

this is confirmed by Ovid, who, nevertheless,

is silent respecting the name ot the inventor.

The saws of the Grecian carpenters had the

same form, and were made in the like ingeni-

ous manner as ours are at present. This is

fully shewn by a painting still preserved
among the antiquities of Herculaneum. Two
genii are represented at the end of a bench,
which consists of a long table that rests upon

10

two four-footed stools. The piece of wood
which is to be sawn through is secured by
cramps. The saw with v/hich the genii are
at work lias a perfect resemblance to our
frame-saw. It consists of a square frame,
having in the middle a blade, the teeth of
which stand perpendicular to the plane of the
frame. The piece of wood which is to be
sawn extends beyond the end of the bench,
and one of the w orkmen appeal’s standing,
and the other sitting on the ground The
arms, in which the blade is fastened, have the
same form as that given to them at present.
In the bench are seen holes, in which the
cramps that hold the timber are struck,
t hey are shaped like the figure 7; and
the ends of them reach below the boards that
form the top of it.

The most beneficial and ingenious im-
provement of this instrument was, without
doubt, the invention of saw-mills, which are
driven either by water or by the wind. Mills
ot the first kind were erected so early as the
fourth century, in Germany, on the small
river Roeur or Ruer: for though Ausonius
speaks properly of water-mills for cutting
stone, and not timber, it cannot be doubted
that these were invented later than mills for
manufacturing deals, or that both kinds
were erected at the same time. The art,
however, of entriag marble with a saw is very
old. Pliny conjectures that it was invented
in Faria

; at least he knew no building in-
crusted with marble of greater antiquity than
tjie palace of king Mausolus, at Halicarnassus,

i his edifice is celebrated by Vitruvius, for
the beauty of its marble

; and Pliny gives an
account of the different kinds of sand used for
cutting it ; tor it is the sand properly, says he,
and not the saw, which produces that effect.
'I he latter presses down the former, and rubs
it against the marble; and the coarser the
sand is, the longer will be the time required
to polish the marble which lias been cut by
it. Stones of the soap -rock kind, which are
indeed softer than marble, and which would
require less force than wood, were sawn at
that period: but it appears that the far harder
glassy kinds of stone were sawn then also

;
for we are told of the discovery of a building
which was encrusted with cut agate, carne-
iian, lapis lazuli, and amethysts. We have,
however, found no account in any of the
Greek or Roman writers of a mill for sawing
wood; and as the writers of modern times
speak of saw-mills as new and uncommon, it

would seem that the oldest construction of
them has been forgotten, or that some import-
ant improvement has made them appear en-
tirely new.

Becher says, with his usual confidence, that
saw-mills were invented in the 17th century,
lu this he erred, for when the infant Henry
sent settlers to the island of Madeira, which
was discovered in 1420, and caused Euro-
pean fruits of every kind to be carried thither,
he ordered saw-mills to be erected also, for
the purpose of sawing into deals the various
species of excellent timber with which the
island abounded, and which were afterwards
transported to Portugal. About the year
1427 the city of Breslau had a saw-mill
which produced a yearly rent of three
marks; and in 1490 the magistrates of Erfurt
purchased a forest, in which they caused a
saw-mill to be erected, and they" rented an-
other mill in the neighbourhood besides.
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Norwar, which is covered with forests, had
j

the first saw-mill about the year 1530. This
mode of manufacturing timber was called the

new art ;
and because the exportation of

deal' was by these means- increased, that cir-

cumstance gave occasion to the deal-tythe,

Introduced bv Christian III. in the year 1545.

Soon after the celebrated Henry Canzau
caused the first mill of this kind to be built in

Holstein. In 1552 there was a saw-mill at

Joachimsthal, which, as we are told, belonged

to Jacob Geusen, mathematician. In the

year 1555 the bishop of Ely, ambassador
from Mary queen of England to the court of

Home, having seen a saw-mill in the neigh-

bourhood of Lyons, the writer of his travels

thought it worthy of a particular description.

In the sixteenth century, however, there

were mills with different saw-blades, by which

a plank could be cut into several deals at the

same time. The first saw-mill was erected in

Holland at Saardam, in me year 1596; and

the invention of it is ascribed to Cornelius

Cornelissen. Perhaps he was the first person

who built a saw-mill at that place, which is a

village of great trade, and has still a great

many saw-mills, though the number of them
is becoming daily less , for within the last

thirty years a hundred have been given up.

The first mill of* this kind m Sweden was
erected in the year 1653. At present, that

kingdom possesses the largest perhaps ever

constructed in Europe, where a water-wheel,

twelve feet bioad, drives at the same time

seventy-two saws.

In England saw-mills had at first the same
fate that printing had in Turkey, the ribbon-

loom in the dominions of the church, and the

crane at Strasburgh. When attempts were
made to introduce them, they were violently

opposed, because it was apprehended that the

sawy ers would be deprived by them of their

means of getting a subsistence. For this

reason, it was found necessary to abandon a

saw-mill erected by a Dutchman near Lon-

don, in 1663; and in the year 1700, when one

Houghton laid before the nation the advan-

tages of such a mill, he expressed his appre-

hension that it might excite the rage of the

populace. What lie dreaded was actually

the case in 1767 or 1768, when an opulent

timber-merchant, by the desire and approba-

tion of the Society of Arts, caused a saw-mill,

driven by wind, to be erected at Limehouse,

under the direction of James Stansfield, who
had learned, in Holland and Norway, the art

of constructing and managing machines of

that kind. A mob assembled, and pulled the

mill to pieces; but the damage was made
good by the nation, and some of the rioters

were punished. A new mill was afterwards

erected, which was suffered to work without

molestation, and which gave occasion to.the

erection of others. It appears, however, that

this was not the only mill of the kind then in

Britain; for one driven also by wind had

been built at Leith, in Scotland, some years

before.

The mechanism of a sawing-mill may be

reduced to three principal things: the first,

that the saw is drawn up and down as long

as is necessary, by a motion communicated

by water to the wheel: the second, that the

piece of timber to be cut into boards is ad-

vanced by an uniform motion to receive the

strokes of the saw; for here tire wood is to

meet the saw, and not the saw to follow the
]

wood, therefore the motion of the wood and
j

that of the saw ought immediately to depend
the one on the other: the third, that when
the saw lias cut through the whole length of

the piece, the whole machine stops of itself,

and remains immoveable; for fear, lest having

no obstacle to surmount, the force of the wa-

ter should turn the wheel with too great ra-

pidity, and break some part of the machine.

The upper part of Plate Saw-mill, &c. re-

presents the circular saw-mill introduced by
Mr. George Smart, and used by him in Ins

manufactory at Ordnance-wharf, Westmin-
ster-bridge. ABD, fig. 1, is a strong bench,

similar to those used by carpenters. In the

middle of this, is an opening through which

the saw E comes. The saw L, tigs. 1 and 2,

is a circular plate of steel, with teeth like

those of a large pit-saw on its circumference,

and a round hole in the middle of it, through

which the spindle E, fig. 2, of the saw passes.

It is prevented from slipping round it, by a

flanch e fixed to the spindle E, and another,

f, which slips on the spindle, and is pressed

against the saw by a nut b, screwed on the

end of the spindle, so as to hold the saw tight

between the Handles, and by unscrewing the

nut, the saw can be taken off to be sharpened,

and another put in its place in a very short

time. The ends of the spindle are brought

to points, which work in small holes in the

, nds of screws, one of which is seen at d, fig.

1 : the other screw is put through a piece of

wood F, supported by the two uprights GG,
and can be raised or lowered at pleasure by
wedges, so as to bring the plane of the saw

exactly at right angles. To the surface of

the bench the saw is turned round with a

great velocity by a strap passing round the

rigger 11 and the wheel I, which receives its

motion from a horse-wheel

The piece of wood to be sawn is guided by a

straight bar K, which is always made to move
parallel to the plane of the saw by two iron

coupling-rods h/i, so that it can be set at any

distance from the saw, according to the width

of the piece to be cut, and held there by

screws.

The machine before us is chiefly used for

ripping up three-inch deal planks. The bar

K is set the proper distance from the saw,

and screwed fast. The workman takes the

plank, and laying its edge against the bar K,

shoves it endways against the saw, which, as

it turns, cuts the wood with surprising quick-

ness.

SAXIFRAGA, saxifrage, a genus of the

digynia order, in thedecandria class of plants

;

and in the natural method ranking under the

13th order, succulent®. The calyx is quin-

qu partite; the corolla pentapetalous ;
the

capsule bi rostrated, unilocular, and poly-

spermous.

There are 50 species, of which the most

remarkable are, 1 . The granulata, or white

saxifrage, which grows naturally in the mea-

dows in many parts of England. The roots

of this plant are eke grains of corn, of a red-

dish colour without: there is a variety of this

with double flowers, which is very orna-

mental. The leaves are tongue-shaped,

gathered into heads, rounded at their points,

and have cartilaginous and sawed borders.

'The stalk rises two feet and a half high,

branching out near the ground, forming a na-

tural pyramid to the top. The flowers have

five white wedge-shaped petals, and ten sta-

mina, placed circularly the length of the

tube, terminated by roundish purple summits. '

When these plants are strong, they produce

very large pyramids of flowers. 2. The um-
brosa, commonly called London pride, or

none-so-pretty, grows naturally on the Alps,

and also in great plenty on a mountain of Ire-

land, called Mangerton, in the county of Ker-

ry, in that island. The roots of this are per-

ennial. 3. The oppositifolia grows natu-

rally on the Alps, Pyrenees, and Helvetian

mountains : it is also found pretty plentifully

growing upon Ingieborough hill, in York-
shire; Snowdon, in Wales

;
and some other

places. It is a perennial plant, with stalks

trading upon the ground. The flowers are

produced at the end of the branches, of a

deep blue.

SAY, or Saye, in commerce, a kind of

serge, or woollen stuff, much used abroad for

linings, and by the religions for shirts: with ns

it is used for aprons by several sorts of artifi-

cers, being usually dyed green.

SCABBARD, to, to punish with the

scabbard of a bayonet. Infantry soldiers are

sometimes scabbarded, under the sanction of

the captains of companies, for slight offences

committed among themselves. A court-

-

martial is held in the serjeant’s room or tent,

to ascertain the culprit’s guilt; it having been
previously left to him to abide by the judg-

ment of his comrades, in this manner, or to

he tried by a regimental court-martial.

The word scabbard has been sometimes

used in a figurative sense, to distinguish those

persons who have obtained rank and promo-
tion in the army without seeing much hard

service, from those who have fought their

way through all the obstacles of superior in-

terest, &c. Hence the favourite expression

of the late sir William Erskine : “ Some rise

by the scabbard, and some by the sword ;”
'

which means more than we are at liberty

to illustrate, but which may be easily applied

to cases in point.

SCABIOSA, scabious, a genus of the mo-
nogynia order, in the tetrandria class of

plants
;
and in the natural method ranking

under the 48th order aggregate. The com- •

mon calyx is polyphyltous ;
the proper one is

double, superior; the receptacle is paleaceous

or naked. There are 42 species. The most
remarkable are, 1. The arvensis, or meadow-
scabious, grows naturally in many places of

Britain. The flowers are produced upon
naked footstalks at the ends of the branches ;

they are of a purple colour, and have a faint

odour. 2. The succisa, or devil’s bit, grows
naturally in woods and moist places. This
has a short tap-root, the end of which ap-

pears as if it was bitten or cut off, whence the

plant has taken its name. Roth these have
been recommended as aperient, sudorific, and
expectoraut ;

but the present practice has no
depen dance on them.
ACTVOLA, a genus of the monogynia

order, in the pentandria class of plants. The
corolla is monopetulous ;

the tube slit longi-

tudinally; the border quinquefid and lateral.

The fruit is a prism inferior and monosperm-

ous; the nucleus bilocular. There are three

species.

SC ALA. See Anatomy, Ear.

SCALDS, in the history of literature, a
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name given by the antient inhabitants of the

northern countries to their poets, in whose
writings their history is recorded.

SCALE, a mathematical instrument, con-

sisting of several lines drawn on wood, brass,

silver, S:c. and variously divided, according to

the purposes it is intended to serve; whence
it acquires various denominations, as the

plain scale, diagonal scale, plotting scale,

Gunter’s scale, &c. See Instruments,
Mathematical.
SCALE, in music (from the Latin, scala),

the denomination first given to the arrange-

ment made by Guido, of the six syllables

ut, re, mi, fa, sol, la: also called gamut.

This order of sounds, to which the French
have added that of si, bears the name of scale,

t. e. ladder, because it represents a kind of

ladder, by means of which the voice or instru-

ment rises to acute, and descends -.to grave
;

«ach of the seven syllables being, in a man-
ner, one step of the ladder.

The word scale is also used to signify a se-

ries of sounds rising or falling from any given

pitch or tone, to the greatest practicable dis-

tance, through such intermediate degrees as

make the succession most agreeable and per-

fect, and in which we have all the harmoni-

cal divisions most commodiously divided.

This scale is properly called the universal

system, as including all the particular sys-

tems.

This enumeration of all the diatonic sounds

©f our system, ranged in order, and which we
call scale, was denominated by the Greeks
tetrachord, because, in effect, their scale was
composed of only four sounds, which they re-

peated from tetrachord to tetrachord, as we
repeat ours from octave to octave.

SCALENE Triangle. See Geome-
try;

SCALENUS, in anatomv. See Necic.
SCALES offish. See IIorn, Vol. I. p.

©24, 3d col.

SCAM \10NY, in the materia medica.

See Convolvulus, and Gum Resins.

SCANDALUM MAGNATUM, is the

special name of a statute, and also of a wrong
done to any high personage of the land, as

prelates, dukes, marquises, earls, barons, and

other nobles ;
and also the chancellor, trea-

surer, clerk of the privy seal, steward of the

house, justice of one bench or other, and

©ther great officers of the realm, by false

news, or horrible or false messages, whereby
debates and discord, betwixt them and the

commons, or any scandal to their persons,

might arise. 2 R. 11. c. 5. This statute has

given name to a writ, granted to recover da-

mages thereupon. Covvel.—It is now clearly

agreed, that though there are no express words

in the statute which give an action, yet the

party injured may maintain one on this prin-

ciple of law; that when a statute prohibits the

doing of a thing, which, if done, might be pre-

judicial to another, in such case he may have

an action on that very statute for his da-

mage. 2 Mod. 152.

SCANDIX, chervil, shepherd’s needle,

or Venus’s comb, a genus of the digynia order,

in the pentandria class of plants
; and in the

natural method ranking under the 45th or-

der, umbellata:. The corolla is radiating
;

the fruit subulated; the petals emarginated
;

the florets of the disc frequently male. There

S C A

are eleven species. The most remarkable is

the odorata, with angular furrowed seeds.
_

It
j

is a native of Germany; and has a very thick

perennial root, composed ot many fibres, of a

sweet aromatic taste, like aniseed, irom which

come forth many large leaves that branch out

somewhat like those of fern, whence it is

named sweet fern.

SCAPEMENT, a general term for the

manner of communicating the impulse of the

wheels to the pendulum ot a clock. Common
scapemenls consist of the swing wheel and

pallets only. See Clock-work.

SCAPOLITE, a mineral found at Aren-

dal, in Norway. It is of a pearl colour, and

is crystallized in long, four-sided, rectangular

prisms. Faces longitudinally streaked. Its

specific gravity is 3.68, and it is hard enough

to scratch glass. Fracture foliated in two di-

rections. Before tlie blowpipe, it froths and

melts into white enamel. It is composed ot

48 silica

30 alumina
14 lime

1 oxide of iron

2 water

95.

SCAPULA. See Anatomy.
SCAPULAR. See Anatomy.
SCARAIUEUS, beetle, a genus of insects

of the order coleoptera. The generic cha-

racter is, antennae or horns clavate, with a

fissile tip; legs generally toothed; body
thick and compact. This genus is extremely

extensive, there beingnearly one hundred spe-

cies. Among these the most remarkable is, 1.

The scarabaeus Hercules, or Plercules beetle,

which sometimes measures not less than five,

or even six inches in length : the wing-shells

are of a smooth surface, of a blueish or brown-

ish grey colour, sometimes nearly black, and

commonly marked with several small, round,

deep-black spots, of different sizes : the head

and limbs are coal-black: from the upper

part of the breast or thorax proceeds a horn

or process of enormous length, in propor-

tion to the body: it is sharp at the tip, where
it curves slightly downwards, and is marked
beneath by two or three denticulations, and
furnished throughout its whole length with a

fine, short, velvet-like pile, of a brownish
orange-colour: from the front of the head
proceeds also a strong horn, about two-thirds

the length of the former, toothed on its upper
face, but not furnished with any of the velvet-

like pile which appears on the former. This
species is a native of several parts of South
America, where great numbers are said to be
sometimes seen on the tree called mammata,
rasping otF the rind of the slender branches
by working nimbly round them with the
horns, till they cause the juice to flow, which
they drink to intoxication, and thus fall

senseless from the tree. This, however, as

the learned Fabricius has well observed,
seems not very probable ; since the thoracic

horn, being bearded on its lower surface,

would undoubtedly be made bare by this

operation. This species, from the large size

of all its parts, affords an admirable example
of the characters of the genus. It varies

much in size, and it may even be doubted
whether some of the smaller specimens have
not been occasionally regarded by authors as

distinct species. The female is destitute

2

both of the frontal and thoracic horn, but in

j

other points resembles the male. See Plate

Nat. Hist. fig. 352.

2. Scarabams Goliathus, the Goliah bee-

tle, is highly remarkable both in point of

size and colour : it is larger in body than the

preceding, and has a rose-coloured thorax,

marked with longitudinal black stripes or va-

riegations, and purple-brown wing-sheaths:

the head is divided in front into two forked

processes: the limbs are black, and very
strong. It is a native of some parts of Afri-

ca. A supposed variety sometimes occurs, in

which both the thorax and wing-sheaths are

of a pale yellowish brown instead of rose-co-

lour, and are marked with black variega-

tions.

3. Scarabxus melolontbas, or cockcha-
fer, is one of the most common European
beetles. This insect is extremely familiar in

our own island, the larva or caterpillar inha-

biting ploughed lands, and feeding on the
roots of corn, &c. and the complete insect

making its appearance during the middle and
the decline of summer. The cockchafer
sometimes appears in such prodigious num-
bers as almost to strip the trees of their foli-

age, and to produce mischiefs nearly ap-
proaching to those of the locust tribe. It ap-
pears from a paper by a Mr. Molineux, printed
in the Philosophical Transactions for the

year 1697, that some particular districts in

Ireland were overrun by this insect in a won-
derful manner; and the failure of the wheat
in the year 1804 has been by some attri-

buted to the numbers of the larva of this in-

sect which were lodged in the earth.

The larva, or caterpillar, of this insect, is

said to be two, and sometimes three years, in

passing from its first form into that of the
perfect insect. The eggs are laid in small
detached heaps beneath the surface of some
clod, and the young, when first hatched, are
scarcely more than the eighth of an inch in

length, gradually advancing in their growth,
and occasionally shifting their skins, till they
arrive at the length of near two inches. At
this period they begin to prepare for their
change into a chrysalis or pupa, selecting for
the purpose some small clod of earth, in
which they form an oval cavity, and, after a
certain space, divest themselves of their last

skin, and immediately appear in the chrysalis

form, in which they continue till the suc-

ceeding summer, when the beetle emerges
from its retirement, and commits its depre-
dations on the leaves of trees, &c. breeds, and
deposits its eggs in a favourable situation,

after which its life is of very short duration.

4. A much more elegant insect of this kind
is the scarabaeus fullo, or variegated beetle.

It is nearly twice the size of the cockchafer,

and of an elegant chesnut-colour, with th«
wing-sheaths beautifully marbled with white
variegations. It is common in many parts of
Europe, but extremely rare in England.
See Plate Nat. Hist. fig. 351.

5. A species of peculiar beauty is the
golden beetle, scarabaeus auratus ; it is about
the size of the common or black garden-
beetle, but of a somewhat flatter shape

; and
of the most brilliant, varnished, golden-
green colour, with the wing-shells varied
towards the lower part by a few slight, trans-

verse, white streaks. This beautiful specie*

is not uncommon during the hottest part of
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summer, frequenting various plants anti flow-

ers ; its larva or caterpillar is commonly
found in the hollows of old trees, or among
the loose dry soil at their roots, and some-

times in the earth of ant-hills. It remains

about three years before it changes to a pupa

or chrysalis, out of which the insect emerges

in a short time afterwards.

This may be sufficient for a general idea of

the Linna-an genus scarabams. It may be

added that the species are extremely nume-
rous, and that so great is the singularity of

appearance in many kinds, that even the

most romantic imagination can hardly con-

ceive a structure of horn or process which is

not exemplified in some of the tribe. See

Plate Nat. Hist. lig. 353.

SCARIFICATION, in surgery, the ope-

ration of making several incisions in the skin

by means of lancets, or other instruments,

particularly the cupping-instrument.

SCARLET, a beautiful bright red. See

Dyeing.
SCARF’S, a genus of fishes of the order

thoracici. The generic character is, jaws

Irony, divided in the middle, crenated on the

edge; the teeth connate and conglomerate.

There are 15 species. The most remarkable

are, 1. Scares Cretensis, Cretan scarus.

General length about 12 inches ;
body broad,

sloping, scales extremely large, lateral line

ramified on every scale over which it passes.

Native of the Mediterranean, and particular-

'

ly about the coasts of Crete, but is also found :

in the Indian seas.

2. Scams rivulatus, rivulated scarus. Na-
tive of the Red Sea, observed by Forskal

:

said to arrive at a great size; scales very

small; dorsal and anal fin occasionally recum-

bent in a channel; tail forked; supposed to

feed principally on the different kinds of

•fuci, and considered as an edible fish
;
but i

said to be sometimes productive of disagree- i

able symptoms from the wounds inflicted by

the sharp jays of its dorsal fin.

3. Scarus purpuratus, purpled scarus, an

;

elegant species; in habit allied to the labri:

body abruptly lanceolate ; the purple stripes

©n the body serrated at their upper edges:

pectoral fins green, and marked at the tip by

a large lunated, marginal, black spot: dorsal

and anal marked towards the base by a pur-

ple stripe; ventral tins blue: tail marked
with longitudinal purple spots, and on each

side by a purple stripe ;
shape slightly

rounded; lateral line ramified; scales lax, as

in the mullet. Native of the Arabian seas;

observed by Forskal.

SCAVAGE, a toll or custom antiently ex-

acted by mayors, sheriffs, and bailiffs, of ci-

ties anil towns-corporate, and of merchant-

strangers, for wares exposed and offered to

sale within their liberties, which was prohi-

bited by 19 Hen. VII. But the city of Lon-
don still retains this custom.

SCAVENGERS, two officers annually

chosen in every parish in London and its

suburbs, by the churchwardens, constables,

and 'other inhabitants, to hire persons called

rakers, with carts, to clean the streets, and
carry away the dirt and filth, with the ashes

and dust from every house. For which pur-

pose a scavenger’s tax may be made and le-

vied on the inhabitants, being allowed by the

justices of the peace; but it must not exceed
Vol. II.

fourpenee in the pound, on the rent paid for
the houses. Persons who refuse to take
upon themselves the office of scavenger, for-
feit ten pounds. 2 W. and M. c. 2. 1 Geo.
I. c. 43. 10 Geo. II. c. 22.

SCENOGRA PI IY, in perspective, the
perspective representation of a body on a
plane; ora description and view of it in all

its parts and dimensions, such as it appears to
the eye in any oblique view.

This differs essentially from the ichnogra-
phy and the orthography. The ichnogra-
phy ol a building, &c. represents the plan or
ground-work of the building, or section pa-
rallel to it; and the orthography the eleva-
tion, or front, or one side, also in its natural
dimensions ; but the scenography exhibits the
whole of the building that appears to the eye,
front, sides, height, and all, not in their real

dimensions or extent, but raised on the geo-
metrical plan in perspective.

In architecture and fortification, scenogra-
phy is the manner of delineating the several
parts of a building or fortress, as they are re-

presented in perspective.

To exhibit the scenography of any body. 1

.

Lay down the basis, ground-plot, or plan, of
the body, in the perspective ichnography

;

that is, draw the perspective appearance of
the plan or basement, by the proper rules of
perspective. 2. Upon the several points of
the perspective plan, raise the perspective
heights, and connect the tops of them by the
proper slope or oblique lines. So will the
scenography of the body be completed, when
a proper shade is added. See Perspec-
tive.
SCEPTRE, one of the six new constella-

tions of the southern hemisphere, consisting
of seventeen stars. See Astronomy.
SCILT.FFERA, a genus of the tetrandria

order, in the dioecia class of plants; and in

the natural method ranking with those that
are do-ivbtful. The calyx is quadripetalous;
the corolla is quadripetalous, quinquepeta-
lous, and often wanting; the fruit is a bilocu-

lar berry, with one seed. Of this there are
two species, both natives of Jamaica; and
grow in the lowlands near the sea, viz. 1 . The
completa. 2. Lateriflora.

SCMERARDIA, a genus of the monogy-
nia order, in the tetrandria class of plants.

The corolla is monopetalous and funnel-

shaped ; there are two three-toothed seeds.

SCHEUCIIZERIA, a genus of the tri-

|

gynia order, in the hexandria class of plants

;

;

and in the natural method ranking under the
fifth order, tripetaloideax The caiyx is sex-

partite ; there is no corolla, nor are there
any styles

;
there are three inflated and mo-

nqspermous capsules. Eleven species.

SCIll EFERSPAR, a mineral ranked
among the species of carbonat of lime. Co-
lour greyish, reddish, greenish, or yellowish

white. Found massive : texture curve foli-

ated: brittle: feels unctuous, and may be
scratched by the nail. Specific gravity 27.

It is composed of carbonat of lime, with a

small portion of silica and oxide of iron.

SCHINUS, a genus of the deeandria or-

der, in the dioecia class of plants; and in the

natural method ranking under the 43rd order,

dumosse. The male calyx isquinquefid; the

petals five. The female flower is the same
as in the male

; the berry tricoccous. There
are two species, of South America,

SCIIIROCCd. See Wind.
SCHISTUS, in mineralogy, a name given

to several different kinds.of stones, but more
especially to some of the argillaceous kind ;

as, l. Tiie blueish purple schistus, schistus

'

tegularis, or common roof-slate. This is su

sott, that it may be slightly scraped with the

nail, and is of a very brittle lamellated texr

ture, of the specific gravity of 2.876. It is

fusible per se in a strong heat, and runs into a
black scoria. By a chemical analysis it is

found to consist of 26 parts of argillaceous

earth, 46 of silex, 8 of magnesia, 4 of lime,

and 14 of iron. The dark-blue slate, or

schistus scriptorius, contains more magnesia
and less iron than the common purple schis-

tus, and effervesces more briskly with acids.

Its specific gravity is 2.701. 2. The pyritace-

ous schistus is of a grey colour, brown, blue,

or black ; and capable of more or less decom-
position by exposure to the air, according to

the quantity of pyritous matter it contains,

and the state of the iron in it. The alumi-

nous schistus belongs to this species. 3. The
bituminous schistus is generally black, and of
a lamellated texture, of various degrees of

hardness, not giving fire with steel, but emit-

ting a strong smell when heated, and some-
times without being heated. M. Magellan
mentions a specimen which burns like coal,

with a strong smell of mineral bitumen, but
of a yellowish brown, or rather dark ash-co-

lour, found in Yorkshire. This kind of

schistus does not show any white mark when
scratched, like the. other schistus.

SCIILEFFLERA, a genus of the class

and order pentandria decagytiia. The calyx
is five-toothed

;
corolla hve-petalled

;
cap-

sule eight or ten celled; seeds solitary, semi-
circular. There is one species, of New
Zealand.

SCHMIDELTA, a genus of the digynia
order, in the octandria class of plants. The
calyx is diphyllous; the corolla tetrapeta-

lous; the germina pedicel latcxl, and longer
than the flower. There is one species, a tree

of the East Indies.

SCIIOENUS, a genus of the monogvnia
order, in the triandria class of plants; and in

the natural method ranking under the third
order, calamariax The glumes are paleace-
ous, univalved, and thick-set ; there is no co-
rolla, and only one roundish seed between the
glumes. There are 41 species.

SCHOLIUM, a note, annotation, or re-
mark, occasionally made on some passage,
or proposition, of an old author. This term
is much used in geometry, and other parts of
mathematics, where after demonstrating a
proposition, it is customary to point out how
it might he done some other way, or to give
some advice, or precaution, in order to p e-
vent mistakes, or add some particular use or
application of it.

SCHOTIA, a genus of the monogvnia
order, in the deeandria class of plants; and
in the natural method ranking under (ha
33d order, lomentaceax The calyx is seun-
quinquefid

;
the corolla has five petals, which

are equal; the tube is turbinated, carnous
and persistent; the legumen pedicellated'
and contains two seeds. There is only or e
species, viz. the speemsa, or African lignum
vitae.

SCIIEADERA, a genus of the class and
order hexandria monogvnia. The caiyx R
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superior; corolla five or six-cleft; stigmas
two; berry one-seeded. There are two
species, parasites of the West Indies.

SCHREBERA, a genus of the digynia or-

der, in the pentandria class of plants ; and in

the natural method ranking with those of

which the order is doubtful. The calyx is

quinquepartite; the corolla funnel-shaped,
with the filaments in the throat, and having
each a scale at the base. There is one spe-

cies, a tree of the East Indies.

SCHWALBEA, a genus of the class and
order didynamia angiospermia. The calyx is

four-cleft; the upper lobe very small; the
lowest very large and emarginate. There is

one species, of North America.

SCHWENKFELDIA, a genus of the

monogynia order, in the pentandria class of

plants; and in the natural method ranking
with those that are doubtful. The calyx is

quinquefid
; the corolla funnel-shaped; the

.stigma parted into five; the berry quinquelo-

.cular, with a number of seeds. Of this there

are three species, viz. 1 . Cinerea; 2. Aspera
;

3. Hirta. The two first are natives of Gui-
ana, the other of Jamaica. The leaves of all

of them are remarkably rough, and stick to

the lingers or clothes.

SCHWENKIA, a genus of the monogy-
nia order, in the diandria class of plants, 'i he
corolla is almost equal, plaited at the throat,

and glandulous ; there are three barren sta-

mina; the capsule bilocular and polysperm-
ous. There is one species.

SCIiENA, a genus of fishes of the order

thoracici. The generic character is, head
scaly; dorsal tins two, seated in a furrow, into

which they may occasionally withdraw

;

gill-membrane six-rayed. There are two
divisions in this genus, 1- with divided or lu-

nated tail ; 2. with even or rounded tail.

There are twenty species. The most re-

markable are: l. Sciiena cirrosa, bearded
sciiena. Habit that of a carp ; length from

one to two feet; colour pale yellow, brown-
ish on the back, and marked on each side by
many obliquely longitudinal dusky-blue lines,

which assume a slightly silvery qast towards

the abdomen: upper lip obtuse, and longer

than the lower; teeth small; first dorsal fin

triangular, and pale brown ; the second

white, with a brown stripe: pectoral, ventral,

and caudal, dusky
;
anal red ;

tail slightly

lunated: at the base of the gill-covers a black

spot, and beneath the chin a short fleshy

beard: native of the Mediterranean and other

seas: known to the antient Greeks and Ro-
mans, by whom it was held in considerable

estimation as a food.

2. Sciama labrax, Basse scisena. Habit of

a salmon; size considerable, growing, ac-

cording to some authors, to the length of se-

veral feet: colour blueish silvery, with a

dusky cast on the hack: scales rather small;

eyes reddish ;
mouth and gill-covers tinged

with pale red; tail slightly forked; lateral line

nearly straight: native of the Mediterranean

and northern seas, and often entering rivers

;

known to the antients by the names of labrax

and topus, and' much esteemed as a food,

particu'arly by the Romans.
SCIATICA. See Medicine.
SCILLA, the squill, in botany, a genus of

the monogynia order, in the hexandria class

of plants, and in the natural method ranking

under the 10th order, coroiuriae. The co-

rolla is hexapetalous and deciduous; the fila-

ments filiform. There are 22 species. The
most remarkable is the maritima, or sea-

onion, whose roots are used in medicine. Of
this there are two sorts, one with a red, and
the other with a white root; which are sup-

posed to be accidental varieties, but the white

are generally preferred for medicinal use.

The roots are large, somewhat oval-shaped,

composed of many coats lying over each
other like onions; and at the bottom come
out several fibres. From the middle of the

root rise several shining leaves, which conti-

nue green all the winter, and decay in the

spring. Then the flower-stalk comes out,

which rises two feet high, and is naked half-

way, terminating in a pyramidal thyrse of

flowers, which are white, composed of six

|

petals, and spread open like the points of a

|

star. This grows naturally on the sea-shores,

:
and in the ditches where the salt water natu-

J

rally flows with the tide, in most of the warm
i
parts of Europe, so cannot be propagated in

gardens ; the frost in winter always destroy-

ing the roots, and for want of salt water they
do not thrive in- summer. The root is very

|

nauseous to the taste, intensely bitter, and so

\

acrimonious that it ulcerates the skin if much
handled. Taken internally, it powerfully

i
stimulates the solids, and promotes urine,

sweat, and expectoration. If the dose is

considerable, it proves emetic, and sometimes
purgative. The principal use of this niedh

I

cine is where the prims via: abound with mu-
i cons matter, and the lungs are oppressed by
tenacious phlegm.

|

SClOPTiC, a sphere, or globe of wood,
; with a circular hole or perforation, wherein a

lens is placed, it is so fitted that, like the

eye of an animal, it may be turned round

j

every way, to be used in making experi-

;

merits in a darkened room. See Optics.
I SCIRE FACIAS, is a judicial writ, and
properly lies after a year and a day after

judgment given; whereby the sheriff is com-
manded to summon or give notice to the de-

fendant, that he appear and shew cause why
;

the plaintiff should not have execution. 1

i Inst. 290. A scire facias is deemed a jucli-

|

cial writ, and founded on some matter of

record, as judgments, recognizances, and let-

,
ters patent, on which it lies to enforce the

!
execution of them, or to vacate or set them

j

aside; and though it is a judicial writ of exe-

|

cation, yet it is so far in nature of an origi-

i

nal, that the defendant may plead to it, and

|

is in that respect considered as an action

;

|

and therefore it is held, that a release of ail

actions, or a release of all executions, is a good
bar to a scire facias. Sec Rol. Abr.

SCIRPUS, a genus of the monogynia
order, in the triandria class of plants, and in

the natural method ranking under the third

order, calamariaR. The glumes are paleace-

ous, and imbricated all round. There is no
corolla, and only one beardless seed. There
are 69 species, rushes of the East Indies.

SCIRRHUS. See Surgery.
SCIURUS, Squirrel, a genus of quadru-

peds of the order glires : the generic charac-
ter is, upper front-teeth cuneated, lower
sharp

;
grinders in the upper jaw five on each

side, in the lower four; clavicles in the ske-

leton ;
tail (in most species) spreading to-

wards each side. The animals composing
tins elegant genus are remarkable lor the

liveliness of their disposition, the celerity of
their motions, and the general beauty and
neatness of their appearance. They inhabit
woods, live entirely on vegetable food, and
take up their residence in the hollows of
trees, where they prepare their nests. Some
species are furnished with an expansile lateral

skin, reaching from the fore legs to the hind ;

by the help of which they are enabled to

spring to a greater distance than the rest of
the genus, and to transport themselves oc-
casionally from tree to tree ; but this mo-
mentary support in air is all that they are
capable of

;
and though called, from this cir-

cumstance, flying squirrels, they are unable
to continue that action in the manner of bats.

The species of squirrels enumerated in the
twelfth edition of the Systema Naturae of
Liima-us amounted to no more than eleven

;

but such has been the spirit of research among
modern naturalists, that the number is now
increased to near thirty. The most noted
are,

1. Sciurus tnaximus, great squirrel. Of
all the species yet discovered, this is the lar-

gest, being, equal in size to a cat. It is a na-
tive of India, and was first described by
Mens. Sonnerat, who informs us that it Is

found in the Malabar country, anci especi-
ally about the mountains of Cardamom:-,
where it feeds on fruits, and is particularly
fond of the milk of tire cocoa-nut, which it

pierces, when ripe, in order to obtain the
liquor. The fur on the whole animal is long
and full

; the top of the head, ears, back, and
sides, are ferruginous, and a small band of a
similar colour commences beneath each ear,
passing along the neck towards the sides.

This animal, according to Sonnerat, is easily
tamed, and is called about the coasts of Ma-
labar by the name of the great wood-rat.
See Plate Nat. Hist. fig. 354.

2. Sciurus vulgaris, common squirrel.

The general appearance and manners of this
species are so well known that it is unneces-
sary to particularize them. It is a native of
almost all parts of Europe as well as of the
northern and temperate parts of Asia, but is

observed to vary in the cast of its colours in
different climates, and in the northern re-
gions becomes grey in winter

; it also varies
occasionally in size. The general measure
of the European squirrel seems to be about
eight inches from nose to tail, and of the tail

\

about seven. In the spring these animals
seem peculiarly active, pursuing each other >

among the trees, and exerting various efforts

of agility. During the warm summer nights
they may he also observed in a similar exer-
cise. 1 hey seem, as Buifon observes, to
dread the heat of the sun

; for during the day
they commonly remain in their nests, making '

their principal excursions by night. Their
habitation is so contrived as to be perfectly
clean, warm, and impenetrable by rain, and
is composed of moss, dried leaves, &c. and
situated between the fork of two branches ; !

it has only a small aperture near the (op,
which is of a conical form, so as to throw off
the rain. The young are generally three or
four in number, and are produced about the
middle of summer, or sometimes earlier.

The squirrel feeds on the buds and young
shoots ol trees, and is said to be particularly
fond of those of the fir and pine

;
it also col-

lects great quantities of nuts, which it de-
posits in the hollows of trees for its winter
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food, together with beech-mast, acorns, &c.

Dr. Pallas also assures us, that those of Si-

beria collect various kinds of fungi for this

purpose. In a state of captivity, nuts form

its principal food, but it will also eat a great

variety of fruits and other vegetable substan-

ces, and is delighted with sugar and various

sweets.

In some parts of Siberia the squirrel is

found entirely white, with red eyes. About
lake Baikal it is often entirely black, or black

with the belly white
;
and in some parts of

Europe, and particularly in our own country,

it is occasionally found with the tail milk-

white, and all the other parts of the usual

colour.

3. Sciurus cinereus, grey squirrel. This
species is confined to North America, in

many parts of which it is extremely common,
and in its general form, as well as in its way
of life, resembles the European squirrel. It

is a large and elegant animal, being of the

size of a half-grown rabbit, and measuring

about twelve inches to the tail
;
different in-

dividuals, however, vary somewhat in point

of size. The whole animal is of an elegant

pale-grey, with the insides of the limbs and
the under parts of the body white. This

animal is said to be found in Canada, Penn-
sylvania, Virginia, and other American dis-

tricts; though, according to Mr. Pennant,

it scarcely extends farther north than New
England. Mr. Pennant also allows that it is

a native of South as well as North America,

lu the latter it is in some years so extremely

numerous as to do incredible damage to plan-

tations, especially those of maize or Indian

corn ; for which reason it is one of the pro-

scribed animals among the colonists. This

species resides principally among trees, in

the hollows of which it makes its nest, with

straw, moss, See, feeding on acorns, fir-cones,

maize, &c. as well as on fruits of various

kinds. It is said to amass great quantities of

provision for winter, which it deposits in holes

which it prepares beneath the roots ol trees,

&c. It is a difficult animal to kill, changing

its place on the trees with such expedition,

as generally to elude the shot of the quickest

marksman.

4. Sciurus striatus, the striped squirrel, is

a native of the northern regions of Asia, and

of several of the colder parts of North Ame-
rica ;

it lias also been found, though very

rarely, in some parts of Europe, and differs

from the major part of the squirrel tribe in

its manner of life, which rather resembles that

of the dormouse, being chiefly passed in sub-

terraneous retreats or burrows, the apart-

ments of which are filled with various stores

of acorns, nuts, grain, &c. collected tor win-

ter use. It also resembles some of the mu-
rine tribe, in being provided with cheek-

pouches, for the temporary reception of

food: a. particularity not to he found in any

other species of squirrel. Its general length

is about five inches and a half, and of the tail

rather more. Its colour on the upper parts

is a reddish brown, and on the under white
;

down,the ridge of the back runs a black streak;

and on each side the body are two others,

the included space between each being of a

pale-yellow tinge.

These animals are, according to the obser-

vations of Dr. Pallas, extremely common in

Siberia, inhabiting the maple and birch woods

of that country, and generally forming their

nests or burrows near the root of some tree:

they are never known to ascend trees in the

manner of other squirrels, unless suddenly

surprised or pursued, when they climb with

great expedition, and conceal themselves

among the branches ; they collect their

stores during the autumnal season, and on
the setting in of winter conceal themselves

in their burrows, the entrances of whioh they

stop
;
and pass the greatest part of the rigo-

rous season in sleep, and in feeding on their

collected stores
;

but if, by an unusual con-

tinuance of severe weather, their provisions

happen to fail, they then sally out in quest

of fresh supplies, and occasionally make their

way into granaries, and even into houses. In

the choice of their food they are remarkably
nice, and have been observed, after filling

their pouches with rye, to fling it out on

meeting with wheat, and replace it with the

superior grain. They are of a wild nature,

and are by no means easily reconciled to a

state of captivity; continuing timid, and

shewing no symptoms of attachment to their

owners. They are taken merely on account
of their skins, which, though forming but a

slight or ordinary fir
,
have a very pleasing

appearance, when properly disposed, and are

said to be chiefly sold to the Chinese.

5. Sciurus vo'ans, common flying squir-

rel. This highly elegant animal is the only

flying squirrel
'
yet discovered in Europe,

where it is extremely rare, being found

chiefly in the most northern regions, as in

Finland, Lapland, & c. It also occurs in

some districts of Poland. In many parts of

Asia it is far more common, and abounds in

the birch and pine woods of Siberia in par-

ticular. It appears to have, been confounded
by authors with the Virginian flying squirrel

(S. volucella), but is a totally distinct species.

Its colour on the upper parts is an elegant

pale or whitish grey, and on the under parts

milk-white. Its general size is inferior to

that of a common squirrel, measuring about

six inches and a quarter to the tail, which is

shorter than the body, thickly furred, of a

slightly flattened form, and rounded at the

extremity. The flying squirrel generally

resides in the hollows of trees towards the

upper part
;
preparing its nest of the finer

mosses. It is a solitary animal, and is only

seen in pairs during the breeding-season. It

rareiv makes its appearance by day, emer-

ging only at the commencement of twilight,

when it may be seen climbing about the trees,

and darting’ with great velocity from one to

the other. The colour of its upper part so

much resembles that of the pale silvery bark

of the birch-trees which it frequents, that it

is by no means easy to distinguish it, while

engaged in climbing about during its evening

exercise. It feeds, chiefly on the young-

shoots, buds, and catkins of the birch, as well

as on those of the pine, &c. In winter it con-

tinues in its nest, coming out only in mild

weather ; but does not became torpid during

that season.

This animal readily springs to the distance

of twenty fathoms or more, and by this mq-
tion conveys itself from the top of one tree

to the middle part of that to which it directs

its flight, which is always slightly downwards.

It yery rarely descends to the surface, and,

when taken, and placed on the ground, runs

or springs somewhat awkwardly, ’ with its tail
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elevated, and as soon as it gains a tree, m,.

slantly begins to climb it with great activity*

sometimes elevating, and sometimes depress-

ing its tail. If thrown from the top o: a tree,

it immediately spreads its membranes, and,

balancing itself, endeavours to direct .
its

'motion by the assistance of the tail. Ihe

voting are produced about the beginning of

before the middle of May, and are tvvo^ three,

and sometimes four, in number; they are at

'first blind, and nearly void ot hair ;
and the

parent fosters them by covering them with

her flying-membrane ; leaving her nest only

at the approach of evening, and carefully

concealing the young wfitii the moss ot the

nest.

• SCIURUS, a genus of the monogvma
order, in the diandria class of plants ;

and in

the natuial method ranking with those that

are doubtful. The calyx is quinquedentate ;

the corolla bilabiated
;
the filaments are bar-

ren; the capsules five, and joined together ;

bivalved, unilocular, with one seed. Of
this there is one species, viz. aromatics,

a native of Guiana.

SCLERANTHUS, Knawel, a genus of

the dig} nia order, in the dodecandria class

of plants, and in the natural method ranking

under the 22d order, caryophyUei. The
calyx is monophyilous ; there is no corolla ;

there are two seeds contained in the calyx.

There are three species.

SCLEROCARPUS, a genus cf the class

and order syngenesia polygamia tequalis,

The calyx is six-leaved ; recept. chatty,.

!
There is one species, a herb of the Cape.

SCLEROTICA, ill anatomy, one of the

tunics, or coats, of the eye. See Optics,
&c.
SCOLD. A common scold is a public

nuisance to her neighbourhood, for which
offence she may be indicted.

SCOLEX, a genus of vermes intestina,

The generic character is, body gelatinous,

variously shaped, brandished on the fore part,

and pointed behind ; sometimes linear and
long ;

sometimes wrinkled and short, round,

flexuous, and depressed ; head protrusile,

and retractile. There are two species, found
in the intestinal mucus of the turbot, &c. in-

visible to the naked eye.

SCOL1A, a genus of insects of the order

hvmenoptera : the generic character is,

mouth with a curved sharp mandible, cre-

nate within
;
jaw compressed, projecting en-

tire, and horny ; tonguh inflected, trifid, very-

short; lips projecting, membranaceous at

the tip, and entire: feelers four, equal, short,

filiform, in the middle of the lip; antenna!

thick, filiform, the first joint longer. There
are 40 species.

SCOI.OPAX, in ornithology, a genus be-

longing to the order of graliac. The back
is cylindrical, obtuse, and longer than the

head ; the nostrils are linear ; the face is co-

vered, and the feet have four toes. Thera,
are eighteen species, of which the following

are the principal

:

1. The arquata, or curlew, frequents our
sea-coasts and marshes in the winter-time in

large flocks, walking on the open sands;
feeding on shells, frogs, crabs, and marine
insects. In summer they retire to the moun-
tainous and unfrequented parts of the coun-
try, where they pair and breed. Their eggs
ary of a pale olive-colour, marked with irra^.
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ular but distinct spots of pale brown. Their
esh is rank and filthy, notwithstanding an

old English proverb in its favour. Curlews
differ much in weight and-size ; some weigh-
ing 37 ounces, others not 22 ; the length of
the largest to the tip of the tail; 25 inches;
the breadth, three feet five incites

; the bill is

seven inches long ; the head, neck, and co-
verts of the wings are of a pale brown

; the
middle of each feather black

; the breast and
belly white, marked with narrow oblong
black lines

;
the back is white, spotted with a

few black strokes
; the quill -feat hers are

black, but the inner webs spotted with white;
the tail is white, tinged with red, and beauti-
fully barred with black ; the legs are iong,
strong, and of a blueish grey colour; the
bottoms of the toes Hat and broad, to enable
it to walk on the soft mud, in search of food.

2. 1 he phaiopus, or whimbrel, is much
b->s frequent on our shores than the curlew;
but its haunts, food, and general appearance,
are much the same, it "is observed to visit

the neighbourhood of Spalding (where it is

called the curlew knot) in vast flocks in April,
but continues there no longer than May,
nor is it seen there any other time of the year

;

it seems at that season to be on its passage to
its breeding-place. The specific difference
is the size, this never exceeding the weight
of twelve ounces.

3. The ruslicola, or woodcock, during
summer inhabits the Alps of Norway, Swe-
den, Polish Prussia, the march of Branden-
burg, and the northern parts of Europe ; they
all retire from those countries in the begin-
ning of winter, as soon as the frosts com-
mence, which force them into milder cli-

mates, where the ground is open, and adapt-
ed to their manner of feeding. They live on
worms and insects, which they search for

with their long bills in soft grounds and moist
woods. Woodcocks generally arrive here
in flocks, taking advantage of the night or a
mist

;
they soon separate

; but, before they
return to their native haunts, they pair. They
feed and fly by night, beginning their flight

in the evening, and return the same way or
through the same glades to their day retreat.

They leave England the latter end of Febru-
ary, or beginning of March

; not but they
have been known to continue here accident-
ally.

. 4. The gallenago, or common snipe, is

well known. Its usual weight is about four
ounces. The jack snipe (which is by some
thought a different species) does not weigh
above half as much.

5. The calidris, or red-shank.

6. The glottis, or green-shank.

7. The oegocephala, or godroit.

SCOLGPENIIDA, Centipede, a genus
of insects of the order aptera: the generic

character is, antenna: setaceous
;
body dep-

ressed ;
legs numerous, equalling the num-

er of segments of the body on each side

;

feelers two, setaceo-us. The larger species

of the genus scolopendra, found only in the

Jiotter regions of the globe, are insects of a

formidable appearance, and possess the power
«f inflicting severe pain and inflammation by
their bite. Of these one of the most con-

spicuous is the scolopendra morsitans, a na-

tive of many parts of Asia, Africa, and South

America, its length is sometimes not far

short of ten inches; its colour is yellowish

brown, the legs and under parts of the body
being much paler ; the head is armed on
each side with a very large curved fang, of

the same strong or horny nature as those of

the aranea avicularia, but placed in a differ-

ent direction, the two fangs meeting hori-

zontally when in action ; these fangs are fur-

nished on the inside, near the tip, with an
oblong slit, through which, during the act of

wounding, an acrimonious or poisonous fluid

is discharged
;
the eyes are several in number

on each side the head, and are placed in a

small oval groupe
;
the legs are twenty on

each side the body, and the tail is terminated

by a pair of processes, which perfectly re-

semble the rest of the legs, except that they
are larger, and have the first joints strongly

spined or muricated on the inside. These
horrible insects are said to be chiefly found
in woods, but, like the small European spe-

cies, they are occasionally seen in houses,

and are said to be so common in some par-

ticular districts that the inhabitants are ob-
liged to place the feet of their beds in vessels

of water, in order to prevent their attacks

during tiie night.

2. Scolopendra Plunder!, or Plunder’s

scolopendra, is of much greater length than

the former, sometimes measuring a foot and
a half. According to the description and
figure of Seba, the body consists of thirty-

two joints, exclusive of the head and tail.

3. Scolopendra forficata, is a very common
insect, and is met with in similar situations

with the oniscus asellus and armadillo
; it is

an animal of swift motion, and is furnished

with fifteen legs on each side
;

its colour is

a polished chesnut-brown, somewhat paler

beneath, and its usual length an inch and a
half. See Plate Nat. Hist. fig. 355.

4. Scolopendra electrica is, like the former,

an inhabitant of damp situations, and not un-
frequently makes its appearance in houses

;

its general length is about an inch and a

half, and its diameter scarcely more than the

tenth of an inch, being of an extremely long
and slender form ; its colour is a dusky
brown, with the legs yellowish

; these arc

about seventy on each side. The motions
of this insect are tortuous and undulatory,

seldom continuing long in the same direction
;

it is possessed of a High degree of phosphoric
splendour, which however seems to be only
exerted when the animal is pressed or sud-
denly disturbed, when it diffuses a beautiful

smaragdine light, so powerful as not to be
obliterated by two candles on the same table.

It is also tenacious of life, remaining seemingly
uninjured for a great many days in the closest

confinement. ^
5. Scolopendra subterranea so much re-

sembles the former, that it might be easily

confounded with it
;

it is however of a still

more slender form, and of a much paler co-
lour, viz. a light yellow brown ;

it is found
in damp places, and often under ground

;

is not possessed of any phosphoric splendour,

nor is it capable of surviving many hours in

a state of confinement, unless placed in a

very moist situation.

The scolopendra: are oviparous animals,

and the young, at their first exclusion, are

furnished only with a few feet on each side
;

acquiring after a certain period, the legiti-

mate number peculiar to their species, of

which there are eleven.

SCOLOPIA, a genus ®f the tetrandria

monogynia class and order. The calyx is

inferior, three or four-parted
; corolla three

or four-petalled ; berry one-celied, six-seed-

ed ; seeds arilled. There is one species,

the thorny cinnamon of Ceylon.
SCGLOSANTHUS, a genus of the class

and order tetrandria monogynia. 'The
calyx is foifr-elelt ;

corolla tubular; drupe
one-seeded. There is one species, a shrub
of Santa Cruz.
SCOLYMUS, a genus of the polygamia

aequalis order, in the syngenesia class of
plants, and in the natural method -ranking

under the 49th order, composite. The re-

ceptacle is paleaceous ;
the calyx imbricated

and prickly, without any pappus. There
are three species.

SCOMBER, Mackrel, a genus of fishes

of the order thoracici ; the generic character
is, body oblong, smooth, sometimes cari-

nated by the lateral line
; finlets (in most

species) above ami below, towards the tail.

There are 22 species, of which the most re*

markable are :

1. Scomber scomber, common mackrel.
This beautiful fish is a native of the Euro-
pean and American seas, generally appearing
at stated seasons, and swarming, in vast

shoals, round particular coasts. Its great
resort, however, seems to be within the
Arctic circle, where it resides in innumerable
troops, grows to a larger size than elsewhere,
and is supposed to find its favourite food,
consisting chiefly of marine insects, in far

greater plenty than in wanner latitudes.

During the severity of the northern winter
it is said to lie imbedded in the soil mud, be-
neath the vast crusts of ice surrounding the
polar coasts, being thus sufficiently protected
from the effects of frost ; and, on the return
of spring, is generally believed to migrate in

enormous shoals, of many miles in length and
breadth, and to visit the coasts of more tem-
perate climates in order to deposit its spawn.
Its route has been supposed nearly similar

to that of the herring, passing between Ice-
land and Norway, and proceeding towards
tire northern part of our own island, where a
part throws itself off into the Baltic, while the
grand column passes downwards, and enters
the Mediterranean through the straits of
Gibraltar.

This long migration of the mackrel, as well
as of the herring, seems at present to be
greatly called in question; and it is thought
more probable that the shoals which appear
m such abundance round the more temperate
European coasts, in reality reside during the
winter at no very great distance

;
immersing

themselves in the soft bottom, and remaining
in a state of torpidity ; from which they are
awakened by the warmth of the returning
spring, and gradually recover their former
activity. At their first appearance their eyes
are observed to appear remarkably dim, as
covered with a kind of film, w hich passes off
as the season advances, when they appear
in their full perfection of colour and vigour.

The shape of the mackrel is highly ele-

gant, and it is justly considered as one of the
most beautiful of the European species. Its

merit as an article of food is universally es-

tablished, and it is one of those fishes which
have maintained their reputation through a
long succession ol ages

; having been highly

esteemed by the anlients, who prepared from
it the particular condiment or sauce knowa

4
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to the Romans by the title of garum, and
made by salting the fish, and after a certain

period straining the liquor from it. This
preparation, once so famous, lias been long

superseded by the introduction of the ap-

chovy for similar purposes.

2. Scomber thynnus, tunny. The tunny
is a very large spec:es, growing to the length

of eight, or even ten feet, but much more
commonly seen of about the length of two
feet. It is an inhabitant of the Mediter-

ranean, Northern, Indian, and American
seas, and is of a gregarious nature, frequently

assembling in large shoals. It is an animal

of great strength and tierceness, preying on
all kinds of smaller fishes, and is said to be
the peculiar persecutor of the tnackrel and
the flying-fish. Its flesh, though rather

coarse, was much esteemed by the antient

Greeks, and Romans, who established their

tunny-fisheries as in modern times, on many
parts of the Mediterranean coasts, where this

fish still continues to be taken in great plen-

ty, more especially round the island of Si-

cily. In the British seas it is rarely observed
in shoals; the individuals which occur being

rather considered as accidental stragglers.

Mr. Pennant records an instance of one
which he saw on the northern coasts of Scot-

land, weighing 460 pounds, and measuring

seven feet ten inches in length. Much larger

specimens, however, are occasionally taken

in the Sicilian sea. In the Indian ocean this

species is said to be seen of an enormous size,

and to assemble in vast shoals.

The tunnv-fishery is of equal importance

to the inhabitants of the Mediterranean

coasts as the herring-fishery to those of the

more northern parts of Europe, ft he smaller

fishes are chiefly sold fresh, while the larger

are cut in pieces and salted, and barrelled up
for sale.

The general colour of the tunny is a dark

or dull blue on the upper parts, and silvery

with a cast of flesh-colour on the sides and

abdomen.

3. Scomber trachurus, shad, horse -mackrel,

inhabits the European, American, and Pacific

seas. See Plate Nat. Hist. fig. 356.

SCOPARIA, a genus of the monogynia

order, in the tetrandria class of plants, and

in the natural method ranking under the 40th

order, pefsonatae. The calyx is quadripar-

tite
; the corolla the same, and rotaeeous ;

the capsule unilocular, bivalved, and poly-

spermous. There are three species.

SCOPOLIA, a genus of the octandria

order, in the gynandria class of plants ; and

in the natural method ranking under the

11th class, sarmentaceas.
r

l he calyx is d;-

phyllous ;
the corolla quadrifid ;

the anthe-

rs coalesce in two columns, one placed above

the other. There are two species.

SCORE, in music, the original and en-

tire draught, or its transcript, of any compo-

sition. In the score all the parts of the piece

are ranged perpendicularly under each other,

so that the eve, catching the corresponding

bars of the several staves, sees at a glance the

whole construction and design of the har-

mony.
. . ,

.. ,

As in this disposition, one single line of

music comprehends as many staves as there

are parts ;
these staves are held together by

a brace drawn down the margin at the be-

ginning of the line.

1 The use of the score is indispensable in

composition ; to the conductor of any per-

formance it is also highly requisite, in order

to his knowing whether each performer fol-

lows his part, and to enable him to supply

any accidental omission with the piano-forte,

or organ, at which he presides.

SCORIA, or dross, is that mass which is

produced by melting metals and ores, and
when cold is brittle, and not unsoluble in

water ;
being properly a kind of glass.

SCORING, the art of forming a score

by collecting and properly arranging under

each other the several detached parts of any
composition.

SCORPiENA, a genus of fishes of the

order thoracici : the generic character is,

head large, uculeated, cirrhose, obtuse, with-

out scales, subcompressed ;
eyes placed near

each other ; teeth in the jaw?, palate, and

throat
;

gill-membrane seven-rayed : body
fleshy

;
dorsal fin single, with the rays of the

fore part spiny. There are nine species

;

the most remarkable are

:

1. Scorpaena porcus, porcine scorpaena.

The genus scorpaena is distinguished by a pe-

culiar uncouthness of appearance; the head,

in some species, being abruptly truncated in

front, of vast size, and armed with various

protuberances and spines. Among the most

common of the European species is the scor-

paena porcus, which is f equenlly seen in con-

siderable numbers in various parts of the

Mediterranean, where it chiefly frequents

the shores, lying in ambush among stones,

sea-weeds, &c. and preying on the smaller

lishes and sea-insects ; the head is large ; the

mouth wide, with many rows of small sharp

teeth ; the eyes large; the gill-covers armed
with strong spines intermixed with cirri ; the

body covered with small rough scales, of a

dusky colour, varied with black on the back,

and beneath pale, with a reddish cast
;

the

dorsal lin is furnished with very strong spiny

rays, which the fish, when caught, erects, and

thus wounds its adversary ;
its general length

is about twelve or fifteen inches.

2. Scorpaena scrota, rufou-s scorpaena, in

general appearance so nearly allied to the

preceding, that at lirst view it might be mis-

taken for the same species ; but differs in its

superior size, as well as in its larger scales;

and particularly in having several cirri or

processes disposed along the lateral line
;

the colour also is rather rufous than brown
as in the former kind. Of this species it is

reported that it preys not only on the smaller

fishes, but even occasionally seizes on such

of the marine birds as happen to swim in its

way. It grows, to a very considerable size,

and is said to nave been seen of the length of

four feet; it must consequently prove a very

formidable enemy to the smaller marine ani-

mals. Notwithstanding its forbidding ap-

pearance, it is considered as an edible hsh.

3. Scorpama horrida, horrid scorpaena.

Of all the species yet discovered, the present

exhibits the most uncouth and forbidding ap-

pearance, resembling rath r some imaginary

monster of deformity than any regular pro-

duction of nature. The head is very large,

perfectly abrupt in front, and marked by nu-

merous tubercles, depressions, and spines

;

on the top is a semilunar cavity ; the mouth
opens from the upper part, and is large and

of a shape somewhat resembling a horse-

shoe, and when closed the iower jaw is in a
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perpendicular direction ;
both jaws are arm-

ed with numerous small teeth
;
and the upper

is furnished with three cirri, viz. one on each

side, and one in the middle. 1 he general

colour of this hideous fish is a ferruginous

brown, deepest on the upper parts
;
the ab-

domen being much paler. It is a native of

the Indian seas, and measures twelve or fif-

teen inches in length. See Plate Nat, Hist,

lig. 357.

4. Scorpaena volitanS, flying scorpaena, a

fish of a highly singular appearance ;
general,

length ten or twelve inches
;
colour brownish-

yellow, variegated by very numerous, deep

brown, transverse stripes; native of the ri-

vers of Japan, Amboina, &c. and considered

as an excellent food ; it probably uses its

pectoral fins for the purposes of occasional

flight, like the fishes of the genus exocoetus

and some of the trigla?.

5. Scorpaena didactyla, didactyle scor-

paena. General length about a foot ;
form ex-

tremely grotesque
;

general colour dusky
brown, varied above by transverse yellow

streaks, and beneath by roundish spots of the

same colour
;
skin destitute of scales ; head

depressed, and furnished on different parts

with several abrupt fleshy cirri
;
eyes large,

and situated on two approximated protuber-

ances; snout truncated, and marked on the

sides by several angular wrinkles, as are also

the lower parts of the gill-covers ; lower jaw
longer than the upper

;
tongue prominent,

and marked with yellow granules and black

streaks; on the lower mandible are strong

fleshy beards ;
lateral line near the back ;

fins furnished with many far-projecting radii,

as in the volitans and antennata : it preys on
the smaller fishes, sea-insects, &c. and, not-

withstanding its forbidding appearance, is

considered as an excellent fish for the table.

SCORPIO, Scorpion, a genus of insects

of the order aptera; the generic character

is, body ovate-elongated ; legs eight, besides

two frontal claspers ; eyes eight, three on
each side the thorax, and two on the back :

tail elongated, jointed, and terminated by a

curved piercer ; combs or toothed processes

two, situated beneath, between the thorax and
abdomen. The malignant genus Scorpio

(about six), so proverbially remarkable for

the effect of its poisonous sting, seems chiefly

confined to the warmer parts of the globe*

and may be considered as a stranger to the

northern regions. 1. The common Italian

scorpion usually measures something more
than an inch in length from the head to the

setting on of the tail ;
but, if measured from

the tips of the claspers to the tip of the tail,

about three inches ; its colour is brown, with

considerable variation in different individu-

als, some inclining to a reddish, and some to

a yellowish cast. This animal is found in

neglected places, beneath boards, stones,

&c. and frequently makes its appearance in

houses : its sting is painful, but seldom pro-

ductive of any very serious consequences,

and the usual remedy is sweet oil, well rub-

bed on the punctured part. Like the rest of

the genus, this insect preys on other insects,

and particularly on spiders.

2. Scorpio AmeHcaous or the Americau
scorpion, is of somewhat smaller size than the

preceding, and of a more slender or lengthen-

ed form
;

its colour is a yellowish brown. It-

.

is a native of many parts of America.
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3. The largest and by far the most fonni

oable of the genus, is’ the scorpio Afer of
Li one us, or great African scorpion. This
species is of so large a size as often to mea-
sure four inches from the head to the begin-
ning of the tail, and ten inches if measured
from the tip of the. claspers to that of the
tail. Its colour is a dark brown, inclining to
yellow beneath, and in the interstices of the
joints

; and the claspers have often a reddish
cast. I his species is found in many parts of
Africa, where it is held in great dread

;
the

effect of its sting producing very severe
Symptoms, and sometimes even proving
fatal.

1 D

i he poison of the scorpion is evacuated
through two very small oblong foramina situ-

ated on each side the tip of the sting. It

is well known that a diversity of opinion has
subsisted among authors relative to this par-
ticular. 1 he celebrated Redi, assisted by
the best microscopes he could procure, was
not able to detect any orifice, though he was
well convinced of the existence of such, from
observing a minute drop of poison exsude
from near the tip. Others have denied the
existence of any foramen ; but Vallisneri and
Lewenhoek have properly described two fo-

ramina, viz. one on each side; so that the
sting of the scorpion can with greater facility

discharge its poisonous fluid than that of any
other insect. A third foramen is said to
have been sometimes observed.

r
I he^ part in scorpions which is situated

beneath the breast, bearing the appearance
of two minute combs, has been fixed upon
by Linnaeus as a criterion of the species ;

the number of teeth, however, varying oc-
casionally in the same species, renders this

character uncertain. The use of these or-
gans remains as yet uninvestigated.

Scorpions are viviparous insects, produ-
cing a very considerable number of young at
once

; these are at first entirely wliile, but
acquire their dusky colour in the space of
a few days. I hey are observed to cast their

skin from time to time, in the manner of
spiders, There are iO species.

Scorpio. See Astronomy.
SCORPION, in the antient art of war, an

engine chiefly used in the defence of the wal's

of fortified places, by throwing arrows, fire-

balls, or great stones.

Marcellinus describes the scorpion as con-
sisting of tw o beams bound together by ropes.
From the middle of the two, rose a third

beam, so disposed, as to be pulled up and let

down at pleasure
; and on the top of this

were fastened iron hooks, where a sling was
hung, either of iron or hemp ; and under the

third beam lay a piece Of hair cloth full "of

chaff, tied with cords. It had its name
scorpio, because when the long beam or tiller

was erected, it had a sharp top in manner of

a sting.

To use the engine, a round stone was put

into the sling
;
and four persons on eacli side,

loosening the beams bound by the ropes,

drew back the erect beam to the hook ; then

the engineer, standing on an eminence, gave

a stroke- with a hammer on the cord to which

the beam was fastened with its hook, which

set it at liberty; so that hitting against the

soft .hair-cloth, it struck out the stone with

a great force.

BCOlbPIURUS, Caterpillar, in bo-

tany, a genus of the decandria order, in the
diadelphia class of plants

; and in the natural
method ranking under the 32d order, papilio-
naceae. The legumen is contracted by inci-
sions on the inside betwixt every two seeds,
revoluted round. There arc four species

;

the most remarkable ofwhich is the vermicu-
lata, a native of Italy and Spain. It is an
annual plant, with trailing herbaceous stalks,
which at each joint have a spat u la r-shaped
leaf with a long footstalk. From the wings
ot the Leaves come out the footstalks of the
dowers, which sustain at the top one yellow
butterfly-flower, succeeded by a thick twisted
pod having the size and appearance of a
large caterpillar, whence it had this title.

This has long been preserved in the gardens
of this country, more on account of Its odd
shape than for any great beauty.

SCORZA, a mineral of a green-coloured
sand, the specific gravity of which is 3.35.
It is found in I ransylvania, and is composed
of 43.00 silica

2 1 .00 alumina
14.00 lime
16.50 oxide of iron

0.25 oxide of manganese

94.75

SCORZONERA, Viper’s grass; a ge-
nus of the polygamia aiqualis order, in tine

syngenesia class of plants
; and in the natural

method ranking under the 49th order, com-
posite. The receptacle is naked ; the pap-
pus plumy

; the calyx imbricated, with scales
membranaceous on their margins. There
are 19 species; the most remarkable is the
hispanicu, or common scorzonera, which is

cultivated in the gardens of this country, both
tor culinary and medicinal purposes The
root is carrot-shaped, about the thickness of
a finger, covered with a dark-brown skin, is

"Lite within, and has a milky juice. The
stalk rises three feet high, is smooth, and
branching at the top. The flowers are of a
bright yellow colour.

SCO ! Ij.iN 1). By 5 Anne c. 8, the union
of England and Scotland was effected, and
the twenty-five articles of union agreed to bv
the parliaments of both nations, were ratified
and confirmed as follows

; viz. the succession
to the monarchy of Great Britain, shall be
the same as was before settled with regard
to that ot England. The united kingdoms
shall be represented by one parliament.
1 here shall be a communication of all rights
and privileges between the subjects of both
kingdoms, except where it is otherwise agreed.
When England raises 2,000,000/. bv° land-
tax, Scotland shall raise 48,000/.

; the stan-
dards ot the coin, of weights and measures,
shall be reduced to those of England’
throughout the united kingdoms. The laws
relating to the trade, customs, and the excise,
shall be the same in Scotland as in England

;

but all the other laws of Scotland shall remain
in force, though alterable by the parliament
ot Great Britain ; and particularly laws re-
lating to public policy, are alterable at the
discretion of parliament; laws relating to
private right are not to be altered, but for
the evident utility of the people of Scotland.
Sixteen peers are to be chosen to represent
the peerage of Scotland in parliament, and
fort) -five members to sit in the house of com-
mons. 6

The sixteen peers of Scotland shall have
all privileges of parliament, and 'all peers of
Scotland

, shall be peers of Great Britain,
ranking next after those of the same degree
at the time of the union, and shall have all

privileges of peers, except sitting in the
house ol lords, and voting on the trial of a
peer.

It was formerly resolved by the house of
lords, that a peer of Scotland, claiming and
having a right to sit in the British house of
peers had no right to vote in the election of
tiie sixteen Scotch peers

;
but it seems now

settled, that a Scotch peer, made a peer of
Great Britain, has a right to vote in the elec-
tion of the sixteen Scotch peers

; and that
it any of the sixteen Scotch peers are created
peers of Great Britain, they thereby cease to
sit as representatives of the Scotch peerage,
and new Scotch peers must be elected in
their room.
SCREW. See Mechanics.
Screw, Archimedes’

.

See Hydrau-
lics.

SCRIBING, in joinery, &c. is a term used
when one side of a piece of stuff is to be lif-

ted to another that is irregular. In order to
make these join close all die way they scribe
it, that is, they lay the piece to be scribed
close to the other they intend to scribe it to,

and opening their compasses to the widest
distance these two pieces stand from each
other, they bear the point of one of the legs
against the side they intend to scribe to, and
with the other point draw a line on the stuff
to be scribed. Thus they form a line on the
irregular piece parallel to the edge of the
regular one

; audit the stuff is cut exactly
to the line, when these pieces are put toge-
ther they will seem a joint.

SCRIPTURE. All profane scoffing at the
holy scripture, or exposing any part thereof
to contempt or ridicule, is punishable by line

and imprisonment. 1 Ilaw. 7.

SCROPHl'LA. See Medicine.
SCROPHULARIA, Figwort ; a genus

of (he angiospermia order, in the didvnamia
class of plants

; and in the natural method
,

ranking under the 4()th order, personatae.
: The calyx is quinquefid

; the corolla almost
I globose, and resupinated ; the capsule bilocu-

|

lar. 1 here are 22 species, of which the most

I

remarkable are: 1. Nodosa, or llte common
i

figwort, which grows in woods and hedges,

j

'1 lie leaves have a fetid smell and bitter taste.

A decoction of them is said to cure hogs of
the measles. An ointment made of the root
wins formerly used to cure the piles and scro-
p lmlops sores, but is at present out of prac-

;
tire. 2. Aquatica, water-figwqrt, or betpiiy.

|

It grows on the sides of rivulets and other wet
i places, and has a fetid smell, though not so

,

strong as. the preceding. The leaves are
! used iu medicine as a corrector of senna, and
in powder to promote sneezing. 3. Scoro-

- donia, or balm-leaved figwort. It grows on
I
the banks’ of rivulets, &c. iu Cornwall. 4.

!
Yernalis, or yejipw ligwovt. It grows in

hedges in Surry.

SCROTUM, See Anatomy.
SCRUPLE, a weight equal to the third

part of a drachm, or to twenty grains. See
Weight.
SCULPTURE. Sculpture is an art, in

which, by means of taking away, or add.ng to,

matter, ail sorts of figures are’ formed, either
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In clay cr wax, wood, marble or other stones,
cr metal.

The art of sculpture, in its most extensive
Sense, comprehends not only carving in wood,
stone, or marble, but also enchasing, en-
graving in all its kinds, and casting in bronze,
or lead, wax, and plaister of Paris, as well as

modelling in clay, wax, or stucco.
All these are branches of sculpture (of

which we shall occasionally make mention)
;

but as they are ranged in their respective
practice, under different denominations, we
propose to treat here principally of the first

branch (and chiefly ot carving in stone and
marble, which is at present peculiarly con-
sidered as the sculptor’s art), and of its neces-

sary preliminary, modelling m clay or wax.

Powers of sculpture. Sculpture is not
only able, in common with other imitative

arts, to express the forms of visible objects

and the conceptions of the mind, but it pos-

sesses this superior distinction, that by means
of. its various branches, it is eminently capa-

ble of transmitting the most durable records

]
of men’s actions to distant ages. Were it

not for this art; we should at the present
moment be ignorant of every event which
has distinguished the course of time in the

long period of earthly existence
;

at least our
only knowledge would be gathered from tra-

dition, whose fallacy and inaccuracy are every
hour evinced. Without this art, we could
form no conjecture of the permanency or

variation even of human forms, much less of

human passions and taste ; nor is it to be
forgotten, that the first communication of the

laws of God was made to the Israelites by the

-means of sculpture.

The art of sculpture, like its sister, paint-

ing, is imitative, not for the gratification of

the eye only, but also of the intellect. It is

capable of expressing all forms that fall under
our inspection, and also of conveying more
select expressions of beauty than are to be
found, either by ordinary observation, or

are generally united in one body, and which
are therefore called ideal forms.

Sculpture, in its confined and proper sense

(in which we here proposed to treat of it),

divides itself into the carving of bas-reliefs,

and of statues, or groups : and its produc-
tions may be classed generally, like those

of painting, under the respective terms, his-

torical, allegorical
,
portraiture, Ike. See

Painting.
Bas-relief lias l>eert already described (see

Relievo). Works of this kind seem to

have been invented for the purpose of repre-

senting subjects of history or fancy, and may
be regarded as a species of painting in stone.

They are chiefly used to adorn the pedi-

ments, friezes, and pannels of buildings, as

well as the pedestals of statues, & c.

Statues are defined to be figures in full or
' insulated relievo. They are of various de-

scriptions. (See Statues.) They have

chiefly been employed for the purposes of

religious worship, as among the heathen na-

tions and the Roman-catholics ; and for the

commemoration of heroic characters, or of

men distinguished by any remarkable

achievements.

Groups are an assemblage and union of

statues, and are generally employed to- the

same purposes as single statues.

Oj the methods of studij. The studies ne-

cessary for the young sculptor, towards the

attainment of his art, are so similar to those
which form the painter (with the obvious
exceptions arising from the difference of
materials employed in the two arts), that
very little remains here to be enlarged on,

under the head of studies. The principal

acquisitions to which the student must direct
his endeavours, are, a knowledge of compo-
sition, form (including anatomy), and ex-

pression
; to which, as in painting, must be

added the difficult study of grace. 'These
have been already treated of, under the ar-

ticles painting, design or drawing, and ex-
pression. See Drawing, Expression,
and Painting.
The method of study most recommended

to young sculptors is, to begin with copying,
and end with rivalling, the forms, of the
Greek statues.

“ Vos exemplaria Grata
Nocturna versate manu, versate diurna

says D Ci Fresnoy: nor can it be questioned
that the sculptors are, generally speaking,
the safest guides to the study of nature. But
it should not pass unnoticed, that although
the forms of the Greek sculpture are, in ge-
neral, not only more beautiful, but more ap-

propriately so than any other
;
yet in some

instances they have been surpassed by mo-
dern sculptors, as in the forms of infants by
Fiavpingo. See Statues, antique.

The method of execution in the Greek
statues and other works of sculpture, seems
to have been extremely different from that

which is generally in use among modern art-

ists. In the antient statues, we frequently
find striking proofs of the freedom and bold-
ness that accompanied each stroke of the
chisel, and which resulted from the artist’s

being perfectly sure of the accuracy of the
method which he pursued. Even in the most
minute parts of the figure, no indication of

timorousness or diffidence appears
;
nothing

that can induce us to believe, that the artist

feared he might have occasion to correct his

strokes. It is difficult to find, even in the
second-rate productions of the Grecian art-

ists, any mark of a false stroke or a random
touch. This firmness and precision of the

Grecian chisel, were certainly derived from a
more determined and perfect set of rules,

than those of which we are masters.

Besides studying, therefore, in the produc-
tions of the Grecian masters, their choice
and expression of select nature, whether
beautiful, sublime, or graceful, together with
that sedate grandeur and simplicity which
pervade all their works, the artist will do
well to investigate the manual and mechani-
cal part of their operations, as this may lead

to the perception of their mode of progress.

It is certain that the antients, almost always
formed their first models in wax ; to this

modern artists have substituted clay, which
they prefer on account of its yielding nature,

and its sticking in some measure to every
thing it touches. We must not, however,
imagine from hence, that the method of form-
ing models of wet clay-, was either unknown
or neglected among the Greeks

;
on the

contrary, it was in Greece that models of

this kind were invented. Their author is

said by Pliny to have been Dibutades, of

Sicyon ; and by others Rbaecus, of Samos

;

and it is well known that Arcelaus, the friend

of Luctillus, obained a higher degree of re-

putation by his day models, than by all his

other productions..

Clay was, therefore, the first material em-
ployed by the Grecians in statuary ; an in-

stance of which may be seen in a figure of

Alcamenes in bas-relief, in the Villa Albani.

The antients used their fingers, and especially

their nails, to render certain parts more deli-

cate and lively
; hence arose the phrase, ad

unguem factus homo, “ an accomplished
man.” It was the opinion of count Caylus,

that the antients did not use models in form-
ing their statues. But to disprove this, it is

only necessary to mention an engraving on
a stone, in the cabinet of llosch, which re-

presents Prometheus engraving the figure of

a man, with a plummet in his hand, to mea-
sure the proportions cf his model.
As soon as the artist has rendered himself

familiarly acquainted with the beauties of
the Grecian statues, and formed his taste eu
the admirable models they exhibit, ire may
then proceed with advantage and assurance

to the imitation of nature. The ideas he
has already formed of the perfection of na-

ture, by observing her dispersed beauties

combined and collected in the compositions

of the antient artists, will enable him to ac-

quire with facility, and to employ with ad-

vantage; the detached and partial ideas of

beauty which will be exhibited to his view
in a survey of nature, in her actual state.

When he discovers these partial beauties, he
will be capable of combining them with

those per'ect forms of beauty, with which he
is already acquainted. In a word, by hav-
ing always present to his mind the noble
models already mentioned, he will form au
accurate judgment of the powers of his art,

and will draw rules from his own mind.
There are, however, two ways of Imitating

nature. In the one, a single object occupies
the artist, who endeavours to reptx srat it with
precision and truth; in the other, certain

lines and features are taken from a variety

of objects, and combined and blended into

one regular whole. All kinds of copies be-
long to the first kind of imitation

;
and pro-

ductions of this sort must necessarily be exe--
cuted ;n a confined and servile manner, with
high finishing, and little or no invention.

But the second kind of imitation leads di-

rectly to the investigation and discovery of
true beauty, of that beauty whose perfect

idea is only to lie found within the mind.

Of the different inodes ofprocess in sculp-

ture .—Works of sculpture are performed,,
either by hollowing or excavating, as in me-
tals, agates, and other precious stones, and
in marbles of every description

; or by work-
ing in relief, as in bas-reliefs in the materi-
als just mentioned, or in statues in metal,,
clay, wood, wax, marble, or stone.

The excavation of precious stones forms a
particular branch of art called intaglio,,

which, together wfith the Working them in

relievo, when the term camayeu is applied to
th, in, belongs to the art of seal-engraving.
See Engraving.
The excavation of metals constitutes (he-

art of engraving, in its various branches, on-
metal of any kind ; and its relief comprises
enchasing, casting in bronze, &c.
Of the last only, viz. casting in bronze,

we lake this opportunity of observing,- in ad-
dition to the account given under the head
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bronzes, that a highly improved method
has lately been put in practice by professor
Zauner, an eminent sculptor at Vienna, in

t^,e casting ot an equestrian statue of the
emperor Joseph il. The student may find
an accurate detail of Zauner’s mode of
process, in the Academic Annals of Painting,
<vc. published by the royal academy of Lon-
don.

H e proceed, as before proposed, to the
other more immediate and proper parts of
the sculptor’s art.

1 h • process of hollowing hard stone or
marble, will need no particular description ;

especially' as it. is now wholly in disuse, ex-
cept for the forming of letters in monument-
al or other inscriptions.

' In working in relief, the process is neces-
sarily different, according to the materials
in which the work is performed.
As not only the beginning of sculpture

was in. clay, for the purpose of forming sta-

tues, but as models are still made in clay or
wax, tor every work Undertaken by the
sculptor

; we shall first consider tire method
«f modelling figures in clay or wax.
Few tools are necessary for modelling in

clay. The clay being placed on a stand or
sculptor's easel, the artist begins the .work
with his hands, and puts the whole into form
by the same means. The most expert prac-
titioners of this art seldom use any other
tool than their fingers, except in such small
or sharp parts of their work as the fingers

cannot , each. For these occasions, they are

provided with three or four ’small tools of
wood, about seven or eight inches in length,

which are rounded at one end, and at the
other flat and shaped into a sort of claw’s.

These tools are called by the French ebau-
choirs. In some of these the claws are

smooth, for the purpose of smoothing the

surface of the model; and in others are
made with teeth, to rake or scratch the clay,

which is the first process of .the tool on the

work, and in which state many parts of the
model are frequently left by artists, to give
an appearance of freedom and skill to their

work.
If clay could be made to preserve its origi-

nal moisture, it would undoubtedly be the
fittest substance for the models of the sculp-

tor
; but when it is placed either in the lire,

or left to dry imperceptibly in the air, its

solid parts grow more compact, and the

work shrinks, or loses a part of its dimen-
sions. This diminution in size would be of

bio consequence, if it affected the whole work
equally, so as to preserve its proportions.

But this- is not always the case: for the

smaller parts of the figure drying sooner than
the larger; and thus losing more of their di-

mensions in the same space of time, than the

latter do; the symmetry and proportions of

the work inevitably suffer.

This inconvenience, however, is obviated

by forming the model first in clav, and mould-
ing it in plaister of Paris before it begins to

dry, and the taking a plaister cast from that

mould, and the repairing it carefully from
the original work

;
by which means you have

the exact counterpart of the model in its most
perfect state ;

and you have, besides, your
clav at liberty for any other work.

In order to model in wax, you must prepare

the wax in the following manner: to a pound
»f wax add half a pound of scammony (some

mix turpentine also), and melt the whole to-

gether with oil of olives; putting more or

less oil as you would have your modelling
wax harder or softer. Vermilion is some-
times mixed with this composition, to give

it a reddish colour, in imitation of flesh.

In modelling in wax, the artist sometimes
uses his fingers, and sometimes tools of the

same sort as those described for modelling
in clay. It is at first more difficult to model
in wax than in clay, but practice will render
it familiar and easy.

Of the use of the model. Whatever con-

siderable work is undertaken by the sculptor,

whether bas-relief, or statue, &c. it is always

requisite to fo m a previous model, of the

same size 'as the intended work ; and the

mode! being perfected, according to the

method before described, whether it is in

clav, or in wax, or a cast in plaister of

Paris, becomes the rule, whereby the artist

guides himself in the conduct of his work,
and the standard from which he takes all its

measurements. In order to regulate himself

more correctly by it, he puts over the head
of the model an immoveable circle, divided
into degrees, with a moveable rule fastened
in the centre of the circle, and likewise di-

vided into parts. From the extremity of

the rule hangs a line with a lead, which di-

rects him in taking all the points, which are

to be transferred from the model to the

marble
; and from the top, of the marble is

hung also a line, tallying with that which
is hung from the model

; by the correspond-
ence ot' which two lines, the points are as-

certained in the marble.
Many eminent sculptors prefer measure-

ments taken by the compasses to the method
just described

; for this reason, that if the

model is moved bat ever so little from its

level, the points are no longer the same.
This method, however, offers the best

means, by which mechanical precision may
be attained

;
but it is manifest, that enough

yet remains to exercise and display the
genius and skill of,the artist. For, first, as

it is impossible, by the means of a straight

line, to determine with precision the pro-

cedure of a curve, the artist derives from this

method no certain rule to guide him, as often

as the line which he is to describe deviates

trom the direction of the plumb-line. It is

also evident, that this method affords no
certain rule to determine exactly the propor-
tion, which the various parts of the figure

ought to bear to each other, considered in

their mutual relation and connections. This
defect, indeed, may be partly supplied by
intersecting the plumb-lines by horizontal

ones; but even this resource has its incon-

veniences
; since the squares formed by

transversal lines that are at a distance from
the figure (though they are exactly equal),

yet represent the parts of the figure as greater

or smaller, according as they are more or

less removed from our point of view.

Of sculpture in zvooa. A sculptor in wood
should first take care to choose wood of the

best quality, and the most proper for (he work
which he intends to execute. If lie under-
takes a large work, requiring strength and
solidity, he ought to choose the hardest wood,
and that which keeps best, as oak and ches-

nut; but for works of moderate size, pear
or apple-tree serve very well. A s even these

latter woods are still of considerable hardness,

if the work consists only of velicate ornaments,
the artist will find it preferable, to take sonic
more tender wood, provided it is at the sainci

time firm and close
;

as, for instance, the In-
dian tree, which is excellent for this purpose,
as the chisel cuts it more neatly and -easily

than any other wood.

The ancients made statues out of almost
every different kind of wood. At Sicyoji
was a statue of Apollo, made of box ; the
statue of Diana at Ephesus, was of cedar.
As these two soils of wood are extremely
hard and undecay mg

; and as cedar, in par-
ticular, is of such a nature, that, according,
to Pliny, it ought never to come to an end';
the undents preferred them for the images
of their divinities.

In the temple built on mount Cyllene ip
honour of Mercury, Pausanias relates, that
tnere was a statue of that god made of citroni-

wood, eight feet in height This wood was
also much esteemed.

i he cypress likewise, being a wood not
apt to spoil, nor to be damaged by worms,
v. as also used for statues

; as were the palm-
tree, olive, and ebony, of which latter, ac-
cording to Pliny’s account, there was another
statue of Diana at Ephesus.

Several other kinds of wood were equally
employed for this purpose, even the vine,
ot which tire same author says, there were
statues of Jupiter, Juno, and Diana.

Felibien speaks of a French artist at Flo-
rence, of the name of Janni, who executed
several statues in wood, in a style of finishing
equal to marble, and particularly one of St.

Iliicque, which Vasari considered as a mar-
vellous p roduc t ion

.

The beauty of sculpture in wood consists
m the tender manner of cutting the wood,
tree from all appearance of hardness or dry-
ness.

For any work of large dimensions, even
though it consist*- of a single figure, it is better
to join together several smaller pieces of
wood than to make the whole of a single
large piece

; which is more able to warp aTd
crack, on act ount ot its not being always dry
at heart, although it appears perfectly dry on
the outside.

No wood can be properly fit for works of
this kind, that nas not been cut at least ten
years before.

I he tools used for sculpture in wood, are
the same as those of the joiner or cabinet-
maker.

Of sculpture in stone and marble. For
sculpture in marble and other stone, the art-

ist must make use of tools of good steel, well
tempered, and of strength proportioned to
the hardness of the material.

The first thing to be done is, to saw out
from a larger block of marble, a block pro-
portioned to the size of the work which is

undertaken. After this, the sculptor shapes
the gross masses of the forms he designs to
represent, by knocking off the superfluous
parts of marble with a strong mallet or beel,
and a strong steel tool called a point.

When the block is thus hewn out agree-
ably to the measures previously taken for the
performance of the work, the sculptor brings
it nearer to the intended form by means of*

a

finer point
; and sometimes of a tool called a

dog’s tooth, having twro points, but less sharp
than the single one.

1



Affer this he uses the gradine, which is a

flat cutting tool, with three teeth, but is not

so strong as the point.

Having advanced his work wit It the gradine,

he uses the chisel to take oft the ridges left by
the former toois ; and by the dexterous and
delicate use of this instrument, lie gives soft-

ness and tenderness to the figure, till at

length, by taking a rasp, which is a sort of

tile, he brings his work into a proper state

for being polished.

Rasps are of several kinds, some straight,

some curved, and some harder or softer than
j

Others.

When the sculptor has thus far finished his

work with the best tools he can procure,

wherever certain parts or particular works

require polishing, he uses pumice-stone to

make all the parts smooth and even. He
then goes over them with tripoli, and when
he would give a still higher gloss, he rubs

them with leather and straw-ashes.

Besides the tools already mentioned,

sculptors use also the pick, which is a small

hammer pointed at one end, and at the other

formed with teeth made of good steel and
squared, to render them the stronger. This

serves .to break the marble, and is used in

all places where the two hands cannot be em-
ployed to manage the mallet and chisel.

The bouchard, which is a piece of iron,

well steeled at the bottom, and formed into

several strong and short points like a diamond,

is used for making a hole of equal dimensions,

which cannot be done with cutting tools. The
bouchard is driven with the mallet or beetle,

and its points bruise the marble and reduce it

to powder. Water is thrown into the hole

from time to time, in proportion to the depth

that is made, to bring out the dust of the mar-

ble, and to prevent the tool from heating,

which would destroy its temper ; for the

free-stone dust on which tools are edged, is

only moistened with water to prevent the

iron from heating and taking olT the temper

of the tool by being rubbed dry
;
and the

trepans are wetted for the same reason.

The sculptor uses the bouchard to bore or

pierce such parts of his work as the chisel

cannot reach without danger of spoiling or

breaking them. In using it, he passes it

through a piece of leather, which leather

covers the hole made by the bouchard, and

prevents the water from spirting up in his

face.

The other tools necessary for sculpture on

marble or stone, are the roundel, which is a

sort of rounded chisel; the houguet, which

is a chisel squared and pointed; and various

compasses to take the requisite measures.

The process of sculpture in stone is the

same as in marble, excepting that the ma-

terial being less hard than marble, the tools

used are not so strong, and some of them are

of a different form, as" the rasp, the hand-saw,

the ripe, the straight chisel with three teeth,

the roundel, and the grater.

If the work is executed in free-stone, tools

are employed which are made on purpose, as

the free-stone is apt to scale, and does not

work like hard stone or marble.

Sculptors in stone have commonly a bowl
,

in which they keep a powder composed of

plaister of Paris, mixed with the.same stone in

which their work is executed. W itb this

composition thev fill up the small holes, and

Yo\. u:
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sculpture,

repair tire defects which they meet with in

the stone itself.

HISTORY OF SCULPTURE.

AiiHcnt art.

The art of sculpture is of such immemo-
rial antiquity, that it has been by some con-
ceived to have had its being from eternity

;

but without regarding it in this exalted light,

St. Augustin has attributed a date to its in-

vention as early as the time of the Protoplast,

our common father Adam, who, he affirms,

was the inventor of letters. Sculpture, there-

fore, may trace its pedigree from the infancy

of the world, and contend for pre-eminence
with the most remote antiquities which it has

been employed to celebrate. Josephus, Ce-
drenus, and some other authors, make men-
tion of some antediluvian sculptures in stone

and brick erected at Joppa, which are ima-

gined to have contained the system of sidereal

and celestial sciences, and to have remained
unhurt for some thousands of years after the

universal cataclysm.

Cham, who is supposed to be the same as

Zoroaster, is spoken of by the author of the

scholastic work on Genesis, as having en-

graved the liberal arts on fourteen columns,

seven of brass, and seven of brick. Serenus
also mentions the same circumstance, with

this variation, that he says they were en-

graved on plates of different metals (diver-

sorum metallorum laminis).

Concerning the art of sculpture imme-
diately after the Flood, it is scarcely to be

questioned that it was transmitted by Noah
to his descendants. About three hundred
years after the Deluge, Mercurius Trisme-
gistus reports of himself, that he engraved
his most abstruse mysteries on stone, reform-

ing all that had been depraved by Cham.
Some of these records were in letters, some
in figures and enigmatical characters, pro-

bably not unlike to those contained in the

stupendous obelisks erected by Misra, the

first Egyptian Pharaoh, about four hundred
years (according to Kircher) before Moses.
The first mention that is made of tiie art of

sculpture in the writings of Moses, is in the

book of Genesis, where we are informed that

when Jacob, in obedience to the divine com-
mand, was returning to Canaan, his wife

Rachel carried along with her the thera-

phim,.or idols, of her father’s house. These
must certainly have been very small images,

since Rachel found it so easy to conceal them
from her father, notwithstanding his anxious

search; but we are ignorant in what form
they were made, or of what materials they
were composed. The first persons mentioned
in the Bible as artists, are Aholiab and Be-

zaleel, who formed the? cherubim which co-

vered the mercy-seat, and wrought the orna-

ments of the pectoral to be worn by the high

priest.

As Chaldea, therefore, was the first peo-

pled region of the earth after the Flood, and
as it appears from various accounts that the

art of engraving upon bricks baked in the

sun was there carried to a considerable degree

of perfection at a very early period, it ap-

pears highly probable that the Chaldeans de-

rived the rudiments of the art of sculpture

immediately from their antediluvian an-

cestors.

The origin of idolatrous worship is gene-

rally thought to be (Drived from images first
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made to preserve ihe memory of the dead,

and, in process of time, converted I y the

flatterers of great men into objects of ado-

ration. This also affords presumptive evi-

dence that the Chaldeans were the first whtr

invented the art of hewing blocks of wood
and stone into the figures of men and other

animals; for the Chaldeans were unques-s

tionably the first idolaters, and their early

progress in sculpture is confirmed by the

united testimonies of Berosus, Alexander,

Polyhistor, Apollodorus, and Pliny.

Against this conclusion some plausible

arguments have been urged on the authority

ot a theory established by a French writer,

who maintains that in the year of the world

1949, about 300 years after the Deluge, the

Scythians under Brouma, a descendant of

Magog, extended their conquests over the

greater part of Asia
;
and that Brouma was

not only the civilizer of India, and the author

of the Braminical doctrines, but also diffused

the principles of the Scythian mythology over
Egypt, Phoenicia, Greece, and the continent

of Asia.

Leaving the consideration of this question,

as too extensive for our present purpose, we
shall endeavour to trace the progress of the

art of sculpture through some other nations

of antiquity, till we bring it to Greece, where
it was carried to the highest perfection to

which it has yet attained.

Phoenicia, in the immediate vicinity of

Chaldea, must necessarily have very early

acquired a knowledge of sculpture. The
Phoenicians possessed both a character and
situation highly favourable to the cultivation

of this art. They beheld the most beautiful

models in their own persons, and their in-

dustrious character qualified them to attain

perfection in every art for which they had a
taste. But as their situation raised a spirit

of commerce, it is at all times questionable

whether commerce induced them to cultivate

the arts. Their temples shone with statues

and columns of gold, and a profusion of
emeralds were every where scattered; but
the beauties of art do not consist in finery or
ostentation of wealth. The greatest works
of the Phoenicians have been unfortunately
destroyed; many Carthaginian models in-

deed are still preserved, ten of which were
deposited in the cabinet of the grand duke
of Florence. But though the Carthaginians

were a colony of Phoenicians, we should pro-
bably deduce from their works a very unfair

estimate ofthe merit of their ancestors.

Very high pretensions to antiquity of every
kind are made by the Persians

; but we do
not find that they ever made any distinguish-

ed figure in either of the arts of sculpture or

painting. They were indeed sensible to the

charms of beauty, but they did not sludv to

imitate them. Their dress, which consisted

of long flowing robes, concealing the whole
person, prevented them from attending to the
beauties of form. Their religion too, which
taught them to worship the divinity in the

emblem of fire, and that it was impious to

represent him under a human form, seemed
almost to prohibit the exercise of this art, b_v

taking away the strongest incentives to art

during the reign of superstition
; and as it

was not customary among them to raise

statues to great men, it was impossible that

statuary could flourish in Persia
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ihe Persians, however, represented in
their bas-reliefs many symbolical expressions
of the powers of (he Divinity, as well as of
their religious ceremonies or heroic achieve-
ments. 1 he bas-reliefs on the palace of
Persepolis and the tombs of the Persian so-
vereigns, are arranged in horizontal and per-
pendicular lines, answering the double pur-
pose of description and architectural deco-
ration. 1 he style of drawing in these bas-
reliefs resembles that of later hieroglyphics,
except in the dresses of the figures, which
are different from those either of the Egyp-
tians or Hindoos. The Persians are repre-
sented with long beards and ringlets, caps, full

tunics, with regular folds and large sleeves.
Uie Merles, in the. same ruins of Persepolis,
have close tunics, d'he drapery in these bas-
reliefs is superior to that of the Egyptians, as
bearing a greater resemblance to nature.

In Hindostan and Egypt the art of sculp-
ture has been exercised in a similar manner
in the shaping or adorning large rude masses
of the hardest materials, and the works of
these two nations may not improperly be
considered together. The reader will find
some accounts of their sculpture under the
article Antiquities.

In India, bas-reliefs have been found in
great numbers in the caves of Ellora and
Elephantis : the subjects are religious. The
drawing of the figures bears a strong resem-
blance to the Egyptian style, but they are
less correct in their forms, the heads being
generally very large, and the limbs dispro-
portioned to the bodies. It may be ques-
tioned, from the greater simplicity of execu-
tion, whether the Egyptian hieroglyphics are
not also more antient than the Hindoo

;
the

ground in the former being level with the
highest relievo, and in the latter cut down to
the lowest outline of the figure.

The character and style of design among
the Egyptians have been more fully noticed
by writers, because the first progress of the
art among that people is conceived to eluci-
date that of most other antient nations.

In the Egyptian idols, composed of parts
of different animals, each part appears to
have been distinctively studied from nature.
In the human figure, the body and limbs
were represented by general forms: the
face, as being the most interesting part, was
more minutely expressed. The form of a face
was a rounded egg

; the lines of the eye-brows
and lids were simple curves, inclining up-
wards from the nose

; and the bottom of the
nose and the line of the mouth were also in a
similar direction. The eyes were full, nearly
on a level with the forehead and cheeks, and
the lines of the eye-brows, lids, and borders
of the lips, marked with precision. The chin
appears small and bony, the neck round, the
shoulders high and broad, and the muscles of
the breast are almost the only ones that are
distinguished in the whole body. The loins

are narrow, the limbs in general round and
slender, the joints slightly indicated, the
hands and feet flatfish, and the fingers and
toes rounded without any appearance of

joints, and nearly of the same length. This,
with the allowance of some national pecu-
liarities of form, may serve for the description

of early sculpture in general among the
antients.

The quadrupeds on Egyptian monuments
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are represented in profile, and in the sim-

plestattiludes. The Egyptians excelled more
in these than in the human figure; but the

anatomy of these also is insufficient and in-

correct. The lion and the sphinx are par-

ticularly to be noticed in their works.

The larger Egyptian hieroglyphics (whether
engraven on the surface of their architecture,

or on the forms of animals), in which the

figure is cut or sunk, in such a manner that

the surface of the ground is level with its

highest projection, may be considered as a

species of bas-relief, more simple, and conse-

quently more antient, than any other. The
greater part of their temples, and other pub-
lic edifices, were covered with hieroglyphics,

or sacred figure-writing, in this kind of bas-

relief; the largest of which formed regular

ornaments in the friezes, centres over the

doors, and other architectural parts.

Besides the hieroglyphics, the Egyptians
worked in bas-relief, with the ground levelled

to the lowest part of the figures. In these

they represented the great actions of their

heroes, as may be seen in fine palace of

Karnac, engraved by Denon, and in those
described in the Bird’s Well, of which there
is a specimen in the hall of the British Mu-
seum.

Winckelmann thought he discovered two
different styles of Egyptian sculpture, which
prevailed at different periods. The first of
these ends with the conquest of Egypt by
Cambyses. The second begins at that time,
and extends beyond the reign of Alexander
the Great. In the first style, the lines are
straight, or projecting very little

; the position

is stiff and unnatural. In sitting figures, the
legs are parallel, the feet squeezed together,
and the arms fixed to the sides; but in the
figures of women, the left arm is folded across
the breast. The forms of the head and body
are such as have been already described. The
statues of men are naked, excepting only that
they have a short apron, and a few folds of
drapery surrounding their waist. The vest-

ments of women are only distinguishable by
the border which rises a little above the sur-
face of the statue. In this age it is evident
the Egyptians knew little of drapery.

Of the second style of sculpture practised
among the Egyptians, Winckelmann found
specimens in t he two figures of basaltes in the
capitol, and in another figure in theVilla Al-
bani, the head of which has been restored.

The two first of these, he remarks, bear visible

traces of t he former style, which appear espe-
cially in the form of the mouth and shortness
of the chin. The hands possess more ele-

gance; and the feet are placed at a greater
distance from one another than was cus-
tomary in more antient times. In the first

and third figures the arms hang down close to

the sides. In the second they Jiang more
freely. Winckelmann suspects that these
three statues were made after the conquest of
Egypt by the Greeks. They are clothed
with a tunic, a robe, and a mantle. The
tunic, which is pleated in numerous folds,

descends from the neck to the ground. The
robe in the first and third statues appears to

be every where close to the body, and is only
perceptible by some little folds. It is tied

under the breast, and covered by the mantle,
the two buttons of which are placed under
the epaulet.

Tiie Antinous of the capitol is composed

|

of two pieces, which are joined under the
haunches; but as all the Egyptian statues

which now remain have been hewn out of one
block, we must believe that Diodorus, in say-
ing the stone was divided, and each half

finished by a separate artisan, spoke only of
a Colossus. The same author informs us

that the Egyptians divided the human body
into 24f parts; but it is to be regretted that

he has not given a more minute detail of that
division.

The Egyptian statues were not only form-
ed by the chisel

; they were also polished
with great care. Even those on the summit
of an obelisk, which could only be viewed at

a distance, were finished with as much labour
as if they had admitted a close inspection.

As they are generally executed in granite or
basaltes, stones of a very hard texture, it is

impossible not to admire the indefatigable

patience of the artists.

The eyes were often of different materials
from the rest of the statue

;
sometimes they;

were composed of precious stones or metal.
fWe are assured that the valuable diamond

of the empress of Russia, the largest and most
beautiful hitherto known, formed one of the
eyes of the famous statue of Scheringham in

the temple of Brama.

After the Egyptian works of art, the most
antient are those of the Etrurians or antient

Tuscans, who, in the opinion of the same
learned writer Winckelmann, made advances
in sculpture at an earlier period than the
Greeks. The art is said to have been intro-

duced among them before the siege of Troy,
by Dedalus; who, in order to escape the re-:

sentment of Minos, king of Crete, took re-

fuge in Sicily, from whence he passed into
Italy, where he left many monuments of his

art. Pausanias and Diodorus Siculus inform
us, that some works ascribed to him were to
be seen when they wrote, and that these pos-
sessed that character of majesty by which the
Etrurian sculpture was afterwards distin-

guished.

A character strongly marked forms the
chief feature of those productions of Etruria
which have descended to us. Their style was
indeed harsh and overcharged

; for it is not to
be supposed that a people of such rude man-
ners as the Etrurians could communicate to

their works that refinement and beauty which
the elegance of Grecian manners inspired^-'

On the other hand, there are many of the
Tuscan statues which bear so close a resem-
blance to those of G reece, that antiquarians
have thought it probable that they were
conveyed from that country or Magna Grecia
into Etruria, about the time of the Roman
conquest, when Italy was adorned with the
spoils of Greece.
Among the monuments of Etrurian art,

two different styles have also been observed.
In the first the lines are straight, the attitude
stiff, and the shape of the head without
beauty. The general form of the figure is

likewise too slender: the head is oval, the <

chin peaked, the eyes flat, and looking ob-
liquely.

All these are evidently the defects of an
art in a state of infancy, and some of them
are equally conspicuous in the early statues

of all nations. The style of the Etrurian
sculpture is so similar to that of the Egyp-
tians, that one is almost induced to suppose



£hat there had once been a communication
between these two nations

; but the intro-

duction of this style by Dedalus is generally
credited.

Winckelmann supposes that the second
epoch of the art commenced in Etruria
about the time at which it had reached its

1 greatest perfection in Greece, in the age of
Phidias; but this conjecture is not supported
by any proofs. To describe the second style

of sculpture among the Etrurians, is almost
the same as to describe the style of the mo-

|

dern restorers of the art in Tuscany. The
I joints are strongly marked, the muscles raised,

the bones distinguishable, but the whole ap-

pearance is -harsh, particularly in the repre-

|i sentation of ordinary life. The statues of the

j

gods are designed with more delicacy. In

I forming them the artists were anxious to

I

show that they could exercise their power
I
without that violent distension of the muscles
which they conceived necessary in the exer-

tions of beings merely human ; but in gene-

|
ral their attitudes are unnatural, and the

actions strained. li a statue, for instance,

j
holds any thing with its fore lingers, the rest

I are stretched out in a stiff position.

Greece. The earliest examples of Grecian
! sculpture remind 11s still more of the Egyp-
tian, in the principles of design, than those of

,
any other nation. The face of the human
figure has the same kind of oval, the features

arc described by the same curves, the eye

]
full, and the body and limbs represented

' nearly in the same general forms. The works
of the early Greeks may, however, be justly

j

said to be equal to the Egyptians in the pro-

portions of their figures, and superior in the

! drawing of the boay and limbs.

It is probable that sculpture preceded the

use of letters in Greece, as in other nations
;

* but the small bronze figures with inscriptions

on them in Cadmean letters, are such weak

I

and barbarous resemblances of the human
! form, that it is needless to trace its origin in

j
any more remote period.

The Grecians began very early to study
the proportions oftiie human form. Vitruvius
informs us that “ as the height of the human
figure was six times the length of the foot,

that was made the rule of proportion for the

Doric column.” Their knowledge, there-

fore, in this part of art, was antecedent to

their architectural proportions.

Whether Greece received the principles of
the arts from Egypt and Phoenicia, or, as they
asserted, were the original inventors of them,

:

it is certain that the native genius of the
' Grecians, combined with other peculiarly fa-

vourable circumstances, very soon raised
sculpture from a state of barbarism.

In the earliest ara of sculpture in Greece,
schools of design were established in the

Eland of jEgina, at Corinth, and at Sicyon.
This last city was styled the mother of the

arts, as Diapaenus and Scillides, and their

disciples also, had flourished there
; and after

seven generations, Aristocles, the brother of

Canacus, likewise a sculptor of eminence,
presided over the same establishment with
undiminished fame. The school of fiEgina

traced its origin to Dedalus, of fabulous re-

J
uowh : and his cotemporary Smilismade two
statues of Juno

;
one for her temple at Samos,

1 and the other for that at Argos.
From these auspicious dawnings of the art

of sculpture, three distinct schools arose, one
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of which was peculiar to Ionia
;

the others

were in Greece, at Athens, and at Sicyon,
each of them shining with nearly equal splen-
dour for several ages.

At the head of the first Grecian artists,

stands Myron, whose statues in bronze at-

tracted universal admiration. A Discobulus
made by Myron, is particularly noticed by
Quinctiiian.

Phidias, whose name is better known in

the present day than that of any other
sculptor, was the discipie of Eladas and Age-
ndas, the probable cotemporaries of Myron,
and who flourished in the sixteenth olympiad.
We collect from Quinctiiian, that iie excelled
in imparting a celestial dignity to his figures

of the deities, two of which are celebrated in

this respect, the Minerva at Athens, and Ju-
piter Olympius at Elis. Many of his most
beautiful works were in ivory, frequently less

than the natural size. lie cast likewise in

bronze.

In the same age lived Polycletus, whose
works were distinguished by exquisite grace
and most correct finishing: the latter quality
was the effect of his singular diligence. To
the human figure he is said to have given
more than human beauty, but he foiled in ex-
pressing the majestic character of the gods.

The works of Egesias were of a sublime
style, but hard manner.
Of the school of Phidias, the most distin-

guished sculptors were Alcamenes of Athens,
and Agoracritus of the island of Paros. Their
rival skill'was exerted in finishing a statue of
Venus, and the palm was adjudged by the
Athenians to their own citizen.

Polycletus of Sicyon was the competitor
with Phidias in an undertaking of more gran-
deur and consequence than his general works.
He was employed by the inhabitants of Argos
to make a colossal statue of Juno, composed
of gold and ivory, in order to emulate, rather

than to imitate, the Olympic Jupiter of Phi-

dias. Two figures in bronze by Polycletus

representing the canephorae or nymphs bear-
ing in baskets the symbols of Ceres to a sa-

crifice, were taken from the Thespians by
Verres, and brought to Rome. They were
esteemed beyond any bronze figures existing

at that time. Such was the skill of this emi-
nent master, that lie completed so perfect a

human figure that it served as a model to his

successors, and was considered by Lysippus
as the acme of his art.

While Phidias in gold and ivory, and
Polycletus in bronze, engrossed to themselves
every excellence, Scopas acquired a scarcely

inferior celebrity for his statues in marble.
The groupe of Niobe and her children is at-

tributed by Pliny to Scopas or Praxiteles, he
does not decide which.

The last sculptor (of whose works we have
any knowledge) coeval with Phidias, was Ctesi-

laus, who, jointly with him and Polycletus,
finished one of the three Amazons designed
to decorate the temple of Diana at Ephesus,
and the statue of Pericles, commended by
Pliny, who allows to Ctesilaus the felicity of

giving to his heroes a still more noble air than
they possessed.

The names of Policies, Cephisodorus, Leo-
chares, and Hippodotus, are preserved from
oblivion by Pliny, but none of their works
remain. Leochares was one of the four art-

ists employed in adorning the mausoleum
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built by the celebrated Artemisia, queen of

Caria, to the memory of her husband.
Menestratus, Socrates, Philiscus, Lysi-

as, Mirmecides, and many others, are also

spoken of with praise by various writers ; but
we have unfortunately no other remaining
testimonies of their merits.

Of the tirst style ot the Grecian sculptors,
so remarkable for simplicity and grandeur,
the a>ra was circumscribed do the limits of
fifty years, during which period the art had
arrived at its meridian of sublimity. The
succeeding age introduces Praxiteles, who
may be called the father of the second man-
ner, and whose works were discriminated by
their flowing outline and delicate finishing.
T he elevation of Thebes by Epaminondas
above the other states of Greece, produced a
complete change in her whole system

; but
as soon as the Athenia s recovered their
former splendour, the arts, which had ever
accompanied the vicissitudes of her fortunes,
revived with unabated splendour. The works
of Praxiteles are celebrated by historians and
poets. His Venus of Gnidus in marble, at-

tracted then 110 less admiration than the Me-
dicean Venus has done in the modern world:
and his Apollo in bronze, called (from the
lizard in the trunk of the tree against which
he leans) Sauroctonos, is still among the
most admired productions of sculpture.

Mot long alter Praxiteles had signalized
himself in statuary, and particularly in bronze,
Lysippus appeared, whose great merit con-
sisted in following nature more scrupulously
than any of his immediate predecessors. If,

as Pliny reports, his works were so numerous
as to amount to not less than fifteen hundred,
we have the more cause to regret that they
were all of bronze, and are irretrievably de-
stroyed. He flourished under the reign of
Alexander.
To Agesander, Polydorus, and Athenodo-

rus, is ascribed (by ’Pliny) the celebrated
group of the Laocoon and’ his sons, and con-
jecture has been frequently busied in endea-
vouring to discriminate the particular portion
of each artist; but conjecture only has hitherto
been produced. Abbe Winckelmann con-
jectures that Agesander was the father of the
other two artists, and that he himself finished
the statue of Laocoon, leaving the children
to be wrought by his sons.—“Credat Judaeus
apella.” No authentic document remains by
which the time in which these artists flourish-
ed can he ascertained.

Neither do we know the precise date of
Apollonius and Tauriscus, the authors of a
no less celebrated group representing Dirce
tied to the horns of a bull (in order to be pre-
cipitated into the sea) by Zetlms and Am-
phion, the sons of Autiopa. This work is

generally supposed to have been cotemporary
with the rival group of Laocoon. In an in-

scription on it, now obliterated, was traced
the name of another artist, Menecrates. 'l'his

vast mass of sculpture is said to have been
formed out of a single block, in the island of
Rhodes^ It has suffered greatly in the course
of time.

Greece, after the death of Alexander the
Great, lapsing into a state of dependance little

better than slavery, the arts were for a time
wholly neglected

; and might have been nearly
annihilated, had they not found refuge in
Asia, under the patronage of the Seleiicidca.

j

Men of talents also in every professio.%
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Sought at that litne in Egypt the encourage-
ment afforded them by Ptolemy Soter, who
exhibited a munificence worthy of Alexander,
his predecessor in that kingdom. But when
the Roman consul, Quintus Flaminius, pro-
claimed, at Corinth, universal liberty to

Greece (about a hundred and ninety-four
years before Christ), the public tranquillity,

consequent on that event, renewed the spirit

cd the arts, and introduced another of their

most memorable tents.

Callistratus, Athenaeus, and Policies, were
immediately at this period the most renowned
masters of sculpture. Policies distinguished

himself by the statue of the Hermaphrodite, so

long admired in the Borghese Villa at Rome.
To Apollonius the Athenian, at the same

period, is attributed the wonderful Torso
of the Hercules, preferred by the judg-
ment of Michael Angelo beyond the most
perfect statues of Rome.

Causes of the excellence of sculpture among
the Greeks.

The great superiority of the Greeks in the

art of sculpture, may be ascribed to a variety

•f causes. Their love of beauty was so

great, that the Lacedemonian women kept in

their chambers the statues of Nereus, of

Narcissus, of Hyacinthus, and of Castor and
Pollux

; hoping that by often contemplating
them, they might have beautiful children.

The noble and virtuous freedom of the

Grecian manners likewise contributed in a

more peculiar degree to the cultivation of the

fine arts. There were no laws, as among the

Egyptians, to check their progress. The
artist had the best opportunities to study
them in the public places, where the youth,

who needed no other veil than chastity and
purity of maimers, performed their various

exercises quite naked.

The strongest motives were also held forth

Mr the cultivation of sculpture, for a statue

was the highest honour which public merit

oould attain. It was an honour ambitiously

sought, and granted only to those who had
distinguished themselves in the eyes of their

fellow-citizens. As statues were often raised

to those who excelled in the public exercises,

the most eminent men of Greece, in their

youth, sought renown in the gymnasia. Here
C'hrvsippus and Cleanthes distinguished them-

selves before they were known as philosophers.

Plato appeared as a wrestler botii at the

Isthmian and Pythian games ;
and Pythagoras

carried off the prize at Elis. The number of

statues erected on different occasions was

humease ; of course, the number of artists

must have been great, their emulation ardent,

and their progress rapid. Moreover, at these

public games, the artists could not fail of

seeing the most excellent models; for those

who surpassed in running, boxing, and w rest-

ling, must not only, in general,- have been

well formed, but would exhibit different kinds

of beauty.

The high estimation in which sculptors

were held, was also very favourable to their

art. An artist could be a legislator, a com-

mander of armies, and might hope to have

his statue placed at the side of those of Mil-

tiades and Themistocles, or those of the gods

themselves, l ive productions of art were

estimated and rewarded by the general as-

sembly of Greece ;
and the sculptor who had
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executed his work with ability, was confident

of obtaining immortality.

Character of Grecian sculpture.

Winckelmann has assigned four different

styles to this art among the Greeks. The
antient style, which continued until the time

of Phidias
;
the grand style, formed by that

celebrated statuary ; the beautiful, introduced

by Praxiteles, Apelles, and Lysippus
;
and

the imitative style practised by those artists

w ho copied the works of the antient masters.

The most authentic monuments of the an-

tient style have been already described. The
statues formed in this style were neither dis-

tinguished hv beauty of shape, nor by pro-

portion, but bore a close resemblance to those

of the Egyptians and Etrurians. The eyes

were long and flat ;
the section of the mouth

not horizontal; the chin was pointed; the

curls of the hair were ranged in little rings,

and it was impossible by inspecting the head

to distinguish the sex.

The character of the antient style was ener-

getic, but harsh ;
it was animated, but with-

out gracefulness ; and the violence of the ex-

pression deprived the whole figure of beauty.

The grand style was brought to perfection

by Phidias, Polycletus, Scopas, Alcamanes,

Myron, and other illustrious artists. It is

probable, from some passages of antient

writers, that in this style were preserved some
characters of the antient manner, such as the

straight lines, the squares, and angles. The
antient masters, such as Polycletus, being the

legislators of proportion, says Winckelmann,
and of consequence thinking they had a right

to distribute the measures and dimensions of

the parts of the human body, have undoubt-

edly sacrificed some degree of the form of

beauty to a grandeur w hich is harsh, in com-
parison of the flowing lines and graceful

forms of their successors. The most con-

siderable monuments of the grand style, are

the statues of Niobe and her daughters ; and

a figure of Pallas, to be seen in Villa Albani
;

which, however, must, not he confounded
with another statue, modelled according to

the first style, and also found in the same
place

; the head of which possesses all the

characters of dignified beauty, at the same
time exhibiting the rigidness of the antient

style. The figures of Niobe and her daugh-

ters have not, in the opinion of Winckelmann,
that austerity of appearance which marks the

age. of the last-mentioned statue of Pallas.

They are particularly characterised by grand-

ness and simplicity.

'The third style was the graceful or

beautiful. Lysippus was, perhaps, the artist

who introduced this style. Being more con-

versant than his predecessors with the flowing

and beautiful lines of nature, he avoided the

square forms w hich the masters of the second

style had too frequently admitted. He was

of opinion that the art ought rather to please

than to astonish, and that the aim of the artist

should he to raise admiration by giving de-

light. The artists who cultivaYed this style,

did not, however, neglect to study the sub-

lime works of their predecessors. They
knew' that grace is consistent with the most

dignified beauty; and that, while it possesses

charms which must ever please, those charms
are enhanced by dignity. Grace is inspired

into all the movements and attitudes ot their

statues. It appears in the delicate turn of

the hair, and even in the adjusting of the

drapery.

The last, or imitative style, is of an inferior

degree of excellence to that which has just

been mentioned. The great reputation of

Praxiteles and Apelles raised an ardent emu-
lation in their successors, who, despairing to

surpass such illustrious masters, were satisfied

with imitating their works.

Every species of beauty of form appears to

have been well known to the antients; and
great as the ravages of time have been amongst
the works of art, specimens are still preserved

in which can be distinguished dignified beau-
ty, attractive beauty, and a beauty peculiar

to tender age. A specimen of dignified

beauty may be seen in the statue of one of
the muses in the palace Barberini at Rome,
and in the garden of the pope. On the
Quirinal is a statue of another muse, which
affords a fine instance of attractive beauty.

Winckelmann says that the most excellent

model of infant beauty which antiquity has

transmitted to us, is a satyr of a year old,

which is preservejl, though a little mutilated,

in the Villa Albani.

Nor were the sculptors who represented

with such success the most perfect beauty of
the human form, regardless of the drapery of

their statues. They clothed their figures in

the most proper stuff, which they wrought
into that shape which was best calculated to

give effect to their design.

The vestments of women in Greece gene-
rally' consisted of linen cloth, or some other
light stuff, and in latter times of silk, and
sometimes of w oollen doth. They had also

garments embroidered with gold. In the

works of sculpture, as well as in those of paint-

ing, one may distinguish the linen by its

transparency and small folds. The other light

stuffs which were worn by the women, were
,

generally of cotton, sometimes striped, and
sometimes embellished with a profusion of

flowers. Silk was also employed
; but w he-

j

ther it w'as known in Greece before the time

of the Roman emperors, cannot easily be de-

termined.

The vestments of the G reeks, which deserve
particular attention, are the tunic, the robe,

and the mantle.

The tunic was that part of the dress which
was next to the body. It may be seen in the

Flora Farnese, and in the statues of the

Amazons in the capitol. The youngest of

the daughters of Niobe, who throws herself

into her mother’s arms, is clothed only with a

tunic. It was of linen, or some other light

st utf, without sleeves, fixed to the shoulders

by a button, so as to cover the whole breast.

None but the tunics of the goddess Ceres,

and of comedians, have long straight sleeves..

The robes of women commonly consisted

of two long pieces of woollen cloth, without

any particular form, attached to the shoulders,

by’ a great many buttons, and sometimes by

a clasp. They had straight sleeves, whic h

came down to the w'rists. The young girls,

as well as the women, fastened their robe to

their side by a cincture, fastened on the side '

in a knot, as it is still done in many parts of

Greece ;
a knot of ribbons sometimes resem-

bling a rose in shape, which has been particu-

larly remarked in the two beautiful daughters,

of Niobe- In the younger of these, the

cincture is seen passing over the shoulders-
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And the back. Venus has tw® cinctures, the

one passing over the shoulder, and the other

surrounding the waist. The latter is the

cestus so celebrated by the poets.

'The mantle was called peplon by the

Greeks, which signifies properly the mantle

of Pallas. The name was afterwards applied

to the mantles of the other gods, as well as

to those of men. This part of the dress was
not square, as some have imagined, but of a

roundish form. The antients, indeed, speak

in general of square mantles, but they re-

ceived this shape from four tassels which were
affixed to them: two of these were visible,

and two were concealed under the mantle.

The mantle was brought under the right arm,
and over the left shoulder: sometimes it was
attached to the shoulder by two buttons, as

may be seen in the beautiful statue of Leuco-
thoe at V ilia Albani.

With respect to the head, women generally

wore no covering but their hair; when they

wished to cover their head, they used the

corner of their mantle. Sometimes we meet
with veils of a fine transparent texture. !

Old women wore a kind of bonnet upon their
j

head, an example of which may be seen in a
!

statue in the capitol, called the Pracsica
;
but

Winckelmann thinks it is a statue of Hecuba,
j

The covering of the feet consisted of shoes
1

or sandals. The sandals were generally an i

inch thick, and composed of more than one
sole of cork. Those of Pallas in Villa Albani

have two soles, and other statues had no less

than five.

But in no part of art are the Grecian
1

sculptors more eminently excellent than in
j

the general characteristic expression which
they gave to their figures.

The most elevated species, of tranquillity

and repose was studied in their figures of the

gods. The father of the gods, and even in-

ferior divinities, are represented without emo-
tion or representment. But Jupiter is not

always exhibited in this tranquil state. In a

bas-relief belonging to the marquis Ron-
dim, he appears seated with a melancholy
aspect. The Apollo, once called of the Bel-

vedere, in the Vatican, represents the god in

the act of discharging from his bow the mor-
tal shaft against the serpent Python.

To express the action of a hero, the Gre-
cian sculptors delineated the countenance of

a noble virtuous character repressing his

groans, and allowing no expression of pain to

appear.

Philoctetes is introduced by the poets

shedding tears, uttering complaints, and rend-

ing the air with his groans and cries; but tne

artist exhibits him silent, and bearing his

pains with dignity ; in the same manner as

the Ajax of t lie celebrated painter Tinioma-
chus was not drawn in the act of destroying

the sheep which lie took for the Grecian
chiefs, but in the moments of reflection which
succeeded that frenzy.

Illustrious men, and those invested with

offices of dignity, are represented with a noble

assurance and firm aspect. The statues of

the Roman emperors (executed by Greek
astists) resemble those of heroes, and are far

removed from every species of flattery, in the

gesture, in the attitude, and action, I hey
never appear with haughty looks, or'with the

splendour of royalty. None but captives are

ever represented as offering any thing to them
with bended xiu’e-

The G reek works of ivory and silver were
not always of a small size. The colossal

Minerva of Phidias, which was composed of

these materials was twenty-six cubits high.

It is indeed scarcely possible to believe that

statues of such a size could entirely consist of

gold and ivory. The quantity of ivory ne-

cessary to a colossal statue is beyond concep-
tion. M. de Pauw calculates, that the statue

of Jupiter Olympus, which was 54 feet high,

would consume the teeth of 300 elephants.

The Greeks generally hewed their marble
statues out of one block, though they after-

wards worked the heads separately, and some-
times the arms. The heads of the famous
group of Niobe and her daughters appear to

have been adapted to their bodies after being

separately finished. It is proved by a laige

figure representing a river, which is pre-

served in Villa Albani, that the antients first

hewed their statues roughly, before they at-

tempted to finish any part. When the statue

had received its perfect figure, they next
proceeded to polish it with pumice-stone, and
again carefully retouched every part with the

chisel.

The antients, when they employed por-

phyry, usually made the head and extremi-

ties of marble. It is true, that at Venice
there are four figures entirely composed of

porphyry; but these are the productions of

the Greeks of the middle age. They also

made statues of basaltes and alabaster.

The antients, as well as the moderns, made
works in plaister

;
but no specimens remain,

except some figures in bas-relief, of which
the most beautiful were found at Bake, near
Naples.

We have beeri thus minute in our account
of the Grecian sculpture, because it is the

opinion of the ablest critics, that modern art-

ists have been more or less eminent, as they
have studied with the greater or less atten-

tion the models left us by that ingenious

people. Winckelmann goes so far as to con-

tend, that the most finished works of the

Grecian masters ought to be studied in pre-

ference even to the works of nature. 'Fire
:

reason assigned by the abbe for his opinion
is, that the fairest lines of beauty are more

! easily discovered, and make a more striking
1

and powerful impression, by.fheir reunion in

these sublime copies, than when they are

scattered far and wide in the original of na-

ture. Allowing, therefore, the study of na-

ture the high degree of merit it so justly

claims, it must nevertheless be granted, that

it leads to true beauty by a much more te-

|

dious, laborious, and difficult path, than the

i
study of the antique, which presents immedi-

!

ately to the artist’s view the object of his re-

! searches, and combines in a clear and strong

!

point of light the various rays of beauty that

i

are dispersed through the wide domain of

1

nature. But this reasoning is too paradoxical

to be admitted, without great allowances for

the peculiar creed of the writer.

Decline of Greek sculpture.

When the restless genius ot the Grecians,

and the aggressive spirit of the Romans, con-

spired to the second thraldom of the Greek
states, and L. Mummius was directed to lay

siege to Corinth, the capture of a city so

famed as the repository of all that was most
perfect in the arts, provoked the avarice of

the conqueror
;
who, by transporting many

of the most superb works 'of taste to Rome,
to grace his triumph, excited in his fellow-

citizens so insatiable an ardour of possessing

treasures of the same kind, as totally trans-

ferred the seat of the arts from Athens to the

growing metropolis of the world.

Sicyon, at the same period, had been ra-

vaged by M. Scaurus, and Sparta by Mu-
raeua and Varro: and Greece began thus to

be exhausted of all it once boasted in art.

Nor was the fate of the arts in Egypt more

auspicious; whence, after the defeat of the

Seleucida:, they took refuge in the court of

Attains
;
hut their security was there of short

duration. On the death of Attains, his ter-

ritory devolved to the Romans ;
and the trea-

sures of sculpture which adorned his palace,

were also transferred to Rome.
Rome. After taking a view of the extinc-

tion of the arts in Greece, we may find some
satisfaction in directing our minds to the in-

troduction ofthem at Rome, and to the liberal

encouragement which men of talents ex-
perienced even from their haughty and rapa-

cious conquerors,

Pasiteles, a name which has been con-

founded with Praxiteles, was a native ot Ca-
labria; and cast in sib. er a statue of Roscius,

the celebrated actor, as an infant lying in a

cradle, and entwined by a serpent, a situation

of danger from which his nurse is said to have
preserved him. Nearly about the same time,

Archesilaus and Evander were in great re-

quest at Rome. Archesilaus was patronized

by the profuse and wealthy Luculius; and
both these artists had gained celebrity by
their works in chalk, modelled probably from
the finest antiques, as well as being specimens
of their own invention. A Venus, made for

Julius Cassar, and the restoration of a h^ad of

Diana for a statue, the original work of Fi-

motheus, the contemporary of Scopas, by the

command of Augustus, are noticed by Pliny

as their work, and ascertain their aera, and
their fame. Horace alludes to the superior

style of Evander in bas-reliefs.

Among the monuments of sculpture made
at Rome, in these last days of her republic,

and certainly by Grecian artists, are the two-

statues of the Thracian kings, as prisoners at

a triumph, in grey marble. 't hese were
kings of the Scordisci, a rude people, who
were defeated by M. Licinius Luculius.

Exasperated by their repeated perfidv, he
commanded their hands to be cut off, a cir-

cumstance of cruelty represented in the

marble, which now remains in the museum
of the capitol.

The statue of Pompey (now in the hall of
the Spada palace, but originally standing m
the curia or basilica of Pompey), at the base
of which Caesar fell, affords a singular proof
of a devjation from the known custom of the

Romans, who represented their living heroes
in armour. But the great triumvir is sculp-
tured as a deified hero, naked, and of colossal

proportions.

Abbate Winckelmann, with great inge-

nuity, asserts the statue denominated Cincin-
natus at Versailles, and another called Mar-
cus Agrippa at Venice, to have been of an.

earlier ana than that of those celebrated
Romans; and shews, with sufficient evidence;

that the style in which- they are executed is-

of a prior date.

We must now consider the arts as trans-

planted to Rome, although still professed, aU
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most exclusively, by Greek sculptors, Julius

Caesar, who., while in a private station, had
made au extensive collection of intaglios, and
small figures in ivory and bronze; and who,
when dictator, dedicated them as a public

benefaction in the temple of Venus Geuitrix
;

may be said to have left the love of the arts

as an inheritance to the Romans.

Augustus, after he assumed the imperial

government, dispatched Memmius ReguliiS

to collect from every city of Greece the sta-

tues yet remaining in them. His orders were
so well observed, that the finest pieces of

sculpture were brought to Rome, with a

profusion by which his palaces were crowd-
ed; and many were distributed in his nu-

merous villas. The Olympian Jupiter, of

Phidias, composed of gold and ivory, was al-

most the only statue that escaped; the artists

of Greece asserting, that from the state of its

materials, it would not bear removal.

Augustus encouraged also the prevailing

mode of representing in statuary the most
distinguished characters of the age, and
•placed many of their statues in public situa-

tions of eminence.

Succeeding emperors followed the ex-

ample of Augustus. We are informed by
Pausanias, that from the temple of Delphos
only, live statues were transported to Rome
by Nero, who also empiyed Zenodorus to

cast a colossal statue ofhim in bronze 110 feet

high.

Kero, however, indulged the perverseness

-of his taste in gilding, and otherwise disfigur-

ing, many of these exquisite works.

The triumphal arch built by Titus, and the

frieze in the temple of Minerva, built by Do-
milian, give a very favourable idea of the

arts under those emperors.

In the sculpture of triumphal bas-reliefs

ami trophies, the artists were particularly

-eminent. The architectural plans adopted

by Trajan were of such magnitude, that men
ot every kind of talents were invited to signa-

lize themselves under his munificent patro-

nage. His bridge over the Danube, his tri-

umphal arch at Ancona, his forum including

the column which now bears his name, appear

to have given employment to all the powers

©f human skill.

Under the auspices of Hadrian, the suc-

cessor of Trajan, the arts maintained a pro-

gressive degree of excellence, lie was emi-

nently accomplished, not only.as an admirer,

but was himself an artist. Every province

in Greece enjoyed his munificence; and the

-temple of Jupiter at Athens, which he re-

stored, and that of Cyzicum, on the shores

of Propontis, which he built, were stupen-

dous monuments of imperial splendour. Hav-

ing for eighteen years been engaged in vi-

siting the most distant parts of the Roman
empire, lie resolved to construct his villa at

Tivoli; in w hich, not only exactmodels of

(he most celebrated buildings he had seen,

should be erected, but that they should be

furnished with originals, or the finest copies,

of the most admirable statues. Iiis correct

judgment in all works of art contributed more

to the absolute superiority of this collection,

than the mere power of expending unlimited

treasures to procure it.

jt was by Hadrian that the fashion of hav-

ing portraits in statuary was so generally ex-

tended amongst the noble and opulent citizens
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of Rome. In his own villa at Tivoli were
placed, by his command, the statues and
busts not only of all his living, but of his de-

ceased, friends. Of. his favourite Antinous,

in various characters, there are infinite repe-

titions. That most valued was found on the

Esquiline hill, and was placed by Leo X. in

tiie Vatican : but it has lately been described

as Mercury, by the abate Visconti. Another
was found about 1770, in the Thermae Mari-
time of Hadrian, near Ostia. It represents

Antinous in the mythological character of

Abundance, and is now in the collection of

the Lion. J. Smith Barry, at Beaumont, in

Cheshire.

Some curiosity will be excited to enquire
the names of those artists who were so con-
stantly employed, and so amply patronised,

by Hadrian. Those only of Aristseus, Papias,

and Zeno, occur on the plinths of fragments
discovered amongst the Tiburtine ruins.

We are now advancing rapidly to the de-

cline of sculpture among the Romans. Of
the two Antonines, M. Aurelius appears to

have been the greater friend of the arts. His
equestrian statue in bronze in the area of

the capitol, still defies the competition of

the modern artists. 'Phis last epoch in-

cludes tiie reigns of Trajan, Hadrian, and the

Antonines, and terminates within that of

Commodus. It was most remarkable for tiie

character and high-finishing of heads intended
as portraits, particularly of the imperial

busts, as of M. Aurelius, Commodus when
young, and of Lucius Verus.

A statue, said to be of that degenerate
monster Commodus, in the character of a

young Hercules, is in the Belvedere
;
but the

superior style of the hair is a decisive proof,

according to the j udicious Winckelmann, that

it is a genuine Hercules of much higher an-

tiquity.

But a far inferior state of sculpture, in

which none of its pristine elegance could be
traced, is apparent in the bas-reliefs of two
triumphal arches, erected at Rome in tiie

reign of Septimius Severus. The arts, how-
ever, cannot he supposed to have declined

so suddenly from a scarcity of those persons

who professed them ; for many portraits in

marble, both of this emperor and his favour-

ite minister Plautianus, afford a convincing
proof, that the sculptors were many, vet
that the art was in decay.

The several authors who have pursued
this inquiry with the most ample and critical

investigation, are undecided in fixing the ex-
act period of the extinction of the arts at

Rome. Some ailow no proofs of their ex-
istence later than the Gordians

; and by
others they are extended to the reign of Li-

cinius Gallienus, in the 268th year of Christi-

anity. Why tiie profession of the arts should, I

in a great measure, cease, several causes
have been given; but tiie principal and most
obvious one is, that when Constantine deter-

mined to establish at Byzantium another ca-

pital of the Roman world, he pillaged the old

metropolis of its most valuable statuary, to

embellish a rival city. Those cities of Greece
also which were contiguous, supplied, of

course, ail easy prey. Implicit credit per-

haps is not to be given to an author of such
questionable veracity as Cedrenus; but from
him we learn, that Constantine had collected

the Olympic Jupiter of Phidias, the Gnidian
Venus of Praxiteles, and a colossal Juno, in

bronze, from her temple at Samos ; not t«
detail more of his catalogue. These, accord-
ing to Nicaetas, were broken in pieces, or
melted down, at the surrender of the Eastern
empire, and its metropolis, in 1204, to the
French and Venetians. The four bronze
horses in the Duomo of St. Mark at Venice,
were preserved from destruction, and trans-

ported in triumph.

From tiie reigns of tiie first Byzantine em-
perors, to the immediate successors of Theo-
dosius, we may perceive a ray of their former
geniu-, still animating the Greek artists. The
historical column of Arc tdius rose in no
very unequal emulation o; those ot Trajan
and Aiilonine at dome. But from many
epigrams ot the Anlhologia, it is evident that
able artists were to be found; audit maybe
candid to suppose, that such praise was not,
in every instance, extravagant o unmerited.
At the same time that Rome was laid waste
bv the Goths, the works in bronze by tiie

artists at Constantinople were held in consi-
derable estimation.

In the conclusion of his History of the De-
cline and Fall of the Roman Empire, the
erudite Gibbon has given a perspicuous ac-
count of the causes to which the ruins of
Rome may be ascribed.

During the fifteenth century, Petrarch and
Poggius, tiie celebrated Florentine rhetori-
cian and lawyer, very eloquently describe
tiie dilapidation by which they were sur-
rounded in their view of the imperial city,
after many centuries of injury sustained from
the G oths, the zeal of the primitive Christians,
tiie civil w'ars of her own nobility, and the
waste of materials, or the gradual decay of
time.

Poggius asserts, that six perfect statues
only remained, of all the former splendour
of the mistress of tiie world. Pour were ex-
tant in the baths of Constantine

; tiie others
were that now on tiie Monte-cavollo, and
the equestrian statue of M. Aurelius. Of
these, five were of marble; the sixth and last
is of bronze.

Poggius was the first collector of antique
statues

; and from him the great Cosmo de
Medici acquired a love of the arts, and
learned to enrich his cabinet with their pro-
ductions. His successors, with hereditary
emulation, exerted every power of wealtfi
and influence, to render that cabinet the
envy of Europe.
An investigation of the remains of Roman

grandeur, so iong and sedulously pursued,
was rewarded by frequent discoveries of the
finest antique sculptures; and the artists of
the modern schools established at tiie Flo-
rence, gave the first proofs of their ingenuity
in restoring and adapting those precious frag-
ments.

Many curious particulars relative to fhe
discovery of antique statues in the sixteenth
century, may be found in Ficoroni, in an ac-
count by Flaminius Vacca, printed at the
end ofNardini’s Roma Antica, and in Mont-
faucon. Several of these are also to be found
in Dallavvay’s Anecdotes, from which many
parts of this account of tiie arts have been
selected.

Modern art of sculpture.

Of the sculptors of the modern school, the
first who are deserving of notice are Niceolo
Pjlani, and his son Giovanni, whose works



in bas-relief became the principal ornaments
of the cathedrals which were built in Italy in

their time. They were born at Pisa, and
flourished in the middle of the 13th century.

To their names is to be added that of Niccolo
deli’ Area.
To these succeeded Donatello, born at

Florence, in 1393, whom an Italian author
calls the reviver oi sculpture: and Lorenzo
Ghiberti, celebrated for his admirable bas-

reliefs in bronze on the gates of the Baptis-

tery of St. John at Florence, of which Michael
Angelo said, that they deserved to be the
gates of Paradise. The compartments of

these gates are filled with subjects taken from
the Old Testament. The accompanying or-

naments of fruits, flowers, &c. are of the most
exquisite workmanship.
The list of succeeding sculptors, in Tus-

cany, is very numerous. Those of the greatest

celebrity are Michael Angelo Buonaroti, no
less eminent in sculpture than in painting;

Baccio Bandinelii; ISiccolo, called ilTribolo;

Gulielmo della Porta; Jacopo Sansovino;
Annibale Fontana; Benvenuto Cellini; Mont
Orsoli ; Giambologna, See. &e.
To these is to be added the name of Pro-

pertia di Rossi distinguished as much by her
misfortunes as her talents. Her history is

singularly interesting, if' the circumstances
related of her are authentic.

Propertia di Rossi was born at Bologna, at

the close of the fifteenth century. She was
not only versed in sculpture, but had reached
also no common excellence in music. Her
first works were carvings in wood, and on
peach-stones, eleven of which were in the

museum of the marquis Grassi at Bologna,
each representing on one side one of the
apostles, and on the other several saints. In
these minute attempts having gained uni-

versal applause, she then gave a public proof
of her genius in a work of considerable im-
portance, which she finished in marble, for

the front of the cathedral of St. Petronius. A
bust of count Guido Pepoli was likewise

greatly admired. The rules of perspective
'and architecture were equally familiar to her.

With all these talents, and a fame unrivalled

by her sex, Propertia was most unfortunate.

In early life she had been married without
sympathy, and had fixed her affections on
one whose heart was totally insensible.

Whi ie her health was daily yielding to de-
j

spair, she undertook the bas-relief, represent-

ing the story of Joseph and Potiphar’s wife,

which forms the principal subject of the work
above-mentioned, belonging to the church of

St. Petronius. It wT as at once a monument
of her hopeless passion, and of her admirable
skill.

The juvenile talents of Michael Angelo
were displayed in the imitation, first of Do-
natello, and next of the antique ; but he soon
formed his own distinct style, consistent with
the character of his native genius. This style

was, like his painting, invariably grand, flis

anatomical knowledge was at all times conspi-

cuous, and the display of it sometimes ex-

ceded the just bounds. His works in various

cities of Italy are numerous. The principal

ones are at Rome and Florence. In the former
city

,
the monument of Julius II. in the church

of St. Pietro in Vincoli, (which comprises
the well-known statue of Moses) and the ce-

lebrated work of the Pieta, in a chapel in St.

Peter’s, are worthy of the highest admiration.

SCULPTURE.

At Florence, his greatest work is in the sa-

cristy of St. Lorenzo, where he has placed the
statues of the dukes Lorenzo and "Giuliano
Medici, together with four emblematic
figures of Night, Day, "Twilight, and Dawn.

T lie superior genius of this great artist

established the school of sculpture in Flo-
rence

; and his successors were, for a long
period, little more than imitators of his style.

But although they succeeded in giving to

their figures an appearance of anatomical
knowledge, they were tar from equalling

their great exemplar in his profound concep-
tion of the principles of art. They may of
course all be considered as his inferiors in a
line which he had marked out for them.

With the decline of the republic of Flo-
rence, the arts also sunk into decay, or took
their flight to Rome, where Algardi became
the author of a new style, by studying to

unite the effects of painting with those of
sculpture, and thus deserting the real intent

of his art
; which is to imitate the forms, not

the appearances, of objects, the latter being
the province of painting.

By these means sculpture assumed, under
the hands of Algardi, a mannered air, which
it has never since wholly lost.

One of the most extraordinary works of
Algardi, is a large bas-relief, placed over an
altar in St. Peter’s church

; in which he has
represented St. Peter and St. Paul in the air,

averting by their menaces the haughty At-
tila, who was advancing to the attack of
Pome. The principal figures in this singular
work are of the highest relievo; those which
are supposed less in front are in mezzo-re-
lievo; and in the others the degree of relief

is proportionally diminished, until the most
distant figures are only marked with a simple
line. '1 his was considered in his time as the
mode of perfecting bas-relief; and Pope In-
nocent the Tenth rewarded the artist with a
present of 30,000 Roman crowns.

To Algardi succeeded Lorenzo Bernini,
born in 1398, who, pursuing the track which
Algardi had begun, and distinguishing him-
self at ati early age by extraordinary matu-
rity of talents, consulted ever afterwards no
other rules than the indulgence of his own
fancy, and sought celebrity from the flights

of caprice and extravagance. His first group
was Apollo and Daphne, at the moment that

the nymph begins to exhibit the change from
her natural form to that of the laurel-tree.

The figures are remarkably light and grace-
ful, -end the fame which this work acquired
for its author was of the most excessive de-

gree. His latter works at Rome were the
celebrated chair of St. Peter’s church, the
monument of the popes Urban the Eighth
and Alexander the Seventh, (he equestrian
statue of Constantine, and the fountain in the
Piazza Mavona.

The sculptors who followed were the imi-

tators sometimes of one, and sometimes of

the other, of these two masters.

At the same period flourished Francois du
Quesnoy, called Fiammingo, unrivalled in

the beautiful and tender forms of his infantine

figures. In his statue of Saint Susanna, he
proposed to imitate the simplicity of the

antique
;
and succeeded (says Mengs) in

imitating the superficial appearance, but not
the essential maxims, of the antieuts.
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Rusconi is the last sculptor worthy of par-

|

ticular notice, until the appearance o An-
tonio Canova, a Venetian, now living, and
whose productions exhibit talents of a very
extraordinary rank. Many accounts of his

works are to be found in the relations of mo-
dern travellers.

Of a date very little later than the revival
of art at Florence, is the commencement of
its cultivation in France. While Michael
Angelo was disclosing his wonderful powers
at Rome, under the pontificate of Leo the
Tenth, Jean Goujon attracted the admira-
tion of Paris, in the reign of Francis the First,

and continued to receive it in that of Henry
the Second. His name is frequently placed
in competition with the sculptors of" the Ita-

lian school. “ The works of Goujon (savs h
French writer) recai to our view the .simple
and sublime beauties of flic antique.” His
figures were however more esteemed on the
score of grace than of correctness. Tie ex-
celled particularly in works oi mezzo-relievo.
The Fontaine des Saints Innocens, in the Rue
St. Denis at Paris, is an instance of his merit
in this kind; as is also the tribune, support-
ed by colossal Caryatides, in the Salle des
Cent Suisses at the Louvre.

Girardon, bom in 1627, was at once (like
the preceding artist) a sculptor and architect.
His works were admired for the correctness
of design, and beauty of composition

;
and he

was said by his countrymen to have produced
chefs-d’ceuvres only. The magnificent mau-
soleum of cardinal Richelieu in the church
of the Sorbonne, the equestrian statue of
Louis the Fourteenth in the Place Vendome,
and numerous statues and groups in the gar-
dens of Versailles, are testimonials oU ins

merit.

Cotemporary in age and fame with Girar-
don, was Puget, born at Marseilles, in 1622,
and denominated by Louis the Fourteenth
“ the Inimitable.” He studied from the age
of 16 to 21, in Italy, where he distinguished
himself equally for the quickness of his ta-

lents, and his extraordinary diffidence in

them. Soon after his return to h s own
country, he was invited to Paris by M. Col-
bert, and executed many admirable works,
particularly the groups of Milo, and of An-
dromeda rescued by Perseus, in the park of
Versailles. Iiis works are celebrated by the
French for their elevated taste, correctness
of drawing, nobleness of character, and im
general the most happy fertility of genius.

His artful disposition of drapery for the dis-

play of the form beneath it, is much admired.
Puget’s reputation was at its height when-
Bernini became eminent at Rome; and it is

not more creditable to one than to the other
of these sculptors, that when Louis the Four-
teenth sent an invitation to Bernini to come
to Paris, that artist replied, that the king of
France had no occasion for his talents, while
he had such a sculptor as Puget in his domi-
nions.

The other countries on the continent hav-
ing chiefly received the rudiments of art

from the two already mentioned, have culti-

vated a similar taste in most of their works
of sculpture. Many artists, however, have
appeared worthy of high praises : and in mo-
dern days the names of Zauner in Vienna,
Sergei in Stockholm, and Koslovski in P«-
tersburgh, stand high in estimation.



s c u SEA€-lfF

It is now requisite to turn our attention to

England ; where, although the early period
of the kingdom have left many memorials
of the talents of our artists, the present school

of sculpture is of a very recent date. From
the time of the Reformation, the art of sculp-

ture lias been almost wholly in the hands of

foreign artists. Cibber, Gibbons, Rysbrack,
Scheemaker, Roubiliac, and some others,

were employed on all public occasions to the

exclusion of native artists.

The principal works of Cibber are the

statues on the front of Bedlam, those of se-

veral of our kings round the Royal Exchange,
and others at Chatsworth and Cambridge.
He was the father of the celebrated dramatic
writer Colley Cibber.

Of GrinlingGibbons is a statue in bronze of

James II. now in Scotland-yard, in the Ro-
man costume. In minute ornaments, carved

in wood, Gibbons has few equals. His works
of that kind are frequent: some of the best

are at lord Egrement’s at Petworth, Windsor,
and the duke of Norfolk’s at Holm Lacey.
In the chapel of Trinity-college, Oxford,

are other striking proofs of his genius.

Rysbrack’s first appearance in England
was about the year 1720, when the statuaries

of Paris, particularly Le Paiitre, Vancleve,

Bouchardon, and Le Gros, enjoyed the first

reputation, and had many scholars, whose
invention was exhausted in the classical fop-

peries of the royal gardens. Wherever he

acquired the elements of his art, he displayed

talents of a masterly artist in England. His
bronze equestrian statue of king William at

Bristol, and his monument of bishop Hough
in Worcester-cathedral, are counted among
Iiis superior works.

Some of the busts by his hand are, John
Baliol, king of Scots, at Balioi college Al-

fred, at the university, finished by Wilton;
Gibbs, the architect, in the lladclilf library

;

Dr. R. Friend, archbishop Boulter, and pro-

bably the busts of George I. and If. at Christ-

church.
•

Scheemakers has left many valuable works:

his statue of Shakspeare, on the monument
of our immortal bard, in Westminster-abbey,

procured him the greatest celebrity.

Roubiliac was a native of Lyons, a city

which has given birth to several French
sculptors ; to Coysevox, N. Ooustou, and
l’Amoureux, the cotemporary of Roubiliac,

and with some probability his fellow-scholar

under Coustou. There is a want of simpli-

city in tire works of this artist, from which

the celebrated statue of Newton at Trinity-

college, Cambridge, is by no means exempt.

Mr. Nightingale’s monument in West-
minster-abbey, says Walpole, although finely

thought and well executed, is more theatric

than sepulchral.

At Christchurch are fine busts of Dr. Mat-

thew Lee, Dr. R. Frewen, and one of the

founders at All-souls.

Since the time of the foreign artists above

mentioned, many eminent English sculptors

have appeared, whose works are to be found

in our churches and other public buildings.

Wilton, Nollekens, Banks, Bacon, Flaxman,
Westmacott, are some of the most conspi-

cuous names of out modern school. Wilton

executed some good monuments in West-
jniuster-abbey ;

Nollekens has established a !

SCY
fame which has stood the test of a long life

of constant practice, and remains unuimi-

nished.

The characteristic merits of Banks and
Bacon are thus described by Mr. Hoare, in

his inquiry into the State of The Arts in

England. “ Banks was among those who
most zealously sought the enlargement of

professional knowledge in the stores of Rome.
A mind ardently roused to competition with

the works of excellence which he beheld,

and a hand trained from infancy to a ready

expression of his conceptions, imparted to

his productions an air of antient art.

“ Bacon’s genius was of native growth

;

he traversed no distant regions for improve-

ment of his art, but drew from the researches

of others sufficient food for an active and
ready fancy. His conceptions were quick

and sparkling, his execution polished, and
his whole work characteristically graceful.”

The sculpture of Flaxman denotes a chaste

and correct taste, founded on the most cri-

tical study of the works of Grecian art.

Westmacott is an able pupil of the Vene-
tian Canova.
England also boasts her female sculptors.

The Hon. Mrs. Darner, and the illustrious

a tress Siddons, have shewn distinguished ta-

lents in this art.

SCURVY. See Medicine, Vol. II. p.

154, col. 2.

SCUTAGE was antiently a tax imposed
on such as held lands, &c. by knight’s ser-

vice, towards furnishing the king’s army :

hence scutagio habendo was a writ that lay

for the king, or other lord, against tenants

holding bv knight’s service, to serve in per-

son, or send a sufficient man in their room,
or pay a certain sum, &c.

SCUTELLARIA, scull-cap, a genus of

tlie gymnospermia order, in the didynamia
class of plants, and in the natural method
ranking under the 40th order, personatse.

The calyx is short, tubulated, has the mouth
entire, and close after {lowering. There are

two species in Britain, the galericulata and
minor. 1. The galericulata, blue scull-cap,

or hooded willow-herb. It grows on the

banks of rivers and lakes, is bitter, and has a

garlic smell. 2. Minor, little red scuil-cap,

or willow-herb. The stalks are about eight

inches high; the leaves are heart-shaped,

oval ; the flowers are purple. It grows in

fens, and on the sides of lakes. There are

fourteen other species.

SCUTTLES, in a ship, square holes'- cut

in the deck, big enough to let in the body
of a man, serving to let people down into

any room below upon occasion, or from one
deck to another. They are generally before

the main-mast, before the knight in the fore-

castle
; in the gun room, to go down to the

stern-sheets; in the round-house, to go down
into the captain's cabin, when forced by the

enemy in a fight aloft. There are also some
smaller scuttles, which have gratings over

them : and all of them have covers that

people may not fall down through them in

the night.

Scuttle is also a name given those little

windows and long holes which are cut out in

cabins to let in light.

SCYLLARUS, a genus of insects, accord-

ing to Fabrieius, of the order apt-era; but by

the Linnisan system it is ranked with the ge-
nus cancer. See Plate Nat. Hist. tig. 358.

SCYLLEA, a genus of insects of the

order vermes mollusca. The generic cha-

racter is, body compressed, and grooved along
the back; mouth consisting of a terminal

toothless aperture; tentacula three on each
side, and placed beneath. There are two
species.

SCYTHROPS, a genus of birds of the

order pic;e. The generic character is, bill

large, convex, sharp-edged, channelled at

the sides, hooked at the point
; nostrils naked,

rounded at the base of the bill
; tongue car-

tilaginous, split at the point
;

feet* climbers.

There is but a single species, viz. the psitta-

cus, which inhabits New South Wales
;
the

size of a crow, but from tho length of the

tail measures 26 inches long.

6 FA, in a strict sense, signifies a large

portion of water almost surrounded by land,

as the Baltic and Mediterranean seas
;
but it

is frequently used for that vast body of water
which encompasses the whole earth.. See
Ocean.
What proportion the superficies of the sea

bears to that of the land, cannot easily be
ascertained. Button has supposed that the sur-

face of our globe is equally divided between
land and water, and has accordingly calculat-

ed the superficies of the sea to be 85,490,506
square miles. But it is now well known
that the ocean covers much more than half

of the earth’s surface. Button believed the
existence of a vast southern continent, which
captain Cook has shewn to be visionary. It

was this circumstance which misled him. Ac-
cording to the most accurate observations

hitherto made, the surface of the sea is to

the land as three to one; the ocean, there-

fore, extends over 128,235,759 square miles,

supposing the superficies of the whole globe
to be 170,981,012 square miles. To ascer-

tain the depth of the sea is still more difficult

than its superficies ; both on account of the

numerous experiments which it would be
necessary to make, and the want of proper
instruments for that purpose. Beyond a cer-

tain depth the sea lias hitherto been found
unfathomable ; and though several very
ingenious methods have been contrived
to obviate this difficulty, none of them lias

completely answered the purpose. We
know in general that the deptii of the sea in-

creases gradually as we leave the shore
;
but

if this continued beyond a certain distance,

the depth in the middle of the ocean would
be prodigious. Indeed the numerous islands

every where scattered in the sea demonstrate
the contrary, by showing us that the bottom
of the water is unequal like the land; and
that, so far from uniformly sinking, it some-
times rises into lofty mountains. If tire

depth of the sea is in proportion to the ele-

vation of the land, as lias generally been
supposed, its greatest depth will not exceed
five or six miles, for there is no moun-
tain six miles perpendicular above the le-

vel of the sea. 'The sea has never been ac-
tually sounded to a greater depth than a mile
and sixty-six feet

;
every thing beyond that

therefore rests entirely upon conjecture and
analogical reasoning, which ought never to

be admitted to determine a single point that

can be ascertained by experiment, because,
when admitted, they have too often led to
false conclusions. Along the coasts, where



the depth of the sea is in genera! well known,
it has always been found proportioned to the
height of the shore: when the coast is high
and mountainous, the sea that washes it' is

deep ; when, on the contrary, the coast is

low, the water is shallow. Whether this ana-
logy holds at a distance from the shore, ex-
periments alone can determine.

To calculate the quantity of water con-
tained in the sea, while its depth is unknown,
is impossible. But if we suppose with Buf-
fon that its medium depth is the fourth part
of a mile, the ocean, if its superficies is

128,235,759 square miles, will contain

32,058,939,75 cubic miles of water.

Let us now endeavour to compute the
quantity of water which is constantly dis-

charged into the sea. For this purpose let

us take a river whose velocity and quantity

of water are known, the Po, for instance,

which, according to Riccioli, is 1000 feet (or

100 perches of Boulogne) broad, ten feel-

deep, and runs at the rate of four miles in an
hour

;
consequently that river discharges

into the sea 200,000 cubic perches of water
in an hour, or 4,800,000 in a day. A cubic
mile contains 125,000,000 cubic perches;
the Po therefore will take twenty-six days to

discharge a cubic mile of water into the sea.

Let us now suppose, what is perhaps not very
far from the truth, that the quantity of wa-
ter which the sea receives from the rivers in

any country is proportioned to the extent of

that country. The Po from its origin to its

mouth traverses a country 380 miles long,

and the rivers which fall into it on every side

rise from sources about sixty miles distant

from it. The Po, therefore, and the rivers

which it receives, water a country of 45,000
square miles. Now since the whole super-

ficies of the dry land is about 42,745,253
square miles, it follows, from our supposition,

that the quantity of water discharged by all

the rivers in the world, in one day, is thirty-

six cubic miles. If, therefore, the sea con-

tains 32,058,939 cubic miles of water, it

would take all the rivers in the world 2439
years to discharge an equal quantity.

It may seem surprising that the sea, since

it is continually receiving such an immense
supply of water, does not visibly increase,

and at last cover the whole earth. But our
surprise will cease, if we consider that the

rivers themselves are supplied from the sea,

and that they do nothing more than carry
back those waters which the ocean is conti-

nually lavishing upon the earth. Dr. Halley
has demonstrated that the vapours raised

from the sea and transported upon land are

sufficient to maintain all the rivers in the

world. The simplicity of this great process

is astonishing : the sea not only connects dis-

tant countries, and renders it easy to trans-

port the commodities of one nation to ano-
ther, but its waters rising in the air descend
in showers to fertilise the earth and nourish

the vegetable kingdom, and collecting into

livers flow onwards, bringing fertility and
wealth and commerce along with them, and
again return to the sea to repeat the same
round.

As the sea covers so great a portion of the

globe, we should no doubt, by exploring its

bottom, discover a vast number of interest-

ing particulars. Unfortunately, in the great-
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er part of the ocean this lfos hitherto been
impossible. Part, however, has been exa-
mined ; and the discoveries which this exa-
mination has produced may enable us to

form some idea at least of the whole. The
bottom of the sea, as might have been con-
jectured indeed beforehand, bears a great
resemblance to the surface of the dry land,
being, like it, full of plains, rocks, caverns,
and mountains

; some of which are abrupt
and almost perpendicular, while others rise

with a gentle declivity, and sometimes town-
above the water and form islands. Neither
do t he materials differ which compose the
bottom of the sea and the basis of the dry
land. If we dig to a considerable depth in

anv part of the earth, we uniformly meet
with rock

; the same thing holds in the seal

The strata too are of the same kind, disposed
in the same manner, and form indeed but one
whole. The same kind of mineral and bitu-
minous substances are also found interspersed
with these strata

; and it is to them probably
that the sea is indebted for its bitter taste.

Over these natural and original strata an ar-

tificial bed has pretty generally been formed,
composed of different materials in different

places. It consists frequently of muddy tar-

tareous substances firmly cemented together,
sometimes of shells or coral reduced to pow-
der, and near the mouths of rivers it is gene-
rally composed of fine sand or gravel.

4 he ocean differs more in saltness in different

climates towards the equator than nearer the
poles. This seems to arise from the different
quantities of water which -are evaporated, in

proportion to those which fall in rain. One
pound of sea-water in the Baltic yields about
a quarter of an ounce of salt

; near Holland
half an ounce; and in the British seas about
two ounces. Boyle has also observed, that in

places of great depth the water is saltest at
the bottom.

In the voyage made towards the north
pole in 1773, it was found that the sea-water
at the Nore contained not quite one thirty-

sixth of salt; at the back of Yarmouth sands,
not quite one thirty-second

;
off Flamborough

Head, rather more than one twenty-ninth
;

off Scotland, rather less than one 'twenty-
ninth

; latitude 74°, at sea, one twenty-ninth
;

and in latitude 78°, rather le9s than one
twenty-eighth.

The cause of the saltness of the ocean has
been a subject of investigation among phi-
losophers in almost all ages, but it still remains
in great obscurity, There can be little

doubt that a large quantity of saline mat-
ter existed in this globe' from the crea-
tion ; and, at this day, we find immense beds
of sal gem, or common salt, buried in the
earth, particularly at Cracow

; but whether
these collections have been derived from the
ocean, and deposited in consequence of the
evaporation of its waters in certain circum-
stances

; or whether the ocean was itself ori-

ginally fresh, and received its salt from col-

lections of saline matter situated at its

bottom, or from that brought by the in-

flux of rivers ; cannot now be ascertain-

ed, No accurate observations on the degree
of saltness of the ocean in particular latitudes

were made till the present century, and it

is not possible, therefore, to ascertain what
was the state of the sea at any consider-
able distance of time, nor, consequently,
whether its degree of saltness increases, de~
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creates, or is stationary. From differences

among aquatic animals, however, some of
which seem adapted to salt water, and some
to fresh, it is probable, that both these states

of water existed from the creation of the

world. We know, it is true, that some kinds
of fish, as salmon, are capable of existing

both in fresh and in salt water, and that habit

has a powerful influence overall animals ; but
this is not sufficient to refute the main fact,

that some kinds of risk thrive only in salt wtf-

ter, others in fresh; some in standing' pools,-

and others in rapid currents.

That excellent philosopher and chemist*
the bishop of Lendaff, has recommended a
most simple and easy mode of ascertaining'

the saltness of the sea in any latitude
;
and

as the language, in point of perspicuity and
correctness, cannot be improved, we take the
liberty of inserting it in his own words :

“ As it is not every person who can make
himself expert in the use of the common
means of estimating the quantity of salt con-
tained in sea-water, I will mention a method
of doing it which is so easy and simple, that

every common sailormay understand and prac-
tise it, and which, from the trials 1 have made
of it, seems to be as exact a method as any
that has yet been thought or. Take a clean
towel or any other piece of cloth, dry it well
in the sun or before the fire, then weigh it

accurately, and note down its weight
;
dip it

in the sea water, and when taken out, wring
it a little till it will not drip, when' hung up
to dry

; weigh it in this wet state, then dry it

either in the sun or at the fire, and, when it is

perfectly dry, weigh it again. The excess of
the weight of the wetted cloth above its ori-

ginal weight, is the weight of the sea-water
imbibed by the cloth

; and the excess of;the
weight of the cloth after being dried, above
its original weight, is the weight of the salt

retained by the cloth; and by comparing this

weight with the weight of the sea-water
imbibed by the cloth, we obtain the propor-
tion of salt contained in that species of seq-
water.

“ Whoever undertakes to ascertain the
quantity of salt, contained in sea-water, either
by this or any other method, would do well
to observe the state of the weather preceding
the time when the sea-water is taken out of
the sea, for the quantity of salt contained in

the water near the surface may be influenced
both by the antecedent moisture and the an-
tecedent beat of the atmosphere.”
Whether the sea is sailer or not at different

depths, notwithstanding Mr. Boile’s obser-
vations before quoted, has not yet been pro-
perly ascertained

; but that its temperature
varies considerably in proportion to the
depth we have decisive proof.

“ With respect to the temperature,” savs
bishop Watson, “ of the sea at different
depths, it seems reasonable enough to sun-
pose, that in summer time it will be hotter
at the surface than at any considerable depth
below it, and that in winter it will be colder.

“ Mr. Wales describes the instrument he
made use of for trying the temperature of
the sea at different depths, in the following
terms : ‘ The apparatus for trying the sea-
water at different depths consisted of a square
wooden tube of about eighteen inches ionn
and three inches square externally. It was
fitted with a valve at the bottom, and another
at the top, and had a contrivance for sus*
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pending the thermometer exactly in the

middle of it. "When it was used it was fast-

ened to the deep sea-line, just above the

lead, so that all the way as it descended the

water had a free passage through it, by means

of the halves which were then both open ; but

the instant it began to be drawn up, both the
j

valves closed by the pressure of the water,

and of course the thermometer was brought

;

up in a body of water of the same tempera- i

ture with that it was let down to.' With
this instrument, which is much the same with

one formerly described by Mr. Boyle, in his

observations about the saltness of the sea,

water was fetched up from different depths,

and its temperature accurately noticed, in

different seasons and latitudes.

“ August 27, 1772, south latitude 24°. 40'.

The heat of the air was 72-§,—of the water

attire surface 70,—of water from the depth of

80 fathoms 68.
“ December 27, 1772, south latitude 58°,

2t'. The heat of the air was 31,—of the

water at the surface 32,— of water from the

depth of 160 fathoms 33\.
“ In the voyage to the high northern lati-

tudes before mentioned, they made use of a

bottle to bring up water from the bottom,

which is thus described :
‘ The bottle had a

coating of wool, three inches thick, which

was wrapped up in an oiled skin, and let into

a leather purse, and the whole inclosed in a

well-pitched canvas bag, firmly tied to the

mouth of the bottle, so that not a drop of wa-

ter could penetrate to its surface. A bit of

lead shaped like a cone, with its base down-

wards, and a cord fixed to its small end, was

put into the bottle ; and a piece of valve lea-

ther, with half a dozen slips of thin bladder,

were strung on the cord, which, when
pulled, effectually corked the bottle on the

inside.’ We have here put down two of the

experiments which were made during that

voyage.
“ August 4, 1773, north latitude 80\ 30'.

The heat of the air was 32,—-of the water at

the surface 36,—of water fetched up from

the depth of 60 fathoms under the ice 39.

September 4, 1773, north latitude 65°.

The heat of the air was 66-'-, of the water at

the surface 55,—of water from the depth of

683 fathoms 40.
“

It appears from all these experiments

that, when the atmosphere was hotter than

the surface of the sea, the superficial water

was hotter than that at a great depth ;
and

when the atmosphere was colder than the

surface of the sea, it is evident that the su-

perficial water was somewhat colder than at

a considerable distance below it.”

Sea-water may be rendered iresh by freez-

ing, which excludes or precipitates the saline

particles ;
or by distillation, which leaves the

salt in a mass at the bottom of the vessel.

Upon these principles, a mode of obtaining a

supply of fresh water at sea was recommend-

ed some years ago to the admiralty, by Dr.

Irving. It consisted in only adapting a tin

tube of suitable dimensions to the lid of the

common ship’s kettle, and condensing the

steam in a hogshead which served as a re-

ceiver. By this mode a supply of twenty-

live gallons of fresh water per hour might be

obtained from the kettle of one of our ships

ef war.

The sea shall be open by the laws of

England, to all merchants. The main sea

SEB
beneath the low-water mark, and round Eng-

j

land, is part of England, for there the admi-

ralty has jurisdiction. 1 Inst. 260.

SEAL, is either in wax, impressed with a

device and attached to deeds, &c. or the in-

strument with which the wax is impressed.

Sealing of. a deed, is an essential part of it
;

for if a writing is not sealed, it cannot be a

deed. See Deed.
SEALER, an officer in chancery, appoint-

ed by the lord chancellor or keeper of the

great seal, to. seal the writs and instruments

there made in his presence,

SEALING, in architecture, the fixing a

piece of wood or iron in a wall with plaister,

mortar, cement, lead, and other solid bind-

ing.

SEAMEN: by various statutes, sailorshav-

ing served the king for a limited time, are

free to use any trade or profession, in any

town of the kingdom, except in Oxford or

Cambridge.
Rv 2 Geo. II. c. 36, made perpetual by

2 Geo. III. c. 31, no master of any vessel

shall carry to sea any seaman, his own ap-

prentices excepted, without first entering

into an agreement with such seaman for his

wages: such agreement to be made in writing,

and to declare what wages such seaman is to

receive during the whole of the voyage, or

for such time as shall be therein agreed upon ;

.and such agreement shall also express the

voyage for which such seaman was shipped

to perform the same. 1 he provisions of this

act are enforced by a penalty of ten pounds

for each mariner carried to sea without such

agreement, to be forfeited by the master to

the use of Greenwich-hospital. This agree-

ment is to be signed by eac-h mariner within

three days after entering on board such ship,

and is, when executed, binding on all parties.

SEAM or Seme of corn, is a measure of

eight bushels.

Seam ofglass, the quantity of 120 pound,

,

or 24 stones each five pounds weight. The
seam of wood is a horse-load.

Seams of a ship, are places where her

planks meet and join together. There is

also a kind of peculiar seam in the sowing of

sails, which they call monk-seam ;
the other

seam of a sail is the round seam, so called

from its being round like the common seams.

SEARCHER, an officer of the customs,

whose business is to search and examine all

ships outward-bound, to see whether they

have any prohibited or unaccustomed goods

on board.

SEASIN, or Seasing, in a ship, the name
of a rope by which the boat rides by the

ship’s side when in the harbour, &c.

SEBATS. As the sebacic acid was, strict-

ly speaking, unknown till the late experi-

ments of Thenard, the description of the se-

bats published by former chemists cannot be

admitted as exact till they are verified by a

new examination. These salts of course are

unknown, if we except the few facts point-

ed out by Thenard. This chemist, however,

has announced his intention of publishing a

detailed account of them.

1. When sebacic acid is drop! into barytes

water, lime water, or strontian water, it does

not render these liquids turbid. Hence we
learn, that the sebats of the alkaline earths

are soluble in water.

2. The alkaline sebats are likewise soluble.

Sebat of potass has little taste, does not at-

tract moisture from the air
; and when sul-

phuric, nitric, or muriatic acid is poured

upon it, sebacic acid is deposited. When
the concentrated solution of this salt is mixed .

with any of these acids, it becomes solid from
the crystallization of the sebacic acid.

SEBACIC acid. Chemists bad long sus-

pected that an acid could be obtained from

tallow, on account of the acrid nature of the

fumes which it emits at a high temperature ;

but it was M. Grutzmacher who first treated

of it particularly in a dissertation He Ossium
Medulla, published in 1748. Mr. Rhodes
mentioned it in 1753 ;

Segner published a

dissertation on it in 1754 ; and Creil exam in- :

ed its properties very fully in two dissert a- i

tions published in the Philosophical Transac-

tions for 1780 and 1782. It was called at

first acid of fat, and afterwards sebacic acid.

But at- the period when tlie.se chemists
j

made their experiments, the characteristic

properties of the different acids were not suf-
‘

ticiently known to enable them to distinguish j

acids from eacli other with precision, The-

nard examined the subject in 1801, tried all

the processes of Creil and Guyton Morveau,

and found that the acids procured by them
were either acetic, or the acid employed in

the process. Real sebacic acid had hitherto-

escaped the examination of chemists. It may
be procured by the foliowing method, for

which we are indebted to Thenard.

L. Distil hog’s lard, wash the product with,

hot water, separate this water, and drop into

it acetat of lead. A flaky precipitate appears,.]

which is to be washed and dried, mixed with

sulphuric acid, and heated, A melted sub-
;

stance analogous to fat, swims on the surface,]

which is to be carefully separated. This

substance is sebacic acid. It may be dis-|

solved in hot water, and on cooling crystal-

j

line needles are deposited. This acid may
be obtained also by evaporating the water

employed in washing the product of distilled

hog’s lard. Or this water may be saturated

with potass, and afterwards precipitated with

acetat of lead as above. Its properties are

the following.

2. It has no smell, its taste is slightly acid,
j

and it reddens the tincture of turnsole. When
heated it melts like tallow. It is soluble in

cold, but much more soluble in hot water.

Boiling water saturated with it becomes solid

on cooling ;
alcohol also dissolves it abun-

dantly. Ic crystallizes in needles; but by

proper precautions it may be obtained in

long, large, and very brilliant plates.

It occasions a precipitate in the acetat and,

nitratof lead, the nitrat of silver, the acetat

and nitrat of mercury. It forms peculiar

salts with the alkalies and earths. It does

not render lime water, barytes, or strontian

water turbid. Sebat of potass has little taste,

does not attract moisture from the air ;
and

when sulphuric, nitric, or muriatic acid is

poured upon it, sebacic acid is deposited :

when its solution is concentrated and mixed
with any one of these acids it becomes solid.

SECALE, rye, a genus of the digynia

order, in the triandria class of plants; and in

the natural method ranking under the 4th

order, gramina. The calyx is a glume of

two leaves, which are opposite to one ano-

ther, erect, linear, pointed, and les than the

corolla. The corolla consists of two valves,

the exterior of which ends in a beard.
r

l here

4
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are four species : the viilosum, orientale,

\

creticum, and cercale. I he viilosum, or

wood rye-grass, is distinguished by a calyx

with wedge-shaped scales, and by the fringe

•of the glume being woolly. The glumes of

the orientale are shaggy, and the scales of the

calyx are shaped like an awl. The glumes of

the" creticum are fringed on the outside.

The cercale, or common rye, has glumes

with rough fringes. It is a native of the is-

land of Candia, was introduced into England

many ages ago, and is the only species of

;

rye cultivated in this kingdom. There are,

I however, two varieties, the winter and spring

rye.

[:

' The winter rye, which is larger in the

grain than the spring rye, is sown in autumn
!i at the same rime with wheat, and sometimes

mixed with it ;
but as the rye ripens sooner

than the wheat, this method must be very ex-

ceptionable. The spring rye is sown along

with the oats, and usually ripens as soon as

the winter rye ;
but the grain produced is

lighter, and it is therefore seldom sown ex-

I

cept where the autumnal crop has failed.

Rye is commonly sown on poor, dry,

;

limestone, or sandy soils, where wheat will

not thrive. By continuing to sow it on such

I

a soil for two or three years, it will at length

ripen a month earlier than that which lias

been raised for years on strong cold ground.

Rye is commonly used for bread either

alone or mixed with wheat. This mixture

is called meslin, and was formerly a very

common rop in some parts of Britain. Mr.

Marshall tells us, that the farmers in York-

! shire believe that this mixed crop is never

affected by mildew, and that a small quantity

Of rye sown among wheat will prevent this

destructive disease. Rye is much used for

bread in some parts of Sweden and Norway
by the poor people. About a century ago rye-

bread was also much used in England ; but

being made of a black kind of rye, it was of

the same colour, clammy, very detergent,

and consequently not so nourishing as

wheat.

Rye is subject to a disease which the

French call ergot, and the English horned

rye ;
which sometimes happens when a very

hot summer succeeds a rainy spring. Ac-
cording to Tissot, horned rye is such as suf-

fers an irregular vegetation in the middle

substance between the grain and the leaf,

producing an excrescence of a brownish co-

lour, about an inch and a half long, and two-

tenths of an inch broad. Bread made of this

kind of rye has a nauseous acrid taste, and

produces spasmodic and gangrenous dis-

orders.

SECANT, in geometry, is a line that cuts

another, or divides it into two parts. See

Trigonometry.
SECHIUM, a genus of the svngenes'a

order, in the moncecia class of plants ;
and in

the natural method ranking under the 34th

j

order, cueurbitaceax 'The male calyx is

I quinquedentate and monophyllous ; the co-

rolla monopetalous ; the live filaments are
1 united in an erect tube. In the female flower

the pistiilum is cylindrical and erect; the

I stigma large, peltaled, and reflected ;
the

! pericarpium large, oval, unequal, fleshy, and

j

unilocular, containing one seed, which is

smooth, compressed, and fleshy. Of thi*

! there is only one species, viz. the edulis, or

L chocho vine. This is cultivated and grows

very luxuriantly in many places in Jamaica.

The vines run and spread very much. The
fruit is boiled, and served up at table by way
of greens ; and the root of the old vine is

somewhat like a yam (dioscorea), arid on

being boiled or roasted tastes farinaceous aiid

wholesome.
SECOND, in geometry, chronology, &c.

the sixtieth part of a prime or minute, whe-
ther of a degree, or of an hour : it is denoted
by two small accents, thus (").

Second, in music, an interval of a con-

joint degree. There are four kinds of seconds.

The diminished second, containing four com-
mas; the minor second, consisting of live

commas ;
the major second, consisting of

nine commas ;
and the redundant second,

composed of a whole tone and a minor semi-

tone.

SECONDARY, in general, something
that acts as second, or in subordination to

another. Secondary circles of the sphere,

are circles passing through the poles of some
great circle : thus the meridians and hour-

circles are secondaries to the equinoctial.

There are also secondaries passing through

the poles of the ecliptic, by means of which
all stars are referred to the ecliptic.

Secondary, an officer who is second, or

next to the chief officer ; as the secondaries

to the prothonotaries in the courts of B. R.
and C. B.

SECRETARY, an officer who by his mas-
ter’s orders writes letters, dispatches, and
other instruments, which he renders authen-

tic by his signet. Of these there are several

kinds ; as, 1. Secretaries of state, who are

officers that have under their management
and direction the most important affairs of

the kingdom, and are obliged constantly to

attend on the king : they receive and dis-

patch whatever comes to their hands, either

from the crown, the church, the army,. pri-

vate grants, pardons, dispensations, See, as

likewise petitions to the sovereign : which
when read, are returned to them ; ail which
they dispatch according to the direction of

the king in council. They have authority to

commit persons for treason, and other of-

fences against the state, as conservators of

the peace at common law, or as justices of

the peace throughout the kingdom. They
are members of the privy and cabinet coun-
cil, which is seldom or never held without

one of them being present ; as to the business

and correspondence in all parts of this king-

dom, it is managed by the secretary for the

home department. With respect to foreign

affairs, the business is in the foreign office.

There has been lately established a secretary of

state for the war department, which must not

be confounded with the secretary at war.

The secretaries have each two under-secre-

taries, and one chief clerk. To the secre-

taries of state belong the custody of that seal

properly called the signet, and the direction

of two other offices, one called the paper-

office, and the other the signet-office. See
Paper-office and Signet-office.
2 Secretary of an embassy, a person at-

tending an ambassador for writing dispatches

relating to the negotiation. There is a great

difference between the secretary of an em-
bassy, and the ambassador’s secretary ; the

last being a domestic or menial of the am-
bassador, and the first, a servant or minister

of the prince. 3. The secretary at war, an

officer of the war-office, who has two chid •

clerks under him, the last of which is the se-

cretary’s messenger. There are also secre-

taries in most of the other offices.

SECRETION, in the animal economy,,

the separation of some fluid mixed with the

'

blood by means of the glands. See Physi-
ology.
Secretions, morbid. In different diseases

to which the animal body is subject, various

fluids make their appearance which did not

previously exist, at least under the forms

which they assume. Thus in the dropsy the

cellular substance, frequently the cavities of

the head, breast, or abdomen, are filled with

a whitish liquid. Where any part of the

skin is irritated into a blister, the interval be-

tween the cutis and cuticle is filled with a

transparent fluid ;
and when any part of the

muscles or skin is wounded, the ulcer is soon

covered with a matter called pus. See Pus.
A thin sanies exudes from cancers and cari-

ous bones. The liquor of the dropsy is found

upon examination to agree almost exactly

with the serum of the blood. T he liquor of

blisters is composed also of the same consti-

tuents as the serum of blood : from 200 parts,

has been obtained by chemical analysis'

36 albumen,
4 muriat of soda,

2 carbonat of soda,

2 phosphat offline,

156

200 .

SECTION, in geometry, denotes a side

or surface appearing of a body or figure cut

by another ; or the place where lines, planes,

&c. cut each other.

The common section of two planes is al-

ways a right line
;
being the line supposed

to be drawn on one plane by the section of

the other, or by its entrance into it.

Section of a building, in architecture, is

the same with its profile
;
or a delineation

of its heights and depths raised on a plana*

as if the fabric was cut asunder to discover

its inside.

Sections, conic, in geometry. See Conic
Section.
SECTOR, in geometry, is a part of a

circle, comprehended between two radii and

the arch
;
or it is a mixed triangle, formed

by two radii and the arch of a circle.

Sector. See Instruments mathe-
M ATICAL.
SECUND1NES. See Midwifery.
SECURIDACA, a plant belonging to the

class of diadelphia, and to the order of octan-

dria. The calyx has three leaves, which are

small, deciduous, and coloured. The corolla

is papilionaceous. The vexillum, consisting

of two petals, is oblong, straight, and con-'

joined to the carina at the base. The carina

is of the same length with the ake. T he le-

gumen is ovated, unilocular, monospennous,

and ending in a legulated ala. There are three

species. The erecta has an upright stem : the

scandens is a climbing plant, and is a native

of the West Indies.

SECUTORES, in antiquity, a kind of

gladiators among the Romans, who fought

against the retiarii. The secutores were

armed with a sword and buckler, to keep off

the net or noose of their antagonists, and they

wore a cask on their head.
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SEDATIVES. See Materia Medica,

vol. II. p. 110, col. 2, Narcotics.

SE DEFEND ENDO, in law, a plea

vised for him that is charged with the death of

another, by alleging that he was under a

necessity of doing what he did in his own de-

fence; as that the other assaulted him in

such a manner, that if he had not done what

lie did, he must have been in hazard of his

own life. But here the danger must appear

so great, as to be inevitable. See Homi-
cide.

SEDITION, among civilians, is used for

a factious commotion of the people, or an as-

sembly of a number of citizens without law-

ful authority, tending to disturb the peace

and order of the society. This offence is of

different kinds: some seditions more immedi-

ately threatening the supreme power, and

the subversion o' the present constitution of

the state; others tending only towards the re-

dress of private grievances. Among the

Rbmaifs, therefore, it was variously punished,

according as its end and tendency threatened

greater mischief. See lib. i. God. de Sediti-

osis, and Mat. de Crimin. lib. ii. n. 5. de

Lx's.i Majestate. In the punishment, the

"authors and ringleaders were justly distinguish-

ed from those who, with less wicked inten-

tions, joined arid made part of trie multi-

tude.

The same distinction holds in the law of

England and in that of Scotland. Some
kinds of sedition in England amount to high

treason, and come within the stat. 25 Edw.
HI. as levying war against the king. And
several seditions are mentioned in the Scotch

acts of parliament as treasonable. Bayne’s

Grim Law. of Scotland, p. 33, 34. The law

of Scotland makes riotous and tumultuous as-

semblies a species of sedition. But the law

there, as well as in England, is now chiefly

regulated by the riot act, made l Geo. I.

only it is to be observed, that the proper

officers in Scotland, to make the proclama-

tion thereby enacted, are sheriffs, stewards,

and bailies of regalities, or their deputies;

magistrates of royal boroughs, and all other

inferior magistrates; high and petty con-

stables, or other officers of the peace, in

any county, stewartry, city, or town. And
in that part of the island, the punishment of

the offence is any thing short of death which

the judges, hi their discretion, may ap-

point.

SEDUM, orpine, a genus of the pentagy-

»ia order, in the decandria class of plants
;
and

in the natural method ranking under the 13th

order, succulents:. The calyx is quinquefid

;

the corolla is pentapetalous, pointed, and

spreading; there are five nectariferous

squama:, or scales, at the base of the germen.

The capsules are five.

The species are 30. The most noted are,

1. The verticillatum ; 2. Te ephimn
; 3.

Anacampseros ;
4. Aizoon; 5. Hybridum;

6. l’opulifolium ;
7. Stellatum; 8. Cepaea,

9. Libanotic.um; 10. Dasyphyllum
;

11. Re-

flexum; 12. Rupestre; 13. Lineare; 14.

Hispanicum; 15. Album; 16. Acre; 17.

Sexangulare; 18. Annuum; 19. Villosur.

20. Atratum.

All these species of sedum are hardy her

baceous succulent perennials, durable in root,

but mostly annual in stalk, & c. which, rising

SE6
in spring, flower in June, July, and August, I

in different sorts; the flowers consisting uni-

versally of five spreading petals, generally

crowning the stalks numerously in corym-
bose and cymose bunches and,spikes, appear-

ing tolerably conspicuous, and are succeeded

by plenty of seeds in autumn, by which they

may be propagated, also abundantly by part-

ing the roots, and by slips or cuttings of the

stalks in summer; in all of which methods
they readily grow, and spread very fast into

tufted bunches: being all of succulent growth,

they consequently delight most in dry soils,

or in any dry rubbishy earth.

As flowering plants, they are mostly em-
ployed to embellish rock-work, ruins, and

the like places
;

planting either the roots or

cuttings of the shoots in a little mud or any

moist soil at first, placing it in the crevices,

where they will soon root and fix themselves,

and spread about very agreeably. For eco-

nomical purposes, the' reilexum and rupestre

are cultivated in Holland and Germany, to

mix with lettuce in saliads. The wall-pep-

per is so acrid, that it blisters the skin when
applied externally. Taken inwardly, it ex-

cites vomiting. In scorbutic cases and quar-

tan agues, it is said to be an excellent medi-

cine under proper management. Goats cat

it; cows, horses, sheep, and swine, refuse

it.

SEED. See Plants, Physiology, and
Semen.

SEELING, at sea, 's used in the same
sense nearly with heeling: when a ship lies

down constantly, or steadily on one side, the

seamen say, she heels; and they call it seel-

ing when she tumbles violently and suddenly,

by the sea forsaking her, as they call it, that

is, the waves leaving her for a time in a

bowling sea.

SEGMENT of a circle • See Geome-
try.

Segment of a sphere, is a part of a

sphen terminated by a portion of its surface,

and a plane which cuts it off, passing some-
where out of the centre; being more properly

called the section of a sphere.

The base of a segment is always a circle.

And the convex surfaces of different segments,

are to each other as their altitudes, or versed

sines. And as the whole convex surface of

the sphere is equal to four of its great circles,

or four circles of the same diameter ; so the

surface of any segment is equal to four cir-

cles on a diameter equal to the chord of half

the arc of the segment. So that if d denotes

the diameter of the sphere, or the chord of

half the circumference, and c the chord of

half the arc of any other segment, also a
the altitude or versed sine of the same;
then,

3.141&L is the surface of the whole
sphere, and

3.l4l6c2
, or3.l4]6rf, the surface of the

segment.

For the solid content of a segment, there
re two rules usually given

; viz. 'l.l'o three
rimes the square of the radius of its base, add
the square of its height

; multiply the sum-by
the height, and the product by .5236. Or,
2dly, From three times the diameter of the
sphere, subtract twice the height of the frus-

um; multiply the remainder by the square
of the height, and tire product by .5236.

S E L

That is, in symbols, the solid content is either

— .5236a X 3r- -f- cF, or = -5236a2 X
3d — 2a; where a is the altitude of the seg-

ment, r the radius of its base, and d the di-

ameter of the Whole sphere.

SEGUERIA, in botany, a plant belong-
ing to the class of polyandria and the order of
monogynia. The calyx is penlapin llous

;

the phylla are oblong, concave, coloured,,

and permanent ; there is no corolla. The
capsule is oblong and monospermous, the
large ala terminating in small lateral ala:.

There are two species, the Americana and
Asiatic.

SEIGNIORY, dominium, in our law, is

used for a manor or lordship of a seigneur, or-

lord of the fee or manor.

SEIGNORAGE, signifies the right, or
due belonging to a seigneur, or lord

;
but it is 1

particularly used for a duty belonging to the ;

prince, for the coining of money, called also

coinage
; which under our antient kings was

'

five shillings for every pound of gold brought
in the mass to be coined, and a shilling for

every pound weight of silver. At present

the king claims no seignorage at all, but the

subject has his money coined at the public

expence; nor has the king any advantage, i

but what he has from the alloy. See Coin-
ing.

SEISIN, in law, signifies possession. Sei-

sin is two-fold
;

seisin in law, and seisin in

fact. Seisin in fact, is when an actual pos-
j

session is taken; seisin in law, when some-
thing is done which the law accounts a seisin, ;

as an enrollment.

SEIZE, Seaze, or Sease, in the sea-

language, is to make fast, or bind, particularly
]

to fasten two ropes together, with rope-yarn. ]

The seizing of a boat is a rope tied to a ring,
]

or little chain in the foreship of the boat, by
,

which means it is fastened to the side of the
j

ship.

SEIZURE, in commerce, an arrest of
some merchandize, moveable, or other mat- i

ter, either in consequence of some law, orof :

some express order of the sovereign. Con-
traband goods, those fraudulently entered, or

'

landed without entering at all, or at wrong
places, are subject to seizure. In seizures,

among us, one half goes to the informer, and
the other half to the king.

SELAGO, a genus of the angiospermia

order, in the didynamia class of plants
; and

in the natural method ranking under the 48th
order, aggregata:. The calyx is quinquefid

:

the tube of the corolla capillary, with the

limb nearly equal, and a single seed. There
are 20 species.

SELENITE, in chemistry. See Sul- ;

phat of Lime.
Selenites, in natural history, the name of]

a large class of fossils, the characters of which
are these: they are bodies composed of slen-

der and scarce visible filaments, arranged
into fine, even, and thin flakes

;
and those dis-

posed into regular figures in the several diffe-1

rent genera, approaching to a rhomboid or

hexangular column, or a rectangied paral-

lelogram; fissile, like the talcs, but they not
only lie in a horizontal, but also in a perpen-
dicular direction; they are flexile in a small
degree, but not at all elastic; they do not
ferment with acid menstrua, but readily cal-

cine in the fire. Of this class there are se-
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ven orders of bodies, and under those ten'

genera. The selenita: of the first order are

those composed of horizontal plates, and ap-

proaching to a rhomboidal form : of the se-

cond are those composed of horizontal plates,

arranged into a columnar and angular form :

of the third are those whose li laments are

scarce visibly arranged into plates, but which,

in the whole masses, appear rather of a stri-

ated than of a tubulated structure: of the

fourth are those: which are fiat, but of no de-

terminately angular figure: of the fifth are

those formed of plates perpendicularly ar-

ranged: of the sixth are those formed of

congeries pf plates, arranged into the figure

of a star; and of the seventh are those of a

Complex and indeterminate figure.

The structure of the selenitic of all the ge-

nera of the first order is exactly alike ;
they

are all composed of a great number of broad

flakes or plates, in a great measure externally

resembling the Hakes of the foliaceous talcs:

these are of the length and breadth of the

whole mass; the top and bottom being each

onlv one such plate, and those between them,

in like manner, each complete and single; and

the body may always be easily and evenly

split, according to tiie direction ot these

Hakes. These differ, however, extremely

from the talcs ;
for they are each composed

of a number of parallel threads or filaments,

which are usually disposed parallel to the

sides of the body, though sometimes paral-

lel to its ends. In many of the species they

are also divided by parallel lines, placed at a

considerable distance from each other, and

the plates in splitting often break at these

lines; add to this, that they are not elastic,

and that they readily calcine. The structure

of those of the second is the same with that of

the first: but that in many of the specimens

of them, the filaments of which the plates are

composed run in two directions, and meet in

an obtuse angle; and in the middle there is

generally seen in this case a straight line run-

ning the whole length of the column; and

Small parcels of clay insinuating themselves

into this crack, represent in it the figure of an

ear of grass so naturally, as to have deceived

many into a belief that there was really an

ear of grass there. The other orders con

sisting only of single genera, the structure of

each is explained under the generical name.

See Plate Nat. Hist. fig. 359.

SELEUCIDiE, in chronology: sera of the

Seleiioida:, or the Syro-Macedonian a’ra, is a

computation of time, commencing from the

establishment of the Seleucidac, a race of

Greek kings, who reigned as successors of

Alexander the Great, in Syria, as the Ptole-

mies did in Egypt. This aira we find ex-

pressed in the book of Maccabees, and on a

great number of Greek medals, struck by the

cities of Syria, &c. The rabbins call it the

a:ra of contracts ;
and the Arabs therik dil-

karnain, that is, the icra of the two horns.

According to the best accounts, the first year

of this xra falls in the year 3 1 L before Christ,

being twelve years after Alexander’s death.

SELF-HEAL, the prunella vulgaris of

Linnaeus. The stem is erect, and about eight

or ten inches high. The leaves grow on loot-

stalks, are ovato-oblong, slightly indented, and

somewhat hairy. The bracteae are heart-shap-

ed, opposite,and fringed. The flowers are w hite

or purplish, grow in dense spikes, and are

enn'nal. This plant is perennial, grows wild

n meadows and pasture-grounds, and flowers

in June and July. This herb is recommended
as a mild restringent and vulnerary in spittings

of blood, and other hemorrhages and fluxes;

and in gargarisms against aphthae and inflam-

mations of the fauces. Its virtues do not ap-

pear to be very great; to the taste it disco-

vers a very slight austerity or bitterishness,

which is more sensible in the flowery tops

than the leaves.

SELINUM, a genus of the digynia order,

in the pentandria class of plants; and in the

natural method ranking under the 45th or-

der, umbellatae. The fruit is oval, oblong,

compressed, plane, and striated in the mid-

dle: t'ne involucrum is reflexed; the petals

cordate and equal. There are nine species,

the sylvestre, palustre, austriacum, carufolia,

chabraci, seguieri, monnieri, sibiricum, and

deceprens.

SELL, in building, is of two kinds, viz.

ground-sell, which denotes the lowest piece

of timber, in a timber building, and that on

which the whole superstructure is raised ; and

the window-sell, called also window-soil, is

the bottom pi ce in a window-frame.

SELLA EQUINA. See Anatomy.
SELTZER-WATER. See Waters,

Mineral.

SEM ECARPUS, a genus of the trigynia

order, in the pentandria class of plants. The
corolla is quinquepetalous ;

the drupa is

heart-shaped, ceilulous, and monospermous.
There is but one species.

SEMEN, a substance prepared by nature

for the reproduction and .conservation of the

species both in animals and plants. The pe-

culiar liquid secreted in the testes of males,

and destined for the impregnation of females,

is known by the name of semen. The human
semen alone has hitherto been subjected to

chemical analysis. Nothing is known con-

cerning the seminal fluid of other animals.

Vatiquelin published an analysis of the hit-

man semen in 1791-

Semen, when newly ejected, is evidently a

mixture of two different substances: the one,

fluid and milky, which is supposed to be se-

creted by the prostate gland ; the other,

which is considered as the true secretion of

the testes, is a thick mucilaginous substance,

in which numerous white shining filaments

may be discovered. It has a slight disagree-

able odour, an acrid irritating taste, and its

specific gravity is greater than that of water.

When rubbed in a mortar it becomes frothy,

and of-the consistence of pomatum, in conse-

quence of its enveloping a great number of

air-bubbles. It converts paper stained with

the blossoms of mallows or violets to a green

colour, and consequently contains an al-

kali.

As the liquid cools, the mucilaginous part

becomes transparent, and acquires greater

consistency; but in about twenty minutes af-

ter its emission, the whole becomes perfectly

liquid. This liquefaction is not owing to the

absorption of moisture from the air, for it

loses instead of acquiring weight during its

exposure to the atmosphere ; nor is it owing

to the action of the air, for it takes place

equally in close vessels.

Semen is insoluble in water before tins

spontaneous liquefaction, but afterwards it

dissolves readily in it. Yv hen alcohol or

oxymuriatic acid is poured into this solution,

a number of white flakes are precipitated.

Coricentrated alkalies facilitate its combina-

tion with water. Acids readily dissolve the

semen, and tile solution is not decomposed by
alkalies; neither indeed is the alkaline solu-

tion decomposed by acids.

Lime disengages no ammonia from fresh se-

men
; but after that fluid has remained for

some time in a moist and warm atmosphere,

lime separates a great quantity from it. Con-
sequently ammonia is formed during the ex-

posure of semen to the air.

When oxymuriatic acid is poured into se-

men, a number of white flakes precipitate,

and the acid loses its peculiar odour. These
flakes are in oluble in water, and even in acids.

If the quantity of acid is sufficient, the semen
acquires a yellow colour. Thus it appears

that semen contains a mucilaginous substance

analogous to that of the tears, which coagu-

lates by absorbing oygen. M. Vauquelin

obtained from 100 parts of semen six parts of

this mucilage.

When semen is exposed to the air about

the temperature of 60°, it becomes gradually

covered with a transparent pellicle, and in

three or four days deposits small transparent

crystals, often crossing each other in such a

manner as to represent the spokes of a w heel.

These crystals, when viewed through mi-

croscope," appear to be four-sided prisms,

terminated by very long four-sided pyramids.

They may be separated by diluting the liquid

with" water, and decanting it off They have
all the properties of phosphat of lime. If,

after the appearance of these crystals, the se-

men is still allowed to remain exposed to the

atmosphere, the pellicle on its surface gradu-

ally thickens, and a number of white round
bodies appear on different parts of it. These
bodies also are phosphat of lime, prevented
from crystallizing regularly by tire too rapid

abstraction of moisture. M. Vauquelin found

that 100 parts of semen contain three parts of

phosphat of lime. If at this period of the

evaporation the air becomes moist, other

crystals appear in the semen, which have the

properties of carbonat of soda. The evapo-
ration does not go on to complete exsicca-

tion, unless at the temperature of 77°, and
when the air is very dry. When all the mois-

ture is evaporated, the semen has lost 0.9 of

its weight ;
the residuum is semitransparent

like horn, and brittle.

When semen is kept in very moist air, at

the temperature of about 77°, it acquires a

yellow colour, like that of the yolk of an egg;
its taste becomes acid, it exhales the odour of

putrid fish, and its surface is covered with

abundance of the byssus septica.

When dried semen is exposed to heat in a

crucible, it melts, acquires a brown colour,

and exhales a yellow fume, having the odour
of burnt horn. When the heat is raised, the

matter sw ells, becomes black, and gives out a
strong odour of ammonia. When the odour
of ammonia disappears, if the matter is lixivi-

ated with water, an alkaline solution may be
obtained, which, by evaporation, yields crys-

tals of carbonat of soda. M. Vauquelin
found that 100 parts of semen contain one
part of soda. If the residuum is incinerated,

there will remain only a quantity of white
ashes, consisting of phosphat of lime.
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'I Inis it appears that semen is composed of
the following ingredients:

90 water

6 mucilage

3 phospliat of lime
1 soda

100 .

Semen, ,sred. See Botany ; and Plants,
I'kij-sioiogy of With respect to number,
plants are either furnished with one seed, as

sea-pink and bistort; two, as wood-roof, and
the umbelliferous plants

; three, as spurge
four, as the lip-flowers of Tournefort, and
rough-leaved plants of Kay

; or many, as

ranunculus, anemone, and poppy. The form
j

of seeds is likewise extremely various, being
j

either large or small, round, oval, heart-
shaped, kidney -shaped, angular, prickly,

rough, hairy, wrinkled, sicok, or shining,

black, white, or brown. Most seeds have
only one cell or internal cavity; those of
lesser burdock, valerian, lamb’s lettuce, ear-
nriian cherry, and sebesten, have two. With
respect to substance, seeds are either soft,

membranaceous, or of a hard bony substance;
as in gromwell, tamarind, and ail the nucife-

rous plants. In point of magnitude, seeds
arc either very large, as in the cocoa-nut, or
very small, as in campanula, ammannia,
rampions, and throatvvort.

With respect to situation, they are either

dispersed promiscuously through the pulp
(semina nidulentia), as in water-lily

;
affixed

to a suture or joining of the valves of the
seed-vessel, as in the cross-shaped and pea-
bloom flowers; or placed upon a placenta or

receptacle within the seed-vessel, as in to-

bacco and tlfornapple.

Seeds are said to be naked, (semina nuda)
which are not contained in a cover or vessel.

Such are those of the lip and compound
flowers, the umbelliferous and rough-leaved
plants; covered seeds (semina tecta) are con-
tained in some vessel, whether of the capsule,

pod, berry, apple, or cherry kind.

A simple seed is such as bears neither

crown, wing, nor downy pappus
;
the varie-

ties in seeds arising from these circumstances
are particularly enumerated under their re-

spective heads.

In assimilating the animal and vegetable
kingdoms, Linnaeus denominates seeds the

eggs of plants. The fecundity of plants is

frequently marvellous
;
from a single plant or

stalk of Indian 'Turkey wheat, are produced,
in one summer, 2000 seeds

; of elecampane
3000; of sun-flower 4000; of poppy 32,000 ;

of a spike of cat’s-tail 10,000, and upwards;
a single fruit, or seed-vessel, of tobacco,

contains 1000 seeds; that of white poppy
8000. Mr. Ray relates, from experiments

made by himself, that 1012 tobacco-seeds

are equal in weight to one grain
; and that

the weight of the whole quantum of seeds in

a single tobacco-plant is such as must, ac-

cording to the above proportion, determine

their number to be 360,000. The same au-

thor estimates the annual produce of a single

stalk of spleemvort to be upwards of one

million of seeds.

The dissemination of plants respects the

different methods or vehicles by which nature

has contrived to disperse their seeds for the

purpose of increase. These by naturalists

are generally reckoned four:

j .Rivers and running waters. 2. The wind.

3. Animals. 4. An elastic spring, peculiar to
the seeds themselves.

1. 'The seeds which are carried along by
rivers and torrents are frequently conveyed
many hundreds of leagues from their native
soil, and cast upon a very different climate, to

which, however, by degrees they render
themselves familiar.

2. Those which are carried by the wind
are either winged, as in fir-tree, trumpet-
llower, tulip-tree, birch, arbor-vita-, meadow-
rue, and jessamine, and some umbelliferous
plant', furnished with a pappus, or downv
crown, as in valerian, poplar, reed, succulent
swallow-wort, cotton-tree, and many of the
compound (lowers, placed within a winged
ealvx or seed-vessel, as in scabious, sea-pink,

dock, dioscorea, ash, maple, and elm-trees,

logwood, and woad ; or, lastly, contained
within a swelled calyx or seed-vessel, as in

winter-cherry, cucubalus, mel.iot, bladder-
nut, fumitory, bladder-sena, heart-seed, and
chick-peas.

3. Many birds swallow the seeds of vane-
loe, juniper, ntisletoe, oats, millet, and other
grasses, and void them entire. Squirrels, rats,

parrots, and other animals, suffer many of
the seeds which they devour to escape, and
thus in effect disseminate them. Moles,
ants, earthworms, and other insects, bv
ploughing up the earth, admit a free passage
to those seeds which have been scattered
upon its surface. Again, some seeds attach
themselves to animals, by means of hooks,
crotchets, or hairs: which are either affixed to
the seeds themselves, as in hound’s-tongue,
mouse-ear, vervain, carrot, bastard-parsley,

sanicle, water-hemp, agrimony, arctopus, and
verbesina; to their calyx, as in burdock,
agrimony, rhexia, small wild bugloss, dock,
nettle, peliitory, and lead-wort; or to their

fruit or seed-vessel, as in liquorice, enchant-
er’s nightshade, cross-wort, clivers, French
honeysuckle, and arrow-ln aded grass.

4. The seeds which disperse themselves
by an elastic force, have that force resident

either in their calyx, as in oafs, and the great
number of ferns

;
in their pappus, as in cen-

taurea crupina ; or in their capsule, as in

geranium, herb-bennet, African spine, fraxi-

nella, horse-tail, balsam, Malabar-nut, cu-
cumber, elaterium, and male balsam-apple.

SEMI-CIRCLE, in geometry, half a cir-

cle, or that figure comprehended between
the diameter of a circle and half the circum-
ference.

Semi-colon,' in grammar, one of the
points or stops used to distinguish the several
members of sentences from each other.

Semi-cubical parabola, in the higher
geometry, a curve of the second order,
wherein the cubes of the ordinates are as the
squares of the abscisses. Its equation is

axx—y.
Semi-diurnal. Of any of those circles

which the sun appears to perform each daily

revolution, that portion which is above the
horizon is called the diurnal arch, and that
which is below the horizon is cuffed the noc-
turnal arch, the halves of which are called the
semi-diurnal and the semi-nocturnal arches.

Semi-opal. See Opal.
Semi-parabola, in geometry, a curve de-

fined by the equation ax*
1 —

; as ax2

— y \ and «.v’' = j
4
. See the article Parabola.

t - i ,
»i m •— 1

In semi-parabolas, y • v * * ax *

vi — I m — I m — I
az ~ -v

. z
;
or the powers

of the semi-ordinates are, ns the powers of the
semi-abscisses, one degree lower for instance,
in cubical semi-parabolas the cubes of the ordi-
nates are as the squares of the abscisses ; that is-

'y \
-v

* * ,v
2 * z

2
.

Semi- pelagians, in church history, a
branch of the pelagians, so called because
they pretended to keep a medium between
the pelagians and the orthodox.

SEMPER VIVUM, hoim-lcek, a genus of
plants belonging to the order of dodecagynia,
and to the class of dodecandria, and in the
natural method ranking under the 13th order,
succulents. 'The calyx is divided into 12
parts; the petals are twelve; and the capsules
twelve, containing many seeds. There are
fourteen species; the arboreum, canariense,
glutinosum, glanduTosmn, tectorum, globi-
temm, viilosum, tortuosum, arachnoideum
montanum,fedetbrme, menanthus, stcllatcinq

and histum. 'The t ectorum alone is a native
of Britain. It is frequent on the tops of
houses, and flowers in July.

SENATES AUCTORITAS, a vote of
the Roman senate, drawn up in the same
form wi.h a decree, but without its force, a.s

having been hindered from passing into a de-
cree by some of the tribunes of the people.
Senatus consultum, a decree of the

Roman senate, pronounced on some ques-
tion or point of law, which, when passed,
made a part of the Roman law. See Civil
Law .

SENECIO, groundsel, a genus belonging
to the class of syngenesia, and to the order of
polygamia superflua, and in the natural clas-
sification ranked under the 49th order, com-
posite. '1 he receptacle is naked; the pap-
pus simple; the calyx cylindrical and caly-
culated. 'The scales are equal and conti-
guous, so as to seem entire

; those at the ba-e
are few, and have their apices or points de-
cayed. There are 75 species. Of these,
seven are British

; the vulgaris, viscosus, syl-
vaticus, crucifolius, jacobxa, paludosus, and
saracenicus.

SENTENCE, in grammar, a period or
set of words comprehending some perfect
sense or sentiment of the mind.

SEPIA, the cuttle-fish, &genus belonging
to the order of vermes moljusca. There are
eight brachia interspersed on the interior
side, with little round serrated cups, by the
contraction of which the animal lays fast
hold of any thing. Besides these eight arms,
it has two tentacula longer than the arms, and
frequently pedunculated. The mouth is situ-
ated in the centre of the arms, and is horny
and hooked. The eyes are below the tenla-
cula, towards the body of the animal. The
body is fleshy, and received into a sheath as
far as the breast. Their food are tunnies,
sprats, lobsters and other shell-fish. With
their arms and trunks they fasten themselves,
to resist the motion of the waves. Their
beak is like that of a parrot. The females
are distinguished by two paps. They copu-
late as the polypi do, by a mutual embrace,
and lay their eggs upon sea-weed and plants*
in parcels like bunches of grapes. Immedi-
ately after they are laid they are white, and
the males pass over and impregnate them
with a black liquor, after which they grow
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larger. On opening the egg, the embryo
cuttle is found alive. The males are very

constant, accompany their females every

where, face every danger in their defence,

and rescue them intrepidly at the hazard of

their own lives. The timorous females fly

as soon as they see the males wounded. The
noise of a cuttle-fish, on being dragged out

of the water, resembles the grunting of a

hog. When the male is pursued by tiie sea-

wolf, or other ravenous fish, lie shuns the

danger by stratagem. He squirts his black

liquor, sometimesto the quantity of a dram, by

which the water becomes black as ink, under

shelter of winch he bailies the pursuit of his

enemy. This ink, or black liquor, has been

denominated by M Le Cat sethiops animal,

and is reserved m a particular gland. In its

liquid state it resembles that of the choroid

in man, and would then communicate an

indelible dye ;
when dry, it might be taken

for the product of the black liquor in negroes

dried, and made a precipitate by spirit of

wine. This sethiops animal, in negroes as

well as in the cuttie-lish, is more abundant

after death than even during life. It may
serve either for writing or printing; in the

former of which ways the Roman* used it.

It is said to be an ingredient in the composi-

tion of Indian ink, mixed with rice, 'there

are five species.

1. The loligo, or great cuttle, with short

arms and long tentacula ;
the lower part of

the body rhomboid and pinnated, the upper

thick and cylindric. They inhabit all our

seas, where having blackened the water by

the effusion of their ink, they abscond, and

with their tail leap out of the water. They
are gregarious, and swift in their motions

:

they take-their prey by means of their arms,

and embracing it, bring it to their central

mouth. They adhere to the rocks, when

they wish to be quiescent, by means of the

concave discs that are placed along then-

arms.

2. The octopodia, with eight arms, con-

nected at their bottom by a membrane. This

is the polypus of Pliny, which he distinguishes

from the* Soligo and sepia by the want of the

tail and tentacula. They inhabit our seas,

but are most at home in the Mediterranean.

In hot climates these are found of an enor-

mous size. The Indians affirm that some
have been seen two fathoms broad over their

centre, and each arm nine fathoms long.

When the Indians navigate their little boats,

they go in dread of them ;
and lest these ani-

mals 'should fling their arms over and sink

them, they never sail without an ax to cut

them off. When used for food they are serv-

ed up red from their own liquor, which from

boiling with the addition of nitre becomes

red. Barthol. says, upon cutting one of them

open, so grevit a light broke forth, that at

night, upon taking away the candle, the

whole house seemed to be in a blaze.

3. The media, or middle cuttle, with a

long, slender, cylindric body; tail finned,

pointed, and cu mated on each side ;
two

long tentacula; the body almost transparent,

green, but convertible into a dirty brown ;

confirming the remark of Pliny, that they

change their colour through fear, adapting it,

chameleon-like, to that of the place they are

in. The eyes are large and smaragdine.

4. The s’epiola, or small cuttle, with a short

body, rounded at the bottom, has a roundfin

SEP
on each side and two tentacula. They are

taken off Flintshire, but chic-fly inhabit the

Mediterranean.

5. The officinalis, or officinal cuttle, with

an ovated body, has fins along the whole of

the sides, almost meeting at the bottom, and
two long tentacula. The body contains the

bone, the cutlle-bone of the shops, which was

formerly used as an absorbent. The bones

are frequently flung on all our shores ; the

animal very rarely. The conger-eels bite

off their arms, or feet, but they grow again,

as does the lizard’s tail. T hey are preyed
upon by the praise. This fish emits (in com-
mon with the other species), when frightened

or pursued, the black liquor which the ari-

tients supposed, by darkening the circum-

ambient wave, concealed it from the enemy ;

and which they sometimes made use of instead

of ink.

This animal was esteemed a delicacy

among them
;
and is eaten even at present by

the Italians. Rondeletius gives us two re-

ceipts for the dressing, which may be conti-

nued to this day. A.themeus also leaves us

the method of making an antique cuttle-fish

sausage; and we learn from Aristotle, that

those animals are in highest season when
pregnant.

SEPIARLE, (from sepes, a hedge), the

name of the 44th order of Linnaeus’s Frag-

ments of a natural Method, consisting ot a

beautiful collection of woody plants, some of

which, from their size and elegance, are very

proper furniture for hedges. See Botany.

SEP PARLE, in natural history, a large

class of fossils, commonly known by the

names of Indus helmontii and waxen veins.

They are defined to be fossils not inflam-

mable, nor soluble in water ; of a moderately

firm texture arid dmky hue, divided by se-

veral septa or thin partitions, and composed
of a sparry matter greatly debased by earth ;

not giving fire with steel; fermenting with

acids, and in great part dissolved by them ;

and calcining in a moderate fire. Of this

class there are two distinct orders of bodies,

and under those six genera. The septarke of

the first order are those which are usually

found in large masses, of a simple uniform

construction, but divided by large septa

either into larger and more irregular propor-

tions, or into smaller and more equal cues,

called talc. The genera of this order are

four: 1. Those divided by septa of spar,

called secomias : 2. Those divided by septa

of earthy matter, called gaiophragmia: 3.

Those divided by septa of the matter ot the

pyrites, called pyritercia: and 4. ! hose di-

vided by septa of spar, with an admixture of

crystal, called diaugophragmia. Those of

the second order are such as are usually found

in smaller masses, of a crustated structure,

formed by various incrustations round a cen-

tral nucleus, and divided by very thin septa.

Of this order there are only two genera: 1.

Those with a short roundish nucleus, inclosed

within the body of tire mass : and, 2. Those
with a long nucleus, standing out beyond the

ends of the mass.

SEPTAS, a genus of plants belonging to

the order of heptagynia, and the class of hep-

tandna, and in the natural system ranged

under the 13th order, succulents. The calyx

is divided into seven parts ; the petals are

seven
;
the germens seven.; the capsules are

647

also semi, and contain many seeds. There
is only one species, the eapensis, which is a
native of the Cape of Good Hope, is round-

leaved, and flowers in August or September.

SEPTENTRIO, in astronomy, a constel-

lation more usually called ursa minor. See

Astronomy.
SEPTUM See Anatomy.
SEQUESTRATION, is the separating ct

setting aside of a thing in controversy from the

possession of both those who contend tor it.

And it is of two kinds, voluntary or necessary ;

voluntary is that which is done by consent of

each party; necessary is that which the judge
does of his authority, whether the parties will

or not. It is used also for the act of the or-

dinary' disposing of the goods and chattels of

one deceased, whose estate no man will

meddle with. A sequestration is also a kiiul

of execution for debt, especially in the case

of a beneficed clerk, of the profits of the be-

nefices, to be paid over to him that had the

judgment till the debt is satisfied.

Sequestration, in the civil law, is used
in various senses; it is taken for the act of
the ordinary indisposing of the goods of a
deceased person, which nobody will meddle
with. A widow is said to sequester, when
she disclaims having any thing to do with the

estate of her deceased husband. Sequestra-

tion is also used to signify the gathering up
the fruits of a vacant benefice, tor the use of
the next incumbent of the church.

SEQUESTRO HABENDO, a- writ judi-

cial, for dissolving a sequestration of the fruits

ot a benefice made by a bishop at the king’s

command, thereby to compel the parson to

appear at the suit of another; for the parson
upon his appearance may have this writ for

the discharge of the sequestration.

SERAP1AS, a genus of plants belonging

to the order of diandria, and to the class of
gynandria, and in the natural system ar-

ranged under the 7th order, orehideae. The
nectarium is egg-shaped and gibbous, with an
egg-shaped lip. The species are 14, of which
three are natives of Britain. 1. The latifolia,

or broad-leaved helleborine. 2. The palus-

tris, or marsh helleborine, grows in rough
boggy pastures and marshes, and (lowers in

Jlilv." 3. The grandiflora, or white-flowered

helleborine, grows in woods, and flowers in

June.

SERGE, in commerce, a woollen stuff ma-
nufactured in a loom, of which there are va-

rious kinds, denominated either from their

different qualities, or from the places where
they are wrought; the most considerable of

which is the London serge, which is highly

valued abroad.

In the manufacture of London serges, the

longest wool is chosen for the warp, and the

shortest for the woof. But before either kind

is used, it is first scoured, by putting' it in

a copper of liquor, somewhat more than luke-

warm, composed of three parts of fair water,

and one of urine. After it has staid in* it

long enough for the liquor to take off the

grease, &c. it is stirred briskly about with a
wooden pee), taken out, drained, washed in

a running water, and dried -in the shade;
beaten with sticks on a wooden rack, to drive

out the coarser dust and filth, and then picked
clean with the hands. It is then greased with

oil of olives; and the longest wool combed
with large combs, heated in a little furnace
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for that purpose : to clear it from the oil, it
j

is put into a vessel oi hot soap-water, whence
being taken out, wrung, and dried, it is spun
on the wheel. As to the. shorter wool, in-

tended for the woof, it is only carded on the
knee, with small line cords, and then spun on ;

the wheel, without being scoured of its oil:

and here it is to be observed, that the thread
for the warp is always to be spun liner, and
intoeh better twisted, than that of the woof.

The wool both for the warp and woof
being spun, and the thread reeled intoskains,

that of the woof is put on spools, fit for the

cavity of the shuttle; and that for the warp is

wound on a kind ofwooden bobbins, to lit it

for warping ;
and when warped, it is stiffened

with a size, usually made of the shreds of

parchments; and when dried, put into the

loom, and mounted so as to be raised by four

treadles, placed under the loom, which the

workman makes to act transversely, equally,

and alternately, one after another, with his

feet; and as the threads are raised, throws

the shuttle. See Weaving.
The serge, on being taken from the loom,

is carried to the fuller, who fulls or scours it,

in the trough of his mill, with fuller’s-earth
;

and after tne first fulling, the knots, ends,

straws, Ac. sticking out on either side of the

surface, are taken off with a kind of pliers or

iron pincers, after which it is returned into

the fulling-trough, where it is worked with

warm water, in which soap has been dissolv-

ed; when quite cleared, it is taken out, the

knots are again pulled off; it is then put on

the tenter to dry; taking care, as fast as it

dries, to stretch it out, both in length and
breadth, till it is brought to its just dimen-
sions; then being taken off the tenter, it is

dyed, shorn, and pressed.

SERGEANT, or Serjeant, at law, is the

highest degree taken in that profession, as

that of a doctor is in the civil law. To these

serjeants, as men of great learning and expe-

rience, one court is set apart for them to

plead in by themselves, which is the court of

common pleas, where the common law of

England is most strictly observed
;
yet though

they have this court to themselves, they are

not restrained from pleading in other courts,

where the judges (who cannot be elevated to

that dignity till they have taken the degree

of serjeant at law) call them brothers, and
hear them with great respect, next to the

king’s attorney and solicitor general. These

are made by the king’s mandate, or writ.

There are also serjeants at arms, whose

office is to attend on the person of the king,

to arrest persons of condition offending. <

Sergeant, or Serjeant, in war, is an in-

ferior officer in a company of foot, or troop of

dragoons, armed with a halberd, and ap-

pointed to see discipline observed, to teach

the soldiers the exercise of their arms, and

to order, straighten, and form, ranks, riles, Sec.

SERJEANTY, signifies in law a service

that cannot be due from a tenant to any lord,

but to the king only; and it is either grand

serjeanty or petit serjeanty.

Grand serjeanty, is a tenure whereby a

person holds his lands of the king by such

services as he ought to do m person
;

as to

carry the king’s banner, or ins knee, or to

ca rv his sword before him at his coronation,

or to do other like services ; and it is called

grand serjeanty, because it is a more worthy
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service than the service in the common tenure

of escuage.

Petit serjeanty is where a person holds

his land of the king, to furnish him yearly

with some small tiring towards his wars, as a

bo\v. lance, & c. And such service is but

socage in effect, because such tenant by his

tenure ought not to go nor do any thing in

Iris proper person.

SERIES, in general, denotes a continued

succession of things in the same order, and

having the same relation or connection with

each other : in this sense we say, a series of

emperors, kings, bishops, Sec.

Series, in mathematics, is a number of

terms, whether of numbers or quantities, in-

creasing or decreasing in a given proportion,

the doctrine of which has already been given

under the article Progression.
Series, infinite, is a series consisting of an

infinite number of terms, that is, to the end

of which it is impossible ever to come; so

that let the series becarried on to any assign-

able length, or number of terms, it can be

carried yet farther, without end or limitation.

A number actually infinite ( i. e. all whose
units can be assigned, and yet is without

limits) is a plain contradiction to all our ideas

about numbers; for whatever number we can

conceive, or have any proper idea of, is al-

ways determinate and unite; so that a greater

after it may be assigned, and a greater after

this; and so on, without a possibility of ever

coining to an end of the addition or increase

of numbers assignable: which inexhaustibility,

or endless progression in the nature oi num-
bers, is all we can distinctly understand by

the infinity of number; and therefore to say

that the number of any things is infinite, is

not saying that we comprehend their num-
ber, but indeed the contrary; the only thing

positive in this proposition being this, that

the number of these things is greater than

any number which we can actually con-

ceive and assign. But then, whether in things

that do really exist, it can be truly said that

their number is greater than any assignable

number ; or, which is the same tiling, that in

the numeration of their units one after an-

other, it is impossible ever to come to an

end; this is a question about which there are

different opinions, with which we have no
business in this place: for all that we are

concerned here to know is this certain truth
;

that after one determinate number we can

conceive a greater, and after this a greater,

and so on without end. And therefore, whe-
ther the number of any things that do or call

really exist all at once, can be such that it

'exceeds any determinable number, or not,

this is true ; that of things which exist, or are

produced successively one after another, the

number may be greater than any assignable

one; because, though the number of things

thus produced that does actually exist at any-

time is finite, yet it may be increased without

end. And this is the distinct and true notion

of the infinity of a series; that is, of the infi-

nity of the number of its terms, as it is ex-

pressed in the definition.

Hence it is plain, that we cannot apply to

an infinite series the common notion of a sum,
viz. a collection of several particular numbers
that are joined and added together one after

another, for this supposes that these particu-

lars are all known and determined ; whereas
tne terms of an infinite series cannot be all

separately assigned, there being no end iri

the numeration of its parts, and therefore it

can have no sum in sense. But again, if we
consider that the idea of an infinite series

consists of two parts, viz. the idea of some-
thing positive and determined, in so far as we
conceive the series to he actually carried on ;

and the idea of an inexhaustible remainder
still behind, or an endless addition of terms
that can be made to it one after another,

this is as different from the idea of a finite

series as two things can be. Hence we may
conceive it as a whole of its own kind, which
therefore may be said to have a totai value

whether that is determinable or not. Now
in some infinite series this value is finite or

limited ; that is, a number is assignable be-
yond which the sum of no assignable number
of terms of the series can ever read;, nor in-

deed ever be equal to it, yet.it may approach
to it in such a manner as to want less than

any assignable difference
;
and this we may

cai! the value or sum of the series
;
not as

being a number found by the common me-
thod of addition ; but as being such a limita*

tion of the value of the series, taken in all its

infinite capacity, that if it were possible to

add them all one after another, the sum
would be equal to this number.

Again, in other series the value has no limi-

tation ; and we may express this, by saying

the sum of the series is infinitely great ;
which

indeed signifies no more than that it has no
determinate and assignable value; and that

the series may be carried such a length that its

sum, so far, shall be greater than any given

number. In short, in the first case we affirm

there is a sum, yet not a sum taken in the

common sense; in the other case we plainly

deny a determinate sum to any sense.

Theorem I. In an infinite series of num-
bers, increasing by an equal difference or

ratio (that is, an arithmetical or geometrical

increasing progression) from a given number,
a term may be found greater than any assign-

able number.
Hence, if the series increases by differ-

ences that continually increase, or by ratios

that continually increase, comparing each
term to the preceding, it is manifest that

the same thing must be true, as if the dif-

ferences or ratios continued equal.

Theorem II. In a series decreasing in in-

finitum in a given ratio, we can find a term
less than any assignable fraction.

Hence, if the terms decrease, so as the

ratios of each term to the preceding do also

continually decrease, then the same thing is

also true as when they continue equal.

Theor. III. The sum of an infinite series

of numbers all equal, or increasing continu-

ally, by whatever differences or ratios, is

infinitely great; that is, such a series has no
determinate sum but grows so as to exceed
any assignable number.
Demons. 1. If the terms are all equal, as

A ; A ; A, &c. then the sum of any finite

number of them is the product of A by that

number, as An ; but the greater n is, the

greater is Am; and we can take n greater

than any assignable number, therefore Am
will be still greater than any assignable num-
ber.

Secondly, suppose the series increase

continually (whether it does so infinitely or
lfmitedly), then its sum must be infinite]

y
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f reat, because it would be so if the terms con-

tinued all equal, and therefore will be more
so since they increa-e. But if we suppose

the series increases infinitely, either by equal

ratios or differences, or. by increasing differ-

ences or ratios of each term to the preced-

ing; then the reason of the sums being infi-

nite will appear from the first theorem ; for

in such a series, a term can be found greater

than any assignable number, and much more
therefore the sum of that and all the pre-

ceding.

Tiveor. IV. The sum of an infinite series

of numbers decreasing in the same ratio is a

finite number, equal to the quote arising from

the division of the product of the ratio and
first term, by the ratio less by unity ; that is,

the sum of no assignable nujnber of terms of

the series can ever be equal to that quote;

and yet no number less than it is equal to ti;e

value of the series, or to what we can actu-

ally determine in it; so that we can carry

the series so far, that the sum shall want of

this quote less than any assignable difference.

Demonstration. To whatever assigned number
of terms the series is carried, it is so far finite

;

and if the greatest term is /, the least A, and the

. . rl — a
ratio r, then the sum is S = — . See Geo-

r — 1

METiiicAt. Progression-.
Now, in a decreasing series from /, the more

terms we actually raise, the last of them, A, be-

comes the lesser, and the lesser A be, rl — A is

the greater, and so also is — but rl—A

vl A
being still less than rl> therefore is still

r — 1

rl
less than —

,
that is, the sum of anv assign-

r — 1
J

able number of terms of the series is still less

rl
than the quote mentioned, which is,

r — 1

and

this is the first part of the theorem.

Again : The series may be actually continued

so far, that — shall want of —— - less than
> — 1 r—

1

any assignable difference
;
for, as the series goes

on, A becomes less and less in a certain ratio,

and so the series may be actually continued till

A becomes less than any assignable number ;

(by Theorem II ). Now
r — 1 >- — J

—
, and is less than A ;

therefore, let
r — 1 r — 1

any number assigned lie called N, we can carry
the series so far till the last term A is less than

JM ; and because — wants of -—— -— , the
. r — 1 r — 1

dfference —-— , which is less than A, which is
r — 1

also less than N, therefore the second part of

the theorem is also true, and is the

true value of the series.

Scholium. The sense in which

r — I

rl

capacity, as if the whole were actually deter-

mined and added together, can never he the oc-

casion of any assignable error in any operation

or demonstration where it is used in that sense;

because if it is said that it exceeds that adequate
value, yet it is demonstrated that this excess

must he less than any assignable difference,

which is in effect no difference, and so tlie con-

sequent error wiil be in effect no error : for if

any error can happen from —~~ being great-

er than it ought to be, to represent the com-
plete value of the infinite series, that error de-

rl
pends upon the excess of over that com-

r — 1

plete value
;
but this excess being unassignable,

that consequent error must be so too
;
because

still the less the excess is, the less will the error
be that depends upon it. And for this reason

wre may justly enough look upon —— — as ex-

pressing the adequate value of the infinite se-

ries. But we are farther satisfied of the reason-
ableness of this, by finding in fact, that a finite

quantity does actually convert into an infinite

series, which happens in the case of infinite de-
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cimals. For example,

is plainly a geometrical series from

6\[)

.6 6 6 6, &c. which

6

To

6

in the

continual ratio of 10 to 1 ;
for it is— +10

6

100

,

6 6

' looo 10600’
&c '

And reversely
; if we take this series, and

find its sum by the preceding theorem, it comes

to the same f ;
for l — —

, r — 10, therefore

,
60

rl —
1Q = 6 ; and r 1 = 9; whence

rl

6 2
~ TT ~~ IT'

_

We have added here a table of all the varie-
ties of determined problems of infinite, decreas-
ing, geometrical progressions, which all depend
upon these three things, viz. the greatest term l,
the ratio r, and the sum S ; by any two of which
the remaining one may be found : to which we
have added some other problems, wherein
S — L is considered as a thing distinct by itself,

that is, without considering S and L separately.

Given

rl

r.s —

l

Sought

s-l,

S, l

,

r — 1

s X r — 1

/- — 1

— /:

5 s = s / x i l
h = t - / x r — 1

5

Solutions.

of / —— h l — M

! =— of
l — M X

/
h

c ,
M/

S — l = of / =
a — b l — M

— /
b M.?— of s —
a l

s —
,

• of s — / — /X>-1

l — a
- ^ of s — l :

b

~ M X S — l

is called
r — 1

the sum of the series, has been sufficiently ex-

plained
;
to which, however, we shall add this

;

that whatever consequences follow from the

rl .

Supposition of being the true and ade-
r — 1

quate value of the series taken in all its infinite

VOL. 11.

Theorem V. In the arithmetical progression
1, 2, 3, 4, &c. the sum is to the product of the
last term, by the number of terms, that is, to
the square of the last term, in- a ratio always
greater than 1 : 2, but approaching infinitely
near it. But it the arithmetical series begins
with 0, thus, 0, 1,2, 3, 4, &c then the sum is

to the product of the last term, by the number
of terms, exactly in every step as 1 to 2.

Theorem VI. Take the natural progression
beginning with 0, thus, 0, 1, 2, % &c and take
the squares of any the like powers of the former
series, as the squares, j, 1, 4, 9, &c. or cubes,
0, 1, 8, 27 ; and then again take the sum of the
series of powers to any number of terms, and
also multiply the last of the terms summed by
the number of terms, (reckoning always 0 for
the first term;) the ratio of that sum io that

product is more than
1

, (n being the index
n X 1

s

of the powers) that is, in the series of squares it

is more than § ;
in the cubes more than - and

so on. But the series going on in infinitum, we
may take in more and more terms without end
into the sum and the more we ake, the ratio

of the sum to the product mentioned grows less

and less
;
yet so as it never can actually be

1

equal to
* X -p but approaches infinitely near

4 N

to it, or within less than any assignable dif-

ference.

SERlOLA, a genus of plants belonging to
the order of polygamia axjualis, and to the
class of syngenesis:, and in the natural system
ranged under the 49th order, composita?.
The receptacle is paleaceous; the calvx
simple; and the pappus is somewhat plumose.
There are four species : 1.

r

J he levigata: 2.

EEthnensis-: 3. Creuinsis : 4. Urens. The
first is a native of the

.
island of Candia, and

flowers in July and August; the second is a
native of Italy ; and the fourth is a native of
the south or Europe.

SERUTilU U, a genus of plants belonging
to th e order of monogamia, and to the class
of syngenesia. The calyx is imbricated;
the corolla is monopefalous and regular,
with one oblong seed n ider it. Phere are
our species, natives oi the Cape of Good
Hope.

SERPENS. See Astronomy.
SERPEN EES, in natural history, an or-

der ot the amphibia das
,
the characteristics

o' which are, a mourn breathing by the
lungs only; body tapering; neck not dis-
tinct; jaws dilatable, not articulate; no feet,

tins, or ears : motion undulatory.
r

J hey are
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cast naked upon the. earth, without limbs,

exposed to every injury, but frequently

armed with a poison the most deadly and

horrible, which is contained in tubular fangs

resembling teeth, placed without the upper
jaw, protruded or retracted at pleasure, and

surrounded with a glandular vesicle, by which

this fatal fluid is secreted. (See Poisons.)

But lest this tribe should too much encroach

upon the limits of other animals, the benevo-

lent Author of Nature has armed only about a

tilth in this dreadful manner. ' The jaws are

dilatable and not articulate, and the oesopha-

gus so lax, that they can swallow without

mastication, an animal twice or thrice as

large as the neck. There are seven genera,
j

viz, the

Achrochordus Coecilia

Amphisbsna Coluber

Anguis Crotalus.

Boa

The distinction of species in this numerous

tribe is often peculiarly difficult. Limixus

persuaded himself that an infallible criterion

might be found in the number of scaly plates

on the abdomen and beneath the tail ; and

accordingly attempted in the -Systems Natu-

rx io discriminate the species, by this mark
alone. Experience, however, has sufficiently

shown that, though often highly useful in the

investigation of these animals, it is yet by

much too uncertain and variable to be per-

mitted to stand as an established specific

test.

The distinction of serpents into poisonous

and innoxious can only be known by an ac-

curate examination of their teeth; the fangs

or poisoning teeth being always of a tubular

structure, and calculated for the conveyance

or injection of the poisonous fluid from a pe-

culiar reservoir communicating with the

-fangs on each side of the head : the fangs are

always situated in the anterior and exterior

part of the upper jaw, and are generally, but

not always, of much larger size than the

other teeth ; they are also frequently accom-

panied by some smaller or subsidiary fangs,

apparently destined to supply the principal

ones when lost, either by age or accident.

The fangs are situated in a peculiar bone, so

articulated with the rest of the jaw as to ele-

vate or depress them at the pleasure of the

•animal. In a quiescent state theyT are recum-

bent, with their points directed inwards or

•backwards; but when the animal is inclined

to use them as weapons of offence, their po-

sition is altered by the peculiar mechanism

of the above-mentioned bone in which they

are rooted, and they become almost perpen-

dicular.

A general rule for the determination of

the existence or non-existence of these or-

gans in any species of serpent is proposed in

a paper relative to the amphibia by Dr.

Gray, and published in the Philosophical

Transactions for the year 1788.
r

\ lie fangs,

according to Dr. Gray, may be distinguished

with great ease, and, as he believes also,

with great certainty, by the following simple

method. When it is discovered that there is

something like teeth in the anterior and ex-

terior part of the upper jaw, which situation

lie considers as the only one in which venom-

ous fangs are ever found, let a pin or other

hard body be drawn from that part of the

jj,\v to the angle of the mouth
;
(which ope-

ration may, for greater certainty, be tried on

each side.) If no more teeth are felt in that

line, it may, he thinks, be fairly concluded,

that those first discovered are fangs, and tli*t

the serpent is consequently venomous: if,

on the contrary, the teeth first discovered are

observed not to stand alone, but to be only a

part of a complete row, it may as certainly

be concluded that the serpent is not veno-

mous. This rule, however, like most others,

may have its exceptions, and perhaps the

most legitimate test of real fangs in a serpent

is their tubular structure, which may always

be easily detected by the assistance of a pro-

per magnifier. It is to be observed, that all

serpents, whether poisonous or not, have be-

sides the teeth, (whether fangs or simple

teeth) in the sides of the upper jaw, two ad-

ditional or interior rows, which are generally

much smaller than the rest, and frequently

scarcely visible: the general rule, therefore,

is, that all venomous serpents have only two

rows of true or proper teeth in the upper jaw,

and that all others have four.

A head entirely covered with small scales

is in some degree a character, but by no

means an universal one, of poisonous ser-

pents; as are also carinated scales on the

head and body, or such as are furnished with

a prominent middle line.

All serpents are in the habit of casting

their skin at certain periods ; in temperate

regions annually; in the warmer perhaps

more frequently. The serpents of the tem-

perate and cold climates also conceal them-

selves, during the winter, in cavities beneath

the surface of the ground, or in any other

convenient places of retirement, and pass the

winter in a state more or less approaching, in

the different species, to complete torpidity.

1 1 may be added, that some serpents are vi-

viparous, as the rattlesnake, the viper, and

many others of the poisonous kind, while

the common snake, and probably the major

part of the innoxious serpents, are oviparous,

depositing their eggs in a kind of string or

chain in any warm"an cl close situation, where

they are afterwards Hatched.

The broad undivided laminx or scaly plates

on the bellies of serpents are termed scuta,

and the smaller or divided plates beneath the

tail are called squamae subcaudales, or sub-

caudal scales; and from these different kinds

of laminx the Linnxan genera of serpents are

chiefly instituted.

SERPENTARIUS. See Astronomy.
SERPENTINE, a mineral found in amor-

phous masses, forming strata, and even en-

tire mountains. Its fracture is splintery,

sometimes conchoidal. Specific gravity 2.57

to 2.71; feels soft and almost greasy
;
gene-

rally emits an earthy smell when breathed on.

Its culours are various shades of green, yel-

low, red, grey, brown, and blue : commonly
one or two colours form the ground, and one

or more appear in spots or veins. Before the

blowpipe it hardens, but does not melt.

According to Mr. Chenevix it contains

34.5 magnesia
28.0 silica

23.0 alumina

4.5 oxide of iron

0.5 lime

10.5 water

101.0

SEJIPICULA, a genus of plants belonging

to the class of monoecia, and to the order of

tetrandria. The male calyx is quadridentate,

and the corolla consists of four petals. The
female calyx is divided into four parts, and
the pericarpium is a tomentose nut. There
are two species, the verticiliata and repens.

SERPULA, a gc-nus of insects of the order
vermes testacea. The generic character is

;

animal a terebella
;

shell univalve, tubular

generally adhering to other substances ; often

separated internally by divisions at uncertain

distances. There are 48 species.

SERRATULA, saiv-xvort, a genus of
plants belonging to the class of syngenesia,

and to the order of polygamia xqualis. In
the natural system it is ranged under the 49th
order, compositx. The calyx is subcylin-

drical, imbricated
;
the scales of it pointed,

but not spinous. There are 20 species : 1

.

'I'he tinctoria, grows in woods and wet
pastures. It dyes cloth of an exceedingly fine

yellow colour, which stands well when fixed

with alum. Goats eat this plant; horses are

not fond of it
;

cattle, swine, and sheep, leave

it untouched. 2. The alpina, or mountain
saw-wort, grows on high mountains, and
flowers commonly in July or August. 3.

The arvensis, corn saw-wort, or way-thistle,
grows in cultivated grounds and by way-sides,

and flowers in July or August. When burn-
ed, it vields good ashes for making glass or
fixed alkali.

SERROPALPUS, a genus of insects of
the order coleoptera : the generic character

is, antennae setaceous
;
feelers four, unequal

;

the anterior ones longer deeply serrate, com-
posed of four joints, the last joint very large,

truncate, compressed, poteiliform
; the pos-

terior ones subclavate: thorax margined,
concealing the head, with a prominent angle

on each side
;
head deflected

;
feet formed

for digging. There are two species: the

striatus is found on old wooden buildings in

the evening in autumn.
SERTULARIA, in natural history, a ge-

nus belonging to the class of vermes, and to

the order of zoophyta. The stem is radicat-

ed, fibrous, naked, and jointed; the florets

are hydrx, and there is one each joint. This
genus comprehends 42 species of corallines.

SERVANT. See Master and Servant
SERVICE, in law, is a duty which a te-

nant, on account of his fee, formerly owed
to his lord.

SERUM, a thin transparent liquor, which
makes a considerable part in the mass of

blood.

The specific gravity of human blood is, at

a medium, 1.0527. Mr. Fourcroy found the
specific gravity of bullock’s blood, at the
temperature oi (10°, to be 1.056. The blood
does not uniformly retain the same consist-

ence in the same animal, and its consistence

in different animals is very various. It is

easy to see that its specific gravity must be
equally various.

When blood, after being drawn from an
animal, is allowed to remain for some time at

rest, it very soon coagulates into a solid mass
of the consistence of curdled milk. This mass
gradually separates into two parts; one of
which is fluid, and is called serum

;
the other

the coaguluni, has been called cruor, because
it alone retains the red colour which distin-

guishes blood. This separation is very similar

to the separation of curdled milk .iilo curds
and whey.



The proportion between the cruor and se-

rum of the blood varies much in diflerent ani-

mals, and even in the same animal in different

circumstances. '1 he most common propor-

tion is about one part of cruor to three parts

of serum ;
but in many cases the ciuor ex-

ceeds or falls short of this quantity ;
the limits

of the ratios of these substances to each other

appear, from a com parison of the conclusions

ot most of those who have written accurately

on the subject, to be l 1 and 1 4 ;
but tire

first case must be very rare indeed.

The cause of this spontaneous decomposi-

tion of blood has not hitherto been ascertain-

ed. The coagulation takes, place equally in

close vessels and in the open air, whether the

blood is allowed to cool, or is kept at the

temperature at which it is when it issues fro nr

the animal ;
neither is the coagulation pre-

vented by diluting it with water.

1.

The serum is of a light greenish- yellow

colour ; it lias the taste, smell, and feel, ot the

blood, but its consistence is not so great.

Its mean specific gravity is about 1.0287. It

converts svrup ot violets to a green, and

therefore contains an alkali. On examination,

Houelle found that it owes this property to a

portion of soda. When heated to the tem-

perature of 156% the serum coagulates, as

iiarvey first discovered. It coagulates also

when boiling water is mixed with it; but if

serum is mixed with six parts of cold water,

it does not coagulate by heat. \Y hen thus

coagulated, it has a greyish-white colour, and

is not unlike the boiled white of an egg. If

the coagulum is cut into small pieces, a

muddy fluid may be squeezed from it, which

has been termed the serosity. After the se-

paration of this fluid, if the residuum is care-

fully washed in boiling water and examined, it

will be found to possess all the properties of

coagulated albumen The serum, therefore,

contains a considerable proportion ot albu-

men. Hence its coagulation by heat, and

the other phenomena which albumen usually

exhibits.

If serum is diluted with six times its weight

of water, and then boiled to coagulate the

albumen, the liquid which remains after the

separation of the coagulum, if it is gently

evaporated till it becomes concentrated, and

then is allowed to cool, assumes the form of a

jelly, as was first observed by De Haem
Consequently it contains gelatine.

If the coagulated serum is heated in a silver

vessel, the .Surface of the silver becomes black,

being Converted into a sulphured Hence it

is evident that it contains sulphur
;

and
j

Proust has ascertained that it is combined

with ammonia in the state of a hydrosul-

phuret. .... i r

If serum is mixed with twice its weight ot

water, and after coagulation by heat, the al-
j

bumen is separated by filtration, and the

liquid slowly evaporated till it is considerably

concentrated, a number ot crystals are depo-

sited when the liquid is left standing in a

cool place. These crystals, first examined

by Rouclle, consist of carbonat ot soda, mu-

riat of soda, besides phosphat of soda and

phospliat of lime. The soda exists in the

blood in a caustic state, and seems to be com-

bined with the gelatine and albumen. The

carbonic acid combines with it during evapo-

ration.

Thus it appeals that the serum of the blood

contains albumen, gelatine, hydrosulphuret

SERUM.

of ammonia, soda, rnuriat of soda, phosphat

of soda, and phosphat of lime, These com-

ponent parts account for the coagulation oc-

casioned in the serum by acids and alcohol,

and the precipitation produced by tan, acetat

of lead, and other metallic salts.

With respect to the other part, the cruor,

or clot, as it is sometimes called, is of a red

colour, and possesses considerable consist-

ence. Its mean specific gravity is about

1.245. If this cruor is washed carefully by

letting a small jet of water fall upon it till

the water runs off colourless, it is partly dis-

solved, and partly remains upon the searce.

Thus it is separated into two portions, viz.

(1.) A white, solid, elastic substance, which

has all the properties of fibrina. 2. The por-

tion held in solution by the water, which
consists of the colouring matter, not however

in a state of purity, for it is impossible to se-

parate the cruor completely from the serum.

We are indebted to Bucquet for the first

precise set of experiments on this last watery

solution. It is of a red colour. Bucquet

proved that it contained albumen and iron.

Menghini had ascertained, that it blood is

evaporated to dryness by a gentle heat, a

quantity of iron may be separated from it by
the magnet. The quantity which he obtained

was considerable; according to him, the blood

of a healthy man contains above two ounces

of it. Now, as neither the serum nor the

fibrina extracted from the cruor contains iron,

it follows of course, that the water holding

the colouring matter in solution must contain

the whole of that metal.

This watery solution gives a green colour

to syrup of "violets. When exposed to the

air, it gradually deposits flakes, which have

the properties of albumen. When heated, a

brown-coloured scum gathers on its surface.

If it is evaporated to dryness, and then mixed
with alcohol, a portion is dissolved ; and the

alcoholic solution yields by evaporation a re-

siduum, which lathers like soap in water, and

tinges vegetable blues green; the acids occa-

sion a precipitate from its solution. This

substance is a compound of albumen and soda.

Thus we see that the watery solution contains

albumen, iron, and soda.

Fourcroy and Vauquelin have ascertained

that the iron is combined with phosphoric

acid, and in the state of subphosphat of iron
;

thus confirming an opinion which had been

maintained by Sage, and announced as a fact

by Gren. If the residuum obtained by eva-

porating the watery solution of the colouring

matter of blood to dryness is burnt in a cru-

cible, there will remain a deep-red ferrugi-

nous substance, amounting to 0.045 of the

blood employed. Nitric acid digested on

this residuum dissolves a portion, which is

phosphat of iron, and is precipitated white by
ammonia, but assumes a red colour when
treated with pure potass. When lime-water

is poured into the potass employed, phosphat

of lime precipitates. By this- treatment they

ascertained, that-iA of the residuum consist-

ed of subphosphat of iron. Now phospliat

of iron is soluble in acids, but insoluble in

water; when treated with pure alkalies, it

loses a portion of its acid, assumes a red

colour, and is converted into subphosphat.

Hence it is evidently the soda of the blood

which reduces it to that state, or at least

maintains it in that state. Subphosphat of

4 N 2

iron readily dissolves in albumen and in

serum.
When new-drawn blood is stirred bristly

round with a stick, or the hand, the whole of

the fibrina collects together upon the stick)

and in this manner may be separated altoge-

ther from the rest of the blood. The l ed

globules, in this case, remain behind in the

serum. It is in this manner that the blood is

prepared for the different purposes to which

it is put
;

as clarifying sugar, making pud-
dings, &c. After the fibrina is thus separatee!,

the blood no longer coagulates when allowed

to remain at rest, but a spongy flaky matter

separates from it, and swims on the surface.

When blood is dried by a gentle heat, wa-
ter exhales from it, retaining a very small

quantity of animal matter. in solution, and
consequently having the odour of blood'.

Blood dried in this manner being introduced

into a retort and distilled, there comes over
first a clear watery liquor, then carbonic acid

gas, and carbonat of ammonia, which crys-

tallizes in the neck of the retort ; after these

products there come over a fluid oil, carbo-

nated hydrogen gas, and an oily substance
of the consistence of butter. The watery
liquor possesses the property of precipitating

from sulphat of iron a green powder : muri-

atic acid dissolves part of this powder, and-

there remains behind a little Prussian blue.

Consequently this watery liquor contains both
an alkali and prussic acid.

9216 grains of dried blood being put into a
large crucible, and gradually heated, at first

became nearly fluid, and swelled up consi-

derably, emitted a great many fetid fumes ot

a yellowish colour, and at last took lire anch-

burned with a white flame, evidently owing
to the presence of oil. After the flame and
the fumes had disappeared, a light smoke
was emitted, which affected the eyes and the

nose
;

it had the odour of prussic acid, and
reddened moist paper stained witty vegetable

blue. At the end of six hours, when the mat-
ter had lost five-sixths of its substance, it

melted anew, exhibited a purple flame on its

surface, and emitted a thick smoke. This
smoke affected the eyes and nostrils, and
reddened blue paper, but it had not the smell

of prussic acid. When a quantity of it was
collected and examined, it was found to pos-

sess the properties of phosphoric acid. The
residuum amounted to 181 grains; it had a

deep-black colour, and a metallic brilliancy ;

and its particles were attracted by the mag-
net. It contained no uneombined soda,

though the blood itself, before combustion,
contains it abundantly; but water extracted

from it rnuriat of soda
;
part of the remainder

was dissolved by muriatic acid, and of course
was lime ; there was besides a little silica,

which had evidently been separated from the

crucible. The iron had been reduced during
the combustion.

Such are the properties of blood, as far as

they have been hitherto ascertained by expe-
riment. We have seen that it contains the

following ingredients

:

1. Water,
2. Fibrina,

3. Albumen,.

4. Gelatine,

5. Hydrosulph. of ammonia,
6. Soda,

7. Subphosphat of iron,
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8. Muriat of soda,

9. Pliosphat of soda,

10. Phosphat of lime.

Besides benzoic acid, which has been detected

by Proust.

But our knowledge of this singular fluid is

bv no means so complete as it ought to be;

a more accurate analysis would probably dis-

cover the presence of other substances, and
enable us to account for many of the proper-

ties of blood which at present are inexpli-

cable.

SESAMUM, oily grain, a genus of plants

belonging to the class of didynamia, and to

the order of angiospermia, and' in the natural

system ranging under the 20th order, luridae.
r
The calyx is divided into five parts. The
corolla is companuluted, the tube of which is

nearly the length of the calyx; the throat is

inflated, and very large ; the border is divided

into five parts, four of which are spreading

and nearly,equal ; the fifth is the lowest and

largest. There are four filaments, and the

rudiments of a fifth. The stigma is lanceo-

Jated, and the capsule has Totir cells. 'There

are only three species, the orienfale, indicum,

and Interim. *!. The orientate has ovate,

oblong, entire leaves. It is an annual, and

grows^naturally on the coast of Malabar and

in the island of Ceylon ; rising with an her-

baceous four-cornered stalk, two feet high,

sending out a few short side-branches.- After

the flowers are past, the germeu turns to an

oval acute-pointed capsule, with four cells,

tilled with oval compressed seeds, which

ripen in autum. 2. The indicum, with trifid

lower leaves, grows naturally in India: this

is also an annual plant
;
the stalk rises taller

than that of the former ; the lower leaves are

cut into three parts’,
’ which is the only differ-

ence between them. The first sort is fre-

quently cultivated in all the eastern countries,

and also in Africa, as a pulse ; and of late

years the seeds have been introduced into

Carolina by the African negroes, where they

succeed extremely well. The inhabitants of

that country make an oil from the seed,

which will keep good for many years, with-

out having any rancid smell or taste, but in

two years become quite mild ; so that when

the warm taste of the seed, which is in the oil

when first drawn, is worn off, they use it as

a sal lad -oil, and for all the purposes of sweet

oji. The seeds of this plant arc also used by

the negroes for food; which seeds they parch

over the fire, arid then mix them with water,

aid stew other ingredients with them, which

nukes a hearty food. Sometimes a sort of

padding is made of these seeds, in the same

jiianuer as with millet or rice, and is by some

persons esteemed, but is rarely used for these

purposes in Europe.

From nine pounds of this seed which came

fri)m Carolina, there were upwards of two

fmarts of oil drawn, which is as great a quan-

tity as has been obtained from any vegetable

whatever. This might occasion its being

jpjlled the oily grain.

SESELI, meadow-saxifrage, a genus of

prints belonging to the class of pentandria,

aid to the order of digynia, and in the natural

system ranging under the 45th order, umbel-

la:e. The umbels are globular ;
the involu-

cium consists of one or two leaflets ; the

friit is egg-shaped and. streaked. I here are

j- teen species. The montanum grows natu-
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rally in France and Italy ; flie glatteum is a

native of Fiance
;
the aimnoides and tortuo-

sum grow in the south of Europe ; and the

hyppomarathrum is a native of Austria.

SESSION, in law, denotes a sitting of jus-

tices in court upon their commission : as the

session of oyer and terminer, &c.
Sessions, quarter. The session of the

peace is a court of record holden before two
or more justices, whereof one is of the quorum,
for the execution of the authority given them
by the commission of the peace, and certain

statutes and acts of parliament.

The justices shall keep their sessions in

every quarter of the year at least, and for

three days if need be; to wit, in the first

week after the feast of St. Michael, in the

first week after the Epiphany, In the first

week after Easter, and in the first week after

St. Thomas, and oftener if need be.

Any two justices, one whereof is of the

quorum, by the words of the commission of

the peace, may issue their precept to the

sheriff to summon a session for the general

execution 'of their authority
;

and such ses-

sion, holden at any time within that quarter

of a year, is a general quarter-session. 4 Burn,

181. And such precept should bear teste, or

be dated, fifteen days before the return. Nels.

Iritr. 35.

The sheriff also shall cause a jury to appear
at such days arid places as the said justices, or

such two or more of them as aforesaid, shall

appoint.

'There are many offences, which, by par-

ticular statutes, belong properly to this juris-

diction, and ought to be prosecuted in this

court: as the smaller misdemeanors against

the public or commonwealth, not amounting
to felony ;

and especially offences relating to

the game, highways, alehouses, bastard chil-

dren, the settlement and provision of the

poor, vagrants, servants’ wages, apprentices,

and popish recusants. Some of these are

proceeded upon by indictment; and others in

a summary way, by motion and order there-

upon
;
which order may, for the most part,

unless guarded against by any particular

statute, be removed into the court of king’s

bench by certiorari, and be there either

quashed or confirmed.

Sessions./o/’ weight£ and measures. In

London, four justices from among the mayor,
recorder, and aldermen, (of which the mayor
or recorder to be one) may hold a session to

enquire into offences of selling by false

weights and measures, contrary to the sta-

tutes ; and to receive indictments, punish 1 he

offenders, kc,
SESTERCE, a silver coin in use among

the Romans. See Com.
Some authors make two kinds of sesterces:

the less, called sestertius, in the masculine

gender; and the great one, called sestertium,

in the neuter, the latter containing a thousand

of the former.
Sesterce, or sestertius, was also used by the

antients for a thing containing two wholes and
a half of another, as as was taken for any
whole or integer.

SESUVIUM, a genus of plants belonging

to the class of icosand via, and to the order of

trigynia. The calyx is coloured, and divided

into five parts ; there are no petals; the cap-

sule is egg-shaped, three-celled, opening ho-

rizontally about the middle, and containing

many seeds. There is only one species, the

SEW
portulacastrum, purslane-leaved sesuviimr,
which is a native of the West Indies. -

SET-OFF, is when the defendant acknow-
ledges the justice of the plaintiff ’s demand oij

the one hand, but on the other sets up a de-
mand of his own to counterbalance that of
the plaintiff, either in the whole, or in part:

as if the plaintiff sues for 10/. due on a note of
hand, the defendant may set-off 9/. due to

himself for merchandize sold to the plaintiff.

3 Black. 304.

The action in which a set-off is allowable
upon the statutes 2 and 8 G. II. c. 22 and
24, are debt, covenant, and assumpsit, for

the non-payment of money ; and the demand
intended to be set-off, must be such as might
have been made the subject of one or other
of these actions. A set-off, therefore, is

never allowed in actions upon the case, tres-

pass, replevin, kc. nor of a penalty, in debt
on bond conditioned for the performance of
covenants, kc. nor of general damages in

covenant or assumpsit
;
but where a bond is

conditioned for the payment of an annuity, a
set-offmay be allowed. A debt barred by the

statute of limitations, cannot be set-off; and
if it is pleaded in bar to the action, the
plaintiff may reply the statute of limitations;

or if gi en in evidence, on a notice of set-off,

it may be objected to at the trial. Tidd’s
Bract. K. B.

SETON. See Surgery.
SETTING, in the sea-language. To set

the land or the sun by the compass, is to ob-
serve how the land bears on any point of the
compass, or on what point of the compass the
sun is. Also when two ships sail in sight of
one another, to mark on what point the
chased bears, is termed setting the cliase by
the compass.

SEVENTH, septhna, in music. A dis-

sonant interval called by the Greeks hepta-
chordon, because it is formed of seven sounds,
or six, diatonic degrees. There are four

kinds of sevenths. 'The minor seventh, com-
posed of four tones (three majors and one
minor), and two major semitones

; the major
seventh, composed diatonically of five tones
(three majors and two minors), and a major
semitone

;
the diminished seventh, consisting

of three tones (two minors and one major),
and three major semitones ; arid the super-
fluous seventh, containing five tones (three,

minors and two majors), a semitone major,
and a semitone minor.

SEWER, a passage or gutter made to

carry water into the sea or a river, w hereby,

to preserve the land, tkc. from inundations

and other annoyances. 'The business of the

commissioners of sewers, or their office in

particular, is to repair sea-banks and walls,

survey rivers, public streams, ditches, kc.
and to make orders for that pu pose.

'These commissioners have likewise autho-

rity to make enquiry of all nuisances or of-

fences committed by the stopping of rivers,

erecting mills, not repairing banks, bridges,

& c. and to tax .persons chargeable for the

amending of defaults that tend to the ob-
struction or hindrance of the free passage of
the water through its antient courses. 'They

may not only make a rate and. assessment for

repairs, but also, may decree lands to be sold,

in order to levy charges assessed, upon non-
payment thereof, &c. But the decrees of the
commissioners are to be certified into chan-

cery, and have the king’s assent, to be bind-
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ing, and their proceedings are subject to lire I

jurisdiction of the king’s bench. In the mak-
ing of a rate or tax, the commissioners are ‘to

assess every owner or possessor of lands in

danger of receiving any damage by the wa-

ters, equally according to the quality of their

lands, rents, and numbers of acres, and their

respective portions and profits, whether it is

of pasture, fishing, &:c. And where no per-

sons or lands can be known that are liable to

make repairs of banks and sewers, then the

commissioners are to rate the whole level.

The 3. Jac. I. ordains that all ditches, banks,

bridges, and water-houses, within two miles

of ‘ London, adjoining to, and tailing into the

Thames, shall be subject to the commission-

ers of sewers. Also the lord-mayor, & c. may
appoint persons in that case to have the

power of commissioners of sewers. Persons

breaking down sea-banks, whereby lands are

damaged, are adjudged to be guilty of felony

;

and removing piles, &c. forfeit twenty pounds

by 6 and 10 Geo. II. c. 32.

SEXAGESIMALS, or Sexagesimal
fractions, fractions whose denominators

proceed in a sexagecuple ratio
;
that is, a

prime, or the first minute, = JU.; a second

= T7Too->
atlliKi =ltW

Antientlv there were no other than sexa-

gesimals used in astronomy, and they are still

retained in many cases, though decimal arith-

metic begins to grow in use now in astrono-

mical calculations. In these fractions, which

some call astronomical fractions, the deno-

minator being always sixty, or a multiple

thereof, is usually omitted, and the numerator

only written down, thus, 4°, 59', 32", 50'",

16"", is to be read four degress, fifty-nine

minutes, thirty-two seconds, fifty thirds, six-

teen fourths, &c.

SEXANGLE, in geometry, a figure hav-

ing six sides, and consequently six angles.

SEXTANS, a sixth part of certain things.

The Romans having divided their as into

twelve ounces, or itnica, the sixth part of

that, or two ounces, was the sextans.

Sextans was also a measure which contained

two ounces of liquor, or two cyathi. See

Measure.
SEXTANT, in mathematics, denotes the

sixth part of a circle, or an arch comprehend-

ing sixty degrees.

The word sextant is more particularly used

for an astronomical instrument made like a

quadrant, excepting that its limb only com-
prehends sixty degrees. The use and appli-

cation of tiie sextant is the same with that of

the quadrant. See Quadrant.
SEX TON, a church-officer, whose busi-

ness is to take care of the vessels, vestments,

kc. belonging to the church, and to attend

the minister, churchwardens, Sec. at church.

He is usually chosen by the parson only.

SEXTUPLE, sestuplo, in music, denotes

a mixed sort of triple which is beaten in

double time, now called compound common
time.

SHADOW, in optics, a privation or

diminution of light, by the interposition of an

opake body ; or it is a plane where the light

is either altogether obstructed, or greatly

weakened, by the interposition of some opake

body between it and the luminary. See

Optics.
Shadow. See Geography.
SHAFT of a column

,
in . building, is the

SHA
body thereof between the base and capital •

so called from its straightness.

SHAGREEN, or Chagreen, in com-
j

merce, a kind of grained leather, prepared,

as is supposed, of the skin of a species ot

squalus, or hound-fish, called the shagree, or

sliagrain, and much used in covering cases,

books, See.

It is imported from Constantinople, Tauris,

Tripoli, Algiers, and from some parts oi Po-

land, where it is prepared in the following

manner : the skin being stretched out is first

covered over with mustard-seed, which is

bruised upon it ; and being thus exposed to

the weather for some days, it is then tanned.

The best is of a brownish colour, as the

white Sort is the worst. It is extremely hard ;

yet, when steeped in water, it becomes soft

and pliable; and being fashioned into case-

covers, it readily takes any colour, as red,

green, yellow, black, according to the fancy

of the workman.
SHAKLES, in a ship, are the rings with

which the ports are shut fast, by lashing the

port- bar to them. There are also shakles put

upon bilbow-bolts, for confining the men who
have deserved corporal punishment.

SHAMBLES, among miners, a sort of

niches, or landing-places, left at such dis-

tances in the adits of mines, that the shovel-

men may conveniently throw up the ore from

shamble to shamble, till it conies to the top

of the mine.

SHAMMY, or Chamois leather, a

kind of leather dressed either in oil or tanned,

and much esteemed for its softness, pliancy,

and being capable of bearing soap without

hurt.

The real shammy is prepared of the skin

of the chamois-goat.

The true chamois leather is counterfeited

with common goat, kid, and even sheep-skin;

the practice of which makes a particular pro-

fession, called by the French chamoisure.

The last is the least esteemed, yet so popular,

and such vast quantities prepared, especially

about Orleans, Marseilles, and 1 holouse,

that it may not be amiss to give the method
of preparation.

The manner of chamoising, or of preparing

sheep, goat, or kid-skins in oil, in imitation

of chamois :

'The skins being washed, drained, and

smeared over with quick- Vim- 1

, on the fleshy

side, are folded ill two, lengthwise, the wool

outwards, and laid on heaps, and so left to

ferment eight days ; or it they had been left

to dry after flaying, for fifteen days.

Tlien they are washed out, drained, and

half-dried, laid on a wooden leg or horse,

the wool stripped off with a round staff for the

purpose, and laid in a weak pit, the lime

whereof had been used before, and had lost

the greatest part of its force.

After twenty-four hours they are taken

out, and left to'drain twenty-four more; then

put into another strong pit. This done, hey

are taken out, drained, and put in again by

turns; which begins to dispose them to take

oil ; and this practice they continue for six

weeks in summer, or three months in winter;

at the end whereof they are washed out, laid

on the wootlen leg, and the surface ot the

skin on the wool side peeled off, to render

them the softer; then made into parcels,

steeped a. night in the river, in winter more;
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stretched six or seven over one another on

the wooden leg
;
and the knife passed strong-

ly on the fleshy side, to take oil any tiling

superfluous, and render the skin smooth.

Then they are stretched as before in the

river, and the same operation repeated, £>n

the wool side; then thrown into a tub of

water with bran in it, which is brewed among
the skins till the greatest part sticks to them;
and then separated into distinct tubs, till they

swell and rise of themselves above the wa-
ter.

By this means, the remains of the lime are

cleared out ; they are then wrung out, lumg-

up to dry on ropes, and sent to the mill, w ith

the' quantity of oil necessary to fill them:
the best oil is that .of stock-fish.

Here they are first thrown in bundles

into tiie river for twelve hours, then laid in

the mill-trough, and fulled without oil till

they are well softened; then oiled with the

hand, one bv one, and thus formed into par-

cels of four skins each, which arc milled and
dried on cords a second time, then a third

;

then oiled again and dried.

This process is repeated as often as neces-

sity requires ; when done, if there is any
moisture remaining, they are dried in a stove,

and made up in parcels wrapped up in wool ;

after some time they are opened to the air,

but wrapped up again as before, till such-

time as the oil seems to have lost all its force,-

which it ordinarily does in twenty-four*

hours.

The skins are then returned from the mill

to the chamoiser to be scoured ;
which .is

done by putting them into a lixivium of wood-
ashes, working and beating them in it with

poles, and leaving them to steep till the lye

has had its effect; then wrung out, steeped

in another lixivium, wrung again, and this re-

peated till all the grease and oil is purged
out. 'They are then half-dried, and passed

over a sharp-edged iron instrument, placed
perpendicular in a block, which opens,

softens, and makes them gentle: lastly, they
are thoroughly dried, and passed -over the

same instrument again, which finishes the

preparation, and loaves them in form of

chamois.
Kid and goat-skins are chamoised in the

same manner as those of sheep, excepting-

that the hair is taken off without the use of

any lime; and that when brought from the

mill they undergo a particular preparation'

called ramalling, the most delicate and diffi-

cult of ail the others.

It consists in this, that as soon as brought

from the mill they are steeped in a fit lixivi-

um; taken out, stretched oil a round wooden
leg, and the hair scraped off with the knife

;

this makes them smooth, and in working cast

a fine nap. The difficulty is - in scraping

them evenly.

SHANKER, or- Chancre. See Me-
dicine.
SHARP, in music, a character, the potter-

of which is -to raise the note before which t is-

placed halt- a- tone higher than it w ould be
without sucii a preposition. .

SHARPING-CORN. a customary gift of

com, -said to be half a bushel torn plough- -

land, which -the farmers pay in some parts of
England to their smith, every Christmas, for

sharping their plough-irons, harrow-tines, <kc.

SHAW 1A, a genus of the class and order

syngenesia polygamia segregate The calyx .
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is intricate, with five or six seeds, three in-

terior larger; corolla fivo-cleit; seed one,

oblong. There is one species of New Zea-

land.

SHEATHING, in the sea language, is

the casing that part of a ship which is to be
under water, with fir-board of an inch thick

;

first laying hair and tar, mixed together, under
the boards, and then nailing them on, in

order to prevent worms from eating the ship’s

bottom.
SHEAR'S, in a ship, are ropes bent to the

clews of the sails; serving, in the lower sails,

to haul aft the clews of the sail ; but, in top

sails, they serve to haul home the clew of

the sail close to the Yard-arm.

SHEEP. See O'vis.

Shf.ep. Any person who shall feloniously

drive away, or feloniously steal, any sheep or

lamb ; or wilfully kill any sheep or lamb, with

a felonious intent to steal the carcase or any
part thereof; or assist or aid in committing

any of the said offences ; shall be guilty of fe-

lony without benefit of clergy. 14 Geo. 11.

c. 6.

Any person who shall apprehend and pro-

secute to conviction any such offender, shall

have a reward of 10/. for which purpose he

shall have a certificate signed by the judge,

before the end of the assizes, certifying such

conviction, and where the offence was com-
mitted, and that the offender was appre-

hended and prosecuted by the person claim-

ing the reward ; and if more than one claim

it, he shall therein appoint what share shall

be paid to each claimant. And on tendering

such certificate to the sheriff, he shall pay
the same within a month, without deduction,

or forfeit double, with treble costs; to be

allowed in his accounts, or be repaid him out

of the treasury.

And any person who shall in the night

time, maliciously and willfully maim, wound,
or otherwise hurt any sheep, whereby the

same is hot killed, shall forfeit to the party

grieved treble damages, by action of trespass,

or on the case.

And by 28 Geo. TIT. c. 38, every person

who shall export any live sheep or lambs,

shall forfeit 31. for every sheep or lamb, and

shall also suffer solitary imprisonment for

three months, without bail, and until the for-

feiture is paid ; but not to exceed twelve

months for such non-payment; and for every

subsequent offence 5/. a piece, and imprison-

ment for six months, and until the forfeiture

is paid; but not to exceed two years for the

non-payment thereof. And all ships and

vessels employed therein shall be forfeited.

SHEERING, or Shearing, in woollen

manufacture, is the cutting off with large

sheers the too long nap, in order to make the

cToth more smboth and even. See the ar-

ticle Cloth.
Sheering, in the sea language, When a

ship is not steered steadily, they say she

sheers, or goes sheering ; or, when at anchor,

she goes in and out by means of the current

of the tide, they also say she sheers.

SHEERS, in a ship, are two masts set

across at the upper end of each other
; a con-

trivance generally used for setting or taking

out the masts of a ship, where there is no
hulk to do that office.

SHEFFTELDIA. a genus of plants be-

longing to the class of pentandria, and to the

order of monogynia. The corolla is bell-
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shaped ; the filaments are ton, ofwhich every

second is barren; the capsule consists of one

cell, which has four valves. 1 here is only

one species, the repens, of New Zealand.

SHEKEL, in Jewish antiquity, an antient

coin, worth 2s. o^d. sterling. See the article

Coin.
Some are of opinion that the Jew's had two

kinds of shekels, viz. the common one, already

taken notice of, and the shekel of the sanctu-

ary
;

which last they made double the

former, and consequently equal to 4a. Gffi'.

But most authors make them the same ; so

that the shekel of the sanctuary, according to

them, is only worth 2s. 3-§i/.

SHELF, among miners, the same with

what they otherwise call fast ground, or fast

country
;

being that part of the internal

structure of the earth, which they find lying

even and in an orderly manner; and evident-

ly having retained its primitive form and

situation, unmoved by the waters of the ge-

neral deluge, while the circumjacent and

upper strata have plainly been removed and

tossed about.

SHELLS, chemically examined, are found

like bones to consist of calcareous salts united

to a soft animal matter ; but in them the

lime is united chiefly to carbonic acid, where-

as in bones it is united to phosphoric acid.

In shells, the predominating ingredient is

carbonat of lime
;
but in bones it is phosphat

of lime. Mr. Hatchett has divided shells into

two classes. The first are usually of com-
pact texture, resembling porcelain, and have

an enamelled surface, otten finely variegated.

These are denominated porcelaneous shells:

to this class belong the various species ot

veluta, cyprsca, &c. The second class con-

sists of shells usually covered with a strong

epidermis, below which lies the shell in

layers, and composed entirely of the sub-

stance well known by the name of mother of

pearl. They have been distinguished by the

name of mother of pearl shells. The shell of

the fresh-water muscle, the heliotis iris, the

turbo olearius, are examples of such shells.

The shells of the first class contain a very

small portion of soft animal matter: those of

the second contain a very large proportion.

Hence the difference of their component
parts.

Porcelaneous shells, when exposed to a red

heat, crackle, and lose the colour of their ena-

mailed surface. They emit no smoke nor

smell
;
their figure continues unaltered ; their

colour becomes opaque white, tinged par-

tially with pale grey. They dissolve when
fresh with effervescence in acids, and without

leaving any residue
;

but if they have been

burnt there remains always a little charcoal.

The solution is transparent, gives no precipi-

tate with ammonia or acetat ot lead ; ot course

it contains no sensible portion of phosphat or

sulphat of lime. Carbonat of ammonia throws

down an abundant precipitate of carbonat of

lime. Porcelaneous shells, then, consist of

carbonat of lime cemented together with a

small portion of animal matter, which is

soluble in acids, and therefore resembles

gelatine.

2. Mother of pearl shells when exposed to

a red heat, crackle, blacken, and emit a

strong fetid odour. They exfoliate, and be-

come partly dark grey, partly a fine white.

When immersed in acids they effervesce at
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first strongly ; bint gradually more and more
feebly, till at last the emission of air-bubbles

is scarcely perceptible. The acids take up
only lime, and leave a number of their mem-
branaceous substances which still retain the
form of the shell.

'1 he genera of shells are extremely nume-
rous, and the species under many of them
are ajso very much so. However, they may
be divided into three series or orders; the
first comprehending all shells formed only of
one piece, called by authors simple or uni-
valve shells

;
the second, .all those shells

composed of two parts or valves, under the
name of bivalves ; and the third, all shells

composed of several parts or valves, under
the name of mullivalves.

This method takes in all the shells hitherto
known; the land, as well as the sea-shells,

being ail comprehended under one or other
of these divisions; indeed, all the recent land-
shells are univalves, but the fossil shells be-
long to all the three series.

Shells, fossil, those found buried at
great depths in earth, and often immersed in
the hardest stones. These fossil shells, as
well as those found lying on the sea-shore,
make an excellent manure, especially' for

cold clayey lands.

Shells, in the military art. See Gun-
nery.
SliERARDIA, a genus of the monogynia

order, in the tetrandja class of plants, and in
the natural method ranking under (he 47th
order, stellatai. The calyx is small, quadri-
dentate; the corolla monopetalous, long, and
funnel-shaped. 'The two seeds are naked,
and crowned with the calyx. There are
three species, \iz. 1, arvensis; 2, muralis

;

3, fruticosa.

SHERIFF. As keeper of the king’s peace,
the sheriff is the first man in the county, and
superior in rank to any nobleman therein,
during his ofiiee. He may apprehend and
commit to prison all persons who break the
peace, or attempt to break it, and may bind
any one in a recognizance to keep the king’s
peace, lie may, and is bound ex officio, to
pursue and take all traitors, murderers, fe-

lons, and other misdoers, and commit them
to gaol for- safe custody. He is also to de-
fend his county against any of the king’s
enemies, when they come into the land

; and
for this purpose, as well as for keeping the
peace and pursuing felons, he may command
all the people of his county to attend him

;

which is cal'ed the posse comitatus, or power
of the county; which summons, every per-
son above fifteen years of age, and under the
degree of a peer, is bound to attend upon
warning, on pain of line and imprisonment.
Yet he cannot exercise the office of a justice

of the peace, for then this inconvenience
would arise, that he should command himself
to execute his own precepts. 1 Black. 343.

The sheriff has a jurisdiction both in cri-

minal and civil cases ; and therefore he has
two courts: his torn for Criminal casts, which
is the king’s court; the other is his county
court, for civil causes, and this is the court of
the sheriff himself. 3 Salk. 322.

When the new sheriff is appointed and
sworn, he ought at or before the next county
court, to deliver a writ of discharge to the
old sheriff; who is to set over all the prisoners
in the gaol, severally by their names, (to-
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gelher with all the writs,) precisely, by view

and indenture between the two sheriffs, where-

in must be comprehended all the actions

which the old sheriff has against every pri-

soner, though the executions are of record.

And till the delivery of the prisoners to the

new sheriff, they remain in the custody of

the old sheriff, notwithstanding the letters

patent of appointment, the writ of discharge,

and the writ of delivery. Neither is the new
sheriff obliged to receive the prisoners, but

at the gaol. But the office of the old sheriff

ceases, when the writ of discharge is brought

to him. Wood, b. 1. c. 7.

By 3 Geo. I. c. 15. it shall not be lawful

for any person to buy, sell, let, or take to

farm, the office of uncler-sheriff, or deputy-

sheriff, or seal-keeper, county-clerk, shire-

clerk, gaoler, bailiff, or any other office per-

taining to the office of high sheriff, or to con-

tract for any of the said offices, on forfeiture

of 500/. one moiety to his majesty, the other

to such as shall sue in any court at West-

minster, within two years after the offence.

Provided that nothing in this act shall

hinder any high sheriff from constituting an

under-sheriff, or deputy-sheriff, as by law he

may
;
nor to hinder the under-sheriff in any

case of the high sheriff's death, when he acts

as high sheriff, from constituting a deputy ;

nor to hinder such sheriff, or under-sheriff,

from receiving the lawful perquisites of his

office, or from taking security for the due an-

swering the same ;
nor to hinder such sheriff,

or under-sheriff, deputy-sheriff, seal-keeper,

&c. from accounting to the high sheriff for

all such lawful fees as shall be by them taken,

nor from giving security so to do; or to hinder

the high sheriff from allowing a salary to his

under-sheriff, &c. or other officers.

And if any sheriff shall die before the ex-

piration of liis year, or before he is super-

seded, the under-sheriff shall nevertheless

continue in his office, and execute the same

in the name of the deceased, till another

sheriff is appointed and sworn
;
and the under-

sheriff shall be answerable for the execution

•of the office during such interval as the high

sheriff would have been ;
and the security

given by the under-sheriff and his pledges

shall stand a security to the king, and all

persons whatsoever, for the performing his

office during such interval. Id.

SHIELD, an antient weapon of defence,

in the form of a light buckler, borne on the

arm, to turn off lances, darts, &c.

Shield, in heraldry, the escutcheon or

field on which the bearings of coats of arms

are placed.

SHILLING, an English silver coin. See

the article Coin.
It is observed that there were no shillings

or twelve-penny pieces in England till the

year 1504, when they were first coined by

Henry VIII.

SHINGLES, in building, small pieces of

wood, or quartered oaken boards, sawn to a

certain scantling, or, as is more usual, cleft

to about an inch thick at one end, and made
like wedges, four or five inches broad, and

eight or nine inches long.

Shingles are also used instead of tiles or

slates, especially for churches and steeples
;

however this covering is dear; yet where

tiles are very scarce, and a light covering is

required, it is preferable to thatch
;
and where

they are made of good oak, cleft, and not

sawed, and well seasoned in water and the

sun, they make a sure, light, and durable co-

vering. The building is first to be covered

all over with boards, and the shingles nailed

upon them.

SHIP, a general name for all large vessels,

particularly those equipped with three masts

and a bowsprit ; the masts being composed

of a lower-mast, top-mast, and top-gal!ant-

mast: each of these being provided with

yards, sails, &c. Ships, in general, are either

employed for war or merchandize.

Ships of zuar are vessels properly equip-

ped with artillery, ammunition, and all the

necessary martial weapons and instruments

for attack or defence. They are distinguish-

ed from each other by their several ranks or

classes, called rates, as follows : ships of the

first rate mount from 100 guns to 110 guns

and upwards ;
second rate, from 90 to 98

guns ;
third rate, from 64 to 74 guns ;

fourth

rate, from 50 to 60 guns; fifth rate, from 32

to 44 guns ;
and sixth rate, from 20 to 28

guns. Vessels carrying less than 20 guns

are denominated sloops, cutters, fire-ships,

and bombs.
In Plate I. Ship-building, fig, 1

I ,
is the re-

presentation of a first-rate, with rigging. See.

the several parts of which are as tollow

:

Parts of the hull.

A The cat head F The hause-holes

B The fore chain wales G The poop-lantern

or chains H The chess-trees

C The main-chains I The head

D The mizen-chains

E The entering port

K The stern

1 The bowsprit 36 Preventer-stay and

2 Yard and sail laniard

3 Gammoning 37 Woodling of the

4 Manrop mast

5 Bobstay 38 Fore -yard and sail

6 Spvitsa.il sheets

7 Pendants

39 Horses
40 Top

8 Braces and pen- 4t Crow-foot

dants 42 Jeers

9 Halliards 43 Yard-tackles

10 Lifts 44 Lifts

11 Clew-lines 45 Braces and pen-

12 Spritsail horses dants

13 Buntlines 46 Sheets

14 Standing-lifts 47 Foretacks

15 Bowsprit-shroud 4S Bow-lines and bri-

16 Jib-boom dles

17 Jibstay and sail 49 Fore buntlines

18 Halliards 50 Fore leech-lines

19 Sheets 51 Preventer-brace

20 Horses 52 Futtock-shrouds

21 Jib-guy 53 Foretop-mast

22 Spritsail-topsail 54 Shrouds and lani-

yard ards

23 Horses 55 Fore-top-sail yard

24 Sheets and sail

25 Lifts 56 Stay and sail

26 Braces and pen- 57 Runner

dants 58 Back-stays

27 Cap of bowsprit 59 Halliards

28 Jack-staff 60 Lists

29 Truck 61 Braces and pen-

30 Jack flag dants

3 1 Fore-m 1st 62 Horses

32 Runner and tackle 63 Clew-lines

33 Shrowds 64jBow-lines and bri-

34 Laniards dles

35 Stay and laniard 65 Reef- tackles

66 Sheets

67 .Buutlines

68 Cross-trees

69 Cap
70 Foretop-gallant-

mast
71 Shrouds
72 Yard and sail

73 Backstays

74 Stay

75 Lifts

76 Clew-lines

77 Braces and pen-

dants

78 Bow-lines and bri-

dles

79 Flag-staff

80 Truck
81 Flagstay-staff

82 Flag of the lord

high admiral

83 Mainmast
84 Shrouds
85 Laniards
86 "Runner and tackle

87 Futtock -shrouds

88 Top-lantern

89 Crank of ditto

90 Stay

91 Preventer stay

92 Stay-tackles

93 "Wcodling of the

mast
94 Jeers

95 Yard-tackles

96 Lifts

97 Braces and pen-
dants

98 Horses

99 Sheets

100 Tacks
101 Bowlines and bri-

dles

102 Crow-foot

103 Cap
104 Top
105 Buntlines

106 Leech-lines

107 Yard and sail

1 08 Main-topmast
109 Shrouds and lani-

ards

1 10 Yard and sail

111 Futtock shrouds

1 12 Backstays

113 Slay

1 14 Staysail and hal-

liards

115 Tye
116 Halliards

117 Lifts

118 Clew-lines

119 Braces and pen-

dants

120 Horses

121 Sheets

122 Bowlines and bri

dies

123 Buntlines

124 Reef-tackles

125 Cross-trees

126 Cap
127 Maintop-gallant-

mast
123 Shrouds and lani-

ards

129 Yard and sail-

130 Backstay

131 Stay
132 Stay -sail and hal-

liards

133 Lilts

134 Braces and pen-

dants

135 Bowlines and bri-

dles

136 Clew-lines

137 Flagstaff

138 Truck
139 Flagstaff-stay

140 Flag standard

] 4 1 Mizen-mast
142 Shrouds and lani-

ards

143 Cap
144 Yard and sail

145 Block for signal

halliards

146 Sheet
147 Pendant-lines

148 Peck-brails

1 49 Staysail

150 Stay

1 5 1 Derrick and span?

152 Top
153 Cross-jack yards
154 Gross-jack lifts

155 Cross-jack braces

156 Cross-jack slings

157 Mizen-top-mast
158 Shrouds and lani-

ards

1 59 Yard and sail

160 Backstays

161 Stay

162 Halliards

163 Lifts

164 Braces and pen-
dants

165 Bowlines and bri-

dles

166 Sheets

167 Clew-lines

16,8 Staysail

169 Cross-trees

170 Cap
171 Flagstaff

172 Flagstaff-stay

173 Truck
174 Flag, union
175 Ensign staff

176 Truck
177 Ensign

"178 Stern ladder
- 179 Bower cable.

Ships of war are fitted out either at the

expence of the state or by individuals. Those
fitted out at the public expence are called

king’s ships, and are divided into ships of the

line, frigates, sloops, &x. Ships of war fitted

out by individuals are called privateers.

Ship, hospital, a vessel fitted up to attend

on a fleet of men of war, and receive their
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sick or wounded; for which purpose her
decks should be high, and her ports suffi-

ciently large. Her cables ought also to run
upon the upper deck, to the end that the
beds or cradles may be more commodiously
placed between decks, and admit a free pas-

sage of the air to disperse that which is offen-

sive or corrupted.

Ship, merchant, a vessel employed in com-
merce to carry commodities of various sorts

from one port to another. The largest mer-
chant-ships are those employed by the dif-

ferent companies of merchants who trade to

the East Indies. They are in general larger

than our 40-gun ships, and are commonly
mounted with 20 guns on their upper deck,

which are nine-pounders
;
and six on their

quarter-deck, which are six-,pounders.

Ship, store, a vessel employed to carry

artillery or naval stores for the use of a fleet,

fortress, or garrison.

Ship, transport, is generally used to con-

duct troops from one place to another. Re-

rides the different kinds of' ships above-men-
tioned, which are denominated from the pur-

pose for which they are employed, vessels

have also, in general, been named according

to the different manner of rigging them. It

would be an endless, and at the same time an

unnecessary task, to enumerate all the dif-

ferent kinds of vessels with respect to their

rigging ; and therefore a few only are here

taken notice of. Fig. 2 is a ship which
would be converted into a bark by stripping

the lriizeu-mast of its yards and the, sails be-

longing to them. If each mast, its corres-

ponding top-mast and top-gallant-mast, in-

stead of behig composed of separate pieces of

wood, were all of one continued piece, then

this vessel with very little alteration would
be a. polaere. Fig. 3, a brig

;
fig. 4, a ketch ;

fig. 5, a schooner
; fig. 6, a sloop ; fig. 7, a

dogger; lig. 8, a galley under sail; fig. 9,

ditto rowing.

Ships are also sometimes named according

to the different modes of their construction.

Thus we say, a cat-built ship, &c.

To ship, is either used actively, as to em-
bark any person or put any thing aboard

ship; or passively, to receive any thing into

a ship ;
as, we shipped a heavy sea at three

o’clock in the morning.”

To ship also implies to fix any thing in its

place ;
as, to Tip the oars, that is, to put

them in their rowlocks ; to ship the swivel

guns, is to fix them in their sockets
;
to ship

the handspokes, See.

Management of ships at single anchor, is

the method of taking care of a ship while

riding at single anchor in a tide-way, by pre-

venting her from fouling her anchor, &c. The
following rules for this purpose will be found
of the utmost consequence

:

Riding in a tide-way, with a fresh of wind,
the-ship should have what is called a short or

windward -service, say 45 or 50 fathoms of

cable, .and always sheered to windward, not
always with the helm hard down, but more
or less so according to the strength or weak-
ness of the tide. It is a known fact, that

many ships sheer their anchors home, drive

on board of other ships, and on the sands

near which they rode, before it has been dis-

covered that the anchor had been moved from
the place where it was let go.

S IT I

When the wind is cross, or nearly cross, off

shore, or in the opposite direction, ships will

always back. This is done by the mizen-
topsail, assisted, if needful, bv the mizen-

[

staysail
; such as have no mizen-topsail com-

|

monly use the main topsail, or if it blows
fresh, a top- gallant-sail, or any such sail at

l lie gaff.

In backing, a ship should always wind
with a tawt cable, that it may be certain

the anchor is drawn round. In case there is

not a sufficiency of wind for that purpose, the
ship should be hove apeak.

Riding with the wind afore the beam, the
yards should be braced forward ;

it abaft the
beam, they are to be braced all aback.

If the wind is so far aft that the ship will

not back (which should not be attempted if,

when the tide eases, the ship forges ahead,
and brings the buoy on the lee quarter), she
must be set ahead : if the \\ ind is far aft, and
blows fresh, the utmost care and attention are
necessary, as ships riding in this situation

j

often break their sheers and come to wind-
ward of their anchors again. It should be i

observed, that when the ship lies in this
j

ticklish situation, the after-yards must be
j

braced forward, and the fore-yards the con-
j

trary way
; she will lie safe, as the buoy can

i

be kept on the lee quarter
;
or suppose the •

helm is aport, as long as the buoy is on the
;

larboard quarter. With the helm thus, and
j

the wind right aft, or nearly so, the starboard
main and fore braces should be hauled in.

This supposes the main braces to lead for-

ward.

When the ship begins to tend to leeward,
and the buoy comes on the weather-quarter,

j

the first thing to be clone is to brace about
j

the fore-yard
;
and when the wind comes

j

near the beam, set the fore-staysail, and keep 1

it standing until it shakes ; then brace all the
;

yards sharp forward, especially if it is likely

to blow strong.

If lying in the aforesaid position, and she
breaks her sheer, brace about the main-yard
immediately ; if she recovers and brings the
buoy 011 the lee or larboard-quarter, let the

main-yard be again braced about
;
but if she

comes to a sheer the other way, bv bringing
the buoy on the other quarter, change the

j

helm and brace the fore-yard to.

Riding Ueward tide with more cable than
the windward service, and expecting the ship

will go to windward of her anchor, begin as

soon as the tide eases to shorten in the cable.

This is often hard work ; but it is necessary
to be done, otherwise' the anchor may be
fouled by the great length of c able the* ship

has to draw round
;
but even if that could be

clone, the cable would be damaged against

the bows or cut-water. It is to be observed,
that when a ship rides windward tide the ca-

ble should be cackled from the short service
towards the anchor, as fat as will prevent the
bare part touching the ship.

When the ship tends to windward and must
be set ahead, hoist the fore-staysail as soon
as it will stand

;
and when the buoy comes on

the lee quarter, haul down the fore-staysail,

brace to the fore-vard and put the helm a-

lee; for till then the helm must be kept a-

weather and the yards full.

When the ship rides leeward tide, and the
wind increases, care should be taken to give
her more cable in time, otherwise the anchor

may start, and {probably it will be trouble-
some to get her brought up again

; and this

care is the more necessary, when the ship
rides in the hause of another ship. Previous
to giving a long service it is usual to take a
weather-bit, that is, a turn of the cable over
the windlass end, so that in veering away the
ship will be under command. 'The service
ought to be greased, which will prevent its

chafing in the hause.

If the gale continues to increase, the top-
masts should be struck in time

;
but the

fore-yard -should seldom, if ever, be lowered
down, that in case of parting the foresail may
be ready to be set. At such times there
should be more on deck than the com-
mon anchor-watch, that no accident may
happen from inattention or falling asleep.

In a tide-way a second anchor should
never be let go but v hen absolutely neces-
sary

;
for a ship will sometimes ride easier

and safer, especially if the sea runs high, with
a very long scope of cable and one anchor,
than with less length and two cables

;
how-

ever, it is advisable, as a preventive, when
ships have not room to drive, and the night
is dark, to let fall a second anchor under
foot, with a range of cable along the deck.-

If this is not thought necessary to be done,
the deep-sea lead should be thrown over-
board, and the line frequently handed by the
watch, that they may be assured she rides

fast.

If at any time the anchor-watch, presum-
ing on their own knowledge, should wind the
ship, or suffer her to break her sheer without
calling the mate, he should immediately, or
the very first opportunity, oblige the crew
to heave the anchor in sight

; which will

prevent the commission of the like fault

again
;

for, besides the share of trouble the

watch vi ill have, the rest of the crew will

blame them for neglecting their duty.

Prudent mates seldom lie a week in a road-
stead without heaving their anchor in sight;

even though they have not the least sus-

picion of its being foul. There are other rea-
sons why the anchor should be looked at

:

sometimes the cable receives damage by
sweeping wrecks or anchors that have been
lost, or irom rocks or stones

; and it is often

necessary to trip the anchor, in order to take
a clearer birth, which should be done as often

as any ship brings up too near.

SITIP-BUILDING may. be defined, the
manner of constructing ships, or the work
itseit, as distinguished from naval architec-

ture, which may be considered as the theory
or art of delineating ships on a plane.

Art ofdelineating ships on a plane. *

All edifices, whether civil or military, are
known to be erected in consequence of cer-

tain established plans, which have been pre-
viously altered or improved till they have
arrived at their desired point of perfection.

The construction of ships appears also to re-

quire at least as much correctness and pre-

cision as the buildings which are founded upon
terra finna: it is therefore absolutely neces-
sary that the mechanical skill of the ship-

wright should be assisted by plans and sec-

tions, which have been drawn with all possible

exactness, examined by proper calculations,

and submitted to the most accurate scrutiny.

Naval architecture may be distinguished
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into three principal pails. 1. To give the

ihip such an exterior form as may be most

suitable to the service for which she is de-

sio-ned. 2. To give the various pieces of a

siup their proper figure; to assemble and

unite them into a firm compact frame, so that

bv their combination and disposition they

inay form a solid fabric, sufficient to answer

nil the purposes for which it is intended.

And, 3- To provide convenient accommo-

dations for the officers and crew, as well as

suitable apartments for the cargo, furniture,

provisions, artillery, and ammunition.

The exterior figure of a ship may be di-

vided into the bottom and upper works. The

bottom, or quick-work, contains what is term-

ed the hold, and which is under water when

the ship is laden. The upper works, called

also the dead-work, comprehend that part

which is usually above the water when the

ship is laden. "The figure of the bottom is

therefore determined by the qualities which

are necessary for the vessel, and conformable

to the service for which she is proposed.

The limits of our design will not admit of

a minute description and enumeration of all

(lie pieces of timber which enter into the

construction of a ship, nor of a particular

description of their assemblage and union, or

the maun '>• in which they reciprocally con-

tribute to the solidity of those floating cita-

de
U is usual among shipwrights to delineate

three several draughts. 1 . The whole length

of the ship is represented according to a side

view, perpendicular to the keel, and is

termed the plane of elevation, or sheer

draught. Plate II. fig. 10, 11, the ship is

exhibited according to an end view, and

stripped of her planks, so as to present the

outlines of the principal timbers ; and this is

properly termed the plane of projection, or

the vertical plane of the timbers (fig. 12), be-

cause it shows the projection of their frames

relatively to each other. 3. It is not suffi-

cient to have the vertical curves of the bottom

in different places, for a distinct idea of the

horizontal curves is also equally necessary

and useful ;
this is obtained by means of

water-lines, traced upon what is called the

horizontal plane (fig. 1 1). In this draught

the curves of the transoms, called the round-

aft are also marked, and sometimes the

breadth and thickness of the timbers.

The plane of elevation (fig. 10), deter-

mines the length and depth of the keel
;
the

difference of "the draughts of water
;

the

length and projection, or rake, of the stem

and stern-post ;
the position of the midship-

frame upon the keel, together with that of the

principal frames afore and abaft; the load-

water line; the wales; the dimensions and

situations of the gun-ports; the projection of

the rails of the head and stern-gallery ;
with

the stations of the masts and channels.

This draught, however, conveys no idea of

tlm vertical curve of the ribs or timbers
;

for

as their projection will be only represented

in a plane elevated upon the length of the

keel they will appear in this direction no

otherwise than as straight lines. To perceive

these curves- accurately, they must be re-

garded in another point of view ;
which will

represent their projection upon a vertical

plane supposed to cut the keel at right

angles’ in the place where the ship is broadest.

Yon. II.

For. as all ships are broadest near the middle
of their lengtn than towards the extremities,

it is evident that the timbers are more ex-
tended in proportion. The most capacious
of these represents what is called the mid-
ship frame ; and upon the area of this frame
is delineated the projection of all the others.

Thus the plane of projection limits the
different breadths of a ship in various points

of her length, and exhibits the outline of the

timbers respectively to each other as they are
erected upon the keel. Accordingly, this

draught ought to present a variety of sections

of the ship in different places of her length,

and always perpendicular to the surface of

the water; so that the eye of the observer,
when placed in w hat may be properly termed

I
the axis of the ship, may perceive the several

sections at one glance
;

that is to say, when
looking full on the stem from before the ship,

he shall discover the fore-timbers; and when
looking from behind, directly to the stern,

he shall perceive the .form of the after-tim-

bers.

To form a just idea of this plane, therefore,

we ought to suppose a ship resting upon the

stocks, in the same position as when afloat

upon the \\ater. Thus a variety of black
vertical lines may be drawn at equal dis-

tances upon the bottom, which is white, to

form different outlines of the ship corres-

ponding to the timbers within. It is to be
observed, that the fashion of the inferior tim-

bers must conform to the figure of the mid-
ship frame, which is placed in the fullest part

of the ship
;
and as the planes of all the

other timbers diminish in a certain progres-
sion as they approach the stem and stern,

they are properly delineated on the plane of
the midship-framej which also represents the
depth of the keel and length of the midship-
beam.
As the two sides of a ship ought to be ex-

actly alike, itis judged sufficient to represent
the sections of the fore-part of the ship on the
left side, and those in the after-part on the
right side, so as to perceive all the sections,

as well afore as abaft, upon one plane. See
the Plate, fig. 12.

However necessary it may be to under-
stand precisely the vertical curves of the bot-

tom, it is no less requisite to have a just idea

of those which are horizontal.

The horizontal or floor-plane is that upon
which the whole frame is erected, and will be
more clearly understood by previously de-
scribing the water-lines and ribands of which
it is composed.

When a ship floats upon the stream, it is

evident that her upper works will be sepa-
rated from the bottom by the surface of the
water, which will accordingly describe an
imaginary horizontal line upon the bottom
from the stem to the stern-post.

The most elevated of those lines is termed
the load water-line, which is supposed to be
drawn by the surface of the water on the

upper part of the bottom, when she is suffi-

ciently laden for a sea-voyage. For if we
suppose this surface a rule, and thereby de-

scribe a corresponding black line along the

vessel’s bottom, that line will be distinguished

upon the bottom, which is white, and repre-

sent what is called the load water-line.

If the ship is lightened of any part of her

lading, and preserves the same difference in

40

her draught of water at the two ends; or,

what is the same thing, if she is lightened so

as to preserve the same equilibrium of the

keel with regard to the surface ot the water,

it is evident that she will rise higher out of the

water, so that the black line already describ-

ed will be elevated above it; and another

black line may be delineated upon the bot-

tom, close to the surface of the water, which
will exhibit a second water-line parallel to

the first, but nearer the keel in proportion

to the number of feet which the ship has

risen.

Thus by lightening a ship gradually, and
at the same time preserving the direction of

her keel, or the angle which the keel makes
with the surface of the water, a variety of

water-lines may be drawn parallel to each
other, and to the load water-line.

The ribands are likewise of great utility in

ship-building
;
they are narrow and flexible

planks placed on the bottom at different

heights, so as to form a sort of mould for

stationing the inferior timbers between the

principal ones. They differ from the water-

lines, inasmuch as the latter have only one
curve, which is horizontal

;
whereas the

ribands, besides their horizontal one, have a

vertical curve. To convey a just idea of

these curves, which cannot be represented on
one draught at their full length without an
oblique section of the ship’s length, it will be
necessary to have recourse to two planes ;

that of the elevation, which exhibits their

vertical curve; and to the floor-plane, upon
which the horizontal curve is expressed.

These different lines are extremely useful

in exhibiting the various curves of a ship’s

bottom, that, as they are gradually dimi-

nished, their uniformity or irregularity may
be discovered by the skilful artist.

The qualities required in a ship ought to

determine the figure of the bottom. A ship

|

of war, therefore, should be able to sail

j

swiftly, and carry her lower tier of guns suf-

! ficiently out of the water ; otherwise a small

ship will have the advantage of a large one,

inasmuch as the latter cannot open her lower
battery in a fresh side-wind without being
exposed to extreme danger by receiving a
great quantity of water in at her ports be-
tween decks. A merchant-ship ought to con -

tain a large cargo of merchant-goods, and be
navigated with few hands; and both should
be able to carry sail firmly, steer well, drive

little to leeward, and sustain the shocks of

the sea without being violently strained.

The first thing to be established in the

draught of a ship, is her length ; and as a
ship of war, according to her rate, is fur-

nished with a certain number of cannon,
which are placed in battery on her decks, itis

necessary that a sufficient distance should be
left between their ports to work the guns
with facility ;

and particularly to leave space
enough between the foremost guns and the
stem, and between the aftmost gun and the
stern-post on each side, on account of the
arching or inward curve of the ship toward
her extremities.

When the length of a ship is determined,
it is usual to fix her breadth by the dimen-
sions of the midship-beam. On this occa-
sion the shipwrights, for the most part, are
conducted by rules founded on their own ob-
servation ;

for, having remarked, that some
vessels, which by repeated experience have
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been found to answer all the purposes of na-
vigation, have a certain breadth in propor-
tion to their length, they have inferred that it

would be improper to depart from this pro-'

•portion ; but as other ships have been con-
structed with different breadths, which were
•equally perfect, a variety of diffluent general
ru es have been adopted by these, artists, who
are accordingly divided in their opinions

.about the breadth which ought to be assigned
to a ship relatively with her length, whilst

•each one produces reasons and experience in

support of his own standard. Those who
would diminish the breadth, allege: !. That
a narrow vessel meets with less resistance m
passing through the water. 2dly. That by
increasing the length she will drive less to

leeward. 3diy. That according to this prin-

ciple, the water-lines will be more conve-
niently formed to divide the fluid. 4thlv.

That a long and narrow ship will require less

sail to advance quickly ; that her masts will

be lower, and her rigging lighter; and, by
consequence, the seamen less fatigued with
managing the sails, &c. Those, on the con-
trary, who would enlarge the breadth, pre-

tend, 1st. That this form is belter filled to

preserve a good battery of guns. Sadly. That
there will be more room to work the guns
conveniently. 3rdiy. That by carrying more
sail, the ship will be enabled to run faster;

or, that this quality will at least overbalance
the advantage which the others have of more
-easily dividing the fluid. 4thly. That being
broader at the load water-line, or place

where the surface of the water describes a

line round the bottom, they will admit of

being very narrow on the floor, particularly

towards the extremities. And, fifthly. That
.abroad vessel will more readily rise upon
the waves than a narrow one. From such
•opposite principles has resulted that variety

of standards adopted by different ship-

wrights.

It has been remarked above, that a ship of

war must carry her lower tier of cannon high

.enough above the water, otherwise a great

•ship which cannot open her lower battery,

when sailing with a fresh side-wind, may be
taken by a small one that can make use of

Jjcr cannon.

A ship should be duly poised, so as not to

dive or pitch heavilv, but go smooth and
easy through the water, rising to the waves
when they run high, and the ship has re-

duced her sail to the storm ; otherwise they

will break aboard, and strain the decks or

•carry away the boats : the masts are likewise

in great danger from the same cause.

A skip should sail well w hen large and be-

fore the wind, but chiefly close hauled, or

with aside-wind, and her sails sharp-trimmed,

and then not fall off to the leeward.

Now, the great difficulty lies in uniting so

many different qualities in one ship, which
seems to be nearly impossible ; the whole
art, therefore, consists in forming the body
in such a maimer that none of these qualities

should be entirely destroyed, and in giving a

preference to that which is clpelly required in

the particular service for which the vessel is

designed. We shall briefly show the po -

tiibiUty of uniting them all in one ship, that

each of them may be easily discerned ; when
it happens otherwise, the fault must lie in the

biuluer, who lias not applied himself to study

sstip-building;

I the fundamental rules and principles of his

art.

To maize a .ship carry a good sail. A flat

it )or-timber,- and sumewhatldng, or the lower
futtoek pretty round, a straight upper fut-

b.'ck, the top-timber to throw the breadth
out aloft; ai any rate, to carry her main
breadth as high as the lower deck. Now, if

the rigging is well adapted to such a body,

|

ami tin: upper works lightened as much as

J

pos ib!e, so that they all concur to lower tlu

[centre ot gravity, there will be no room to

doubt of her carrying a aoed sail.

/

1° make a ship steer zvell, and an steer
the hr ;hi (jincHj. If the fashion-pieces are
well formed, the tuck, or spreading parts
under the stern, carried pretty high, the mid-
ship-frame well forward, a considerable dif-

ference in the draught of water abaft more
than afore, a great rake forward and none
abatt, a snug quarter-deck and fore-castle

; ai!

these will make a ship steer well. A ship
which sails well will certainly steer well.

To make a ship carry her guns vcell out of
the zvater. A long floor-timber, and not of
great rising; a .very full midship-frame,
and low tuck, with light upper works.

To make a ship go smooth! / through the
-center zvifruit pitching hard. A long keel,
a long floor, not to rise too high afore and
abaft ; but the area or space continued in the
lore-body, according to the respective weights
they are to carry

; all these are necessary to
make a ship go smoothly through the water.

lo make a ship keep a good zvind, and
drive lit-le to the lee-card. A good length
by the keel ; not too broad, but prettv deep
in the hold, which will occasion her to have a
short floor-timber, and a great rising. As
such a ship will meet with great resistance in
the water going over the broadside, and little

when going ahead, she will not fall much to
the leeward.

Now, some builders imagine it is impos-
sible to make a ship carry' her guns well,
bear a good sail, and be a prime sailer, be-
cause it would require a very full bottom to
gain the first two qualities, whereas a sharp
ship will answer better for the latter; but
when it is considered that a full ship will

carry a great deal more sail than a sharp one,
a good artist may so form the body as to have
all these three good qualities, and also steer
well,

Without attempting to describe the pieces
of which a ship is composed, and to exp'ain
the principal draughts used in the construc-
tion thereof, we observe that in vessels of
war, the general dimensions are established
by authority of officers appointed by the go-
vernment to superintend the building cfships.
In the merchant-service, tf)e extreme breadth,
length of the keel, depth in the hold, heiaht
between decks and in the waist, are agreed
on bv contract

; and from these dimensions
the shipwright is to form a draught suitable
to the trade tor which the ship is designed,

In projecting the draught of a vessel of
war, the first article to be considered is her
length. As all ships are much longer above
than below, it is also necessary to distinguish
tlie precise part ot her height from which her
length is taken: this is usually the lower
gun deck, or the load water-line. It has
been already observed, that water-lines are

described longitudinally on a ship’s bottom
by the surface of the* water in which she
floats, and that the line w hich determines her
depth under the water, is usually termed the
load water-line. In this draught i-t will be
particularly necessary to leave sufficient dis-

tance between the ports.
'1 he next object is to establish the breadth

by the midship-beam. Although thine is

great difference of opinion about prupoi turn-
ing too breadth to the length, yet it is most
usual to conform to the dimensions of ships
of the same rate. After the dimensions of
the breadth and length are determined, the
depth of the hold must be fixed, which is ge-
nerally half the breadth

; hub the foi m of ihe
body should be considered on this occasion;
for a .flat floor will require less depth in the
hold than a sharp one. The distance betw een
the decks must also be settled.

YVe may then proceed to fix the length of
the keel, by which we shall be enabled to
judge of the rake of the stem and stern-post.
1 lie rake is known to be the projection of the
ship at the height of the stem and stern-post
beyond the ends of the keel afore and abaft,
<>r the angle by which the length is increased
as the fabric rises, do these we may also
add (lie height of the stem and wing-transom.

After these dimensions are settled, the tim-
bers may be considered which form the sides
of the ship. A frame of limbers, which ap-
pears to be one continued piece, is composed
ot one floor-timber, whose amis branch out-
ward to both sides of the ship ; two or three
futtocks, and a top-timber.

r

J he futtocks
are connected to the upper arms of the floor-
timbers on each side ot the ship, and serve to
prolong the timber in a vertical direction;
and the top-timbers are placed at the upper'
pari of the futtocks for the same purpose;,
all these being united, and secured by eioss-
bars, or a circular inclosure, which is called
a frame of timbers. And as a ship is much
broader at the middle than at the extremities,
the arms of the floor timber will form a very
obtuse angle at the extreme breadth; but
this angle decreases in proportion to the dis-
tance of the limbers from the midship-frame,
so that the foremost and aftmost ones will
form a very acute angle. Floor-timbers of
the latter sort are usually called crutches.

Shipwrights differ extremely in determin-
ing the station of the midship-frame; some
plating it at the middle of the ship’s length,
others further forward. 'They who place it

before the middle allege, that if a ship is full

forwards, she will meet with no resistance
after she has opened a column of water

; and
that the water so displaced will easily unite
abaft, and by that means force the snip for-
ward

; besides having more power on the
rudder, in proportion to its distance from/
the centre of gravity; this also comes nearer
the form of fishes, which should seem the
most advantageous for dividing the fluid.

When the rising of the midship floor-timber
is decided, wre nuiv then proceed to describe
the rising line of the floor, on the stern-post
abaft, and on the stem afore,

Ihe height of the lower-deck is the next
thing to he considered : it is determined in
the middle by the depth of the hold

; and
some builders make it no higher than the
stem ; but they raise it abaft as much above
its height in the middle, as the load w*ter-



[nark, or draught or water abaft, exceeds that !

[face. With regard to the height between

Jocks, it is altogether arbitrary, and must be

determined by the rate oi the ship and the

service she is designed for.

I Jt is also necessary to remember the sheer

[of the wales, and to give them a proper hang-

in? ;
because the beauty and stateliness of a

jslup greatly depend upon their figure and

curve, which, if properly drawn, will make
her appear airy and graceful on the water.

W e come now to consider the upper works,

and all that is above water, called the dead-

Iwork : and here the ship must be narrower,

[so that all the weight lying above the load

water-line, will thereby be brought nearer

the middle of the breadth, and of course the

ship will be less strained by the working of

flier guns, &c.

I But although some advantages are acquired

by diminishing the breadth, above water, we

must be careful not to narrow her too much ;

i as there must be sufficient room left on the

[upper deck for the guns to recoil. The se-

jcurity of the masts should likewise lie re-

Imemberfcd, which requires sufficient breadth

to spread the shrouds. A deficiency of this

i
sort may indeed be in some measure supplied

by enlarging the breadth of the channels.

We come to explain the sheer-draught, or

plane of elevation, of a sixty-gun ship.

AA, fig. 10. is the keel, whose upper edge

is prolonged by the dotted line p q, upon the

extremities of which are erected perpendicu-

lars which determine the height of the wing-

transom K, .and the length of the- gun deck

! KC AR, the stern-post. AC, the stem.

DD, the quarter gallery with its windows.

F,L\ the quarter-pieces, which limit the stern

|on each side. F, the t a flaircl, or upper piece

‘ of the stern. FG, profile of the stern; with

its galleries. H, the gun-ports, i, the chan-

nels, with their dead-eyes and chain-plates.

|

K, the wing-transom. KG, the counter.

LB, the deck-transom. MNO, the first, se-

|
cond, anti third transoms, of which O k is the

I third or lowest, m OLP, the duTCtion of the

[fashion-piece, having its breadth canted aft

Howards tiie stein. Qi’, the main skeeds,

{for hoisting in the boats clear of the ship’s

{side. J,QZ, the main wale, with its sheer

lafare and abaft. DRX, the Channel-wales,

IparMlel to the main-wale. SUS. the sheer

1 rad parallel to the wales. T t, the rudder.

I A.t F, the rake of the stern. V\\ V, (he

j

waist rail. V i i, the drift rails abaft ; and ia,

|

the drift rails forward. TUC, the water-

|
line. XX, the rails of the head. Y, the

knee of the head, or cutwater. ZZ, the

j
cheeks of the head, a a, the cathead. M©'C,
The rising line of l he floor, k u C, the cut-

;
ting down fine, which limits the thickness of

all the floor-timbers, and likewise the height

of the dead wood afore and abaft. © u

TJ W, the midship-frame, a, l>, c, d, e,f, g, h,

the frames or timbers in the fore body of the

! ship, that is, before the midship-frame. 1,

'2, 3, 4, 5, b, 7, 8, 9, the timbers in the after-

body, or which ire erected abaft the midship-

, frame.

As the eye of a spectator is supposed in

this projection to view the ship's side in a

line perpendicular to the plane of§ elevation,

it is evident that the convexity will vanish, like

[that af u‘ cylinder or globe, [when viewed at
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a great distance
; and that the frames will

consequently be represented by straight lines,

except the fashion-piece abalt and the

knuckle-timber forward.

It has been already observed, that the

plane of projection may be defined a vertical

delineation of the curves of the timbers upon
the plane of the midship-frame, which is per-

pendicular to that of the elevation, it is ne-

cessary to observe here, that the various me-
thods by which these curves are described,
are equally mechanical and arbitrary. In

the latter sense, they are calculated to make
a ship fuller or narrower, according to tire

service for which she is designed
;
and in the

former they are drawn according to those
rules which the artist has been implicitly

taught to follow, or which his fancy or judg-
ment has esteemed the most accurate and
convenient. They are generally composed
of several arches of a circle, reconciled to-

gether by moulds framed for that purpose.
The radii of those arches, therefore, are of

different lengths, according to the breadth of

the ship in the place where such arches are

swept ; and they are expressed on the plane
ot projection either by ho izontal or perpen-
dicular lines

;
the radii of the breadth-sweeps

being always in tiie former, and the radii of

the floor-sweeps in the latter direction. These
two arches are joined by a third, which coin-

cides with both without intersecting either.

The curve of the top-timber is either formed
by a mould which corresponds to the arch
of the breadth-sweep, or by another sweep
whose centre and radius are without the
plane of projection. The breadth of the ship
at every top-timber, is limited by a horizontal

line drawn on the floor-plane, called the half-

breadth of the top timbers. The extreme
breadth is also determined by another hori-

zontal line on the floor-plane
;
and. the lines

of half-breadth are thus mutually transferable
from the projection and floor-planes to each
other.

The necessary data by which the curves
of the timbers are delineated, then, are the
perpendicular height from the keel

; the main
or principal breadth; and the top breadth-;

for as a ship is much broader near the middle
of her length than towards the end, so she is

broader in the middle of her height than
above and below ; and this latter difference
of breadth is continued throughout every
point of her length. The main breadth of

j

each frame of timbers is therefore the ship’s

breadth nearly in the middle of her height in

that part, ami the top-timber breadth is the
line of her breadth near the upper ends of
each timber. It has been already observed,
that as both sides of a ship are alike, the ar-

tificers only draw one side, from which both
sides of the ship are built : therefore the tim-

bers abaft the midship-frame are exhibited on
one side of the plane of projection, and the
timbers before it on tire other.

Plane ofprojection.

Fig. 12. A,, the keel. BC, the line which
expresses the upper edge of the keel, from

{

which the height of each timber and height I

of its different. breadths are measured. Bi),

and CL, perpendiculars rased on the line

BC, to limit the ship’s extreme breadth and
height amid-ships ; or, in other words, to

limit the breadth and height of the midship-

triune. AF, a perpendicular erected from
the middle of the keel to bisect the line of

the ship’s breadth in two equal parts. F 9,

the half-breadth line of the aft most top-tim-

ber ; being the uppermost horizontal line in

this figure.

Note. The seven lines parallel to and im-
mediately under this, on the right side of tint:

line AF, are all top-timber half-breadths, abnifc

the midship-frame
;
the lowest of which coin-

cides with the horizontal line 1)F.
The parallel horizontal lines nearly oppo-

site to these, on the left side of the line AF,
represent the top-timber half-breadths in the

fore body, or the half-breadths of the top
timbers before the midship-frame.

G, II, I, Q, R, S. T, the radii of the
breadth-sweeps abaft the midship-frame ;

those ol tiie breadth sweeps in the fore-body,
or before the midship-frame, are directly op-
posite on the right side.

©, A, show the midship frame, from the ex-
treme breadth downwards.

1, 2, 3, 4, 5, 6, 7, 8, 9, the outlines of the
timbers abaft the midship-frame, in- differ-

ent parts of the height : a, b, c, d, e, f, g,
the outlines of the timbers before the 'mid-
ship-frame, in different parts of their height,
h being the foremost or knuckle-timber. K i,

the, wing-transom, whose ends rest upon the
fashion-piece. L, the deck-transom, parallel
to and under the wing- transom. MNO, the
lower transoms, of which O k is the third
and lowest, in k P, the dotted line, which
expresses the figure of the fashion-piece
without being canted aft. P, the upper part,
or top-timber of the fashion-piece, n, o, p, <y,

s, the radii of the floor-sweeps, abaft the
midship-frame; those before tire midship-
frame are on the opposite side of the line AF,
to which they are all parallel.

1st 1U, 2d IU, 3x1 1U, 4th 1U, the diagonal
ribands abaft the midship; t, u, x. y, the
same ribands expressed in the 'fore-body.

It has-been remarked above, that tiie ho-
rizontal plane is composed of water-lines and :

ribands; it also contains the main and top-
timber-breaadth lines, or longitudinal lines bv
which the main-breadth and top-timbes-
breadth are limited in every point of i fa-

ship’s length. The horizontal curve of tire

transoms and harpins are also represented
therein

; together with the planes of the prin-
cipal timbers, the cant of the fashion-piece,
the length of tiie rake afore and abaft, the
projection of the cat head-, and the curve of
the upper rail of the head, to which the curves-
of the lower ones are usually parallel.

Horizontal'Piane.

BAG, Fig. i 1, the line of the ship’s- length,,
passing through the middle of the stem and
stern-post. B, the upper end of the stern-
post. C, the upper end of the stem, BF, r

the length of the rake abaft. DWX, the
top-timber-breadth, line, or the line which
limits the breadth of each top-timber.

DF, the breadth of the aftmost timber at
the laflarel. BK, the wing-transom. BL!\
the horizontal curve of the deck-transom.
\IM, the horizontal curve, or round-aft, ot”
the first transom; MN, the horizontal curve*
of the second transom : it is prolonged into*

a water-line, N 8 7. lc O, the horizontal
curve of the third transom, which is abo pro-
longed into another water-line, O, v, U, o, Qu
m OF, the plane of the fashion-piece^as cant—



060 SHIP-BUILDING.

ed aft. 0 \\ U, the plane of the midship-
frame, a, b, c, d, e,f,h, the planes of the

timbers before the midship-frame. 1,2, 3, 4, 5,

(>, 7, 8, 9, the plane of the timbers abaft the

midship-frame. XX, the figure of the upper
rail of the head. GY, the projection of the

knee of the head.
I lie third horizontal riband is marked on

the plate, a, a, the projection of the cat-head.

1 bus we have endeavoured briefly to ex-

plain the nature and uses of the principal

draughts used in the construction of a ship,

which reciprocally correspond with each
other in the dimensions of length, breadth,
and depth. Thus the plane of elevation is

exactly of the same length with the horizon-

tal or floor-plane. The several breadths of

the timbers in the floor-plane, and that of

the projection, are mutually transferable ;

and the real height of- the timbers in the pro-

jection exactly conforms to their height in

the elevation. Thus, let it be required to

transfer the height of the wing-transom from
the elevation to the projection :

Extend the compasses from the point K,
in the elevation, down to the dotted line pro-

longed from the upper edge of the keel, and
setting the other foot in the point p, then

shall the line K p be the perpendicular height

in the wing-transom : transfer this from the

middle of the line BAG, in the projection, to

the point K in the perpendicular AF, then

will AK be the height of the wing-transom in

the plane of projection : and thus the height

of all the transoms may be laid from the for-

mer upon the latter.

Again : Let it be required to transfer

the main-breadth of the midship-frame from
the projection to the horizontal plane : Set

one foot of' the compasses in the point 0 on
the perpendicular CE, and extend the other

along the main-breadth sweep 0 G, till it

touches the perpendicular AP parallel to CE :

lay this distance upon the horizontal plane

from the point u in the line of the ship’s

length, BAG, along the plane of the midship-

frame to tiie point 0 ;
so shall the line

0 WU be the breadth of the midship-frame
on the horizontal plane.

Thus also the top-timber-breadth, or the

distance of each top-timber from the middle
of the ship’s breadth, may be in the same
manner transferred, by extending the com-
passes from the line BAG, in the horizontal

plane, to the top-timber-breadth line upon
any particular timber, as 1,2, 3, &c. which
will give its proper dimensions thereon.

In the same manner the breadths of all the

timbers may be laid from the projection to

the horizontal plane, and, vice versa, from
that to the projection. Thus the height of

each timber may also be transferred from the

elevation to the projection, &c.
'Fhe principal utility of these draughts,

therefore, is to exhibit the various curves ot

the ship’s body, and of the pieces of which
it is framed, in different points of view, which
are either transverse or longitudinal, and will

accordingly present them in very different

. directions. Thus the horizontal curves of the

transoms and water-lines are represented on
the floor-plane, all of which are nearly straight

lines in the elevation and projection
; and

thus the vertical curves of the timbers are all

exhibited on the projection, although they
appear as straight lines in the elevation and
fioor-pkmc.

Of constructing ships.

The pieces by which this complicated ma- •

chine, a ship, is framed, are joined together
;

in various places, by scarfing, rabitting, te-

|

nanting, and scoring.

During tire construction of a ship, she is
I

supported in the dock, or upon a wharf, by
a number of solid blocks ot timber placed at

equal distance from, and parallel to, each
other. She is then said to be on the stocks.

The first piece of timber laid upon fhe

blocks is generally the keel : we say gene-

rally, because of late, a different method has

been adopted in some of the royal dock-
yards, by beginning with the floor timbers ;

the artists having found that the keel is

often apt to rot during the long period of

building a large ship of war. The pieces of

the keel are scarfed together, anti bolted,

forming one entire piece, AA, which consti-

tutes the length of the vessel below. At one
extremity of the keel is erected the stem. It

is a strong piece of timber incurvated nearly

into a circular arch, or, according to the

technical term, compassing, so as to project

outwards at the upper-end, forming what is

called the rake forward. In small vessels

this is framed of one piece
; but in large ships

it is composed of several pieces scarfed and
bolted together. At the other extremity of

the keel is elevated the stern-post, which is

always of one entire straight piece. The
heel of it is let into a mortoise in the keel,

and having its upper end to hang outwards,

making an obtuse angle with the keel, like

that of the stem -. this projection is called the

rake abaft. The stern-post, which ought to

support the stern, contains the iron-work, or

hinges of the rudder, which are called gou-

gings, and unites the lower part of the ship’s

sides abaft. See the connection of those

pieces in the elevation, fig. 10.

Towards the upper-end of the stern-post,

and at right angles with its length, is fixed

the middle of the wing-transom, where it is

firmly bolted. Under this is placed another

piece parallel thereto, and called the deck-
transom, upon which the after-end of the

lower deck is supported. Parallel to the

deck-transom, and at a proper distance under
it, another piece is fixed to the stern-post

called the first-transom
;

all of which
serve to connect the stern-post to the

fashion-pieces. Two more transoms, called

second and third, are also placed under
these, being likewise attached to the fashion-

pieces, into which the extremities of all the

transoms are let.
f
The fashion-pieces are

formed like the other timbers of the ship,

and have their heels resting on the upper
part of the kelson, at the after extremity of

the floor-ribands.

All these pieces, viz. the transoms, the

fashion-pieces, and their top-timbers being
strongly united into one frame, are elevated

upon the stern-post ; and the whole forms the

structure of the stern, upon which the gal-

leries and windows, with their ornaments, are

afterwards built.

The stem and stern-post being thus ele-

vated upon the keel, to' which they are se-

curely connected by knees and arched pieces

of timber bolted to both
;
and the keel being

raised at its two extremities by pieces of

dead wood, the midship floor-timber is pla-

ced across the keel, whereto it is bolted

through the middle. The floor-timbers be-

fore and abaft the midship frame are then
stationed in their proper places upon the
keel

;
after which the kelson, which, like the-

keel, is composed of several pieces scarfed
together, is fixed across the middle of the
floor-timbers, to which it is attached by bolts

driven through the keel, and clinched ’on the
upper part of the kelson. The futtocks are
then raised upon the floor- timbers, and the
hawse-pieces erected upon the cant timbers
in the fore part of the ship. The top-timbers
on each side are next attached to the head
of the futtocks, as already explained. The.
frames of the principal timbers being thus
completed, are supported by ribands.

The ribs of the ship being now stationed,
they proceed to fix on the planks, of which
the wales are the principal, being much
thicker and stronger than the rest. The
harpies, which may be considered as a con-
tinuation of the wales at their fore-ends, are
fixed across the hawse-pieces, and surround
the fore part of the ship. The planks, that

inclose the ship’s sides are then brought
about the timbers

;
and the clamps, which

are of equal thickness with the wales, fixed
opposite to the wales within the ship : these
are used to support the ends of the beams,
and accordingly stretch from one end of the
ship to the other. The thick-stuff, or strong
planks of the bottom within-board, are theft

placed opposite to the several scarfs of the
timbers, to reinforce them throughout the
ship’s length. The planks employed to line
the ship, called the ceiling, or foot-waling, is

next fixed in the intervals between the thick
stuff oi the hold. The beams are afterwards
laid across the ship to support the decks, and
are connected to the side by lodging and
hanging knees.

The cable bits being next erected, the car-
lings, and ledges, are disposed between the
beams to strengthen the deck. The water-j

ways are then laid on the ends of the beams
throughout the ship’s length, and thesprikett-

ing fixed close above them. The upper deck
is then {flanked, and the string placed under
the gunnel or piansheer in the waist.

They proceed next to plank the quarter-
deck and fore-castle, and to fix the partners
of the masts and capsterns with the coamings
of the hatches. The breast-hooks are tin n

1

bolted across the stem and bow within-board

;

the step of the fore-mast placed on t Ire -kel-

son
;
and the riders fayed on the inside of

the timbers, to reinforce the sides in different

places of the ship’s length. The pointers, if

any, are afterwards fixed across the hold dia-

gonally to support the beams
; and the

crotchets stationed in the after-hold to unite
the half-timbers. The steps of the main-
mast and capsterns are next placed ; the
planks of the lower-decks and orlop laid

;
the

navel-hoods fayed on the hawse-holes; and
the knee of the head, or cutwater, connected
to the stem. The figure of the head is then
erected, and the trail-board and cheeks are
fixed on the sides of the knee.

The taffarel and quarter-pieces, which ter-

minate the ship abaft, the former above and
the latter on each side, are then disposed!
and the stern and quarter galleries framed
and supported by their brackets. Th<
pumps, with their well, are next fixed in the
hold

;
the limber-boards laid on each side of

the kelson
; and the garboard strake fixed oft

the ship’s bottom next tu the keel without. J
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The hull being thus fabricated, they pro-

ceed to separate the apartments by bulk-

heads, or partitions ;
to frame the port lids

;

to fix. the cat-heads and chess-trees ;
to form

the hatchways and scuttles, and fit them with

proper covers or gratings. They next fix

the ladders whereby to mount or descend

the different hatchways ;
and build the man-

ger on the lower deck, to carry off the water

that runs in at the hawse-holes when the ship

rides at anchor in a sea. The bread-room

and magazines are then lined ;
and the gun-

nel, rails, and gangways, fixed on the upper

part of the ship. The cleats, kevels, and

rand ranges, by which the ropes are fastened,

are afterwards bolted or nailed to the sides in

different places.

The rudder, being fitted with its irons, is

next hung to the stern-post; and the filler,

or bar, by which it is managed, let into a

mortoise at its upper-end. The scuppers, or

leaden tubes, that carry the water off from

the decks, are then placed in holes cut

through the ship’s sides ;
and the standards

bolted to the beams and sides above the decks

to which they belong. 1 he poop-ianthorns

are last fixed upon their cranes over the

stern ;
and the bilge-ways, or cradles, placed

under the bottom, to conduct the ship steadily

into the water whilst launching.

Stowing and trimming of ships, the method

of disposing of the cargo in a proper and ju-

dicious manner in the hold of a ship. A
ship’s sailing, steering, and wearing, and being

lively and comparatively easy at sea in a

storm, depend greatly on the cargo, ballast,

or other materials, being properly stowed,

according to their weight and bulk, and the

proportional dimensions of the built of the

ship, which maybe made too crank or too

stiff to pass on the ocean with safety. '1 hese

things render this branch of knowledge of

such consequence, that rules for it ought to

be endeavoured after, if but to prevent, as

much as possible, the danger of a ship over-

setting at sea, or being so laboursome as to

roll away her masts, &c. by being improper-

ly stowed, which is often the case.

When a ship is new, it is prudent to con-

sult the builder, who may be supposed best

acquainted with a ship of his own planning,

and most likely to judge wlvat her properties

will be, to judge how the cargo of materials,

according to the nature of them, ought to be

disposed of to advantage, so as to put her in

the best sailing trim ;
and at every favourable

opportunity afterwards it will be proper to

endeavour to find out her best trim by ex-

periment.

Ships must differ in their form and pro-

portional dimensions ; and to make them an

swer their different purposes, they will re-

quire different management in the stowage,

which ought not to be left to mere chance,

or done at random, as goods or materials

happen to come to hand, which is too often

the cause that such improper stowage makes

ships unfit for sea: therefore the stowage

should be considered, planned, and contrived

according to the built and properties of the

ship, which if they are not known should be

inquired after. If she is narrow and high-

built in proportion, so that she will not shift

herself without a great weight in the hold, it

- is a certain sign such a ship will require a

great part of heavy goods, ballast, or materi-

-- ids, laid low in the hold, to make her stiff

2

enough lo bear sufficient sail without being

in danger of oversetting. But if a ship is

built broad and low in proportion, so that she

is stiff and will support herselt without any

weight in the hold, such a ship will require

heavy goods, ballast, or materials, stowed

higher up, to prevent her from being too stjSl

and laboursome at sea, so as lo endanger her

masts being rolled away, and the hull worked

loose and made leaky.

In order 'to help a ship’s sailing, that she

should be lively and easy in her pitching and

ascending motions, it should be contrived by

the stowage, that the principal and weightiest

part of the cargo or materials should lie as

near the main body of the ship, and as tar

from the extreme ends, fore and aft, as things

will admit of. For it should be considered,

that the roomy part of our ships lengthwise,

forms a sweep or ‘curve near four times as

long as they are broad

6')l

trestle-tree*. Perpendicularly above this is

the foremost hole in the cap, whose after-

hole is solidly fixed on the head of the lower-

mast. The top-mast is erected by a tackle,

whose effort is communicated from the head

of the lower-mast to the foot of the top-mast

;

and the upper end of the latter is accordingly

guided into and conveyed up through the

holes between the trestle-trees and the cap.

Besides tiie parts already mentioned in the

construction of masts, with respect to their

length, the lower-masts of the largest ships

are composed of several pieces united into

one body. As these are generally the most

substantial parts of various trees, a mast form-

ed by this assemblage, is justly esteemed

much stronger than one consisting of any

single trunk, whose internal solidity may be

very uncertain.

The whole is secured by several strong

luu„ Lllw wlv . therefore those 1
lioops of iron, driven on the oTrtskk of the

roomy parts at and above the water’s edge, mast, where they remain at proper distances,

which are made bv a full harping and a broad
|
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transom to support the ship steady and keep >

present one ot Mr. George Smarts pateim

her from plunging into the sea, and also by I

hollow masts. t is principally composed

the entrance and run of the ship having little

or no bearing body under lor the pressure of
|

the water to support them, of course should

not be stowed with heavy goods or materials,

but all the necessary vacancies, broken stow-

age, or light goods, should be at these ex-

treme ends fore and aft ;
and in proportion as

they are kept lighter by the stowage, the

ship will be more lively to tall and rise easy

in great seas
;
and this will contribute greatly

to her working and sailing, and to prevent

her from straining and hogging ;
for which

reason it is a wrong practice to leave such a

large vacancy in the main hatchway as is

usual, to coil and work the cables, which

ought to be in the fore or aft hatchway, that

the principal weight may he more easily

stowed in the main body of the ship, above

the flattest and lowest floorings, where the

pressure of the water acts the more to support

it. See Navigation.
Ships, mast-y of. The mast of a ship is a

long round piece of timber, elevated perpen-

dicularly upon the keel of a ship, to which

are attached the yards, the sails, and the rig-

ging. A mast, with regard to its length, is

either formed of one single piece, winch is

called a pole-mast, or composed ot several

pieces joined together, each of which retains

the name of mast separately. The lowest

of these is accordingly named the lower-

mast ;
the next in height is the top-mast,

which is erected at the head of the for-

mer
;

and the highest is the top-gallant

mast, which is prolonged from the upper end

of the top-mast. Thus the two last are no

other than a continuation of the first up-

wards.

The lower-mast is fixed in the ship ;
the

foot, or heel of it, rests on a block of timber

called the step, which is fixed upon the kel-

son, and the top-mast is attached to the head

of it by the cap and the trestle-trees. I lie lat-

ter of these are two strong bars of timber,

supported by two prominences, which are as

shoulders on the opposite sides of the mast, a

little under its upper end : athwart these bars

are fixed the cross-trees, upon which the

frame of the top is supported. Between the

lower-mast-head, and the foremost of the

cross-trees, a square space remains vacant,

the sides of which are bounded- by the tw.es

of four small beams ABIDE, figs, f and

2, which are each quarters of one small

tree
;

these are held at the proper dis-

tance apart by cross bars FF mortised

into them. The spaces between these four

beams are filled up by thick planks GG,
which have grooves cut across them to re-

ceive one-half of the bars FF as shewn in

fig. 3, and the whole is bound together by
hoops HII. By this means a truss is formed

in every direction ;
for in every strain, be-

fore the mast can give way, the beams and
planks on the side nearest the strain must
compress, and those on the opposite side

must be torn asunder lengthwise.

-There are several other methods of con-

structing these masts, as eight planks doweled
together at the edges, or four plunks tabled

into each other with oak wedges at the end
of the tables, to prevent the end wood from

cutting into each other.

Masts on these -principles can be made at

one half the expence of Hie common ones,

and of the same strength without any increase

of the weight.

Figs. 4 and 5, represent a contrivance

included in Mr. Smart’s patent for masts,

by which temporary yards for ships can be
made when at sea, and of such spars as can

conveniently be carried on board a ship.

They are formed of two small spars, each

half the length of the yard, which are sawn
down lengthwise in two directions, so as to

cut them into four branches, but left joined

together at one end, A tig. 4 : that end is

then hooped so as to prevent splitting; die

four pieces DEF, &c. are opened out as in

the figure, and blocks of wood put in between

them at GHIK to keep them apart; the two
spars thus opened are joined together to make
one yard at the block K formed of four

pieces, one of which is shewn in tig. 5. It has

a groove in it to receive the ends of one of

the bars DEF in each spar and connect

them ;
it has some small pieces put across in

the angle of the groove, which are let into

the ends of the pieces DEF, so that when
they are kept in their places, by a broad

hoop L, they cannot be drawn apart end-

ways ;
the four pieces composing die block

K are laid together, and put in between the

bars, leaving a space between them to put iu
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wedges which are drove in until the pieces
tig. 5 are shoved out so as to till the hoop
and hold it all firmly.

Small yards may be made from one spar
without joining; in that case the four pieces
are left connected at each end, and the piece
rv is a plain block like the rest.

Sards’ on this construction can be consi-
derably increased i,i their strength (if found
too weak) by putting in larger blocks

; which
increases their diameter, and throws the tom-
bars farther from each other without increas-
ing their weight more than the extra weight
of the blocks.

°

i he principal articles to be considered in
equipping a ship with masts are, 1st, the num-
ber

; 2d, their situation in the vessel; and,
3d, their height above the water.

1 he masts being used to extend the sails
by means of their yards, it is evident, that if

their number was multiplied beyond what is

necessary, the yards must he extremely
short, that they may not entangle each other
m working the ship, and by consequence
their sails will be very narrow7

, and receive a
small portion of wind. If, on the contrary,
there is not a suflicient number of masts In
tiie vessel, the yards will be too large and
heavy, so^ as not to be managed without dif-
ficulty. I here is a mean between these ex-
tremes, which experience and the general
practice of the sea have determined

; by
which it appears, that in large ships every ad-
vantage ot sailing is retained by three masts
and a bowsprit.

The most advantageous position of the
ruasts is undoubtedly that from whence there
results an equilibrium between the resistance
ot the water on the body ot the ship on one
part, and of the direction of their effort on
the other. By every other position this equi-
librium is destroyed, and the greatest effort
of the masts will operate to turn the ship ho-
rizontally about its direction

; a circumstance
which retards her velocity. It is counterbal-
anced indeed by the helm ; but the same in-

< ..incidence s' fil continues; for the force of
the wind, having the resistance of the helm
to overcome, is not entirely employed to
push the vessel forward. The axis of the re-

sistance of the -water should then be previ-
ously determined, to discover the place of
the main-mast, in order to suspend the efforts

of the water equally, and place the other
masts so that their particular direction will

coincide with that of the main-mast. The
whole of this would be capable of a solution
if the figure of the vessel was regular, be-
cause the point, about which the resistance

of the water would be in equilibrio, might be
discovered by calculation.

The exact height of the masts, in propor-
tion to the form and size of the ship, remains
yet a problem to be determined. The more
the masts .are elevated above the centre of
gravity, the greater will be the surface of sail

which they are enabled to present to the
wind ; so fat an additional height seems to
have been advantageous. But this advantage
is diminished by the circular movement of
the mast, which operates to make the vessel

stoop to its effort ; and this inclination is in-

creased in proportion to the additional height
of the mast, an inconvenience which it is ne-

cessary to guard against. Thus what is gained
upon one hand is lost upon the other. To
reconcile these differences, if is certain, that

S H O
the height of the mast ought to be determin-
ed by the inclination of the vessel, and that
the point ot her greatest inclination should
be the term of this height above the centre
of gravity.

In order to secure the masts, and counter-
balance the strain they receive from the effort
ot the sails impressed bv the w ind, and the
agitation of the ship at sea, they are sustain-
ed by several strong ropes, extended from
their upper ends to the outside of the vessel,
called shrouds.

r

I liese are further supported
by other ropes, stretched from their heads to-
wards the fore-part of the vessel.

I he mast, which is placed at the middle
ol the ship’s length, is called the main-mast;
that which is placed in the forepart, the fore-
mast

; and that which is towards the stern, is

termed the mizen-mast.
SH 1STUS. See Sckistus, and Rocks

primitive.

SHIVERS, or Sheevers, in tlie sea-lan-
guage, names given to the little rollers or
round wheels ot pulleys. See Pulley.
SHOE, a covering for the foot, usually

made of leather, by the company of cord-
wainers.

Shoes, horse. See Farriery.
Shoe, for an anchor, in a ship, the place

for the anchor to rest, and tilted to receive
the stock, &c. so as to prevent the sheets,
tacks, and other running-rigging, from gall-
ing, or being entangled with the flooks.

SHOOTING, in the military art. See
Artillery, Gunnery, and Projectiles.
Shooting, in sportsmanship, the killing of

game by the gun, with or without the help
of dog.5.

Tim first thing which the sportsman ought
to attend to is the choice of his fowling-
piece. Gonveniency requires that the barrel
should be as light as possible, at the same
time it ought to possess that degree of
strength which will make it not liable to
burst. Tn a former article (G un-smithery,
vol. i. p. 890) it was stated that very little

was gained by extending the length of the
ban el. It ought, however, to bear some pro-
portion k> the bore, and be of sufficient
length to permit all the powder to inflame.
The usual length is now from 26 to 30
inches.

It may appear as an objection to this, that
a duck-gun which is live or six feet long kills
at a greater distance- than a fowling-piece;
but this is not owing to its length, but to its

greater weight and thickness, which give It
such additional strength, that the shot may
be increased, and the charge of1* powder
doubled, trebled, and even quadrupled.
Moie, indeed, will depend on the goodness
of the powder, and using a proper charge
(which must be learned by trying the gun at
a mark), than on the length of the barrel.

1 he patent milled shot is now very gene-
rally used, and is reckoned superior to any
other. The size of the shot must vary ac-
cording to the particular species of game
which is the object ot the sportsman's pur-
suit, as w'eil as be adapted to the season. In
the first month of partridge-shooting. No. 4
is most proper.

As hares also sit closer, and are thinly co-
vered with fur, at this season, they may easily
be killed with this shot at 30 or 35. paces.
No. 5, is proper for shooting quails

; and No.

3, for snipes. About the beginning of ©c» <

tober, when the partridges are stronger, and !

pheasant-shooting commences. No. 3 mav
be used.

3

In loading a piece, the powder ought to
be slightly rammed down by only pressing
tiie ramrod two or three times on the wad-
ding. and not by drawing up the ramrod and
then returning it into the barrel with a jerk
of the arm several times. The - shot ought to
be rammed down with some force, since it

is from the shot being loose in the gun, and
a space being consequently left between it

and the powder, that accidents most fre-
quently happen by the bursting of guns. A
sportsman ought never to carry his gun under
his auii w ith the muzzle inclined downwards,
foi * l) is practice loosens the wadding and
charge too much.

Immediately after the piece is fired it ouffiit
to be re-loaded

;
for, while the barrel is slid

warm, there is no danger of any moisture
lodging in it to hinder the powder from fall-
ing to the bottom. As it is found that the
coldness of the barrel, and perhaps the mois-
ture condensed in it, diminish the force of
die pow del in the first shot, it is proper to
lire oft a little powder before the piece is

loaded. Some prime before loading, but this
is not proper unless the touch-hole is very
large. After every discharge the touch-hole
ought to be pricked, or a small feather may
be inserted to clear away any humidity or
foulness that has been contracted.

The sportsman having loaded his piece,
must next prepare to fire. For this purpose
he ought to place his hand near the entrance
ot the ramrod, and at the same time grasp the
barrel firmly. The muzzle should he a little
elevated, for it is more usual to shoot low
than high. 1 his direction ought particularly
to be attended to when the object is a little
distant ;. because shot as well as ball only
moves a certain distance point-blank, when,
it begins to describe the curve of the para-
bola.

1 met ice soon 1 teaches the sportsman the
proper distance at which he should shook
J lie distance at which he ought infallibly to
kill any kind of game with patent shot, pro-
vided the aim is well taken, is from 25 to 35
paces for the footed, and from 40 to 45 paces
for the winged game. Beyond this distance
even to 50 or 55 paces, both partridges and
hares are sometimes killed; but in general
the hares are only slightly wounded, and
carry away the shot ; and the partridges at
that distance present so small a surface, that
they frequently, escape untouched between
the spaces of the circle. Yet it does not
follow that a partridge may not be killed at
60 and even 70 paces distance; but these
shots are rare.

In shooting at a bird flying, or a hare run-
ning across, it is necessary to take aim at the *i

foie pait of the object. If a partridge flies
across at the distance of 30- or 35 paces, it

will be sufficient to aim at the head, or at
most but a small space before it. Another
thing to be attended to is, that the shooter
ought not involuntarily to stop the motion of
tiie arms at the moment of pulling the *- 1 r

i

g-
gei ,ioi the instant the hand stops in order to
lire, however inconsiderable the time may be,
the bird gets beyond the line of aim, and the
shot will miss it. A sportsman ought, there-



fore to accustom Isis ham! while he H taking

aim to follow the object. \\ hen a have runs

in a straight line from the shooter, he should

take his aim between the ears, otherwise he

will run the hazard either of missing, or at

least not of killing dead, or, as it is sometimes

called, clean.

A fov. iing-piece should not be fired more

than 20 or 25 times w ithout being washed ; a

barrel when foul neither shoots so read} ,
nor

carries the shot so far, as when clean. The
flint, pan, and hammer, should be well wiped

after each shot ; this contributes greatly to

make the piece go off quick, but then it

should be done with so much expedition, that

the barrel mav be reloaded whilst warm, tor

the reasons before advanced. I lie flint

should be frequently changed, without wait-

ing ant: l it misses lire, before a new one is

put in. h r teen or eighteen shots, therefore,

should onlv be tired with the same flint; the
j

expence is' too trifling to he regarded, and by
j

changing it tints often much vexation will be

prevented.

A gun also should never be tired with the

prime of the preceding day ; it may happen

that an o'<d priming will sometimes go oft

well, but it will more frequently contract

moisture and fuze in the firing ; then the ob-

ject will most probably be missed, and that

because the piece w as not fresh primed.

{'or the information of the young sports-

man we shall add a few more gen. rai direc-

tions. In warm weather he ought to seek for

game in plains and open grounds; and in cold

weather lie may search little hills exposed to

the sun, along hedges, among heath, in

stubbles, and in pa lures where there is much
furze and fern. The morning is the best time

of the day, before the dew Is exhaled, and

before the game has been disturbed, ’i he

colour of the shooter’s dress ought to be the

same with that of the fields and trees; in

summer it ought to be green, in winter a

dark grey. lie ought to. hunt as much as

possible against the wind, not only to pre-

vent the game perceiving the approach of

him and his dog, but also to enable the dog
to scent the game at a greater distance.

He should never be discouraged from

hunting and ranging the same ground over

and over again, especially in places covered

with heath, brambles, high grass, or young
coppicewood- A hare or rabbit will fre-

quently suffer him to pass several times within

a few yards of its 'form' without getting up.

He should lie still more patient when he has

marked partridges into such p'aces ; for it

often hupp ms. that after the birds have been

sprung many limes, they lie so dead that

they will suffer him almost to tread upon

them before they will rise. Pheasants, quails,

and woodcocks, do the same.

He ought to look carefully about him,

never passing a bush, or tuft of grass, without

examination ;
but he ought never to strike

them with the muzzle of his gun, for it will

loosen his wadding. lie who patiently beats

and ranges his ground over again, without

being discouraged, will always kill the great-

est quantity- of game; and 'if he is shooting

in company, lie will find game where others

have passed without discovering any.

W1ku he has fired he should call in his

dog, that he may not have the mortification

to see game rise which he cannot shoot.

When he lias killed a bird, instead of being

ftlKWIXfCJ,

anxious about. picking if up, he ought to fol-

low the rest of the covey with his eye till he

sees them settle.

Three species of dogs are capable of re-

ceiving the proper instructions and of being

trained. These are the smooth pointer, the

rough pointer, and the spaniel, j he smooth

pointer is active and lively enough in his

range, blit in general is proper only for an

open country.

J he greatest part of these dogs are afraid

of water, brambles, and thickets ; but the

spaniel and the rough pointer are easily

taught to take the water, even in cold wea-

ther, and to range the woods and rough
places as well as the plain. Greater depend-
ance may therefore be had on these two last

species of dog than on the smooth pointer.

T he education of a pointer may commence
when he is only five or six months old. The
only lessons which he can be taught at this

time are, to fetch and carry any thing, when
desired; to come in when Ire runs far off,

and to go behind when lie returns
;

using, in

the one case, the words here, come in, and !

in the other, back, or behind. It is afoo ne-

cessary at this period to accustom him to be
tied up in the kennel or stable

;
but he ought

not at first to be tied too long. He should

lie let loose in the morning, and fastened

again in the evening. When a dog is not

early accustomed to be chained, he disturbs

every person in the neighbourhood by howl-

ing. It is also of importance that the person

who is to train him should give him his

food.

When the dog has attained the age of ten

or twelve months, he may be carried into the

field to be regularly trained. At first be may
be allowed to follow his own inclination, and
to run after every animal he sees, llis in-

discriminating eagerness will soon abate,, and
he will pursue only partridges and hares. lie

will soon become tired of following partridges

in vain, and will content himself alter having
flushed them, to follow; them with hi* eyes.

It will be more difficult to prevent him from
following hares.

All young dogs are apt to rake ; that is, to

hunt with their noses close to the ground, to

follow birds rather by the track than by the

wind. But partridges lie much better to dogs

that wind them, than to those that follow

them by the track. 'The dog that winds the

scent approaches the birds by degrees, and
without disturbing them; but they are im-

mediately alarmed, when they see a dog tra-

cing tiieir footsteps, When you perceive

that vour dog is committing this fault, call to

him in an angry tone, hold up; he will then

grow uneasy and agitated, going first to the

one side and then to the other, until the wind
brings him the scent of the birds. A her

finding tut game four or live times in this

way, he v ill take the wind of himself, and
hunt witn his nose high, if it is difficult to

correct this fault, it will be necessary to put

the puzzle-peg upon him. This is of very

simple construct ion, consisting only of a piece

of oak or deal inch-board, one foot in length,

and an inch and a half in breadth, tapering a

little to one end ;
at the broader end are two

holes^running longitudinally, through which

the collar of the dog i> put, and the whole is

buckled round his neck ; the piece of wood
,

being projected beyond his nose, is then fast-
j

ened with a piece of leather thong to his

O0T

under jaw, By this mean* the peg rdvan-.

cing seven or eight inches beyond his siioufo..

the dog is prevented from putting uis nose-

to the ground and raking,

As soon as the x otmg dog knows his game*,

you must bring him unaei complete subjec-

tion. If he is tractable, this will be easy ; but

if he is stubborn, it will be necessary fo use

the trash cord, wljicii is a rope or cord of 29-

or 25 fathoms in length fastened to his collar,

If he refuses to come back when called upon,

you must check him smartly with the cord,

which will often bring him upon his haunches.

But be sure you never call to him except
when you are within reach of the cord. After

repealing tins several times, he will not fail

to come back when called; he ought then to

be caressed, and a bit of bread should be
given him. He ought now constantly to be
tied up ; and never unchained, except when
you give him iris food, and even then only

when he has done something to deserve it.

The next step will be to throw down a
piece of bread on the ground, at the same
time taking hold of the dog by the collar,

calling to him, “ take heed,—softly.” After

having held him in this manner’ for some
space of time, say to him f< seize—lay hold.”

If he is impatient to lay hold of the piece of

bread before the signal is given, correct hint

gently with a small whip. Repeat this lesson

until he u takes heed” well, and no longer

requires to be held fast to prevent him from
laying hold of the bread. W hen he is well

accustomed to this manege, turn the bread
with a stick, holding it in the manner you d<>

a fowling-piece, and having done so, cry
seize. Never suffer the dog to eat either in

the house or field, without having first made
him take heed in this manner.
Then, in order to apply this lesson to the-

game, fry small pieces of bread in hog’s 1 u d,

with the dung of partridge ; take these in a
linen bag into the fields, stubbles, ploughed
grounds, and pastures, and there put the
pieces in sever, i different places, marking the
spots with little cleft pickets of wood, which
will be rendered more di tinguishabie by
putting pieces of card in the nicks, 'l ifts

being done, cast off the dog and conduct him
to these places, always hunting in the w ind.

After lie has caught the scent of the bread,
if be approaches too near, and seems eager ta
fail upon it, cry to him in a menacing tone,
“ take heed and if he does not stop im-
mediately, correct him with the whip. lie
will soon comprehend what is required of
him, and will stand,

At the next lesson, take vour gun charged
only with powder, walk gently round Urn
piece of bread once or tw ice, and fire instead
of crying seize. The next time of prac tising

this lesson, walk round the bread four or live

times, but in a greater circle than before,
and continue to do this until the dog is con-
quered of his impatience, and will stand
without moving until the signal is given him.
When he keeps his point well, and stands
stead} in this lesson, you may carry him to
the birds; if he runs in upon them, or barks
when they spring up, you must correct him

;

and if he continues to do so, you must return
to the fried bread

; but this is seldom neces-
sary.

When the dog has learned by this use ©f
the bread vo take heed, he mav be carried t@.

the fields with the trash-cord dragging on thg
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ground. \\ hen he springs birds for the first

tinu-, it he runs alter them or barks, check
him by calling out to him, “ take heed.” If he
points properly, caress him

; but you ought
never to hunt without the cord until he points
staunch.

I he principal objects of this sport are, 1.

Partridges, which pair in the spring, and lav
their eggs (generally from 15 to 20) during
Way and part of June. The young begin to

fly about tire end of June, and their plumage
is complete in the beginning of October.
1 Jfe male has a conspicuous horse-shoe upon
his breast, and an obtuse spur on the hinder
part of the leg, which distinguishes him from
the female. He is also rather larger.

When a sportsman is shooting in a country
where 1 he birds are thin, and he no longer
chooses to range the field for the bare chance
of meeting with them, the following method
"'ill show him where to find them on another
day. In the evening, from sun-set to night-
fall, he should post himself in a field, at the
foot of a tree or a bush, and there wait until
the partridges begin to call or jack, which
they always do at that time

; not onlv for

the purpose of drawing together when sepa-
rated, but also when the birds composing the
covey are not dispersed. After calling in

this manner for some little space of lime,, the
partridges will take to flight; then, if he
marks the place where they alight, he may-
be assured they will lie there the whole night,
unless disturbed.

2. The pheasant lays its eggs generally in
the woods, the number of which is ten or
twelve. Pheasants are accounted stupid
birds ; for when they are surprised they will

frequently squat down like a rabbit, suppos-
ing themselves to be in safety as soon as their
heads are concealed; and in this way they
will sometimes suffer themselves to be killed
with a stick.

r

I hey love low and moist
places, and haunt the edges of those pools
which are found in woods, as well as the high
grass of marshes that are near at hand

;
and

above all, places where there are clumps of
alders.

3. Grouse, or moor-game, are found in

Wales, in the northern counties of England,
and in great abundance in Scotland. They
chiefly inhabit those mountains and moors
which are covered with heath, and seldom
descend to the low grounds. They fly in

companies of four or five braces, and love to
frequent mossy places, particularly in the
middle .of the day, or when the weather is

warm. In pursuing this game, when the
pointer sets, and the sportsman perceives the
birds running with their fields erect, he must
run after them as fast as he can, in the hope
that he may get near enough to shoot when
ihey rise upon the wing; for he may be
pretty certain they will not lie well that day.
As these birds are apt to grow soon putrid,
they ought to be drawn carefully the instant
they are shot, and stuffed with heath; and if

the feathers happen to be wetted, they must
be wiped dry.

4. The woodcock is a bird of passage; it

commonly arrives about the end of October,
and remains until the middle of March!
Woodcocks are fattest in December and Ja-
nuary, but from the end of February they
are lean. At their arrival they drop any
where, but afterwards take up their residence

in copses of nine or ten years growth. They
seldom, however, stay in one place longer
than twelve or fifteen days. During the day
they remain in those parts of the woods,
where there are void spaces or glades, pick-
ing up earth-worms and grubs from the fallen

leaves. In the evening they go to drink and
wash their bills at pools and springs, after
which they repair to the open fields and
meadows for the night.

o. 1 he snipe is a bird of passage as well as
the woodcock. In the month of November
they grow fat. Snipes frequent springs, bogs,
and marshy places, and generally fly against
the wind. The slant and cross shots are
rather difficult, as the birds are small and fly
very quickly. The sportsman ought to look
for them in the direction of the wind

; be-
cause then they will fly towards him, and
present a fairer mark.

6. File wild duck also may In some measure
be accounted a bird of passage, and arrives
here in great flocks from the no- them coun-
tries in the beginning of winter. Still, how-
ever, a great many remain in our marshes
and fens during the whole year, and breed.

> I he wild duck differs little in plumage
from the lame duck, but is easily distinguish-
ed by its size, which is less; by the neck,
which is more slender; by the foot, which is

smaller; by the nails, which are more black;
and above all, by the web of the foot, which
is much liner and softer to the touch.

In the summer season, when it is known
that a team of young ducks are in a particular
piece of water, and just beginning to fly, the
sportsman is sure to find them early in the
morning dabbling, at the edges of the pool,
and amongst the long grass, and then he may
get very near to them : it is usual also to find
them in those places at noon.

In the beginning of autumn almost every
pool is frequented by teams of wild ducks,
which remain there during the day, concealed
in the rushes. If these pools are of small
extent, two shooters, by going one on each
siue, making a noise and throwing stones into
the rushes, will make them fly up; and they
will in this way frequently get shots, especi-
ally it the pool is not broad, and contracts at
one end. But the surest and most success-
ful way, is to launch a small boat or trow on
the pool, and to traverse the rushes by the
openings which are found

; at the same time
making as little noise as possible. In this
manner the ducks will suffer the sportsmen to
come sufficiently near them to shoot flying

;

and it often happens that the ducks,* after
having flown up, only make a circuit, return
in a little time, and again alight upon the
pool. I lien the sportsmen endeavour a se-
cond time to come near them. If several
shooters are in company, they should divide

;

two should go in (lie boat, whilst the others
spread themselves about the edge of the pool,
in order to shoot the ducks in their flight.
In pools which will not admit a trow, water-
spaniels are absolutely necessary for this
sport.

In winter they may be found on the mar-
gins of little pools

; and when pools and rivers
are frozen up, they must be watched for in
places where there are springs and waters
which do not freeze. The sport is then
much more certain, because the ducks are
confined to these places in order to procure

aquatic herbs, which are almost their only
food at this period.

SHORE. No word lias been used by
mineralogists with less limitation than short.
It was first introduced into mineralogy by
Cronstedt, to denote any stone of a cokimnar
form, considerable hardness, and a specific
gravity lroni 3 to 3.4. This description ap-
plied to a very great number of stones

; and
succeeding mineralogists, though they made
the word more definite in its signification,
left it still so general, that under' the desig-
nation of shori almost twenty distinct species
of minerals were included. Mr. \V erner
first defined the word shori precisely, and
restricted it to one species of stones.

*
It oc-

curs commonly in granite, gneiss, and other si-

milar rocks ; often in mass, but very frequently
crystallised. T he primitive form of its crys-
tals is an ootuse rhomboid, the solid angle
at the summit of which Is 139°, having rhom-
bic faces, with angles of 1 1

4° 12' and 65° 43'

:

but it usually occurs in 3, 6, 8, 9, or 12 sided
prisms, terminated by four or five-sided
summits, variously truncated.

Short., black. Colour black. Found in
mass, disseminated and crystallized. Crys-
tals three-sided prisms, having their lateral

edges truncated. Sometimes terminating in
a pyramid. Lateral faces of the prism stri-

ated. A itreous. Fracture conclioidal.
Opaque. Scratch grey. Feel cold. Spe-
cific gravity from 3 to 3. It becomes electric
by heat. W hen heated to redness, its colour
becomes brownish red

; and at 127° Wedge-
wood, it is converted into a brownish com-
pact enamel. According to Wiegleb, it is

composed of

41.25 alumina
34. 16 silica

20.00 iron

5.4l manganese

100.82.
Short, electric. This stone was first made

known in Europe by specimens brought from
Ceylon

;
but it is now found frequently form-

ing/1 part of the composition of mountains.
It is sometimes in amorphous pieces, but
much more frequently crystallized in three
or. nine-sided -prisms, with four-sided sum-
mits.

Colour usually green
; sometimes brown,

red, blue. Found in mass, in grains, and
crystallized. Crystals three, six, or nine-
sided prisms, variously truncated. Faces
usually striated longitudinally. Its texture
is foliated. Specific gravity 3. Colour
brown, sometimes with a tint of green, blue,
red, or yellow. When heated to 200° Fah-
renheit, it becomes electric, one of the sum-
mits negatively and the other positively.
It reddens when heated, and is fusible per
se, with white intumescence, into a white or
grey enamel. According to Vauquelin, it is

composed of

40 silica

39 alumina
12 oxide of iron
4 lime
2.5 oxide of manganese

SHORLITF, a stone which received its
name fiom Mr. Klaproth, is generally found
in oblong masses, which, when regular, are
six-sided prisms, inserted in granite. Its
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texture is foliated. Fracture uneven. Easily

broken. Specific gravity. 3.53. Colour

greenish or yellowish white ;
sometimes sul-

phur yellow*. Not altered by heat. Ac-

cording to the analysis of Klaproth, it is

composed ot 50 alumina

50 silica

100 .

According to Vauquelin, of 52.fi alumina
36.8 silica

3.3 lime

1.5 water.

94.2

SHORT-HAND. See Stenography,
SHO T, a denomination given to all sorts

• of balls for fire-arms ;
those for cannon being

of iron, and those for guns, pistols, of

lead*

Shot, case, formerly consisted of all kinds

of old iron, nails, musket-balls, stones, &c.

flsed as above.

Shot of a cable, on ship-board, is the

I splicing of two cables together, that a ship

, may ride safe in deep waters and in great

f
roads

;
for a ship will ride easier by one shot

! of a cable, than by three short cables out

ahead.

Shot
,
grape. See Grape-shot.

Shot
,
patent milled, is thus made ; sheets

of lead, whose thickness corresponds with the

size of the shot required, are cut into small

pieces, or cubes, of the form of a die. A
|
great quantity of these little cubes are put

into a large" hollow iron cylinder, which

is mounted horizontally and turned by a

winch ;
when by their friction against one

another, and against the sides of the cylinder,

they are rendered perfectly round and very

smooth. The other patent-shot is cast in

moulds, in the same way as bullets are.

Shot, common small, or that used for

fowling, should be well sized ;
for, should it

be too great, then it flies thin and scatters

j

too much ; or it too small, then it has not

weight and strength to penetrate far, and the

bird is apt to fly away with it. In order,

therefore, to have it suitable to the occasion,

1 it not being always to be had in every place

fit for the purpose, we shall set down the true

method of making all sorts and sizes under

the name of mould-shot, formerly made after

j

the following process:

Take any quantity of lead you think fit,

I and melt it down in an iron vessel
;
and as

I it melts keep it stirring with an iron ladle,

skimming off all impurities whatsoever that

' may, arise at top ;
when it begins to look of

a greenish colour, strew on it as much auri-

i
pigmentum or yellow orpiment, finely pow-

i dered, as will lie*on a shilling, to every twelve

or fourteen pounds of lead; then stirring

them together, the orpiment will flame. The
i ladle should have a notch on one side of the
1

brim, for more easily pouring out the lead
;

i
the ladle must remain in the melted lead,

; that its heat maybe the same with that of

t! e lead, to prevent inconveniences which

o herwise might happen by its being either

too hot or too cold ; then, to try your lead,

drop a little of it into water, and if the drops

prove round, then the lead is of a proper

heat ;
if otherwise, and the shot have tails,

then add more orpiment to increase the heat,

till it is found sufficient.

Then take a plate of copper, abou. the

You. II.
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size of a trencher, which must be made with

a hollowness in the middle, about three

inches compass, within which must be bored

about 40 holes according to the size of the

shot which you intend to cast
;

the hollow

bottom should be thin
;
but the thicker the

brim, the better it will retain the heat. Place

this plate on a frame of iron, over a tube or

vessel of water, about four inches from the

water, and spread burning coals on the plate,

to keep/ the lead melted upon it ;
then take

some lead and pour it gently on the coals on

the plate, and it will make its way through

the holes into the water, and form itself into

shot
;
do thus till all your lead is run through

the holes of the plate, taking care, by keep-

ing your coals alive, that the lead does not

cool, and so stop up the holes.

While you are casting in this manner, an-

other person with another ladle may catch

some of the shot, placing the ladle four or

five inches underneath the plate in the water,

by which means you will see if they are de-

fective, and rectify them. Your chief care

is to keep the lead in a just degree of heat,

that it shall be not so cold as to stop up the

holes in your plate, nor so hot as to cause the

shot to crack; to remedy the heat, you must

refrain working till it is of a proper coolness;

and to remedy the coolness of your lead and

plate, you must blow your fire ;
observing,

that the cooler your lead is, the larger will

he your shot ; as, the hotter it is, the smaller

they' will be.

After you have done casting, take them out

of the water, and dry them over the fire with

a gentle heat, stirring them continually that

they do not melt ;
when dry, you are to se-

parate the great shot from the small, by the

help of a sieve made for that purpose, ac-

cording to their several sizes. But those

who would have very large shot, make the

lead trickle with a stick out of the ladle into

the water, without the plate. If it stops on

the plate, and yet the plate is not too cool,

give but the plate a little knock, and it will

run again ;
care must be had that none of

your implements are greasy, oily, or the like ;

and when the shot, being separated, are found

too large or too small for your purpose, or

otherwise imperfect, they will serve again at

the next operation.

Shot, tin-case, in artillery, is formed by

put ting a great quantity of small iron shot into

a tin cylindrical box called a cannister, that

just fits the bore of the gun. Leaden bullets

are sometimes used in the same manner
;
and

it must be observed, that whatever number or

sizes of the shots are used, they must weigh

with their cases nearly as much as the shot

of the piece.

SHREW-MOUSE. See Sorex.
SHRIMP. See Cancer.
SHRINE, in ecclesiastical history, a case

or box, to hold the relics of some saint.

SHROUDS, See Shrowds.
SHROWDS, or Shrouds, in a ship, are

the great ropes which come down both sides

of the m ists, and are fastened below to the

chains on the ship’s side, and aloft to the top

of the mast ;
being parcelled and served, in

order to prevent the mast’s galling them.

The topmast shrowds are fastened to the

puttock-plates, by dead-eyes and laniards,

as the others are. Some of the terms relat-

ing to the shrowds are : ease the shrowds

;
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that is, slacken them : and, set up the

shrowds ; that is, set them stiffen

SHUTTLE, in the manufactures, an in-

strument much used by weavers, in the mid-

dle of which is an eye, or cavity, wherein is

inclosed the spool with the woof. See
We avin g.

SI, in music; a seventh note or sound,

added by Le Maire to the six antient notes

invented by Guido Aretine, viz. ut. re, mi,

fa, sol, la, si,

SIBBALDIA, a genus of plants belong-

ing to the class of pentandria, and. to the

order of pentagynia; and in the natural

method ranking under the 35th order, senli-

cosae. The calyx is divided into ten seg-

ments. The petals' are five, and are insert-

ed into the calyx. The styles are attached

to the side of the germens. The seeds are

live. There are three species belonging to

this genus, the procumbens, erccta, and al-

taica. The procumbens, or reclining sib-

baldia, is a native of North Britain.

SIBTHORPIA, a genus of plants belong-

ing to the class of didynamia, and to the

order of angiospermia ; and in the natural

system classed with those the order of which
is doubtful. The calyx is spreading, and
divided into five parts, almost to the base.

The corolla is divided into five parts in the

same manner, which are rounded, equal,

spreading, and of the length of the calyx.

The stamina grow in pairs at a distance from
each other. The capsule is compressed, or-

bicular, bilocular, the partition being trans-

verse. There is one species ; the Euroj

piea, or bastard monev-wort, a native of

South Britain. It blossoms from July to

September, and is found in Cornwall oa
the banks of rivulets.

SICE-ACE, a game with dice and tables,

whereat five may play; each having six meh,
and the last out losing, At this game, they
load one another with aces ; sixes bear away

;

and doublets drinks, and throws again.

SICYOS, a genus of plants belonging to

the class of moncecia, and to the order of
syngenesia

; and in the natural system ar-

ranged under the 34th order, cucurbitaceae.

The male flowers have their calyx quinque-
dentated, their corolla quinquepartite, and
there are three filaments. The female flow-

ers have their caiyx and corolla similar; but
their style is trifid, and their drupe mond-
spermous. There are three species, the angfi-

lata, laciniata, and garcini, which are all fo-

reign plants.

SlDA, yellow or Indian mallow : a genus
of plants belonging to the class of monadel-
phia, and to the order of polyandria; and in

the natural system ranking under the 37th
order, columniferse. The calyx is simple
and angulated ; thestyde is divided into many
parts

;
there are several capsules, each con-

taining one seed. There are 99 species, ail

natives of warm climates
;
and most of them

are found in the East or West Indies. The
Chinese make cords of the sida abutilon.

This plant loves water, and may be advan-
tageously' planted in marshes and ditches,

where nothing else will grow. The mace-
ration of the smaller stalks is finished in about
fifteen days ; of’ the larger in a month. The
strength and goodness of the thread appears
to be in proportion to the perfectioii of the
vegetation, and to the distance the plant is

kept at from other plants. The fibres [lie
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in strata, of which there are sometimes six

;

they are not quite straight, but preserve an
undulating direction, so as to lornr a net-

work in their natural positions. Their smell

resembles that of hemp
;
the fibres are whiter,

but more dry and harsh, than those of hemp.
The harshness is owing to a greenish
gluten which connects the libres ; and the

white colour must always be obtained at the

expence of having this kind of thread less

pupple
; when of its natural hue, it is Very

soft and flexible.

S1DERIA, in natural history, the name of

a genus of crystals, used to express those al-

tered in their figure by particles of iron.

These are of a rhomboidal figure, and com-
posed only of six planes. Of this genus there

are four known species: 1. A colourless,

pellucid, and thin one; found in considerable

quantities among the iron ores of the forest

of Dean in Gloucestershire, and in several

other places. 2. A dull, thick, and brown
one, not uncommon in the same places with
the former. And, 3. A black a;id very
glossy kind, a fossil of great beauty

; found
m the same place with the others, as also in

Leicestershire and Sussex.

SI DERI FE, a substance discovered by
Mr. Meyer, and by him supposed to be a

new metal
;
but Messrs. Bergman and Kir-

wan discovered that it is nothing else than a

natural combination of the phosphoric acid

with iron. Mr. Klaproth of Berlin also

came to the same conclusion, without any
communication with Mr. Meyer. It is ex-

tremely difficult to separate this acid from
the metal ;

however, he found the artificial

compound of phosphoric acid and iron to

agree in its properties with the calx sideri

alba, obtained by Bergman and Meyer from
the cold short iron extracted from the swampy
or marshy ores.

SRDERITIS, Ironwort
;

a genus of

plants belonging to the class ot didynamia,

and to the order ot gymnospermia ; and m
the natural system ranging under the 42d
order, verticillaUe. The stamina are within

the tube of the corolla. There are two stig-

mas, one of whit h is cylindrical and concave
;

the other, which is lower, is membranous,
shorter, and sheathing the other. The spe-

cies are 19-

SIDEROKYLUM, Iron-wood : agfcmis

of plants belonging to the class of pi itandria,

and to the order of monogynia ;
and in the

natural system ranging under the 43ci order,

dumosa?. The corolla is cut into five parts,

the laciilia? or segments being mcurvated al-

ternately ; the stigma is simple; the berry

contains five seeds, t here are nine species

;

1. Mite; 2. inenne, smooth iron-wood
; 3.

melanophleum, laurel-leaved iron-wood
;

4. cymosum ; 5. sericeum, silky iron-wood,

native of New South Wales; 6. tomen-

tosum
;

7. tenax, silvery-leaved iron-wood,

a native of Carolina ;
8. lyoioid.-s, willow-

leaved iron-wood, a native of North Ame-
rica ; 9. decandrum. The wood of these

trees being very close and solid, has given

occasion for this name to be applied to them,

it being so heavy as to sink m water. As
they are natives ot warm countries, they can-

not be preserved in this country unless they

are placed, the two former in a warm stove,

the others in a green-house. They are pro-

pagated by seeds, when these can be procur-

ed from abroad.

* I G
SIEGE, in the art of war, the encamp-

ment of an army before, a fortified place, with
a design to take it.

S1ENI1 E. See Rocks, primitive.

SIGESBECKIA, a genus of plants belong-
ing to the class syngenesia. and to the order
of polvgamia superflua, and in the natural

system ranging under the 49th order, com-
po^itae. The receptacle is paleaceous

; the

pappus wanting
;
the exterior calyx is pen-

taphyllous, proper, and spreading ; the radius

is halved. There are three species : 1. The
orientals, which is a native of India and
China. 2. The occidentalis, which is a na-

tive of Virginia. 3. The flosculosa, a native

of Peru.

SIGHTS of a quadrant, &c. thin pieces
of brass, raised perpendicularly on its side, or
on the index of a theodolite, circumferentor,

&c. They have each an aperture, or slit,

up the middle, through which the visual rays

pass to the eye, and distant objects are seen.

Sights ofa gun. See Rifle.
SIGN, in astronomy, a constellation con-

taining a twelfth part of the zodiac, or 30°.

See Zodiac.
The names of the signs, in the order where-

in they follow each other, are aries, taurus,

gemini, cancer, !eo, virgo, libra, Scorpio,

Sagittarius, capricornus, aquarius, pisces.

The three first of these signs are called the
vernal, or spring-signs

; the next three,

cancer, leo, virgo, the sestival, or summer-
signs

; libra, scorpio, and Sagittarius, the au-
tumnal signs; and capricornus, aquarius, pis-

ces, the brumal, or winter-signs. The vernal
and aestival signs are also called the northern,
and the autumnal and brumal the southern
signs.

Sign-manual, in law, is used to signify a
bill, or writing, signed .by the king’s own
hand- writing.

SIGNALS, certain alarms or notices used
to communicate intellig nee to a distant ob-
server. Signals are made by firing artillery,

and displaying colours, lanterns, or fire-

works
; and these are combined by multipli-

cation and repetition. Thus, like the words of
a language, they become arbitrary expres-
sions, to which we have previously annexed
particular ideas

; and hence they are the ge-
neral sources of intelligence throughout a
naval armament, &c.

Signals ought to be distinct, with simplicity'.

They are simple when every instruction i$

expressed by a particular token, in order to

avoid any mistakes arising from the double
purport of one signal. They are distinct

when issued without precipitation, when suf-

ficient time is allowed to observe and obey
them, and when they are exposed in a con-
spicuous place, so as to be readily perceived
at a distance.

All signals may be reduced into three dif-

ferent kinds, viz. those which are made by
the sound of particular instruments, as the
trumpet, horn, or fife ; to which may be
added, striking the bell, or beating the drum.
Those which are made by displaying pen-
dants, ensigns, and flags of different colours

;

or by lowering or altering tire position ol the
sa ls . and, finally, those which are executed
by rockets ot different kin :!s ;

by firing can-
non or small arms; by artificial fire-woiks;
and by lanterns.

i Fu ng of great guns will serve equally in

|

the day or night, or in a fog, to make -or con-
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firm signals, or to raise the attention of the*
hearers to a future order. This method,
however, is attended with some inconveni-
ences, and should not be used indiscrimi-
nately. Too great a report of the cannon is

apt to introduce mistakes and confusion, as
w ell as to discover the track of the squadron.
The report and flight of rockets is liable

to the same
#
objection, when at h short dis-

tance from the enemy.
it is tiien by the combination of signals,

previously known, that the admiral conveys
orders to his fleet; every squadron, every
division, and every ship of which, has its par-
ticular signal. The instruction may there-
fore occasionally be given to the whole fleet,,

or to any of its squadrons
; to any division

of those squadrons, or to any ship of those
divisions.

Hence the signal of command may at the
same time be displayed for three divisions,
and for three ships of each division

; or for
three ships in each squadron, and for only
nine ships in the whole fleet. For, the ge-
neral signal of the fleet being shown, if a par-
ticular pendant is also thrown out from some
particular place on the same mast with thal

general signal, it will communicate intelli-

gence to nine ships that wear the same pen-
dant.

The preparatory signal given by the ad-'
miral to the whole or any part ot his fleet,

is immediately answered by those to whom
it is directed ; by showing the same signal,
to testify that they are ready to put his order*
in execution. Having observed their answer,
he will show the signal which is to direct their
operations : as, to chase, to form the line,

I to begin the engagement, to board, to double
I upon the enemy, to rally or return to action,
to discontinue the fight, to retreat and save

.

themselves. The dexterity of working the
ships in a fleet depends on the precise mo-
ment of executing these orders, and on the
general harmony of .their movements

; a cir-

cumstance which evinces the utility of a sjg-

:

nal of preparation.
1 As the extent of the line of battle, and the
fire and smoke of the action, or other circum-
stances in navigation, will frequently prevent
the admiral’s signals from being seen through-
out tlie fleet, they are always repeated by
the officers next in command, by ships ap-
pointed to repeat signals; and, ‘finally, by.
the ship or ships for which they are Intended.
The ships that repeat the signals, besides

the chiefs of squadrons or divisions, are usu-
ally frigates lying to windward or to leeward
of the line. They should be extremely vigi-
lant to observe and repeat the signals, whether
they are to transmit the orders of the com-]
mander in chief, or his seconds, to any part
of the fleet

; or to report the fortunate or dis-

tressful situation of any part thereof. By this
means all the ships from the van to the rear
will, unless disabled, be ready at a moment’s
warning to put the admiraPs. designs in exe-
cution.

To preserve order in the repetition of sig-
nals, and to favour their communication,
without embarrassment, from tire commander
in chief to the ship for which they are calcu-
lated, the commanders of the squadrons repeat
after the admiral

; the chiefs of the divisions,
accord ng to their order of the line, after the
commanders of the squadrons

; and the par-
ticular ships, after the chiefs of the. divisions
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Soft those in return, after the particular ships,

vice versa, when the object is to convey any
intelligence from the latter to the admiral.

Besides the signals above-mentioned, there

*re others for different ranks of officers
;

as

Signals.
A short roll,

A flam,

To arms.

The march.

The quick march.
The point of war.

The retreat,

Drum ceasing.

Two short roils,

The dragoon march.
The grenadier march.
The troop.

The long roll.

The grenadier march.
The preparative.

Hie general,

Two long rolis,

SIGNATURE, in printing, is a letter put
!

at the bottom of the first page at least, in

each sheet, as a direction to the binder, in

folding, gathering, and collating them. The
signatures consist of the capital letters of the

alphabet, which change in every sheet: if

there are more sheets than letters in the al-

phabet, to the capital letter is added a smalt

one of the same sort, as Aa, Bb ; which are

repeated as often as necessary. In large vo-

lumes it is usual to distinguish the number of

alphabets, after the first three or four, by
placing a figure before the signature, as 5B,

<}B, &c.

SIGNET, one of the king’s seals, made

j

use of in sealing his private letters, and all

grants that pass by bill signed under his raa-

! jesty’s hand: it is always in the custody of

the secretaries of state.

SIGNIFICAVIT, in law, a writ which

i
issues out of the court of chancery, on a certi-

ficate given by the ordinary of a person’s

standing excommunicated forty days, in or-

|
tier to have him imprisoned till he submits to

' the authority of the church.

SILENE, catclifly, or viscous campion, a

genus of plants belonging to the class of de-

candria, and order of trigynia ; and in the

natural system arranged under the 22d or-

I
der, caryophylleae. The calyx is vefttricose;

]

the petals are five in number, bifid and un-

guiculated, and crowned by a nectarium;

the capsule is cylindrical, covered, and tri-

locular. There are 66 species, of which se-

\

ven are natives of Britain and Ireland.

SILICA. There is a very hard white

: stone, known by the name of quartz, very

;

common in almost every part of the world.

Sometimes it is transparent and crystallized,

;

and then is called rock crystal. Very fre-

;

quently it is in the form of sand. As this

stone, and several others which resemble it,

1

as flint, agate, calcedony, &c. have the pro-

'! perty of melting into a glass when heated

|
along with fixed alkali, they were classed to-

gether by mineralogists under the name of

- vitrifiable stones. Mr. Pott, who first de-

scribed their properties in 1746, gave them
' the name of siliceous stones, on the supposi*

for eaptaini, lieutenants, masters, &e. er for
1

any or those officers of a peculiar ship.

Signals b>) the drum, made use of, in the

exercise of the army, instead of the word ol

command, viz.

Operations.

To caution.

To perform any distinct thing.

To form the line or battalion.

( To advance, except when intended for a sa-

l lute.
‘

To advance quick.

To march and charge.

To retreat.

To halt.

To perform the flank-firing.

To open the battalion.

To form the column.
To double divisions.

To form the square.

To reduce the square to the column.
To make ready and fire.

To cease firing.

To bring or lodge the colours.

tion that they were all chiefly composed of a

peculiar earth called siliceous earth or silica.

This earth was known to Glauber, who de-

scribes the method of obtaining it: but it was
long before its properties were accurately

ascertained. Geoffroy endeavoured to prove
that it might be converted into lime, and Pott

and Beaume that it might be converted into

alumina: but these assertions were refuted

by Cartheuser, Scheele, and Bergman. To
this last chemist we are indebted for the first

accurate detail of the properties of silica.

1. Silica may be obtained pure by the fol-

lowing process : Mix together, in a crucible,

one part of pounded flint or quartz, and
three parts of potass, and apply a heat suffi-

cient to melt the mixture completely. Dis-

solve the mass formed in-water, saturate the

potass with muriatic acid, and evaporate to

dryness. Towards the end of the evaporation

the liquid assumes the form of a jelly; and
when all the moisture is evaporated, a white

mass remains behind. This mass is to be
washed in a large quantity of water, and dried

;

it is then silica in a state of purity.

2. Silica, thus obtained, is a fine white

powder, without either taste or smell. Its

particles have a harsh feel, as if they consisted

of very minute grains of sand. Its specific

gravity is 2.66.

It maybe subjected to a very violent heat

without undergoing any change. Lavoisier

and Morveau exposed it to the action of a

fire maintained by oxygen gas without any
alteration. Saussure, indeed, has succeeded

in fusing, by means of the blowpipe, a por*

tion of it so extremely minute as scarcely to

be perceptible without a gla s. According to

the calculation of this philosopher, the tem-

perature necessary for producing this effect is

equal to 4043° Wedgewood.

3. It is insoluble in water except when
newly precipitated, and then one part of it is

soluble in 1000 parts of water. It has no ef-

fect on vegetable colours.

It is capable of absorbing about one-fourth

of its weight of water, without letting any

drop from it; but on exposure to the air, the

water evaporates very readily. When pre-
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cipitated from potass by means of muriatic
acid and slow evaporation, it retains a consi-

derable portion of water, and forms with it a
transparent jelly

;
but the moisture gradually

evaporates on exposure to the air.

Silica may be formed into a paste with a
small quantity of water: this paste has not the.

smallest ductility, and when dried forms a
loose, triable, and incoherent mass.

Silica is capable of assuming a crystalline

form. Crystals of it are found in many parts

ot the world. They are known by the name
of rock crystal. When pure they are trans-

parent and colourless like glass: they assume
various forms; the most usual is a hexagonal
prism, surmounted with hexagonal pyramids
on one or both ends, the angles of the prism
corresponding with those of the pyramids.
Their hardness is very great, amounting to

1 1 . Their specific gravity is 2.633.

4. Silica neither combines with oxygen,
with the simple combustibles, nor with me-
tals; but it combines with many of the me-
tallic oxides by fusion, and forms various co-
loured glasses and enamels,

5. Azote has no action on' silica, neither
has muriatic acid when the silica is in a solid

state; but when the silica is combined with
an excess of alkali, muriatic acid dissolves the
compound, and forms a permanent solution.

By concentrating this solution, the silica se-

parates from it in the form of a jelly.

6. Thare is a strong affinity between silica

and fixed alkalies. It may be combined
with them either by fusing them along with it

in a crucible, or by boiling the liquid alkalies

over it. When the potass exceeds the silica

considerably, the compound is soluble in wa-
ter, and constitutes what was formerly called

liquor silicum, and now sometimes silicated

potass or soda. When the silica exceeds, the
compound is transparent and colourless like

rock crystal, and is neither acted on by wa-
ter, air, nor (excepting one) by acids. This
is the substance so well known under the
name of glass. See G lass.

Silica is not acted on by ammonia, whether
in the gaseous or liquid state.

7. There is a strong affinity between ba-
rytes and silica. When barytes water is

poured into a solution of silica in potass, a
precipitate appears, which is considered by
Morveau as the two earths in a state of com-
bination. Barytes and silica may tfo com-
bined by means of heat. The compound is

of a greenish colour, and coheres but im-
perfectly. The effect of heat on various

mixtures of barytes and silica will appear
from the following experiments of Mr. Kii-
wan

:

Proportions.

80 Silica

20 Barytes

75 Silica

20 Barytes

66 Silica

33 Barytes

Heat.

155° Wedg.

150

150

Effect.

A white brittle

mass.

A brittle hard
mass, semitrans-

parent at the
edges.

Melted into a
hard somewhat
porous porceiaia
mass.

*
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Effect.

50 Silica

50~ Barytes
143

1

A hard mass not

melted.

20 Silica

80 Barytes
148

The edges were
melted into a

pale greenvh
matterbetween a

porcelain and e-

namel.

f25 Silica

75 Barytes
150

Melted into a

somewhat porous
porcelain.

33 Silica

06 Barytes
150

Melted into a

yellowish and
partly greenish

white porous por-
celain.

Strontian and silica combine with each
other nearly in the same manner.
There is also an affinity between silica and

lime. When lime-water is poured into a so-

lution of silica in potass, a precipitate ap-

pears, as Stucke discovered. This precipi-

tate is a compound of silica and lime. These
two earths may be combined also by means
of heat. They form a glass, provided the

quantity of lime is not inferior to that of silica.

The etfect of heat upon these earths, mixed
in various proportions, will appear from the

following experiments of Mr. Kirwan

:

Proportions. Heat. Effect.

40 Lime
s>0 Silica

150° Wedg.

Melted into a

mass of a whit-

ish colour, semi-

transparent at

the edges, and
striking fire,

though feebly,

with steel : it

was somewhat
between porce-

lain and enamel.

5»0 Lime
50 Silica

Ayellowishwhite
loose powder.

SO Lime
SO Silica

Not melted,

formed a brittle

mass.

Equal parts of magnesia and silica melt

with great difficulty into a white enamel

when exposed to the most violent heat which

can be produced.
r

i hey are infusible in in-

ferior heats, in whatever proportion they are

mixed.
There is a strong affinity between alumina

and silica. When equal portions of silicated

and aluminated potass are mixed together, a

brown z@ne immediately appears, which may
be made, by agitation, to pass through the

whole liquid. After standing about an hour,

the mixture assumes the consistence of jelly.

When formed into a paste with water, and

dried, they cohere and contract a consider-

able degree of hardness. When baked in the

temperature of 160° Wedgewood, they be-

come very hard, but do not fuse. Achard

found them infusible in all proportions in a

heat probably little inferior to 150° of Wedge-
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wood. But when exposed to a very strong

heat, they are converted into a kind of opaque
glass, or rather enamel. Porcelain, stone

ware, brick, tiles, and other similar substances,

are composed chiefly of this compound.
Mixtures of silica and alumina in various

proportions constitute clays ;
but these are

seldom uncontaminated with other ingredi-

ents.

It follows from the experiments of Achard,
that equal parts of lime, magnesia, and silica,

may be melted into a greenish-coloured glass,

hard enough to strike fire with steel ; that

when the magnesia exceeds, either of the other

two, the mixture will not melt; that when
the silica exceeds, the mixture seldom melts,

only indeed with lime in the following propor-

tions; three silica, two lime, one magnesia,

which formed' a porcelain; and that when
the lime exceeds, the mixture is generally fu-

sible.

A mixture of silica and alumina may also

be combined with barytes or strontian by
means of heat. The mixture melts readily

into a greenish-coloured porcelain.

From the experiments of Achard and Kir-

wan, we learn that, in mixtures of lime, silica,

and alumina, when the lime exceeds, the

mixture is generally fusible either into a glass

ora porcelain, according to the proportions.

That if the silica exceeds, the mixture is fre-

quently fusible into an enamel or porcelain,

and perhaps a glass; and that when the alu-

mina exceeds, a porcelain may often be at-

tained, but not a glass.

As to mixtures of magnesia, silica, and alu-

mina, when the magnesia exceeds, no fusion

takes place at 150°. When the silica ex-

ceeds, a porcelain may often be attained ;

and three parts silica, two magnesia, and one
alumina, form a glass. When the alumina ex-

ceeds, nothing more than a porcelain can be
produced.

Achard found that equal parts of lime,

magnesia, silica, and alumina, melted into a

glass. They fused also in various other pro-

portions, especially when the silica predomi-

nated.

Silica differs from all the other earths in not

combining with any of the acids except the

fiuoric, phosphoric, and boracic; to which,

perhaps, we may add the muriatic.

Silica is one of the most important of the

earths. It is the chief ingredient of those

stones which seem to constitute the basis of

this terrestrial globe. It is an essential in-

gredient in mortar, in all kinds of stone ware,

and in glass.

SILK, in natural history, is the production

of different species of caterpillars. The pba-

Isena, or bombyx mori, is most commonly pro-

pagated for that purpose in Europe; but the

phalena atlas yields a greater quantity. See
Bombyx, and PhaljEna. A similar sub-

stance, indeed, is yielded by the greater num-
ber of the tribe of caterpillars. It is found

inclosed in two small bags, from which it is

protruded in fine threads to serve the insect

for a covering during its chrysalis state. The
webs of spiders are obviously of the same
nature with silk ; though their fibres, at least

in this country, are finer and weaker. Reau-
mur and other naturalists ascertained, that

the larger species of spiders spun webs suffi-

ciently strong to b.e manufactured, and that
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the produce was neither inferior in beauty
nor in strength to the silk of the silkworm.
See Aranea.
The silkworm is a native of China, and

feeds on the leaves of the white mulber-
ry. That industrious nation was acquaint-
ed with the manufacture of siik from the
most remote ages; but it was scarcely

known in Europe before the time of Augus-
tus. Its beauty attracted the attention of the
luxurious Romans ; and after the effeminate
reign of Elagabulus, it became a common ar-

ticle of dress. It was brought from China at

an enormous expenee, manufactured again
by the Phoenicians, and sold at Rome for its

weight of gold. In the reign of Justinian this

commerce was interrupted by the conquests
of the Scythian tribes, and all attempts to

procure it failed till two Persian monks had
the address to convey some of the eggs of tin*

insect from China to Constantinople, conceal-
ed in the hollow of a cane They were
hatched, and the breed carefully propagated.
This happened in 555; and some years after

we find that the Greeks understood the art of
procuring and manufacturing silk as well as

the Orientals. Roger, king of Sicily, brought
the manufacture to that island in 1 130, for-

cibly carrying off the weavers from Greece,
and settling them in Sicily. From that island

the art passed into Italy, and thence into

France: and the revocation of the edict of
Nantz established the manufactory of silk in

Britain.

Silk, as spun by the animal, is in the state

of fine threads, varying in colour from white
to reddish yellow. It is very elastic, and has
considerable strength, if we consider its small

diameter. It is covered with a varnish, to

which its elasticity is owing. This varnish is

soluble in boiling water; but alcohol does
not act upon it. Hence it has been compar-
ed to a gum, though it approaches much
nearer to a gelatine; since Bertbollet has

shewn that it is precipitated by tan and by
nniriat of tin. It differs, however, from gela-

tine in several particulars. Alum throws if

down of a dirty white, suiphat of copper of a
dark brown, and suphat of iron of a brown
colour. When the water is evaporated, the
varnish is obtained of a black colour, brittle,

and of a shining fracture. Its weight is nearly

one-third of the raw silk from which it was ex-

tracted. It may be separated from silk by
soap as well as water, and the soap leys con-
taining it soon putrefy.

Besides the varnish, silk contains another

substance to which it owes its yellow colour.

This, substance possesses the properties of re-

sin. It is yellow’, soluble in alcohol, and in a
mixture of alcohol and muriatic acid. Beaume
has ascertained, that by this last mixture it

may be separated completely, and the silk

deprived of it assumes a tine white colour.

The chemical properties of silk itself have
been but imperfectLy examined. It is not
acted on by water or alcohol, has no taste,

and is but imperfectly combustible
; though

fire rapidly blackens and decomposes it.

When distilled, it yields, according to Neu-
mann, an uncommonly great proportion of
ammonia.
The fixed alkalies dissolve it by the assist-

ance of heat ; and it is not unlikely that they

form with it an animal soap.

It is dissolved likewise' by sulphuric and
muriatic acids, and by nitric acid. By .th#



5 I L S I L S I* L

action of this last acid, BerthoUet obtained

from silk some oxalic acid, and a fatty matter

which swam on the surface of the solution.

By a similar treatment, Welter obtained line

yellow crystals, very combustible, to which

lie gave the name of yellow bitter principle.

Silk is very little susceptible of putrefac-

tion. Dr. Wilson, of Falkirk, says, that a

ribbon was lately found in the churchyard of

that town wrapt round the bone of the arm.

It was uninjured, though it had lain eight

years in the earth. We know, at the same
time, that when silk is kept in a damp place it

rots (to use the common language) in a much
shorter time.

Sii.k, manufacture, or preparation of.

When the silkworms have completed their

balls or cocoons (see Phaiwena, Vol. II. p.

389), they are collected, and put into little

baskets ;
and thus exposed to the heat of an

oven, to kill the insect, which, without this

precaution, would not fail to open itself to go

away and use those new wings abroad, it has

acquired within.

Ordinarily, they only wind the more per-

fect balls
; those that are double, or too weak,

or too coarse, are laid aside, not as altogether

useless, but that, being improper for winding,

they are reserved to be drawn out into skains.

The balls are of different colours; the most
common are yellow, orange-colour, isabella,

and flesh-colour; there are some also of a

sea-green, others of a sulphur-colour, and

others white; but there is no necessity for

separating the colours and shades to wind
them apart, as all the colours are to be lost in

the future scouring and preparing of the silk.

The goodness of silk is best distinguished by
Its lightness. The organzine silk is the best

of any made in the country of Piedmont, and
two threads are equal in fineness, that is, in

smoothness, thickness, and length, for the

thread of the first twist. For the second, it

matters not whether the single thread is

strong before the two are joined, unless to see

whether the first twist proves well. It is ne-

cessary that he silk be clean ; and it is to be

observed, that the straw-coloured is generally

the lightest, and the white the heaviest of all".

The skains should be even, and all of an equa-

lity, which shews that they were wrought to-

gether; otherwise we may with justice suspect

that it is refuse silk, and cannot be equally

drawn out and spun, for one thread wiil be

shorter than the other, which is labour and
loss. It will also be requisite to search the

bale more than once, and take from out of

the parcels a skain to make an essay; for un-

less it is known by trial, there is the greatest

danger of being cheated in this commodity.

To wind silk from off the bails, two machines

are necessary; the one a furnace, with its

Copper ; the other a reel, or frame, to draw

the silk. The winder then, seated near the

furnace, throws into the copper of water over

the furnace (first heated and boiled to a cer-

tain degreej which custom alone can teach) a

handful or two of balls, which have been first

•well purged of all their loose furry substance.

She then stirs the whole very briskly about

with birchen rods, bound and cut like brushes;

and when the heat and agitation have detach--

ed the ends of the silks of the cocoons,

which are apt to catch on the rods, she draws

them forth, and joining ten or twelve, or even
fourteen of them together, she forms them into

threads, according to the size required to

the works they are destined for: eight

ends sufficing for ribands
;

and velvets,

&c. requiring no less than fourteen. The
ends, thus joined into two' or three threads,

are nrst passed into the holes of three iron

rods, in the fore-part of til?: reel, then upon
the bobbins or pulleys, and at last are drawn
out to the reef itself, and there fastened;

each to an end of an ann or branch ol the

reel. Thus disposed, the winder, giving mo-
tion to the reel, by turning the handle, guides

the threads; substitutes new ones, when any
of them break, or any of the balls are wound
out; strengthens them, where necessary, by

adding others ; and takes away the balls wound
out, or that, having been pierced, are full of

water.

In this manner, two persons will spin and

reel three pounds of silk in a day, which is

done with greater dispatch than is made by

the spinning-wheel or distaff. Indeed, ali

silks cannot be spun and reeled atter this

manner; either because the balls have been
perforated by the silkworms themselves, or

because they are double, or too weak to bear

the water; or because they are coarse, &c.
Of all these together, they make a par-

ticular kind of silk, called fioretta
;
which be-

ing carded, or even spun on the distaff, or the

wheel, in the condition it comes from the ball,

makes a tolerable silk.

As to the balls, after opening them with

scissars, and taking out the insects (which are

of some use for the feeding of poultry), they

are steeped three or four days in troughs, the

water of which is changed every day to pre-

vent their stinking. When they are well

softened by this scouring, and cleared of that

gummy matter the worm had lined the inside

with, and which renders it impenetrable to the

water, and even to air itself, they boil them
half an hour in a lye of ashes, very clear and
well strained: and after washing them out in

the river, and drying them in the sun, they

card and spin them on the wheel. &c. and
thus make another kind of fioretta, somewhat
inferior to the former.

As to the spinning and reeling of raw silks

off the balls, such as they are brought from

Italy and the Levant, the first is chiefly per-

formed on the spinning-wheel; and the latter,

either on hand-reels, or on reels mounted on
machines, which serve to reel several skains

at the same time.

As to the milling, they use a mill composed
of several pieces, which may mill two or three

hundred bobbins at once, and make them
into as many skains.

For the dyeing of silks, see Dyeing.
S1LPHA, a genus of insects of the order

coleoptera. The generic character is, an-

tenna; thickening towards the tip; wing-

sheaths margined; head prominent; thorax

flattish, margined. The insects of the genus

silpha, of which there are 35 species, are ge-

nerally found among decaying animal or ve-

getable substances, frequenting dung-hills,

carrion, &c. and deposit their eggs chiefly in

the latter. The larva; are of a lengthened

shape, and of an unpleasant appearance, be-

ing generally roughened with minute spines

and protuberances. The most remarkable

oi the European species, and which is by no

means uncommon in our own country, is the

silpha vespillo, distinguished by having the
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wing-sheaths considerably shorter than the

abdomen, or as if cut off at the tips: they are

also each marked by two waved, orange-co-

loured, transverse bars, the rest of the iusect

being black: the general length of the animal

is about three quarters ot an inch. Ihis in-

sect seeks out some decaying animal sub-

stance in which it may deposit its eggs, and

in order to their greater security, contrives to

bury it under ground. Three or four insects,

working in concert, have been known to drag

under the surface the body ol so large an

animal as a mole in the space of an hour, so

that no trace of it has appeared above ground.

The eggs deposited by the parent insects are

white, and of an ova! or rather subcylindric

shape: from these are hatched the larva;,

which, when full-grown, are more than an

inch in length, and of a yeilowish-white co-

lour, with a scaly orange-coloured shield or

bar across the middle ot each division ol the

bodv. Each of these larvae forms for itsell an

oval cell in the ground, in which it changes

to a yellowish chrysalis, resembling that ot a

beetle; out of which, in the space of about

eighteen days, proceeds the perfect insect.

This species possesses a considerable degree

of elegance, but generally diffuses a very

strong and unpleasant smell : it flies with

considerable strength and rapidity, and is ge-

nerally seen on the wing during the hottest

part of the day. In many parts of North

America is found a variety, differing merely

in size, being far larger than the European

kind, and measuring an inch and a half in

length.

SILPHIUM, a genus of plants belonging

to the class of syngenesia, and to the order of

polygamia necessaria; and in the natural sys-

tem arranged under the 49th order, compo-
sitie. The receptacle is paleaceous ; the pap-

pus has a two-horned margin, and the calyx

is squamose. There are eight species; the

laciniatum, terebinthinum, perfoliatum, con-

natum, asteriscum, trifoliatunqarboreum, and

trilobatum. The first six of these are natives

of North America.

Several of the silphae are of an entirely

oval outline: of this kind is the S. thoracica,

which is easily distinguishable by its red tho-

rax, every other part of the animal being

coal-black : it is about half an inch in length.

Silpha atrata is of similar size, but totally

black, and has the wing-sheaths marked by
three rising lines: its larva, which may be

found in gardens, is of a lengthened shape and

of a black colour. See Plate Nat. Hist., figs.
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SILVER, in natural history, is a metal of

a fine white colour, without either taste or

smell; and in point of brilliancy perhaps in-

ferior to none of the metallic bodies, if we ex-

cept polished steel. Its hardness is 7. When
melted, its specific gravity is 10.47S ; when
hammered, 10.60<>.

"
In malleability, it is in-

ferior to none ot the metals, if we except,

gold, and perhaps also platinum. It may be

beaten out into leaves only 16QVffo inch

thick. Its ductility is equally remarkable : it

may be drawn out into wire much finer than

a human hair; so- fine, indeed, that a single

grain of silver maybe extended about 400

feet in length. Its tenacity is such, that a

wire of silver 0.078 inch in diameter is capa-

ble of supporting a weight of 187. 131bs. avoir-*

dupois without breaking.
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Silver melts when it is heated completely red
hot; and while melted, its brilliancy is much
increased. According to the calculation of
Bergman and Mortimer, its fusing point is

1 000° of Fahrenheit. It continues melted at
23° Wedgewood. but requires a greater heat
to bring it to fusion. Ifthe heat is increased
after the silver is melted, the liquid metal
boils, and may be volatilized; but a very
strong and long-continued heat is necessary.

When cooled slowly, its surface exhibits
the appearance of crystals; and if the liquid
part of the metal is poured out as soon as the
surface congeals, pretty large crystals of sil-

ver may be obtained. By this method Tillet,

and Mongez junior, obtained it in four-sided
pyramids, both insulated and in groups.

_

Silver is not oxidated by exposure to the
air: it gradually, indeed, loses its lustre, and
becomes tarnished; bat this is owing to a dif-

ferent cause. Neither is it altered by being
kept under water. But if it is kept for a long
time melted in an open vessel, it gradually
attracts the oxygen from the atmosphere, and
is converted into an oxide. Macquer, by-

exposing silver 20 times successively to the
heat of a porcelain furnace, obtained a glass

of an olive-green colour. Nay, ifthe heat is

sufficient, the silver even takes fire and burns
like other combustible bodies. Van Marum
made electric sparks from his powerful Tey-
lerian machine pass through a silver wire;
the wire exhibited a greenish-white flame, and
was dissipated into smoke. Before a stream
of oxygen and hydrogen gas, it burns rapidly

with a light-green flame.

The oxide of silver, obtained by means of
heat, is of a greenish or yellowish grey co-
lour; and is easily decomposed by the appli-

cation of heat in cloEe vessels, or even by ex-
posing it to the light. When silver is dis-

solved in nitric acid, and precipitated by lime
water, it falls to the bottom under the form of
a powder, of a dark-greenish brown colour.

Prom the experiments of Wenzel and Berg-
man it follows, that the greenish or yellowish

grey oxide is composed of about 90 parts of
silver and 10 of oxygen. When this oxide is

exposed to the light, part of its oxygen is se-

parated, as Scheele first ascertained
; and is

converted into a black powder, which contains

but a very small portion of oxygen, and may
be considered as silver reduced. By expos-
ing the solution of silver in nitric acid to sun-

shine, the silver precipitates in the form of a
ilea-brown powder.

Neither carbon nor hydrogen has been
combined with silver; but it combines rea-

dily with sulphur and phosphorus.

1. When thin plates of silver and sulphur
are laid alternately above each other in a cru-

cible, they melt readily in a low red heat, and
ferin sulphuret of silver. It is of a bk ck or

very deep violet colour ; brittle, but capable

of being cut with a knife; often crystallized

in small needles; and much more fusible than

silver. If sufficient heat is applied, the sul-

phur is slowly volatilized, and the metal re-

mains behind in a state of purity. It is very

difficult to determine the proportion of the

ingredients which enter into the composition

of this substance, because there is an affinity

between silver and its sulphuret, which dis-

poses them to combine together. The great-

est quantity of sulphur which a given quan-
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tity of silver is capable of taking up, is, ac-
cording to Wenzel,

It is well known, that when silver is long
exposed to the air, especially in frequented
places, as churches, theatres, &c. it acquires
a covering of a violet colour, which deprives
it ot its lustre and malleability. This cover-
ing, which forms a thin layer, can only be de-
tached from the silver by bending it, or break-
ing it in pieces with a hammer. It was ex-
amined by Mr. Proust, and found to be sul-

phuret of silver.

2. Silver was first combined with phospho-
rus by Mr. Pelletier. If one ounce of silver,

one ounce of phosphoric glass, and two
drams of charcoal, are mixed together, and
heated in a crucible, phospliuret of sulphur is

formed. It is of a white colour, and appears
granulated, or crystallized. It breaks under
the hammer, but may be cut with a knife. It

is composed of four parts of silver and one of
phosphorus. Heat decomposes it by sepa-
rating the phosphorus. Pelletier has'observ-
ed, that silver in fusion is capable of combin-
ing with more phosphorus than solid silver:
for when phospliuret of silver is formed by
projecting phosphorus into melted silver, af-

ter the crucible is taken from the fire, a quan-
tity of phosphorus is emitted the moment the
metal congeals.

Silver does not combine with the simple
incombustibles.

Silver combines readily with the greater
number of metallic bodies.

1. When silver and gold are kept melted
together, they combine, and form an alloy

composed, as Homberg ascertained, of one
part of silver, and five of gold. He kept
equal parts of gold and silver in gentle fusion
for a quarter of an hour, and found, on break-
ing the crucible, two masses, the uppermost
of which was pure silver, the undermost the
whole gold combined with ± of silver. Sil-

ver, however, may be melted with gold in

almost any proportion; and ifthe proper pre-
cautions are employed, the two metals remain
combined together.

The alloy of gold and silver is harder and
more sonorous than gold. Its hardness is a
maximum when the alloy contains two parts
of gold and one of silver. The density of
these metals is but little increased; but the
colour of the gold is much altered, even when
the proportion of the silver is small ; one part
of silver produces a sensible whiteness in
twenty parts of gold. The colour is not only
pale, but it has also a very sensible greenish
tinge, as if the light reflected by the silver

passed through a very thin covering of gold.
This alloy being more fusible than gold, is

employed to solder pieces of that metal toge-
ther.

2. When silver and platinum are fused to-
gether (for which a very strong heat is neces-
sary), they form a mixture, not so ductile as
silver, but harder and less white. The two
metals are separated by keeping them for

some time in the state of fusion; the plati-

num sinking to the bottom from its weight.
This circumstance would induce us to sup-
pose that there is very little affinity between
them.

The affinities of silver, and its oxides,
are placed by Bergman in the follqwing or-
der :
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fhLfER, Oxide o? SitVSle#

Lead, Muriatic acid.

Copper, CNalic,

Mercury, Sulphuric,

Bismuth, Saclactic,

Tin, Phosphoric,

Gold, Sulphurous,
Antimony, Nitric,

Iron, Arsenic,
Manganese, Fiuoric,

Zinc, Tartaric,

Arsenic, Citric,

Nickel, Lactic,

Platinum, Acetic,
Sulphur, Succinic,

Phosphorus. Prussic,

Carbonie.

Silver, fulminating. See Fuxmijja>
xion.

Sxlver-lea.f, that beaten out into fine
leaves for the use of the gilders, which is per-
formed in the same manner as gold-leaf.

Silver-wire
, that drawn out into fine

wire; for the manner of doing which, see the
articles Gold-wire, and Wire-drawing.

SrLVER, shell, is prepared of the shreds
of silver-leaves, or of the leaves themselves,
for the use of painters, after the same manner
as shell-gold. See Gold.
Silvering. The art of silvering wood,

paper, &c. is performed in the same maimer
as gilding, making use of silver instead of gold
leaf.

To silver copper or brass, clean the metal
with aqua fortis, by washing it lightly, and
then throwing it in water; or by scouring it

with salt and tartar with a wire brush. Dis-
solve some silver in aqua fortis, and put
pieces of copper into the solution

; this will
throw down the silver in a state of metallic
powder. Take 20 grains of tills powder, and
mix with it two drams of taytar, the same
quantity of common salt, and half a drachm of
alum ; rub the articles with this composition
till they are perfectly white, then brush it off;

and polish them with leather.

To silver the dial-plates of clocks, scales
of barometers, dfc. Take half an ounce of
silver lace, add to it an ounce of double-re-
fined aqua fortis, put them into an earthen
pot, and place them over a gentle fire till all is

dissolved, which will happen in about five
minutes

;
then take them off, and mix it in a

pint of clear water, after which, pour it into
another clean vessel, to free it from grit or se-
diment; then add a spoonful of common salt

;

and the acid, which has now a green tinge,
will immediately let go the silver particles,
which form themselves into a white curd;
pour oft' the acid, and mix the curd with two
ounces of salt of tartar, half an ounce of
whiting, and a large spoonful of salt, more or
less, according as -you find it for strength.
Mix it well up together, and it is ready°fo»
use.

Having well cleared the brass from scratch-
es, rub it over with a piece of old hat and
rottenstone, to clear it from all greasiness,
and then rub it with sail: and water with your
hand: take a little of the beforementioned
composition on your finger, and rub it over
where the salt has touched, and it will adhere
to the brass, and completely silver it. After

£ which, wash it well with water, to take ytf
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what aqua fords may remain in the Composi-
tion; when dry, rub it with a clean rag, and
give it one or two coats of varnish. This sil-

vering is not durable, but may be improved
by heating the article, and repeating the ope-
ration till the covering seems sufficiently

thick.

Silver plating. The coat of silver applied

to the surface of the copper by the means
mentioned above, is very thin, and is not du-

rable. A more substantial method of doing it

is as follows: Form small pieces of silver and
copper, and tie them together with wire, put-

tinga little borax between. The proportion of

silver may be to that of copper, as ] to 12.

Put them into a white heat, when the silver

will be firmly fixed to the copper. The
whole is now made to pass between rollers till

it is of the required thickness for manufac-
turing the articles required.

SILURUS, a genus of fishes of the order
abdominales. The generic character is, head
large, depressed

;
mouth wide, bearded by

long tentacula; body lengthened, naked;
first ray of the pectoral fins, or of t e first

dorsal fin, toothed backwards. There are 28
species.

1. Silurus glaris, European silure. The

S I M
Very broad and depressed; on the upper lip

two cirri; on the lower four; teeth small and
numerous. Native of the African rivers; ob-
served by Forskal in the Nile: possesses a de-
gree of electric or galvanic power, but in a
much slighter degree than the torpedo.

3. Silurus catus, cat silure. Length about
two feet; form rounded and thick; colour
dusky above, pale flesh-colour beneath

; head
round; mouth very large

; on the upper jaw,
beneath each eye, a very long beard

; on the
lower jaw four short beards; first dorsal fin

small and conic; second, or adipose fin, with-
out rays

; rest of the fins small and red ; tail

forked. Inhabits the sea and rivers of North

S I M 07i

mated as to general similitude,'are yet speci-

fically distinct. The specimens imported
into Europe have rarely exceeded the height
of two or three feet, and were supposed to b®
young animals

;
but it is said that the full*

grown ones are, at least, six feet in height*

The general colour seems to be dusky off

brown; in some ferruginous or reddish brown,
and in others coal-black, with the skin itself

white. The face is bare
;
the ears, hands,

and feet, nearly similar to the human, and the
whole appearance such as to exhibit the most
striking approximation to the human figure.

The likeness, however, is only a general one ;

and the structure of the hands and feet, when
America, preying on all kinds of smaller

! examined with anatomical exactness, seems
fishes

; and not sparing even those of its own
kind: in taste resembles an eel, and is much
esteemed by the Americans: is a fish of slow
motion, like the European silure.

4. Silurus costatus is an inhabitant of
South America and India. See Plate Nat.
Hist. fig. 360.

SIMIA, ape, a genus of quadrupeds of the
order primates. The Linnsean generic cha

to prove, in the opinion of those most capa-
ble of judging with accuracy on the subject^

that the animal was principally designed by
nature for the quadrupedal manner of walk-
ing, and not for an upright posture, which i«

only occasionally assumed, and which, in

those exhibited to the public, is, perhaps, ra-

ther owing to instruction than truly natural.

The count de Bulfon, indeed, makes it one of
the distinctive characters of the real or proper

j

1 acter ls
>
do”! teeth in each jaw four, placed

j

apes (among which the oran otan is the chief).
near together; canine teeth solitary, longer
than tlie others, distant from the remaining

great or common silnre may perhaps be con- teeth, or grinders; grinders obtuse. This
sidered as the largest of all European river-

|

numerous race may be properly divided into
fishes; growing to the length of eight, ten, or four sections, of which there are about 70 spe-
even fifteen feet, and to the weight of three

j

ties, viz. 1. Apes, or such as are destitute of
hundred pounds. Its more general length,

j

a tail. 2. Baboons, or such as have very
however, is from two to .three or four feet,

i

muscular bodies, and whose tails are comraon-
The head is broad and depressed; the body 1 ly short. 4. Monkeys, whose tails are, in ge-

to walk erect on two legs oniy
;
and it must be

granted, that these animals support an upright
position much more easilv and readily than
most other quadrupeds, and may probably be
very often seen in this attitude even in a
state of nature.

The manners of the oran otan, when in

captivity, are gentle, and perfectly void of

thick and of a lengthened form, with the ab- neral, long : and, lastly, sapajons, or moil- i

that disgusting ferocity so conspicuous in
’ ' ’ ' T ‘ " * 1 ’ some of the larger baboons and monkeys. It

is docile, and may be taught to perform, with
dexterity, a variety of actions in domestic
life. Thus it has been seen to sit at table,

and, in its manner of feeding and general be-

domen very thick and short. It is a fish ot a keys, with what are termed prehensile tails, viz
remarkably inert or sluggish disposition, be-

!

such as can, at pleasure, be twisted round
ing rarely observed in motion, and com- any object, so as to answer the purpose of an
monly lying half-imbedded in the soft bottom additional hand to the animal,
of the rivers it frequents, under the project-

ing roots of

stances. In tms situation it remains, with its are commonly
wide mouth half-open, gently moving about position. The lirger^ap^are ai^ oTa ma-

,
, ,

-
,

Of the whole genus, or the monkey tribe in
,

....... -
of trees, rocks, logs, or other sub- general, it may be observed, that the baboons

havi°ur’ ° limtate the company m which it

In tins situation it remains, with its are commonly of a ferocious and sullen dis-
!

18 P lacecl - to pour out tea, and drink it.

the long cirri or tentacula situated on each
side the jaws ; which the smaller fishes mis-
taking for worms, and attempting to seize, be-

come a ready prey to the sluggish silure.

The usual colour of this species is dark dive,

varied with irregular spots of black ; the ab-

domen and lips being of a pale flesh colour,

and the fins tinged with violet. It is an in-

habitant of the larger rivers of Europe, as

well as some parts of Asia and Africa ; but

appears to be most plentiful in the north of
Europe. It is in no very high estimation as

a food, the flesh being of a somewhat gluti-

nous nature ; but, from its cheapness, is in

much request among the inferior ranks, and
is eaten either fresh or salted : the skin also,

which is smooth, and destitute of apparent
scales, is dried and stretched, and after rub-

bing with oil, becomes of a horny transpa-

rency and. strength, and is used in some of

the northern regions instead of glass for win-

dows. The silure is not a very prolific fish

;

d epositing but a small quantity of spawn,
consisting of large globules or ova: these, as

well as the newly hatched young, are fre-

quently the prey of other fishes, frogs, See.

and thus the great increase of the species is

K
revcnted. The ova, according to Dr.
loch, usually hatch in the space of seven or

nine days from their exclusion.

2. Silmuselectricus, electric silure. Length

about twenty inches; head and fore -parts

ignant temper, except the oran otan and the
gibbons. 'The monkeys, properly so called,
are very various in their dispositions ; some
ot the smaller species are lively, harmless,
and entertaining; while others are as re-

markable for tiie mischievous malignity of
their temper, and the capricious uncertainty
of their manners.

It may not be improper here to observe,
that it" is no easy task to determine with exact
precision the several species of this extensive
genus; since, exclusive of the varieties in
point of colour, they are often so nearly al-

lied as to make it difficult to give real dis-

tinctive characters. The most remarkable
species are.

Apes.

1. Simia satyrus, oran otan. Of these
singular animals, the species which has most
excited the attention of mankind is, the oran
otan, or, as it is sometimes called, the satyr,

great ape, or man of the woods. It is a na-

tive of the warmer parts of Africa and India,

as well as of some of the Indian islands,

where it resides principally in woods, and is

supposed to feed, like most others of this ge-

without aukwardness or constraint ; to prepare
its bed with great exactness, aud compose
itself to sleep in a proper manner. Such are
the actions recorded of one which was exhi-
bited in London in the year 1738 . and the
count de Bulfon relates nearly similar particu-
lars of that which he saw at Paris. Dr. Ty-
son, who, about the close of the last century,
gave a very exact description of a young
oran otan, then exhibited in the metropolis,
assures us, that, in many of its actions, it

seemed to display a very high degree of sa-

gacity. “ The most gentle and loving crea-
ture that could be. Those that he knew a
ship-board he would come and embrace with
the greatest tenderness, opening their bo-
soms, and clasping his hands about them

;

and, as l was informed, though there were
monkeys aboard, yet it was observed lie

would never associate with them, and, as if

nothing akin to them, would always avoid
their company.”

But however docile and gentle when taken
young, and instructed in its beaaviour, it is

said to be possessed of great ferocity in its na-
tive state, and is considered as a dangerous
animal, capable of readily overpowering the
strongest man. Its swiftness is equal to its

mis, on fruits. The oran otan appears to ad- ; strength, and for this reason it is rarely to be
mit of considerable variety in point of colour, ! obtained in its full-grown state; the 'young
size, and proportions; and there is reason to alone being taken. A few years past, the
believe, that, in reality, there may be two or hand of a supposed full-grown oran otan was
three kinds, which, .though nearly approxi-

j

brought from Sierra Leona, which, from H§
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size, seemed to justify the idea of the stature

to which this species is supposed to grow: it

was of a black colour, and consequently be-

longed- to the black variety of this species, or

that described in a young state by Dr, Ty-
son.

M. Vosmaer’s account of the manners of an

Oran otan brought into Holland in the year

177t>, and presented to the prince of Orange’s

menagerie, is so curious and satisfactory, that

we shali extract it from his accurate publica-

tion on that subject.

This animal was a female: its height was
about two Rhenish feet and a half, tt shewed
no symptoms of fierceness or malignity, and
was even of a somewhat melancholy appear-

ance. It was fond of being in company, and
shewed a preference to those who took daily

care of it, of which it seemed to be sensible.

Often when they retired it would throw itself

on the ground, as if in despair, uttering la-

mentable cries, and tearing in pieces the linen

within its reach. Its keeper having some-

times been accustomed to sit near it on the

ground, it took the hay of its bed, and laid it

by its side, and seemed, by every demon-
stration, to invite him to be seated near.

Its usual manner of walking was on all-fours,

like other apes; but it could also walk on its

two hind feet only. One morning it got un-

chained, and we beheld it with wonderful

agility ascend the beams and rafters of the

building: it was not without some pains that

it was retaken, and we then remarked an ex-

traordinary muscular power in the animal
;
the

assistance of lour men being necessary, in or-

der to hold it in such a manner as to be pro-

perly secured. During its state of liberty it

had, amongst other things, taken the cork

from a bottle containing some Malaga wine,

which it drank to the last drop, and had set

the bottle in its place again. It ate almost

every thing which was given it; but its chief

food was bread, roots, and especially carrots;

all sorts of fruits, especially strawberries ;
and

appeared extremely fond of aromatic plants,

as parsley and its root. It also ate meat,

both boiled and roasted, as well as fish. It

was not observed to hunt for insects like other

monkeys; it was fond of eggs, which it broke

with its teeth and sucked completely ;
but

fish and roast meat seemed its favourite food.

It had been taught to eat with a spoon and a

fork. When presented with strawberries on

a plate, it was extremely pleasant to see the

animal take them up, one by one, with a fork,

and put them into its mouth, holding, at the

same time, the plate in the other hand. Its

common drink was water; but it also very

willingly drank all sorts of wine, and particu-

larly Malaga. After drinking it wiped its

lips, and after eating, if presented with a

tooth-pick, would use it in a proper manner.

I was assured, that on shipboard it ran freely

about the vessel, played with the sailors, and

would go, like them, into the kitchen for its

mess. At the approach of night it would lie

clown to sleep ;
and prepared its bed by shak-

ing well the hay on which it slept, and put-

ting it in proper order, and, lastly, covering

itself warm with the coverlet. One day, see-

ing the padlock of its chain opened with a

key, and shut again, it seized a little bit of

stick, and put it into the key-hole, turning it

about in all directions, endeavouring to see

whether the padlock would open or not.

Tliis animal lived seven months in Holland.

SIMIA;

On its first arrival it had but very little hair,

except on its back ;tnd arms: but on the ap-

proach of winter it became extremely well

covered ; the hair on the back being three

inches in length. The whole animal then

appeared oi a chesnut-colour; the skin ot the

face, &c. was of a mouse-colour, but about

the eyes and round tire mouth ot a dull flesh-

colour.

It came from the island of Borneo, and was

deposited in the museum of the prince ot

Orange.

Upon the whole, it appears clearly that

there are two distinct species of this animal,

viz. the pongo, or great black oran otan,

which is a native of Africa, and the reddish

brown or chesnut oran otan, called the jocko,

which is a native of Borneo and some other

Indian islands. This latter, as appears from

a collation of most ot the specimens which

have been surveyed with the necessary de-

gree of exactness, is distinguished by having

no nails on the great toes
;

whereas in the

pongo, or black species, they are conspi-

cuous.

2.

Simia lar, or long-armed ape. This is a

species of a more deformed appearance than

the oran otan, and is distinguished by the ex-

cessive length of its arms, which, when the

animal stands upright, are capable ot touch-

ing the ground with the fingers. It is a na-

tive of India and some of the Indian islands,

and grows to the height of four feet or more.

Its colour is black ;
but the face is commonly

surrounded by a whitish beard.

Notwithstanding the apparent ferocity of

the gibbon, and the deformity of its figure, it

is of a more tractable and gentle nature than

most of its tribe, and lias even been celebrated

for the decorum and modesty of its behaviour.

Considered with respect to the rest of the ge-

nus it ranks among the genuine apes, or those

which have not the least vestige of a tail ; and

like the oran otan, alarms the pride of man-

kind by too near an approach to the real pri-

mates of the creation. Nay, Linnteus, in his

description, actually places it in the genus

homo, under the title of homo lar.

3. Simia sylvanus, pigmy. This is the small-

est of the genuine apes, or those destitute of

tails. In its general appearance, as well as

in colour, it extremely resembles the Barbary

ape; but is not larger than a cat, and has a

rounder or flatter face than the Barbary ape.

This is supposed, by Mr. Pennant, to have

been the pigmy of the antients, which was

said to wage war, at certain seasons, with the

cranes. It is a native of Ethiopia, where it is

most common ;
but it is also found in other

parts of Africa. It is easily tamed, and is

much more docile and gentle than the former

species.

BABOONS.

4. Simia sphinax, common baboon. This

is a species of very considerable size, and
when in a sitting posture, is from three to

four feet in height. It is extremely strong

and muscular in its upper parts, and slender

towards the middle
;
but this is the general

shape of all the true baboons ;
its colour is an

uniform greyish-brown, paler beneath; the

hairs on the upper parts, if narrowly inspect-

ed, appear as it mottled
;

tire face is long, and

of a tawny flesh-colour
;
the eyes appear as

if sunk into the head, or very deeply sealed,

and are of a hazel colour. The hands and

feet have strong blunt claws ; but the thumbs
of the hands have rounded nails. '1 he tail is

very short. It is ferocious in its manners,

and’ its appearance is at once grotesque and
formidable. The region surrounding the tail,

to a considerable distance on each side, is

perfectly bare and callous, and ot a red co-

lour. This is also common, in a greater or

smaller degree, to the rest of this division. It

is a native of the island of Borneo.

5. Simia mormon, variegated baboood.
This is at least equal in size, if not superior,

to the former, and, when in an upright pos-

ture, is about five feet high. It is the most
remarkable of the whole genus for brilliancy

and variety of colour. The general tinge

is a rich and very deep yellowish-brown ;
the

hairs, if viewed near, appearing speckled

with yellow and black. The form of the

face is long, with the snout ending somewhat
abruptly; the whole length of the nose,

down the middle, is of a deep blood-red; but

the parts on each side are of a fine violet-

blue, deeply marked by several oblique fur-

rows. The remainder of the face is of a pale

whitish-yellow. It is a native of the interior

parts of Africa ;
but it is said to have been

also brought from India.

The variegated baboon is of a fierce dispo-

sition, and extremely muscular and strong.

Its voice somewhat resembles the slight roar

of a lion : it is a rare species, and is not often

imported into Europe.
6. Simia maimon, maimon. The syno-

nyms between this species and the former
are commonly confounded. It is described

by the count de Bullbn under the name of

mandrill. It is an active animal, and seems
far less indocile and malignant than the rest

of the baboons. 1 he general likeness which
it bears to the former species is such as to

give the idea of the same animal in a less ad-

vanced state of growth, and with less brilliant

colours; the nose, instead of being red oil

its upper part, is merely flesh-coloured
;
but

the sides are blue and furrowed, as in the

former species. This baboon is not uncom-
mon in exhibitions of animals. Its length
from nose to tail is about two feet, 'fail ex-

actly as in the former.

The next division of the baboons consists

of such as have iong tails. Of these the chief

is the

7. Simia hamadryas, dog-faced baboon.

This species is of an elegant colour, composed
of a mixture of grey and brown, the hair ap-

pearing as if speckled. It is a very large

animal, at least equal, if not superior, in size

to tiie common brown baboon and the mor-
mon. It is remarkable for a vast quantity of
flowing hair on each side the head, as well

as round the shoulders, spreading in such a

manner as to give the appearance of a short

cloak or mantle. The whole face is naked,

and of a flesh-colour, more or less deep in

different individuals. The tail is almost the

length of the body, and is com i'llonly a little

tufted at the end. The nails on the hands or

fore-feet are flat ; those on the hind-feet re-

semble strong claws. This is a rare species

in comparison with the common baboon, and
is a native of the hottest parts of Africa and
Asia, where it is said to reside in vast troops,

and to be very fierce and dangerous. There

is a wonderful degree of sagacity in the conn-
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[lenance of this animal, and a kind of solemn

contemplative disposition seems to be strongly

indicated in its looks, when calm and undis-

turbed; but when irritated, the most striking

[efforts of vindictive violence are immediately

exhibited. It is also possessed of an unconi-

[mon degree of obstinate moroseness, surpass-

ing most others of its tribe, and is, when in

a state of confinement, of a disposition so

rude and unquiet, and of manners so pecu-

liarly indecorous, as generally to frustrate all

attempts to civilize and reclaim it.

MONKEYS.

8. Simla leonina. Leonine monkey. This

species was described from the living animal

in the possession of the due de Bouillon ;
and

was in the royal menagerie at Versailles, in

the year 1775. Its length was two feet from

nose to tail, and it was,eighteen inches high

when standing on all-fours. 1 he legs were

long in proportion to the body ; the face

naked and quite black
;
the whole body and

limbs of the same colour
;
the hair, though

long, appearing short, on account of its lying

smooth around the face, according to But-

fon’s figure, is a tine long chevelure of grey-

brown hair, and a large beard of fair grey.

The chevelure or spreading hair round the

face stretches upwards over the eyes and

forehead, so as to encircle the whole head in

a remarkable manner, as in the ouanderou

or lion-tailed baboon, to which indeed, from

the figure as well as description, it appears

so extremely similar, that it might well pass

for a variety ol that animal.

9. S. Diana. Spotted monkey. Mr. Pen-

nant describes this species as of a middling

|

size, and of a reddish colour on the upper

parts, as if singed, and marked with white

specks; the belly and chin whitish; the tail

very long. The Linnsean description differs.

Linnixus says thi animal is of the size of a

large cat, and is black, spotted with white;

i the hind part of the back ferruginous; the

! face black; from the top of the nose a white

line, passing over each eye to the ears in an

arched direction
;

(this circumstance was
|

probably the reason of the Linna-an name
Diana, by which he has chosen to distinguish

the animal) the beard pointed, black above,

white beneath, and placed on a kind of fatty

tumor ;
breast and throat white ;

from the

rump across the thighs a white line ; tail long,

straight, and black; ears and feet of the same

colour; canine teeth large. See Plate Nat.

Hist. fig. 363.

10. Silnia nasuta. Long-nosed monkey.

Two remarkable monkeys are represented in

Mr. Pennant’s History of Quadrupeds, from

drawings by a Mr. Paillou. Hie one is call-

ed the long-nosed monkey ;
it has a very long

and slender nose, covered with a flesh-colour-

ed skin ;
the hair on the forehead falls back;

on the bod\ and breast it is long; the colour

ot the head and upper parts is pale ferrugi-

nous mixed with black ; of the breast and

belly light ash-colour ;
tail very long; height

when sitting down about two feet. Native

country uncertain: probably Africa. Its

face has very much the appearance of a long-

nosed dog. See Plate Nat. Hist. fig. 364

The other is called by Mr. Pennant the

prude monkey; and of this he gives no par-

ticular description.

11. S. sinica. Chinese monkey. The Chi-

nese monkey, so named from the unusual

Vol. if.

disposition of the hair on the top of the head,

which spreads out in a circular direction,

somewhat in the manner of a Chinese cap, is

a native of Ceylon, and is about the size of a

cat. Its general colour is a pale yellowish-

brown, palest on the under parts. "The face

is commonly dusky, and sometimes the ge-

neral tinge of the animal is dusky-ferruginous.

This is a species easily distinguished when
seen in a healthy state : the hair on the top of

the head resembling that of a boy; as if

parted in the middle, and lying smooth over

the head. They are said to inhabit the woods
in great troops, and to be very destructive to

such gardens and plantations as lie within

reach of their settlements. The tail in this

species is very long : the nails of the thumbs
are round

;
the.rest long.

12. S. petaurista. Vaulting monkey. This

is described by Mr. Allamand in his edition

ofBuffon’s Natural History of Quadrupeds.

It is said to be somewhat more than a. foot

high, and the tail about twenty inches long.

The upper parts of the animal are of a dark

olivaceous colour, owing to a mixture of;

olive-green and black hair ;
the face black,

with a snow-white triangular spot on the nose;

the chin, throat, breast, and belly, white ; the

under part of the tail and insides of the limbs

of a blackish grey. It is a most extremely

nimble and active animal, according to M.
Allamand. The individual in his possession

came from Guinea. It was perfectly fami-

liar, playful, of a gentle disposition, and so

rapid in its motions that it seemed to fly ra-

ther than leap.

13. Simia mona. Varied monkey. This

is said to be the species which gives the name
of monkey to the whole tribe : from the Afri-

can word moune ;
or rather, as Mr. Pennant

surmises, from its corruption monichus. It

is one of the largest species, being about a

foot and a half in length, with a tail nearly two

feet long. The nose, mouth, and spaces

round the eyes, are of a dull flesh-colour

;

the cheeks are bounded by long whitish hairs

inclining to yellow ;
the forehead is grey,

and above the eyes, from ear to> ear, ex-

tends a black line. The upper part of the

bodv is dusky and tawny; the breast, belly,

and inside oi the limbs, white ; the outside

of the thighs and arms black ;
hands and feet

black and nake d : the tail of a cinereous

brown. On each side the base of the tail is

commonly an oval white spot. 1 his species

inhabits Barbary, ./Ethiopia, and other parts

of Africa.

14. Simia ‘ nasalis. Proboscis monkey.

Amongst the whole tribe of monkeys this

perhaps may be on-idered as the most -in-

sular in its aspect ; the nose being ot such a

length and form as to present, especially in a

profile view an appearance the most gro-

tesque imaginable ;
and indeed from an in-

spection of the figure alone, one would be

apt to imagine that it must have been de-

signed for a caricature of a monkey. The
animal, however, is preserved in the royal

cabinet at Paris, and was first described by

Mons. D'Aubenton. it is a large species,

measuring two feet from the tip ot the nose

to the tail, which is more than two feet long.

The face has a kind of curved form, and is of

a brown colour, and marked with blue and

red ;
the ears broad, thin, naked, and hid

within the hair. The form ot the nose is most

.singular, being divided almost intp two lobes

at the tip; a longitudinal furrow running

along the middle. It is said Ho be found

chiefly in Cochinchina, and to grow to a very

large size. It is sometimes seen in great

troops, and is considered as of a ferocious

disposition. It feeds only on fruits. Its na-

tive name is kin doc, or great monkey.
15. Simia nemaeus. Cochinchina monkey.

The douc or Cochinchina monkey is a very
large species, measuring at least two feet

from the nose to the tail. The face is flatfish

and of a yellowish-bay colour, as are also

the ears
; across the forehead runs a narrow

dusky band. The back, the under parts of

the body, and sides, are of a yellowish grey

;

the low er part of the arms and tail are white

;

the feet dusky. It is a native of Cochinchina,

and also of Madagascar. It is said that a
bezoar is more frequently found in the sto-

mach of this species than of almost any other.

When in an upright posture this animal mea-
sures three and a half or four feet in height,

being nearly of the size of a Barbary ape.

This species seems considerably allied in its

general form and colours to the preceding,

but differs greatly in the form of the face. See
Plate Nat. Hist. tig. 365.

16. Simia rosalia. Silky monkey. This
species is so named from the appearance of
its hair, which is very fine, soft, long, and of a
bright-yellow colour, resembling yellow silk.

Round the face the hair is much longer than
in other parts, so as to form a large mane
like that of a lion ; near the face this mane is

of a reddish colour, and grows paler as it re-

cedes from the cheeks ; the face itself is of a
dusky purple

;
the ears round and naked

;

the hands and feet are also naked, and ot the
same dull purple colour as the face

;
the

claws are small and sharp ; the tail is very
long, and rather bushy at the extremity, it

is. a native of Guiana, and is a lively, active

species, and gentle in a state ot confinement,

bee Plate Nat. Hist. fig. 366.

SEPAJOUS.

17. Simia beelzebul. Preacher monkey.
This species is said to be of the size of a fox',

and ot a black colour, with smooth glossv

hair ; round beard beneath the chin and
throat

; the feet and end of the tail brown.
It is a native of Brasil and Guiana, inhabiting'

the woods in vast numbers, and howls in a
dreadful manner. Marcgrave assures us, that

one sometimes mounts the top ot a branch,
and assembles a multitude below; he then
sets up a howi so loud and horrible, that a
person at a distance would imagii < that a hun-
dred joined in the cry ; after a certain space
he gives a signal with his hand, when the
whole assembly join in chorus;, but on .an-'

other signal a sudden silence prevails and
then the orator finishe his harangue. This
howling faculty is owing to the conformation
ot the os hyoici 's, or throat-bone, which is

dilated into a bottle-shaped com avity.

18. Simia paniscus Four-lingered mon-
key. This animal is distinguished b' the
gracility of its body and limbs

;
its un.forin

black colour, except on the face, which is of

a dark flesh-colour; and by the want ol thumbs
on the fore feet, instead of which are very
small projections or appendices. It is one of
the most active and lively of animals, and is

besides of a gentle tmd tractable disposition in

a state ol confinement. It inhabits the woods
of South America

;
.associating in great multi*
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tudes i assailing sucii travellers as pass
|

through J.lu:ir haunts with an minute number
of sportive and mischievous gambols

;
chat-

tering and throwing down dry sticks, swing-
ing by their tails from the boughs, and endea-
vouring to intimidate the passengers by a va-

riety of menacing gestures.

SIMILAR, in arithmetic and geometry,
|

the same with like. In mathematics, similar

parts have the same ratio to their wholes;
and it the wholes have l tie same ratio to the

parts, the parts are similar. Similar angles
are also equal angles; In solid angles, when
the planes under which they are contained
are equal, both in number and magnitude,
and are disposed in the same order, they are

similar, and consequently equal. Similar
arches of a circle are such as are like parts of

their whole circumferences, and consequently
equal. Similar plane numbers are those

numbers which may be ranged into the form
fef similar rectangles, that is, into rectangles

whose sides are proportional; such are 12

and 48, for the sides of 12 are 6 and 2, and
the sides of 48 are 12 and 4 ; but 6:2:: 12

: 4, and therefore those numbers are similar.

Similar polygons are such as have their angles

severally equal, and the sides about those
angles proportional. Similar rectangles are

those which have their sides about the equal

angles proportional. Hence, 1. All squares
are similar rectangles. 2. All similar rect-

angles are to each other as the squares of

their homologous sides. Similar right-jined

figures are such as -have equal angles, and
the sides about those equal angles propor-

tional. Similar segments of a circle are such
as contain equal angles. Similar curves: two
segments of two curves are called similar, if,

any right-lined ligure being inscribed within

one of them, we can inscribe always a similar

fight-lined ligure in the other. Similar conic
sections: two couic sections are said to be
similar, when any segment being taken in the

one, we can assign always a similar segment
in the other. Similar diameters of two conic

sections: the diameters in two conic sections

are said to be similar, when they make the

same angles with their ordinates. Similar

solids are such as are contained under equal

numbers of similar planes al^ke situated.

Similar triangles are such as have Iheir three

angles respectively equal to one another.

Iience, 1. All similar triangles have the sides

about their angles proportional. 2. All si-

milar triangles are to one another as the

squares of their homologous sides.

Similar Figures, in geometry, such as

have their angles respectively equal, and the

^ides about the equal angles proportional.

SfMONIANS, in church history, a sect

©f antient Christians, so called from Iheir

founder, Simon Magus, or the magician.

The heresies of Simon Magus were princi-

pally his pretending to be the great power of

God, and thinking that the gifts of the Holy
Ghost were venal.

SIMONY, is the corrupt presentation of

any one to an ecclesiastical benefice,, for mo-
ney, gift, reward, or benefit.

By one of the canons of 1603, every person

before his admission to any ecclesiastical pro-

motion, shall, before the ordinary, take an

oath, that he has made no simoniacal con-

tract, promise, or payment, directly or indi-

rectly, by himself or any other, for the ob-

taining of the said promotion
; and that he will

not afterwards perform or satisfy any such
kind of payment, contract, or promise, by
any other without his knowledge or consent,

To purchase a presentation, the living being
actually vacant, is open and notorious simo-
ny; this being expressly in the face of the

statute. Moor. 01 4.

The sale of an advowson, during a vacan-
cy, is not within the statute of simony, as

the sale of the next presentation is ; but it is

void by the common law. 2 Black. 22.

A bond of resignation is a bond 'given by
the person intended to be presented to a be-

nefice, with condition to resign the same, and
is special or general. The condition of a

special one is to resign the heneiice in favour

ofsome certain person, as a son, kinsman, or

friend of the patron, when he shall be capable
of taking the same. By a general bond, the

incumbent is bound to resign on the request
of the patron. 4 Bac. Abr. 470.

A bond with condition to resign within

three months after being requested, to the in-

tent that the patron might present his son

when be should be capable, was held good ;

and the judgment was affirmed in the exche-
quer-chamber

;
for a man may, without

any colour of simony, bind himself for good
reasons, as if he takes a second benefice, or

if he is non-resident, or that the patron pre-

sents Iris son, to resign
;
but if the condition

had been to let the patron have a lease of the

glebe or tithes, or to pay a sum of money, it

would have been simoniacal.

SIMOOM. A wind or haze was observed
by Mr. Bruce, in the course of his travels to

discover the sources of the Nile, which is

supposed to be in some respects analogous
to the sirocco. It is called by Mr. Bruce
the simoom, and from its effects upon the

lungs, we can entertain but littie doubt, that

it consists chiefly of carbonic acid gas in a

very dense state, and perhaps mixed with

some other noxious exhalations.

In the same desert Mr. Bruce observed the

astonishing phenomenon of moving pillars of

sand, which are probably the effects of a

number of whirlwinds in those torrid regions.

As the description of these pillars is in some
degree blended with that of the simoom,
we shall extract the passage. Jn relating

the particdlars of his journey across a certain

part of the deserts of Africa, Mr. Bruce ob-

serves, “ We were here at once surprised

and terrified by a sight surely one of the most
magnificent in the world. In that vast ex-

panse of desert, from west and to the north-

west of us, we saw a number of prodigious
pillars of sand at different, distances, at times
moving with great celerity, and at others

stalking on with a majestic slowness
;
at inter-

vals we thought they were coming, in a verv
fewjjninutes to overwhelm us

;
and small

quamities of sand did actually more than

once reach 11 s. Again they would retreat so

as to be almost out of sight, their tops reach-
ing to the very clouds. There the tops often

separated from the bodies
;
and these, once

disjoined, dispersed in the air, and did not

appear more. Sometimes they were broken
near the middle, as if struck with a large can-
non-shot. About noon they began to ad-

vance with considerable swiftness upon us,

the wind being very strong at north. Eleven
of them ranged alongside of us about the

distance of three miles. The greatest dia-

meter of the largest appeared to me at that

distance as if it would measure ten feet. '\ hey
retired from us with a wind at south-east*

leaving an impression upon my mind to which
I can give no name, though surely one ingre-

dient in it was fear, with a considerable deal

of wonder and astonishment It was in vain

to think of flying ; tne swiftest horse, or

fastest-sailing ship, could be ot no use to carry

us out of this danger ; and the full persuasion

of this ri vetted me as if to the spot where £

stood, and let the camels gain on me so much
in my state of lameness, that it was with some
difficulty I could overtake them.”
SIMPLE, in music, a term applied to that

counterpoint in which note is set against note*

and which is called simple, in opposition to

more elaborate composition, known by the

name of figurative counterpoint. Simple
fugue, or simple imitation, is that style of
composition in which a single subject is adopt-
ed, or some partial echo preserved amongst
the several parts. This word in the music
of the last age is frequently used in contradis-

tinction to double, applied to variations, as

double 1, double 2, &c. and signifies the plain

motivo, or subject, on which the variations

are founded. Simple cadence is that in which
the notes are equal through all the parts.

Simple concords are those wherein we heap
only two notes in consonance

;
and simple

intervals are those in which no parts or divi-

sions are supposed, and which the undents-

Greeks called diastems.

Simple Sound, a pure, unmixed, single

sound. Some theorists will not allow that

there is, musically speaking, any such sound
in nature; but assert on the contrary that,

every sound which is produced is at least ac-

companied with its twelfth and seventeenth.

Simple, in pharmacy, a general name
given to all herbs or plants, as having each
its particular virtue, whereby it becomes a
simple remedy.
Simple Substances. See Elements.
SIMPLICITY

,
in composition, a natural

unadorned melody, or incomplex combina-
tion of parts, in which the composer endea-
vours, rather by the force of his genius and
feeling than the refinement of science, to
awaken the softer passions, or rouse the mind
to ardour. In performance, simplicity is that
chaste, unaffected style, which, rejecting all

vain and unmeaning flourish, only aims at

conveying the ideas of the composer, without
disturbing the purity of the text.

SINAPIS, mustard, a genus of plants be-
longing to the class of tetradynamia, and to

the order of siliquosa, and in the natural sys-

tem ranged under the 39th order, siliquosa’.

The calyx consists of four expanding strap-

shaped deciduous leaves ; the ungues or bases
of the petals are straight; two glandules be-
tween the shorter stamina and pistillum, also

between the longer and the calyx. There are
19 species, three of them natives of Britain.

1. The alba, or white mustard, which is ge-
nerally cultivated as a salad-herb for winter
and spring use. 2. The nigra, or common
mustard, which is frequently found growing
naturally in many parts of Britain, but is also

cultivated in fields for the seeds, of which the
sauce called mustard is made. 3. The ar-

vensis grows naturally on arable land in many
parts of Britain. The seed of this is com-
monly sold under the title of Durham mus-
tard seed-. Of this there are two varieties,
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ffnot distinct species; the one with cut, the

«ther with entire, leaves.

Mustard, by its pungency, stimulates the

solids ;
and hence is recommended for ex-

ulting appetite, assisting digestion, promoting

the iiuict secretions, and tor the other pur-

poses of the acrid plants called antiscorbutic.

[
Jt imparts its taste and smell in perfection to

[
aqueous liquors, and by distillation with wa-
ter yield.: an essential oil of great acrimony.

To rectified spirit its seeds give out very
i little either of their smell or taste. Subjected

to the press, they yield a considerable quan-

[
lily of mild insipid oil, which is as free Irom

acrimony as that of almonds. They are ap-

plied as an external stimulant to benumbed
or paralytic limbs

;
to parts affected with

j fixed rheumatic pains, and to the soles of the

|
feet, in the low stage of acute diseases, for

! raising the pulse : in this intention, a mixture

j of equal parts of the powdered seeds and

I crumb of bread, with the addition sometimes

of a little bruised garlic, is made into a ca-

taplasm with a sufficient quantity of vinegar.

SINAPISM’. See Pharmacy.
SINCIPUT, in anatomy, the fore part of

the head, reaching from the forehead to the

coronal suture.

SIN If, or right sine of an arch. See Tri-
flONOMETRY.

!

Sine-cure, is where a rector of a parish

has a vicar under him endowed and charged

j

with the cure, so that the rector is not obliged

either to do duty or residence.

Sine-pie, without day, in law, a term fre-

quently used in our proceedings at common
law; as when judgment is given against the

j

plaintiff, he is said to be in misericordia pro

falso clamore suo; so when judgment passes

for the defendant, it is entered eat inde sine

j

die, being as much as to say, he is dischar-

ged, or dismissed the court.

SINISTER. See Heraldry.
SINKING FUND, in political economy,

I a portion of the public revenue appropriated

j

to the reduction or discharge of the public

• debts. As the funding system had been

|
adopted in other countries long before it was

!
resorted to 'in Great Britain, a provision of

j
this kind had appeared necessary at a much

t earlier period, and had been established in

Holland in 1655, and in the ecclesiastical

state in 1685. These funds were both formed

by reducing the interest payable on the pub-

lic debts, and appropriating the annual sum
i

thus saved to tiie gradual discharge of the

1
principal.'

In. the reign of king William, when the

mode of providing for extraordinary expences
< bv incurring public debts, which lias become

so general, was first adopted in this country,
' the particular tax on which money was bor-

rowed, generally produced much more than

I
sufficient to pay tiie annual interest, and the

|

surplus was applied in sinking or discharging

i the principal, which was generally effected

I

in a few years. Had this plan been pursued,

i there never could have been any very great

accumulation of public debts; but, as the

I expenditure increased, and the necessity of

loans of still greater amount became more

1 frequent, it was found sufficiently difficult to

|

provide effectually for the yearly interest of

the sums thus, borrowed; and the repayment

|

of the principal was either put off to a distant

j

period, or leff without any provision to the

j
chance of more flourishing times.
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Some of the effects of an accinmiTaflng

public debt scon became evident in the dis-

count at which all government securities sold,

and in the difficulties experienced in provid-

ing for the annual expenditure ; the propriety

of reducing, and even of w holly discharging,

the debt, was generally acknowledged ; and
the plan of a sinking fund very similar to that

which was afterwards adopted, was recom-
mended in a pamphlet published in 1701. In

1713 Mr. Archibald Hutcheson presented to

George I. a plan for payment of the public

debts. In 1715 different projects for this

purpose were published by Edward Leigh,

Mr. Asgiil, and others. And in 1717 a plan

for the gradual discharge of the debt w: as ac-

tually adopted, which was afterwards gene-

rally known by the appellation of the sinking

fund.

The country had been engaged in an ex-

pensive w ar during nearly the whole of the

reign of queen Anne ; and it had been found
impracticable to obtain the large sums re-

quired, without paying, in most instances, a

very high interest : but upon the return of

peace the .current rate of interest lowered

considerably, w hich proceeded in part from a

real increase of the national capital, as well as

from loans to government of any great amount
being no longer necessary. It was there-

fore deemed a proper opportunity ftir effect-

ing a reduction of the high interest payable
to the public creditors, and of establishing

an effectual plan for reducing by degrees the

debts of the nation. Accordingly, on the

20th of May, 1717, general Stanhope, wdio

was then first lord of the treasury, and chan-
cellor of the exchequer, submitted to parlia-

ment the terms of a proposed agreement with

the bank of England and the South Sea com-
pany, by which the interest was to be reduced
from 6 to 5 per cent, on the capitals of these

corporations, w ho were the principal public

creditors, and who were likewise to furnish

money, if it should be necessary, for paying
off such individuals as should not agree to a

similar reduction of the interest payable to

them. The total annual interest saved to

government by this transaction was no less

than 328,560/. 13$. 7$d.

The different funds on which most of the

public debts had been charged were consoli-

dated; and the produce of all the permanent
taxes was distinguished into only three funds,

called the aggregate fund, the South Sea fund,

and the general fund. From these three

funds the interest of all the public debts was
payable ; and the excess or overplus beyond
the payments with which each fund was
charged, was to be “ appropriated, reserved,

and appl iecl, to and for discharging the prin-

cipal and interest of such national debts and
incumbrances, as were incurred before the

25th day of December )7l6, and are declared

to be national debts, and were provided for

by act or acts of parliament, to be discharged

therewith, or out of the same, and to or for

none other use, intent, or purpose, whatso-

ever.” This constituted the sinking fund;

and as the plan originated while sir Robert
Walpole was in office, he claimed much ho-

nour as the father cf it; but it is evident that

it required no invention, and but little judg-

ment, to adopt a measure which had been
found efficacious in other countries, which

had been publicly recommended some years

befbrej and the utility ofwhich was so obvious,

that not to liave adupted it, when the reduc*

lion of interest rendered it so practicable,

and when an example had been set in the

establishment of the aggregate iund, would

have been inexcusable. It was, in tact, no-

thing more than appropriating generally the

surpluses of funds which were before esta-

blished, to the uses to which the greater part

had before been specifically appropriated.

For a few years the tuncl was strictly ap-

plied to the purposes for which it was esta-

blished ; and so well were its nature and impor-

tance then understood, that rather than en-

croach upon it, money was at the same time

borrowed for extraordinary expences. 'J ins

perseverance was however of no long duration

;

in 1722 it was made a collateral security for

the interest of a million raised by exchequer

bills, which prepared the way for more direct

encroachments. In 1724 the sum of 13, 144/.

19s. was taken from the fund, to make good

the loss to the treasury from the reduction of

the value of gold coin; and within twelve

years from its establishment it was charged

with the interest of new loans. In 1733 the

gross sum of half a million was taken from it

towards the supplies, at which time the me-

dium annual produce of the fund for five

years had been 1,212,000 /. This amount, with

its proper increase, would have been amply

sufficient for the discharge of the debt which

then existed, but fhe alienation of it was con-

tinued
;
and Dr. Price has shewn that no

greater part of the public debt than about

eight millions and a half was discharged by

the fund from this period to the year 1786;

when, in consequence of a new arrangement

of the public accounts, the distinction ol the d if-

ferent funds above-mentioned was abolished,

and the produce of all the permanent taxes

included under one general head, called the

consolidated fund.

One of the objects of this arrangement was

to lay the foundation of a new sinking fund,

formed from the general surplus of the re-

venue, and consisting, like the old fund, iff

the application of the principle of compound
interest. Among those whom Mr. Pill con-

sulted on this occasion, he particularly sought

the advic^, and assistance of the late Dr.

Price, who communicated three plans, which

he conceived to be best adapted lor carrying

into execution a measure that he had so olieu

urged in his different publications, particu-

larly before the American war had swelled

the public debts to what then appeared to be

a hopeless magnitude : it was one of the plans

thus communicated, which was afterwards

adopted, but with some alterations which

considerably affected its efficacy, and which

it has since been found necessary to correct.

By the act which was passed lor carry ing this

scheme into execution, 26 Geo. 3. c. 31, the

annual sum of 1,000,000/. was placed in the

hands of commissioners, who are, the speaker

of the house of commons, the chancellor of

the exchequer, the master of the rolls, the

accomptant-general of the court of chancery,

and the governor and deputy-governor of the

bank, for the time being respectively. This

million was to be issued in four equal quar-

terly payments, and to be applied either in

paying off such redeemable annuities as were

at or above par, or in the purchase of annui-

ties below par, at the market-price. The
dividends ©n the sums redeemed or purchas-
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ed, with fne annuities for lives or terms (hat
should fall in or expire, and the sums which
might be saved by any reduction of interest,

were to be added to the fund, which was thus
to continue increasing til! it amounted to four
millions annually; this it was computed would
be in abou-t 26 years, when upwards of 56
millions of stock would have been redeemed,
from which time the dividends on such capital

as should afterwards be paid off or purchased
by the commissioners, with such annuities as

might fall in, were to be at the disposal of

parliament.

On the 1 7th of February, 1792, Mr. Pitt

proposed that the sum of 400,000/. should be
jssued in addition to the million, for the pur-
pose of accelerating the operation of this

fund; and stated, that in consequence of this

and future intended additions, it might be ex-

pected that 25 millions of 3 per cents, would
be paid off by the year 1800 ; and that in the

year 1808, the fund would amount to four

millions per annum, being the sum to which
it was then restricted. But the most impor-
tant improvement was a provision, that when-
ever, in future, any sums should be raised by
loans on perpetual redeemable annuities, a

sum equal to one per cent, on the stock cre-

ated by such loans, should be issued out of

the produce of the consolidated fund, quar-

terly, to be placed to the account of the com-
missioners, who were to keep a separate ac-

count of the stock redeemed by this new fund,

which was not to affect the accumulation of

the original fund. By these means the im-
mediate progress of the fond was quickened,
and future loans were put into a regular

course of redemption.

'Phe injudicious restriction of the fond to

four millions per annum, was done away by
an act passed in 1802, which directed that

the produce of the two funds should continue
to accumulate, without any limitation as to

its amount, and be from time to time ap-

plied, according to the former provisions, in

the redemption or purchase of stock, until

the whole of the perpetual redeemable an-

nuities, existing at the time of passing the

act, shall have been completely redeemed
*>r paid off. At the same time, the usual

annual grant of 200,000 /. in aid of the fund,

was made a permanent charge, to be issued

in quarterly payments from the consolidated

fund, in the same manner as the original mil-

lion per annum. In consequence of these

improvements, the increase of the fond has

been much greater than it was originally esti-

mated
; and its total amount, with the sources

from which it arose, was on the 1st of Feb-
ruary, 1806, as follows :

Annual charge, by act of

26 Geo. ill.
" £. 1,000,000 0 0

Ditto, 42 Geo. III. - 200,000 0 0
Annuities for 99 and 96

years, expired 1792 54,880 14 6
Short annuities, expired

1787 - 25,000 0 0
Life annuities, unclaimed

and expired - - 50,308 5 7

Dividend on 98,386,402/.

at 3 per cent. - 2,951,592 1 2
Ditto on 2,617,400/. at 4

percent. - - 104,696 0 0
Ditto on 142,000/. at 5

per cent. - - 7, 1 00 0 0
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One per cent, on capitals

created since 1723 <£.3,202,672 1 10

Total A. 7,596,249 3 I

This sum is exclusive cf the fund for the

reduction of the pubHe debt of Ireland, fund-

ed in Great Britain, which at the above pe-

riod amounted to 479,537/. 85. and of the

fund for reduction of the imperial debt,

which amounted to 55,960/. 9s. Ad.

The commissioners are directed by the

act to make their purchases “ in equal por-

tions, as nearly as may be, on every day
(Saturdays and Mondays excepted) on which
the same shall be transferable.” So that

they purchase on four days in every week
iti which there are no holidays. They are

empowered to subscribe towards any public

loan, to be raised by act of parliament,

upon perpetual annuities, subject to re-

demption at par : and an account of the sums
issued to them, and of the stock purchased
to the 1st of February in every year, is to

be. annually laid before parliament on or be-

fore the 15th of February. The purchases,

at first, were all made in the 3 per cents, pro-

bably with the view of redeeming the live

per cents, if ^ the state of the public funds

should render such a measure practicable, or

of inducing the proprietors to agree to a re-

duction of the interest at the time when they
should become redeemable.

The progress of the fund from the com-
mencement of its operation on 1st August
1786, to the 1st February 1806, will appear
from the following statement of the total

amount of the stock redeemed by the com-
missioners up to the latter period.

Consolidated 3 per cent, an-

nuities - - £. 39,922,421

Reduced 3 per cent, an-

nuities - - 51,493,981
Old South Sea annuities 3,492,000
New South Sea annuities 2,733,000
Three per cents. 1751 - 695,000
Consolidated 4 per cent.

annuities - - 2,617,400
Navy 5 per cent, annuities 142,000

Total £. 10 1,145,802

The total sum which had been paid for this

amaunt of stock, was 62,S4*2,782 /. 7s. 10d.

the consolidated 3 per cents, having been
bought up on an average at 6 1 /. percent,
and the reduced at somewhat less.

The progress already made by the fund,

and the important effect it has had in sup-

porting the value of the government secu-

rities at a time when it has been necessary to

borrow unprecedented sums in almost every
year, sufficiently demonstrate the great uti-

lity of this measure. As its increase will be
continually augmenting, it will, if steadily

persevered in, and faithfully applied, become
ultimately capable of discharging a debt of

any amount which it is possible to suppose
the country will everbr encumbered with.

It has been shewn that the fund, including

Hie provision for the reduction of the debt in

Ireland funded in Great Britain, and for tire

imperial loans, amounts at present to upwards
of eight millions per annum'; and as the
stock has been bought up at little more than

60 per cent, the money has been improved
at nearly 5 per cent, interest. It is neither

$ I N
desirable, nor to be expected, that it will al-
ways be possible to invest the produce of the
Rind at this rate uf interest; but it will be
shewn that if the fond is never diverted from
its purpose, its effects will in time be almost
omnipotent, particularly when it is consider-
ed that the- following sums are money, and
consequently much less than the nominal
capital ot stock that would be bought up at
any of the current prices at which these se-
curities have been for many years past:
Amount to which the present sinking fund

of eight millions per annum will accumulate,,
it improved at 4 or 5 per cent, compound
interest.

4 per 5 per
cent. cent.

Years. Millions. Millions.

In 1810 33 34
1820 146 156
1830 312 356
1840 558 680
1850 923 1209
I860 1463 2070
1870 2261 3472
1880 3443 5757
1890 5193 9478
1900 7,782 15540

SINNL 1
,

on board a ship, a line or
string made of rope-yarn, consisting general-
ly of two, six, or nine strings, which are di-
vided into three parts, and are platted over
one another, and then beaten smooth and
flat with a wooden mallet. Its use is to save
the ropes, or to keep them from galling.
SINOVIA. Within the capsular liga-

ments of the different joints of the body, there
is contained a peculiar liquid, intended to
lubricate the parts to facilitate their motion.
The only analysis of sinoviais-of that taken
from oxen.

The sinovia of the ox, when it has just
flowed from the joint, is a vi eid semitrans-
parent fluid, of a greenish-white colour, and
a smell not unlike frog-spawn. It very soon
acquires the consistence of a jelly

; and this
happens equally whether it is kept in a cold
or a hot temperature, whether it is exposed
to (he air or excluded from it. This consist-
ence does not continue long

;
the sinovia soon

recovers again its fluidity, and at the same
time deposits a thready-like matter.

Sinovia mixes readily with water, and im-
parts to that liquid a great deal of viscidity.
The mixture froths when agitated

; becomes
milky when boiled, and deposits some pelli-
cles on the sides of the disli

;
but its viscidity

is not diminished.

When alcohol is poured into sinovia, a
white substance precipitates, which has all
the properties of albumen. One hundred'
parts of sinovia contain 4.52 of albumen. The
liquid still continues as viscid as ever

; but if
acetic acid is poured into it, the viscidity
disappears altogether, the liquid becomes
transparent, and deposits a quantity of matter
in white threads, which possesses the follow-
ing properties: 1. it has the colour, smell,
taste, and elasticity, of vegetable gluten, o’
It is soluble in concentrated acids and pure
alkalies. 3. It is soluble in cold water; the
solution froths. Acids and alcohoi precipi-
tate the fibrous matter in flakes. One hun-
dred parts of sinovia contain il.86 of this
matter,
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When the liquid, after these substances

haVe been separated from it, is concentrated

bv evaporation, it deposits crystals of acetat

of' soda. Sinovia, therefore, contains soda.

Margueron found that 100 parts of sinovia

contained about 0.71 of soda.

When strong sulphuric, muriatic, nitric,

acetic, or sulphurous acid, is poured into si-

novia, a number ot white flakes precipitate

at first, but they are soon re-dissolved, and

the viscidity of the liquid continues. When
these acids are diluted with live times their

weight of water, they diminish the transpa-

rency ot sinovia, but not its viscidity , but

when they are so much diluted that their

acid taste is just perceptible, they precipitate

the peculiar thready matter, and the visci-

dity of the sinovia disappears.

When sinovia is exposed to a dry atmo-

sphere, it gradually evaporates, and a scaly

residuum remains, in which cubic crystals

and a white saline efflorescence are apparent.

The cubic crystals are muriat of soda. One

hundred parts of sinovia contain about 1.75

of this salt. The saline efflorescence is car-

bonat of soda.

Sinovia soon putrefies in a moist atmo-

sphere, and during the putrefaction ammonia

is exhaled. When it is distilled in a retort,

there comes over, first water, which soon

putrefies ;
then water containing ammonia;

then empyreuinatic oil and carbonat of am-

monia. From the residuum muriat and car-

bonat of soda may be extracted by iixivia-

tion. Sinovia is composed of

1 1.36 fibrous matter

4.52 albumen
1.75 muriat of soda

.71 soda

.70 phosphat of lime

80.13 water

100.00

SINUATED leaf. See Botany.
SINUS. See Anatomy.
Sinus. See Surgery.

SIPHON, or Syphon. See Hydro-
STATIC S.

SIPHONATHUS, a genus of the tetran-

dria monogynia class and order. 1 he corolla

is one-petalled, very long, funnel-form, in-

ferior ;
berries four, one-seeded. There are

two species, herbs of South America.

SIPHONIA, a genus of the class and order

monoecia monadelphia. I lie calyx is one-

leaved ; no corolla; male anthers five ;
tern,

style none; stigmas three ;
caps, tricoccous

;

seed one. There is one species, a tree of

Guaiana.
SIPUNCULUS, or tube-worm, a genus of

insects of the order vermes intestinal the

generic character is, body round, elongated ;

mouth cylindrical at the end, and narrower

than the body; aperture at the side' of the

body, and veruciform. There are two spe-

cies : the S. nudus, inhabits the European

seas, under stones, and is eight inches long.

The S. saccatus, body covered with a loose

skin, and rounded at the lower end : in-

habits the- American and Indian seas.

SIREN, a genus of amphibia, of the order

meantes, of which there are the following

Species

:

1. Siren lacertina, or eel-shaped siren:

This species stands eminently distinguished

n the list' of animals by the ambiguity of its
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characters, which are such as to have induced

the great Linnaeus to institute for it a new
order of amphibia, under the title of mean-

tes ;
an order, however, which does not stand

among the rest of the amphibia in the Sys-

tema Naturae, but is mentioned in a note at

the end of the second part of the first volume

of that work.

The genus with which the siren has the

greatest possible affinity, is the lacerta or

lizard. It even very much resembles the

larva, or first state, of a lacerta ;
and it is still

doubtful whether it may not really be such:

yet it has never been observed in any other

state, having two feet only, without any ap-

pearance of a hind pair
;
the teet are also

furnished with claws, whereas the larvae of all

the lacerta; are observed to be without claws

;

or, in the Linnaean phrase, digitis niuticis
;
the

mouth has several rows of smallish teeth ; the

body is eel-shaped, but slightly flattened be-

neath, marked on the sides by several

wrinkles, and slightly compressed towards

the extremity of the tail, which is edged with

a kind of soft skin or adipose fin ; on each

side the neck are three ramified branchial

processes, resembling, on a larger scale,

those belonging to the larva of water-newts,

and at the base are the openings into the

gills : the eyes are very small and blue. The
general colour of the animal is a deep or

blackish brown, scattered ever, especially on

the sides, with numerous minute whitish

specks. Its size nearly equals that of an

eel, being frequently found of the length of

more than two feet. It is a native of North
America, and more particularly of South

Carolina, where it is not very uncommon in

muddy and swampy places, living generally

under water, but sometimes appearing on

land. It has a kind of squeaking or singing

voice, for which reason Linnaeus distinguishes

it by the title of siren. See Plate Nat. Hist,

fig. 367.

!t remains to be added, that the siren, if

thrown on the ground with any degree of

violence, has been observed to break in two

or three places ; in this particular resembling

the unguis fragilis, or slow-worm. It is also

pro; er to observe, that no lizard of which it

may be supposed the larva, has eve" yet been

discovered in those parts of Carolina where

it is most frequent. The species to which it

seems .most allied is the lacerta teguixmofj

Linnaeus, which is a native of South Ame-

j

rica.

2. Siren anguina, anguine siren. This sin-

gular animal is found in as singular a situa-

tion, being an inhabitant of the celebrated

and romantic lake called Lake Zirknitz,

about six German miles from Labac, in the

duchy of Carolina, in Austria. From this

lake,' which is somewhat more than a Ger-

man mile in length, and half as much in

breadth, the water regularly retires during

the summer, by numerous subterraneous out-

lets or holes at the bottom ;
leaving the

ground drv, and fit for pasture, the cultiva-

tion of millet, &c. &c. as well as for various

kinds of hunting and other amusements ; but

in the month of October it again returns,

with great force, springing out of the pas-

sages before mentioned from a vast depth

till the lake is completely tilled. It is situat-

ed in a hollow or valley, surrounded by

rocky and woody mountains, in which are

vast caverns, and is princ pally supplied by
eight rivulets running uuo it frofn the adjoin-

ing mountainous region.

The species of siren at present to be de-

scribed is extremely rare; and is found in the

spring, and towards the decline of summer,

in some particular parts ot the above-men-

tioned lake; and commonly measures, when
full-grown, from about ten to twelve or

thirteen inches in length
;

the largest speci-

mens being near three quarters ot an inch in

diameter. It is entirely of a pale rose or

flesh-colour, or even nearly white, except the

three pair of ramified branchial tins on each

side the neck, which are of a bright red or

carmine-colour. Its general shape is that of

an eel ; the body being -cylindrie, till to-

wards the end of the tail, where it becomes

fiat, and is attenuated both above and below

into a kind of fatty fin, scarcely distinguish-

able from the rest of the tail ;
the skin L

everv where smooth and even
;
the head of

a somewhat depressed form ;
with a length-

ened, obtuse, and widish snout, and has no

external eyes
;

the mouth is moderately

wide, and furnished with a row of very mi-

nute teeth
;
the legs are about f of an inch

in length, the fore legs being situated almost

immediately behind the branchial fins, and

the feet furnished with three toes, without

any appearance of claws ;
the hind legs are

situated at a great distance backwards, to-

wards the commencement of the tail, and

are of the same appearance with the fore

legs; but the feet have only two toes, which,

like those of the fore feet, are destitute of

claws. The motions of the animal, when
taken out of the water, are, in general, ex-

tremely slow and languid ; as is also the case

when kept in a vessel of water ;
but when in

its native lake, it is sometimes observed to

swim pretty briskly, waving its body in a

seroentine direction in the manner of a

leech.

3. Siren pisciformis, fish-formed siren. This

animal in its natural size is supposed to be a

native of 'Mexico, and though perhaps no

other than the larva or tadpole of some large

American lizard, scarcely seems a less singu-

lar and curious animal than the siren lacertina.

In its general appearance it bears some re-

semblance to the larva of the rana paradoxa,

but is furnished with gills, opening externally

in the manner of a fish
;
the openings are

very large, and the operculum or external

flap* is continued from the sides of the head

across the throat beneath, so as completely

to insulate the head from the breast ; the

gills themselves consist of four semicircular

bony or cartilaginous arches, which are den-

ticulated or serrated on their internal or con-

cave part, like those of fishes ; on the eper-

cula or external ft ps are situated ti.ree very

large and elegant branchial fins or ramified

parts, divided or subdivided into a vast num-
ber of slender or capillary processes. In

these particulars it resembles the siren lacer-

tina, except that in that animal the external

opening to the gills is very small ; the mouth

is furnished in •front with a row ot extremely

minute teeth ;
the tongue is large, smooth,

and rounded at the tip : the rictus, or gape,

when the mouth is closed, appears consider-

ably wider than it really is, owing to a lateral

sulcus proceeding from each corner to some
distance ;

the feet are entirely destitute of

webs, and the toes are furnished with, weak-
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ish claws ; the fore feet have four, and the

.
hind feet live toes. Exclusive of the general
colour of the animal, the whole skin, when
minutely examined, appears to be scattered
over with very minute white specks, resemb-
ling those on the surface of the siren lacertina.

The sides of the body are marked by several
strong rugs or furrows, and an impressed
lateral line or sulcus is continued from the
gills to the tail.

SIREX, a genus of insects of the hymen-
©ptera order. The generic character is, mouth
with two strong jaws

; feelers two, truncated
;

antennas filiform, with more than twenty-four
joints

;
piercer exserted, stiff, serrated*

;
ab-

domen sessile, pointed ; wings lanceolate, flat

in all.

The larvae of these insects are of a length-

ened, cylindric appearance, living in the
decayed parts of trees, on the substance ©f
which they feed

;
the chrysalis, as in the

-tenthredo, exhibits the limbs of the perfect
insect in a contracted state.

The largest species is the sirex gigas of
Linnaeus, which surpasses a hornet in size,

and is principally observed in the neighbour-
hood of pines and other coniferous trees

; it is

of a black colour, with the eyes, the base,

and lower half of the abdomen, bright orange-
yellow

;
the thorax villose, and the wings of

transparent yellowish brown ; the sting or a

terminal tube is very conspicuous. The larva,

which measures about air inch and a quarter
in length, is of a yellowish white colour, and
inhabits decayed firs and pines ; at first view
it bears some resemblance to the larvae of

the beetle tribe, but is thinner in proportion,

and furnished at the tip of the abdomen
with a short black spine or process. It

changes to a chrysalis in July, first envelop-
ing itself in a slight silken web of a whitish

colour. If the change to chrysalis takes

place in summer, the fly proceeds from it in

the space of about three weeks
; but if at the

close of autumn, the animal continues in

chrysalis the whole winter, emerging in the

following spring. The male insect is con-
siderably smaller than the female, and may
be farther distinguished by the want of the

caudal tube or process so conspicuous in the

female insect ; the tip of the abdomen is also

cf a black colour. The eggs, which are de-
posited by the female in the decayed parts of

the trees above mentioned, are very small,

and of a lengthened oval shape with pointed
extremities.

Sirex columba is an American species, and
is distinguished by its black body, marked
by testaceous bands.

Sirex pygmaais is one of the smallest of
flie European species, being, according to

Linnx-us, about the size of a gnat, with a black
abdomen, marked by three yellow bands, the
middle of which is interrupted. It is found
in Sweden. There are seven species.

SIRIUS, the Dog-star. See Astro-
nomy.
SIRIUM, a genus of plants belonging to

the class of tetrandria and order of inono-

gynia. The calyx is quadriful ; there is no
corolla; the neclarium is quadriphyllous, and
crowning the throat of the calyx

;
the germen

is below the corolla; the stigma is trilid/ and
the berry trilocular. There is only one spe-

cies, the myrtifolium.

SIROCCO. The sirocco (so called by the

Italians because it is supposed to blow from
Syria, and in the south of France the Levant
wind) resembles in some of its effects the

barmattan, but differs from it in being ex-
tremely insalubrious. It sometimes blows for

several days together, to the great annoyance
of the whole vegetable and animal creation

;

its medium heat is calculated at one hundred
and twelve degrees

;
it is fatal to vegetation

and destructive to mankind, and especially to

strangers; it depresses the spirits in an unu-
sual degree; it suspends the powers of diges-

tion, so that those who venture to eat a heavy
supper while this wind prevails, are com-
monly found dead in their beds the next
morning, of what is called ' an indigestion.

The sick, at that afflicting period, commonly
sink under the pressure of their diseases

; and
it is customary in the morning, after this

wind has continued a whole night, to inquire
who is dead.
We shall now insert an accountofthis bale-

ful wind, from an nteresting work on the
present slate of Sicily.
“ The evil most to be dreaded in travers-

ing these regions is, perhaps, the sirocco, or
south wind, which it is imagined blows from
the burning deserts of Africa, anil is some-
times productive of dangerous consequences
to those who are exposed to its fury. Dur-
ing the continuance of this wind all nature
appears to languish, vegetation withers and
dies, the beasts of the field droop, the animal
spirits seem too much exhausted to admit of
the least bodily exertion, and the spring and
elasticity of the air appear to be lost. The
heat exceeds that of the most fervid weather
in Spain or Malta, and is felt .with peculiar
violence in the city and neighbourhood of
Palermo.
“ The sensation occasioned by the sirocco

wind is very striking and wonderful. In a
moment the air becomes heated to an ex-
cessive degree, and the whole atmosphere
feels as if it was inflamed ; the pores of the
body seem at once opened, and all the fibres

relaxed. During its continuance the in-

habitants of Palermo shut their doors and
windows to exclude the air

; and where there
are no window-shutters, wet blankets are
hung on the inside of the window, and the
servants are kept continually employed in-

sprinkling the apartments with water. No
creature, whose necessities do not compel
him to the exertion, is to be seen while this

tremendous wind continues to blow, and the
streets and avenues of the city appear to be
nearly deserted.

“ The sirocco generally continues so short
a time in Sicily, that it seldom produces those
complaints which are the consequence of its

scorching heats in several parts of Italy,

though its violence in those countries is much
inferior to what is felt in this island. Here
it seldom endures longer than thirty-six or
forty hours; a time not sufficient to heat the
ground, or the walls of the houses, in a very
intense continued degree. It is commonly
succeeded by the tramontane, or north wind,
which in a short time restores the exhausted
powers of animal and vegetable life, and na-
ture soon assumes her former appearance.
The cause of the sirocco wind has been fre-

quently attempted to be explained, but the
different hypotheses are perhaps more to be
admired for their ingenuity and fancy than
for being very satisfactorily explained/ The

superior intenseness cf this scorching wirffi at
Palermo, may perhaps be accounted for from
the situation of that city, which is almost
surrounded by lofty mountains, the ravines
and valleys of which are parched and almost
burnt up in summer. 'Die numberless springs
of warm water must also greatly increase the
heat of the air

; and the practice of burning
brush-wood and heath on the neighbouring
mountains, during the warm season, must un-
doubtedly tend to increase the heat of the
wind in passing over the country of Sicily,
though it had previously been disarmed of
part of its violence by travelling over the sea
which divides Sicily from Africa.”

Whether the fatal effects ®f the sirocco de-
pend entirely upon the degree of fever which
is produced by the extreme heat which ac-
companies it, or whether it is really charged
with any quantity of mephitic gas, we l/ave
never been sufficiently informed

; but wish
that any intelligent traveller would examine
(lie state of the air by the eudiometer, and
by other tests, during the prevalence of this
wind. Should it be found loaded w ith carbonic
gas, its ill effects might be easily obviated by
suspending in the different apartments, cloths
dipped m lime-water; but from the present
state of the evidence we are disposed to think
that all its evil consequences depend upon
the sudden increase of die temperature
only.

An extraordinary blasting wind is felt oc-
casionally at balkland s islands. Happily its
duration is short

; it seldom continues above
tiventv-four hours. It cuts the herbage down
as if fires had been made under them

; the
leaves are parched up, and crumble into dust,
howls aie seized with cramps so as never to
recover. Men are oppressed with a stopped
perspiration, heaviness at the breast, and sore
throat

; but usually recover with care.

This account is extracted from the
travels of Mr. Ives over land to the East
Indies. Its fatal effects, if the statement
is perfectly correct, evidently proceed
from a certain portion of extremely putrid
vapours with which it is charged, anti we sus-
pect it only happens when a strong wind
chances to blow over some very putrid and
stagnant lake which is not far distant

; tra-
vellers, however, are on such occasions' com-
monly in a state of too much alarm to note
circumstances with accuracy, and too much
of their accounts is collected upoq hearsay
evidence. This wind, after all, may only
consist of a mephitic vapour which destroys
life when inhaled

; and the putridity which
is said so rapidly to take place, may depend
more upon the climate than the nature of the
wind.

SISON, bastard stone-parslt y : a genus of
plants belonging to the class of pentandria,
and to the order of digynia; and in the na-
tural system arranged under the 45th order,
umbellate. The fruit is egg-shaped and
streaked; the involucra are* subtetraphyl-
lous. There are six species; the ainoin-
um, inundatum, segetum, sulsum, canadense
and ammi. The three first are natives of
Great Britain. 1. The amomum, common
bastard parsley, or field stone-wort, is a bien-
nial plant about three feet high, growing wild
in many places of Britain. Its seeds are small,
striated, of an oval figure and bro-vn colour.'
Their taste is warm and aromatic. Their
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whole flavour is extracted by spirit of wine,

which elevates very little of it in distillation ;

and hence the spirituous extract has the fla-

vour in great perfection, while the watery

extract has very little. A tincture drawn

with pure spirit* is of a green colour. The
seeds have been esteemed aperient, diuretic,

and carminative ;
but are little regarded in

the present practice. 2. 1 he inundatum,

least water-parsnip ; it grows in ditches and

ponds. 3. Segetum, corn parsley or honey-

wort : it grows in corn- fields and hedges.

SISYMBRIUM, water-cresses, a genus

of plants belonging to the class of tetrady-

namia, and to the order ot siliquosa; and in the

natural system ranged under the 39th order,

siiiquosie. The siliqua, or pod, opens with

valves somewhat straight. I Ive calyx and

corolla arc expanded. There are fifty-three

species, of which eight are natives of Britain :

the nasturtium, or common water-cress ;
syl-

vestre, water-rocket ;
amphibium, water-

radish ;
terreslre, annual water-radish ;

mo-

nense ; sophia, llixweed
;

irio, broad-leaved

hedge-mustard.
SISYRINCTIIUM, a genus of plants be-

longing to the class ol monadelphia, and order

of triandria ;
and in the natural system rank-

ed under the 6th order, ensatax i he spa-

tha is diphyllous ;
there are six plane petals.

The capsule is trilocular and inferior. "There

are ten species, natives ot North America

and the Cape.

SITTA, nut-hatch, a genus belonging to

the class of aves, and order of pica;. It is

thus characterized by Dr. Latham ; Ihe
bill is for the most part straight; on the lower

mandible there is a small angle ; nostrils

small, covered with bristles r fleeted over

them ;
tongue short, horny at the end, and

jagged ; toes placed three forward and one

backward, the middle toe joined closely at

the base to both the outmost; back toe as

large as the middle one. 'There are eleven

species ; the europaea, canadensis, carolinen-

sis, jamaicensis, pusilla, major, nsvia, suri-

namensis, cafra, longirosta, and chloris. I he

europaea, or nut-hatch, is in length near five

inches three-quarters, in breadth nine inches;

the bill is strong and straight, about three-

quarters of an inch long ;
the crown of the

head, back, and coverts of the wings, of a fine

blueish grey ;
a black stroke passes over the

eve from the mouth ;
the cheeks and chin

are white ;
the breast and belly of a dull

orange-colour. The female is like the male,

but less in size, and weighs commonly five or

at most six drams. The" eggs are six or seven

in number, of a dirty white, dotted with ru-

fous ;
these are deposited in some hole of a

tree, frequently one which has been deserted

by a woodpecker, on the rotten wood mixed

with a little moss, &c. If the entrance is too

large, the bird nicely stops up part of it with

clay, leaving only a small hole for itself to

pass in and out by. While the hen is sitting,

if any one puts a bit of stick into the hole,

she hisses like a snake, and is so attached to

her eggs, that she will sooner suffer any one

to pluck off her feathers than fly away. Dur-

ing the time of incubation, the male supplies

her with sustenance.

The bird runs up and down the bodies of

trees, like the woodpecker tribe ;
and feeds

not only on insects, but nuts, of which it lays

up a considerable provision in the hollows of

trees. Dr. Plott tells up, that this bird, by
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putting its bill into a crack in the bough of a

tree, can make such a violent sound as if it

was rending asunder, so that the noise may
be heard at least twelvescore yards.

S1UM, ivater parsnip, a genus of plants

belonging to the class of pentandria, and
order of digynia, and in the natural system

ranging under the 45th order, umbellatae.

The fruit is a little ovated, and streaked.

The involucrum is polyphyllous, and the pe-

tals are heart-shaped. 'There are nineteen

species
;

three are natives of Britain : 1

.

The latifolium, or great water-parsnip, which
grows spontaneously in many places both of

England and Scotland, on the sides, of lakes,

ponds, and rivulets. Cattle are said to have
run mad by feeding upon this plant. 2. The
angustifoiium, or narrow-leaved water-pars-

nip, grows in ditches and rivulets, but is not

common. 3. The noditlorum, reclining wa-
ter-parsnip, grows on the sides of rivulets.

The sium sisarium, or skirret, is a native

of China, but has been for a long time cul-

tivated in Europe, and particularly in Ger-
many. The root is a bunch of fleshy fibres,

each of which is about as thick as a finger,

but very uneven, covered with a whitish

rough bark, and has a hard core or pith run-

ning through the centre. Skirrets come
nearest to parsnips of any of the esculent

roots, both tor flavour and nutritive qualities.

They are rather sweeter than the parsnip,

and therefore to some few palates are not

altogether so, agreeable. Mr. Margraaf ex-

tracted from half a pound of skirret-root an

ounce and a half of pure sugar.

SIXTH, in music, an interval formed of

six sounds, or five diatonic degrees. There
are four kinds of sixths, two consonant and
two dissonant. 'The consonant sixths, are

first, the minor sixth, composed of three tones

and two semitones major. Secondly, the

major sixth, composed of four tones and a

major semitone. 1 he dissonant sixths are,

first the diminished sixth, composed of two

times and three major semitones. Secondly,

the superfluous sixth, composed of four tones,

a major semitone, and a minor semitone.

SIZE, the name of an instrument used to--

find the bigness of fine round pearls. It con-

sists of thin p eces or leaves, about two inches

long and half an inch broad, fastened toge-

ther at one end by a rivet. In each of these

are round holes drilled of different diameters.

'Ihose in the first leaf serve for measuring-

pearls from half a grain to seven grains'; those

of the second, for pearls from eight grains or

two carats, to five carats, &e.; and those of

tire third, for pearls from six carats and a

half to eight carats and a half.

SIZE. See Gelatina.
SKA'ITE. See Raia.
SKELETON. See Anatomy.
SKIMMIA, a genus of the monogynia

order, in the tetrandria class of plants, and in

the natural method ranking under the 40th

order, personatax The calyx is quadripar-

tite ; the corolla consists of four concave

petals; and the berry contains four seeds.

There is only one species, viz. the japonica.

SKIN. See Cutis.

SKINNER, one who works in skins.

Skinners, qc fellmongers, shall not retain any

journeyman, &o. to work in their trade, ex-

cept they themselves have served seven

years as apprentices thereto, on pain ef for-

SLU <579

fating double the value of the wares wrought
by such persons.

SKULL, cranium et calvaria. See Ana-
tomy.
SLAB, an outside sappy plank or board,

sawed off from the sides of a timber-tree;

the word is also used for a flat piece of mar-
ble.

SLATE. This stone constitutes a part of

many mountains. Its structure is slaty. Its

texture foliated. Fracture splintery. Frag-
ments often tabular. Lustre most commonly1

silky. Specific gravity from 2.67 to 2.88.

Does not adhere to the tongue. Gives a
clear sound when struck. Streak white or
grey. Colour most commonly grey, with a
shade of blue, green, or black; sometimes-

purplish, yellowish, mountain-green, brown*
bluish-black; sometimes striped or spotted

with a darker colour than the ground.

It is composed, according to Kirwan, of
silica, alumina, magnesia, lime, oxide of
iron. In some varieties the lime is wanting.
Several varieties contain a considerable quan-
tity of carbonaceous matter.

SLAVERY. The law of England abhors,

and will not endure, the existence of slavery

within this nation. A slave or negro, the
moment he lands in England, falls under
the protection of the laws, and becomes a
free man.
SLEDGE, a kind of carriage without

wheels, for the conveyance of very weighty
things, as huge stones, &c.

This is also the name of a large smith’s;

hammer, to be used with both hands. Of
this there are two sorts

;
the up-hand sledge,

i which is used by under-workmen, when the

I

work is not of the larger sort
;

it is used with-

|

both the hands before, and they seldom raise

!

it higher than their head; but the other,

I
which is called the about-sledge,, and which
is used for battering or drawing out t-he lar-

gest work, is held by the handle with both-

hands, and swung round over their heads at
their arm’s end, to strike as hard a blow as

they can.

SLEEP. See Physiology.
SLEEPERS, in a ship, timbers lying

before and aft, in the bottom of the ship, as
the rung-heads do; the lowermost of them-
is bolted to the rung-heads, and the uppermost,
to the futtocks. and rungs.

SLINGING, is used variously at sea, but
chiefly for the hoisting up casks, or other
heavy things,, with slings ; i.e. contrivances-

of ropes spliced into themselves, at either

end, with one eye big enough to' receive the
cask, or other thing, to be slung..

SLOAN EA, a genus of plants belonging
to the class of poiyandria, and order of mono-
gynia; and in the natural system ranking;

under the 50th order, amentaceax There is-

no corolla ; the calyx is. monophyllous
; the

stigma is perforated
;
the berry is corticose,.

echinated. There are three species, large

trees of South America and the West Indies..

SLOATH, or Sloth. See Bradypus.
SLOE, primus sylvestris, the English name

for the wild plum. See Prunus.
SLOOP, a sort of small ship or vessel, usu-

ally with one mast, otherwise called shallop..

In our lAivy,.. sloops are tenders on the men.
of war, and are usually of about sixty tons,,

and carry about thirty men.
SLOW-WORM. SeeANGuis.
SLUICE, in hydraulics, a frame of timber*.
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stone, earth, &c. serving to retain and rais$
the wafer ot ilie sea, a river, &c. and on oc-
casion to let it pass

; such is the sluice of a
mill, which stops and collects the water of a
rivulet, &e. in order to discharge it at length,
nn greater plenty, upon the mill-wheel

;
such

also are those used in chains,- to discharge
water oft lands; and such are the sluices of
! landers, &c which serve to prevent the wa-
ters of the sea overflowing the lower lands,
except when there is occasion to drown,
them. See Canal.

Construction ofsluices. The construction
of sluices ought to be conducted by an able
engineer, who is well acquainted with the
action ot fluids in general; and particularly
with the situation of the place, the nature of
the soil, &c. where the sluice is to be erect-
ed ; if on the sea-shore, he ought to be per-
fectly well acquainted with the effects of the
sea on that coast, and the seasons when it is

• calm or stormy, that he may be able to pre-
vent the fatal accidents thence arising

;
and

it in a river, it is necessary to know whether
it usually overflows its banks, and at what sea-

' sons ot the year its waters are highest and
lowest. The machines for driving the piles

should be placed about forty yards from the
side ot the sluice, above and below it. As to
the depth ot sluices, it must be regulated by
•the uses for which they are designed; thus,
it a sluice is to be erected at the entrance of
a base'll for shipping, its depth must corre-
spond with tiie draught of water of the lar-

gest ship that may, at any time, have occasion
to enter by it. The rule usually observed,
is to make the surface of the bottom of the
canal on a level with the low-water mark

;

but if the bottom ol the harbpur or canal is

such as to be capable ot becoming deeper
by the action of the water, Belidor very justly

observes, that the bottom of the sluice-work

should be made deeper than either.

When a sluice is to be placed at the bottom
of a harbour, in order to" wash away the tilth

ihat may gather in it, by means of the waters

of a river or canal ; in this case the bottom of

the sluice-work should be two feet or eigh-

teen inches higher than the bottom of the

harbour, that the water may run with the

greater violence.

An engineer ought always to have in his

view, that the faults committed in the con-

struction of sluices are almost always ir-

reparable. We shall therefore lay down
some rules, from Belidor, for avoiding any
oversights of this kind: 1. In order to ad-

just the level of the sluice-work with tiie ut-

most exactness, the engineer ought to deter-

mine how much deeper it must be than a

fixed point ; and this he should mark down
in his draught, in the most precise terms

possible. 2. When the proper depth is set-

tled. the foundation is next to be examined
;

ana here the engineer cannot be too cauti-

ous, lest the apparent goodness of the soil

deceive him ; if the foundation is judged bad,

or insufficient to bear the superstructure, it

must be secured by driving piles, or a grate-

work of carpentry. 3. There should be en-

gines enough provided for draining the water;

and these should be entirely under the di-

rection of the engineer, who is to take care

that they are so placed as not to be an ob-

stacle to the work
;
and also cause proper

trenches to be cut, to convey the water clear

•if from the foundation. 4. When the sluice

is to be built in a place where the workmen
will be unavoidably incommoded by the wa-
ters of the sea, &c. all the stones for the ma-
son-work, as well as the timbers for- that of

carpentry, should be prepared bdorenafid

;

so that when a proper season offers for be-

ginning the work, there remains nothing to

be done, but to lix-every thing in its place.

Sluices are made different ways, according
to the uses they are intended for ; when they

serve for navigation, they are shut with two
gates, presenting an angle towards the stream

;

but when made near the sea, there are two
pair of gates, one to keep the water out, and
the other to keep it in, as occasion requires

;

the pair of gates next the sea present an
angle that way, and the other pair the con-
trary way

;
the space inclosed by these gates

is called a chamber.

When sluices are designed to detain the
water in some parts of the ditch of a fortress,

they are made with shutters to slide up and
down in grooves; and when they are made
to cause an inundation, they are then shut
by means of square timbers let down into

cullises, so as to iie close and firm.

SMALT, a kind of glass of a dark-blue
colour, which, when- levigated, appears of
a most beautiful colour

; and if it could
be made sufficiently line, would be an
excellent succedaneum for ultramarine, as

not only resisting all kinds of weather, but
even the most violent fires. It is prepared
by melting one part of oxide of cobalt with
two of flint-powder, and one of potass. At
the bottoms of tiie crucibles in which the
smalt is manufactured, we generally And a

regulus of a whitish colour inclining to red,

and extremely brittle. This is melted afresh,

and when cold, separates into two parts
; that

at the bottom is the cobaltic regulus, which
is employed to make more of the smalt

;
the

other is bismuth.

SMARAGDITE, in mineralogy. This
stone was called smaragdite by M. Saussure,

from some resemblance which it has to the

emerald. Never crystallized. Its texture is

foliated. Easily divided into plates. The
laminae are inflexible. Fracture even. “Spe-
cific gravity 3. Colour in some cases line

green
;

in others it has the grey colour and
metallic lustre of mica

;
it assumes all the

shades of colour between these two extremes.
According to the analysis of Vauquelin,

it is composed of

50.0 silica

13.0 lime

11.0 alumina
7.5 oxide of chromium

6.0

magnesia
5.5 oxide of iron

1.5 oxide of copper

94.5

SMELT. See Salmo.
SMELTING, in metallurgy, the fusion or

melting of the ores of metals, in order to se-

parate the metalline part from the earthy,
stony, and other parts.

Smelting, or the art of fusing the ores

after roasting, is the principal and most im-
portant of metallurgic operations, all the
other being preliminary or preparative to this.

The whole attention of the miner is directed
towards this process

; to this all his efforts

are applied, because it affords the truly useful

product to which his hopes are directed’
Though it consists in general in fusing the
roasted ore to extract the metal, and in

this point of view it seems to present a simple
and uniform operation, Urere is, nevertheless,
no operation which differs so much in its cir-

cumstances, according to the nature of the
metal and the ore required to be treated, and
according to the furnaces made use of, the
nature and quantity of the combustible em-
ployed, the energy, duration, and adminis-
tration of the fire., the addition of an appro-
priate flux, the heat being applied in the
midst of tiie coal or in crucibles, the pe-
riod, the length of time, and the mode of
casting the fused metal

; every thing, even,
the form of the metal which flows out, varies,
and presents to the observer very remarkable
differences.

When the ore is smelted, and the metal
obtained, the whole process is not yet finish-
ed. 1 his metal is scarcely ever pure. It is

either altered.by certain substances foreign to
its metallic nature; or it contains a portion of
another metal, which alters the properties of
this which is desired in a pure state

; or else
it contains a portion of a metal more valu-
able than all the rest of the mass, which it is

necessary therefore to extract
; or, lastly,

it is an alloy, in large proportions of several
metals, which are required to be separated
from each other. All the operations subse-
quent to tiie smelting, are comprehended
under the general name of refining, because
the effect is always to obtain a pure metal.
See Metallurgy.
SMILAX, rough bindweed

; a genus of
plants belonging to the class of dicecia and
order of hexandria; and in the natural sys-
tem ranging under the 1 !th order, sarmen-
tac a;. 1 he male calyx is hexaphyllous, and
there is no corolla; the female calyx is also
hexaphyllous, without any corolla

; there are
three styles, a trilocular berry, and tw'o seeds.
I here are 22 species; of these, the sniilax
sarsaparilla, which affords the sarsaparilla
root, is the most valuable. This is well de-
scribed in the London Medical Journal by
Dr. Wright, who, during a long' residence
in Jamaica, made botany his peculiar study.
“

I hi i species (says he) has stem-; of the
thickness ot a man’s huger ; they are jointed,
triangular, and beset with crooked spines.
Tiie leaves are alternate, smooth and shining-

on the upper side : on the other side are
three nerves or costae, with sundry small
crooked spines. 'Tiie flower is yellow, mix-
ed with red . Tiie fruit is a black berry, con-
taining several brown seed .

“ Sarsaparilla delights in low moist grounds
and near the banks ot rivers. The roots run
superficially under the surface of the ground.
1 he gatherers have only to loosen the soil a
little, and to draw out the long libres with a
wooden hook. In tins manner they proceed
till the whole root is got out. It is then
cleared ol the mud, dried, and made into
bundles.
“

I he sensible qualities of sarsaparilla are
mucilaginous and farinaceous, with a slight

degree ot acrimony. The latter, however,
is so slight as not to be perceived by many

;

and l am apt to believe that its medicinal
powers may fairly be ascribed to its demul-
cent and farinaceous qualities.”

The china, or oriental species of China
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root, has roundish, prickly stalks and red

berries, and is a native of China and Japan.

The pseudo-china, or occidental species, has

rounder smooth stalks and black berries,

grows wild in Jamaica and Virginia, and bears

the colds of our own climate. At present

the China root is very rarely made use of,

having for some time given place to sarsapa-

rilla, which is supposed to be more effectual.

Kfosper Alpinus informs us, that this root is

in great esteem among the Egyptian women
for procuring fatness and plumpness.

SMITliELlY, or Smithing, a manual
art, by which an irregular lump of iron is

wrought into an intended shape.

SMITH 1A, a genus of the decandria order,

in the diadelphia class of plants ; and in the

natural method ranking under the 32nd order,

papilionacex. The calyx is monophyllous

and bilabiated ;
the corolla winged; the ie-

gumen inclosed in the calyx, with three or

four joints, and containing as many seeds,

which are smooth, compressed, and kidney-

shaped. There is only one species, viz. the

sensitiva, an annual of the East Indies.

SMOKE. See Evaporation, Vol. I.

p. 687.

Smoke-jack. See Jack.
SMUT. See Husbandry.
SMYRNIUM, Alexanders ; a genus of

plants belonging to the class of pentandria,

and to ihe order of digynia; and in the na-

tural system ranging under the 43th order,

umbetlatai. The fruit is oblong and striated

:

the petals have a sharp point, and are keel-

shaped. There are seven species: 1. The
perfoliatum, or perfoliate alexanders, which

is a native of Candia and Italy
;

2. The
iEgyptiacum; 3. The aureum, or golden

alexanders, which is a native of North Ame-
rica ;

4. The integerrimum ; 5. The olusa-

trum. common alexanders, a native of Bri-

tain ;
the leaves of which are cauline, ternate,

petiolated, and serrated.. It grows on the

Sca-coast at Dnnglass on the borders of Ber-

wickshire, North Britain. Since the intro-

duction of celery into the garden, the alex-

anders is almost forgotten. It was formerly

cultivated for salading, and the young shoots

j
or stalks blanched were eaten either raw or

-stewed. The leaves too were boiled in broths

and soups. It is a warm comfortable plant

to a cold weak stomach, and was in much
esteem among the monks, as may be inferred

by its still being found in great plenty by old

abbey-walls. 6. Laterale. 7. Apiifolium.

SNAIL. See Helix, and Limax.
SNAKE. See Anguis.
SNIPE. See Scolopax.
SOAL-FISIt. See Pleuronectes.
SNOW. See Meteorology.
SNOWDROP. See Galanthus.
Snowdrop-tree. See Ghionanthus.
SNUFF, a powder chiefly made of tobac-

co, the use of which is too well known to

need any description here. See Nicotiana.
SNAPDRAGON, in botany. See An-

tirrhinum.
SOAP. The fixed oils have the property

of combining with alkalies, earths, and me-
tallic oxides, and of forming with these bo-

dies a class of compounds which have receiv-

ed the name of soaps. As these soaps differ

from each other very materially, according

as their base is an alkali, an earth, jor an

oxide, it will be proper to consider each set

separately.

Yol. II.

Soaps, alkaline. As there are a great

number of fixed oils, all or most of which are

capable of combining with alkalies, earths,

and oxides, it is natural to suppose that there

are as many genera of alkaline soaps as there

are oils. That there are differences in the

nature of soaps corresponding to the oil which

enters into their composition, is certain ;
but

these differences are not of sufficient import-

ance to require a particular description. It

will be sufficient, therefore, to divide the

alkaline soaps into as many species as there

are alkalies, and to consider those soaps which

have the same alkaline base, but differ in their

oil, as varieties of the same species.

Soap of soda, or hard soap. The word
soap (sapo (xat-irwn) first occurs in the works of

Pliny and Galen, and is evidently derived

from the old German word, sepe. Pliny in-

forms us that soap was first discovered by the

Gauls
;
that it was composed of tallow and

ashes ; and that the German soap was reckon-

ed tire best.

Soap may be prepared by the following

process : a quantity of the soda of commerce
is pounded, and mixed in a wooden vessel,

with about a fifth part of its weight of lime,

which lias been slacked and passed through

a sieve immediately before. Upon this mix-

ture a quantity of water is poured, consider-

ably more than what is sufficient to cover it,

and allowed to remain on it for several hours.

The lime attracts the carbonic acid from the

soda, and the water becomes strongly im-

pregnated with the pure alkali, which in that

state is caustic. This water is then drawn
olf by means of a stop-cock, and called the

first ley. Its specific gravity should be about

1 .200 .

Another quantity of water is then to be
poured upon the soda, which, after standing

two or three hours, is also to be drawn olf by

means of the stop-cock, and called the se-

cond ley.

Another portion of water is poured on

;

and after standing a sufficient time, is drawn
off like the other two, and called the third ley.

Another portion of water may still be

poured on, in order to be certain that the

whole of the soda is dissolved ; and this weak
ley may be put aside, and employed after-

wards in foVming the first ley in subsequent

operations.

A quantity of oil, equal to six times the

weight of the soda used, is then to be put

into the boiler, together with a portion of

the third or weakest ley; and the mixture

must be kept boiling and agitated constantly

by means of a wooden instrument. The
whole of the third ley is to be added at inter-

vals to the mixture ; and after it is consumed,

the second lev must be added in the same

manner. The oil becomes milky, combines

with the alkali, and after some hours it begins

to acquire consistence. A little of the first

ley is then to be added, not forgetting to

agitate the mixture constantly. Portions of

the first ley arc* to be added at intervals; the

soapy substance acquires gradually greater

consistency, and at last it begins to separate

from the watery part of the mixture. A
quantity of common salt is then to be added,

which renders the separation much more coni-'

plete. The' boiling is to be continued still

tor two hours, and then the fire must be with-

drawn, and the liquor must be no longer

09

1

agitated. After some hours repose, the soap

separates completely from the watery part,

and swims upon the surface of the liquor.

The watery part is then to be drawn off; and

as it contains a quantity of carbonat of soda,

it ought to be reserved for future use.

Tiie fire is then to be kindled again ;
and*,

in order to facilitate the melting of the soap,

a little water, or rather weak ley, is to be

added to it. As soon as it boils, the remain-

der of the first ley is to be added to it at in-

tervals. When the soap has been brought to

the proper consistence, which is judged of by
taking out small portions of it and allowing

it to cool, it is to be withdrawn from the

fire, and the watery part separated from it as

before. It is then to be healed again, and a

little water mixed with it, that it may form a

proper ’paste. After this let it be poured

into the vessels proper for cooling it; in the

bottom of which there ought to be a little

chalk in powder, to prevent the soap from ad-

hering. In a few days, the soap will have ac-

quired sufficient consistence to be taken out,

and formed into proper cakes.

The use of the common salt in the above

process is, to separate the water from the

soap
;

for common salt has a stronger affinity

for water than soap has.

Olive-oil lias been found to answer best for

making soap, and next to it perhaps tallow

may be placed ; but a great variety of other

oils may be employed for that purpose, as

appAics from the experiments of the French

chemists. They found, however, that Un-

seed-oil and whale-oil were not proper for

making hard soaps, though they might

be employed with advantage in the manufac-

ture of soft soaps. Whale-oil has been long

used by the Dutch for this last purpose.

Soap may also be made without the assist-

ance of heat
;
but in that case a much longer

time and a larger proportion of alkali are ne-

cessary.

Manufacturers have contrived various me-

thods of sophisticating soap, or of adding in-

gredients which increase its weight without

increasing its value. The most common
substance used for that purpose is water

;

which may be added in considerable quanti-

ties, especially to soap made with tallow

(the ingredient used in this country), with-

out diminishing its consistency. This fraud

may be easily detected, by allowing the soap

to lie for some time exposed to the air. The
water will evaporate from it, and its quantity

will be discovered by the diminution of the

weight of the soap. As soap sophisticated

in this manner would lose its water by being

kept, manufacturers, in order to prevent th^t,

keep their soap in saturated solutions of

common salt ;
which do not dissolve the soap,

and at the same time, by preventing all eva-

poration, preserve, or rather increase, the

weight of the soap. Messrs. Darcet, Le-

lievre, and Pelletier, took two pieces equal

in weight of soap sophisticated in this manner,

and placed the one in a dry place in tiieopen

air, and the other in a saturated solution of

common salt. After a month the first had lost

0.56 of its weight, the other had gained about

0.10 parts. Various other methods have

been fillen upon to sophisticate soap ; but as

they are not generally known, it would be
doing an inju y to the public to describe

them here.

Different chemists have analysed soap, ia
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order to ascertain the proportions of its in-
i»red tents; bnt the result of their experi-
ments is various, because thev used soap con-
laining various quantities of water. From the
experiments of Darcet, Lelievre, and Pel-
letier, it appears that soap newly made and
-exposed to sale contains

60.94 oil

8.56 a Heal i

30.50 water

100.00

Soap is soluble both in water and in alco-
hol. Its properties as u detergent are too
well known to require any description.

Soap made with tallow and soda has a
white colour, and is therefore known by the
name of white soap

;
but it is usual for soap-

makers, in order to lower the price of the
article, to mix a considerable portion of rosin
with the tallow

;
this mixture forms the com-

mon yellow or turpentine soap of this coun-
try.

Soap ofpotass, or soft soap. Potass may
be substituted for soda in making soap, and
in that case precisely the same process is to
be followed. It is remarkable, that when
potass is used, the soap does not assume a

. solid form; its consistence is never greater
than that of hog's lard. This is what in

tais country is called soft soap. Its proper-
ties as a detergent do not dili’er materially
from those of hard soap, but it is not nearly

convenient for use. The alkali employed
by the antient Crawls and Germans in the
formation of soap was potass; hence we see
the reason that it is described by the Ro-
mans as an unguent. The oil employed for

making soft soap in this country is whale-oil.

A little tallow is also added, which, by peculiar

management, is dispersed through the soap
in fine white spots.

Some persons have affirmed that they
knew a method of making hard soap with
potass. Their method is this : After forming
the soap in the manner above described, they
add to it a large quantity of common salt,

boil it for some time, and the soap becomes
solid when cooled in the usual way. That
this method may be practised with success,

has been ascertained by Messrs. Darcet,
Lelievre, and Pelletier

; hut then the hard
soap thus formed does not contain potass

but soda ; for when the common salt (muriat
of soda) is added, the potass of the soap de-
composes it, and combines with its muriatic
acid, while at the same time the soda of the
sdt combines with the oil, and forms hard
soap; and the muriat of potass formed by this

double decomposition is dissolved in water,

and drawn off along with it.

Chaptal has lately proposed to substitute

wool in place of oil in the making of soap.

The ley is formed in the usual manner, and
jnade boiling hot, and shreds of woollen

cloth of any kind are gradually thrown into

it ;
they are soon dissolved. New portions

arc to be added sparingly, and the mixture
is to be constantly agitated. W hen no more
cloth can be dissolved, the soap is made.
This soap is said to-have been tried with suc-

cess. It might doubtless be substituted for

soap with advantage in several manufactures,

provided it can be obtained at a cheaper

rate titan the soaps at present employed.

Some time ago a proposal was made to

substitute the muscles of lish instead of tal-

low or oil in tiie manufacture of soap; but
the experiments of Mr. Jamieson have de-

monstrated that they do not answer the pur-
pose.

Soap of ammonia. This soap was first

particularly attended to by Mr. Berthollet.

It may be formed by pouring carbonat of

ammonia on soap of lime. A double de-
composition takes place, and the soap of

ammonia swims upon the surface of the liquor

in (he form of an oil
;
or it may be formed

with still greater ease by pouring a solution

of muriat of ammonia into common soap
dissolved in water.

It has a more pungent taste than common
soap. Water dissolves a very small quantity

ot it; but it is easily dissolved in alcohol.

W hen exposed to the air, it is gradually de-

composed. The substance called volatile

linament, which is employed as an external

application in rheumatisms, colds, & c. may
be considered as scarcely any thing else than
this soap.

All the alkaline soaps agree in the proper-
ties of solubility in water and alcohol, and in

being powerful detergents.

Soaps, earth;/. The earthy soaps differ

essentially from the alkaline in their proper-
ties. They are insoluble in water, and inca-

pable of being employed as detergents.

They may be formed very readily by mixing
common soap with a solution of an earthy
salt

; the alkali of the soap combines with the
acid of the salt, while the earth and oil unite
together and form an earthy soap. Hence
the reason that all waters holding an earthy
salt are unfit for washing. They decompose
common soap, and form an earthy soap in-

soluble in water. These waters are well

known by the name of hard waters. Hitherto
the earthy soaps have been examined by Mr.
Berthollet only.

Soap of lime. This soap may be formed
by pouring lime-water into a solution of com-
mon soap. It is insoluble both in water and
alcohol. Carbonat of fixed alkali decom-
poses it by compound affinity. It melts with
difficulty, and requires a strong heat.

Soap of barytes and of strontiau resemble
almost exactly the soap of lime.

Soap of magnesia may be formed by mix-
ing together solution of common soap and
sulphat of magnesia. It is exceedingly white.

It is unctuous, dries with difficulty, and pre-

serves its whiteness after desiccation. It is

insoluble in boiling water. Alcohol and fixed

oii dissolve it in considerable quantity. Wa-
ter renders its solution in alcohol milky. A
moderate heat melts it ; a transparent mass
is formed, slightly yellow, and very brittle.

Soap of alumina may be formed by mixing
together solutions of alum and of common
soap. It is a flexible soft substance, which
retains its suppleness and tenacity when dry.

It is insoluble in alcohol, water, ami oil.

Heat easily melts it, and reduces it to a beau-
tiful transparent yellowish, mass.

Metallic oxides are capable of combining
with oils by two different processes: 1. By
mixing together a solution of common soap
with a metallic salt. 2. By uniting the me-
tallic oxide with the oil directly, either cold
>r by the assistance ot heat. "The first o!

hese combinations is called a metallic soap
;

.he second a plaster, bee Plaster.

S 0 c
Soaps

, metallic. These soaps have been
,

examined by Mr. Berthollet
; who has pro-

posed some of them as paints', and others as
varnishes

; but it does not appear that any of
them has been hitherto applied to these pur- I

poses.

1. Soap of mercury may be formed bv
mixing together a solution of common soap
and of corrosive muriat of mercury. The
liquor becomes milky, and the soap of mer-
cury is gradually precipitated. This soap
is viscid, not easily dried, loses its white co-
lour when exposed to the air, and acquires
a slate-colour, which gradually becomes deep-
er, especially if exposed to the sun or to heat.
It dissolves very well in oil, but sparingly in
alcohol. It readily becomes soft andiluid
when heated.

2. Soap of zinc may be formed by mixing
together a solution of sulphat of zinc and of
soap. It is of a white colour, inclining to
yellow. It dries speedily, and becomes tri-

able.

3. Soap of cobalt, made by mixing nitrat
ot cobalt and common soap, is of a dull
leaden colour, and dries with difficulty,
though its parts are not conducted.
Mr. Berthollet observed, that towards the

end of the precipitation there fell down some
green coagula, much more consistent than
soap of cobalt.

r

i hese he supposed to be a
soap ot nickel, which is generally mixed with
cobalt.

4. Soap of tin may be formed by mixing
common soap with a solution of tin in nitron-

muriatic acid. It is white. Heat does not
fuse it like other metallic soaps, but decom-
poses it.

5. Soap of iron may be formed by means
of sulphat of iron. It is of a reddish-brown
colour, tenacious, and easily fusible. When
spread upon wool, it sinks in and dries. It
is easily soluble in oil, especially of turpen-
tine. Berthollet proposes it as a varnish.

6. Soap of copper may be formed by means
of sulphat of copper. It is of a green colour,
has the feel ot a resin, and becomes dry and
buttle. Hot alcohol renders its colour deep-
er, but scarcely dissolves it. Ether dissolves
it, liquefies it, and renders its colour deeper
and more beautilul. It is very soluble in
oils, and gives them a pleasant green colour.

7. Soap of lead may be formed by means
of acetite of lead. It is white, tenacious, and
very adhesive when heated. When fused it

is transparent, and becomes somewhat yellow
if the heat is increased.

8. Soap of silver may be formed by means
of nitrat of silver. It is at first white, but
becomes reddish by exposure to the air.

W hen fused, its surface becomes covered
with a brilliant iris

;
beneath the surface it is

black.

9. Soap of gold is formed by means of
muriat of gold. It is at first white, and of the
consistence of cream. It gradually assumes
a dirty purple colour, and adheres to the
skin.

10. Soap of manganese is formed of sul-
phat of manganese. It is at first white, ar4
then by absorbing oxygen it becomes red.
SOCAGE, an antient tenure, by which

lands were held on condition of ploughing the
lord’s lands, and doing the operations of hus-
bandry, at their own charges.
SOC'CLS, in antiquity, a kind of high

shoe, reaching above the ancle, worn by
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uomecUans, as the cothurnus was by tragedi-

ans.

SOCIETY See Academy.
SOCI N LANS, in church history, a sect of

Christians, so called from their founder Faus-

tus Socinus, a native of Sienna, in Italy. He,
about the year 1 -.74, began openly to declare

against the catholic faith, and taught, 1. '1 hat

tire eternal father was the one only God ;

that the Word was no more than an expres-

sion of tiie godhead, and had not existed from

all eternity; and that Jesus Christ was God
no otherwise than by his superiority above

all creatures, who were put in subjection to

t him by the Father. 2. That Jesus Christ

P was not a mediator between God and men,

:

but sent into the world to serve as a pattern ot

i their conduct ;
and that he ascended up to

heaven only to- take a journey thither.. 3. 1 hat

|

the punishment of hell will last but for a cer-

j

tain time, after which the body and soul will

be destroyed. And 4. That it is not lawful

I hr princes to make war. 1 hese four tenets

were what Socinus defended with the great-

est zeal. In other matters, he was a iutheran

: or a calvinist; and the truth is, that he did

but reline upon the errors of all the antitrini-

tarians that went before him. The socinians

spread extremely in Poland, Lithuania, and

Transylvania.

SOCMEN. See Socage.

. SOCOME, is taken for a custom of grind-

j
jug corn at the lord's mill; whence came the

'i name or term of bond socome, by which the

;

tenants were bound to it
;
and also love so-

i come, where they did it voluntarily out of

jove to their lord.

SODA, called also fossil or mineral alkali,

: because it was thought peculiar to the mineral

I
kingdom, was known to the antients (though

not" in a state of purity) under the names of

vf!.pay and nitrum.

It is found in large quantities combined
I with carbonic acid in different parts of the

earth, especially in Egypt; and common

|

salt is a compound of soda and muriatic acid.

But the soda of commerce is obtained from

the ashes of different species of the salsola, a

o-enus of plants which grow upon the sea-

shore, especially from the salsola soda, from

which the alkali has obtained its name. The
soda of commerce is also called barilla, be-

cause the plant from which it is obtained
1

bears that name in Spain. Almost all the

3 ahue, especially the fuci, contain also a con-

j
siderable quantity of soda. The ashes of

these plants are known in this country by the

name of kelp; m France they are called

' varec.

The soda, or barilla of commerce, is far

1 from being pure; besides carbonic acid it

i contains common salt, and several other fo-

reign ingredients ;
but it may be obtained

1

perfectly pure by the processes for purifying

potass. ' (See that article.)

Soda and potass resemble each other so

nearly, that they were confounded together

t ill Du Hamel published his dissertation on

[

common salt in the Memoirs of the French

:
Academy for 1736. He first proved that

the base of common salt is soda, and that soda

i is different from potass. Iiis conclusions

; were objected to by Pott, but finally con-

firmed byMargraffin 1758.

Soda is of a greyish-white colour, and agrees

exactly with potass in its taste, smell, and

action upon animal bodies; but its specific

gravity is only 1.336.

Heat produces on it exactly the same
effects .as upon potass. When exposed to

the. air, it absorbs moisture and carbonic acid,

and is soon reduced to the consistence of

paste ; but it does not liquefy like potass ; in

a few days it becomes dry again, and crumbles

into powder.

It has a strong affinity for water, dissolves

in it like potass, and may also be obtained in

crystals bv evaporating its aqueous solution.

It is not altered by light; nor does it com-
bine with oxygen, hydrogen, azote, carbon,

charcoal, or "metals. Its action upon phos-

phorus and sulphur is the same with that of

pofass. The sulphuret and hydrogenated
sulphuret of soda possess the properties of the

sulphuret and hydrogenated sulphuret of

potass, and are formed in the, same manner.

In its action on metals, metallic oxides, and
in its affinities, it also agrees with potass.

In short, the two fixed alkalies, in a state of

purity, resemble each other very nearly in

almost every particular. Its importance in

manufactures is not inferior to that of potass.

For several purposes, as for sAap and glass,

it answers even better than potass.

SOFF1TA, or Soffit, in architecture,

any plafond or ceiling formed of cross beams
of flying cornices, the square compartments
or pannels of which are enriched with sculp-

ture, painting, or gilding.

SOFI, or Sophi. See Sophi.
SOFTENING. See Painting.
SOIL. See Husbandry.
SOIT FAIT COMME IL EST DESIRE', be it

done as it is desired, a form used when the

king gives the royal assent to a private bill

preferred in parliament.

SOL, in music, the fifth note of the ga-

mut, ut, re, mi, fa, sol, la. See Gamut.
Sol, or Sou, a French coin made up of

copper mixed with a little silver, value the

23d part of our shilling.

Sol, the .ran-, in astronomy.

Sol, in the old chemistry, is gold.

SOLANDRA, a genus of plants belonging

to the class of pentandria, and to the order
monogynia The calyx is bursting; the co-

rolla elevate, funnel-formed, very large
; ber-

ry four-celled, man^-seeded. The only

species is grandiflora. I his genus was first

named solandra in honour of Dr. Solander,

by Mu rray, in the 1 4th edition of the Sys-

tema Vegetabilium. In Jamaica it is called

the peach-coloured trumpet-llower.

SOLAN UM, a genus of the monogynia
order, in the. pentandria class of plants, and
in the natural method ranking under the

28 th order, luritke. The calyx is inferior ; the

corolla is rotate and monophy lions ; the fruit

a berry, bilocular, and containing many small

and flat seeds. Of this genus there are 93
species, most of them natives of the East and
West Indies, the most remarkable of which

we the following :

1. The dulcamora, woody nightshade a

native of Britain and of Africa, is a slender

climbing plant, rising to six or more feet in

height. The leaves are generally oval,

pointed, and of a deep-green colour ; the

flowers hang in loose clusters, of a purple Co-

lour, and divided into live pointed segments.

The calyx is purple, persistent, and divided

into five'; the berry, when ripe, is red, and

i Contains many flat yellowish seeds. It grows'

J

in hedges well supplied with water, an 1

|

flowers about the end of June. On chew ng

j

the roots, vre first feel a bitter, then a sweet

: taste : hence the name. The berries are said

|

to be poisonous, and may easily be mistake if

j

by children for currants. I he slipitcs or
1 younger branches are directed for use, and

j

may be employed either fresh or dried; they

|

should be gathered in the autumn, 'fins

|

plant is generally given in decoction or m
}

fusion. Several authors take notice, that

i the dulcamara partakes of the milder powers

|

of the nightshade, joined to a resolvent add

j
saponaceous quality

;
hence it promotes the

|

secretions of urine, sweat, the menses, and

j

lochia. It is recommended in a variety ot

disorders; but particularly in rheumatism,

obstructed menses, and lochia ; also in some
obstinate cutaneous diseases.

2. The nigrum, garden nightshade, com-
mon in many places in Britain about dung
hills and waste places. It rises to about twu
feet in height. The stalk herbaceous ; the

leaves alternate, irregularly oval, indented,

and clothed with soft hairs. The flowers are
; white ; the berries black and shining. It ap-

.

|

pears to possess the deleterious qualities of

j

the other nightshades in a very high degree,

i

and even the smell of the plant is said to

cause sleep. T he berries a;e equally poi-

sonous with the leaves, causing caulialgia

and delirium, and violent distortions oi the

limbs in children. Mr. Gelaker, in 1757,

recommended its internal use in old sores, m
scrofulous and cancerous ulcers, cutaneous

eruptions, and in dropsies. He .says, tnat

one grain infused in an ounce of water, some-
times produced a considerable effect ; that

in Hie dose of two or three grains it seldom
failed to evacuate the first passages, to in-

crease very sensibly the discharges by the
skin and kidneys, and sometimes to occa ion

lieacl-ache, drowsiness, giddiness, and dimness
of sight. Mr. Broomfield declares, that in

cases in which he tried the solatium they
were much aggravated by it ; and that in one
case in the dose of one grain it proved mor-
tal to one of his patients; therefore he con-

tends its use is prejudicial. This opinion

seems tacitly to be confirmed, as it is now
never given internally. In antient times it

was employed externally as a discutient and
anodyne in some cutaneous affections, tume-
factions of the glands, ulcers, and disorders

of the eyes. The solanum nigrum e rubrum,
a native of the West Indies, is called guma by
the negroes. It is so far from having any
deleterious quality, that it is daily served up
at table as greens or spinach. It lias an
agreeable bitter taste.

3. Lycopersicum, the love-apple, or to-

mato, cultivated in gardens in the warmer
parts of 'Europe, and in all tropical countries.

The. stalk is herbaceous ;the leav es pinnated,

oval, pointed, and deeply divided. The
flowers are on simple racemi

;
they are small

and vellow. The berry is of the size of a
plum ; they are smooth, shining, soil ; and
are either of a yellow or reddish colour. The
tomato is in claly use; being either boiled in

soups or broths, or served up boiled as gar-

nishes to flesh-meat.

4. Melougena, the egg plant, or vegetable

egg. This is also cultivated in gardens, par-

ticularly in Jamaica. It seldom rises above a
foot in height. The fruit is as big as, and
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very like, the egg of a goose. Tt is often used
boiled as a vegetable along with animal food
or butler, and supposed to be aphrodisiac
and to cure sterility.

5. Longum. This plant is also herbaceous,
but grows much ranker than the foregoing.
r

i he flowers are blue : and the' fruit is six or
eight inches long, and proportionally thick.
It is boiled and eaten at table as the egg-
plant.

6. Tuberosum, the common potatoe. It

was introduced by sir Walter Raleigh, and
first cultivated in Ireland about the year
ItiOO. Large fortunes have been made by
the culture of potatoes at Westham in Essex.

SOLDANELLA, in botany, a genus of
plants of the class of pentandria, and order of
monogynia, and in the natural system arran-
ged under the 21st order, precis. The co
rolla is campanulated

; the border being very
finely cut into a great many segments. The
capsule is unilocular, and "its apex polyden-
tate. There is one species.

SOLDER, Sodder, or Soder, a metallic
or mineral composition used in soldering or
joining other metals. Solders are made of
gold, silver, copper, tin, bismuth, and lead;
usually observing, that in the composition
there shall be some of the metal that is to be
soldered mixed with some higher and finer

metals. Goldsmiths usually make four kinds
of solder, viz. solder of eight, where to seven
parts of silver there is one ot brass or copper

;

solder of six, where only a sixth part is cop-
per

; solder of four, and solder of three. It

is the mixture of copper in the solder that
makes raised plate come always cheaper than
liat.

As mixtures of gold with a little copper
are found to melt with less heat than pure
gold itself, these mixtures serve as solders for

gold : two pieces of line gold are soldered by
gold that lias a small admixture of copper;
and gold alloyed with copper is soldered by
such as is alloyed with more copper.

r

\ he
workmen add a little silver as well as cop-
per, and vary the proportions of the two to

one another, so as to make the colour of the
solder correspond as nearly as may be to that

«f the piece. A mixture of gold and copper
is also a solder for line copper as well as for

fine gold. Gold being particularly disposed
to unite with iron, proves an excellent solder

for the liner kinds of iron and steel instru-

ments.

T he solder used by plumbers is made of

two pounds of lead to one of block-tin. Its

goodness is tried by melting it, and pouring
the size of a crown piece on a table

; for, if

good, there will arise little bright shining stars

in it. The solder for copper, is made like

that of the plumbers
; only with copper and

tin; and for very nice works, instead of tin,

they sometimes use a quantity of silver.

Solder for tin is made of two-thirds of tin and
one of lead, or of equal parts of each

; but
where the work is any thing delicate, as in

organ-pipes, where the juncture is scarcely

discernible, it is made of one part of bismuth
and three parts of pewter. The pewterers

use a kind of solder made with two parts of

tin and one of bismuth ; this composition
melts with the least heat of any of the sol-

ders.

Silver solder is that which is made of two
parts of silver and one of brass, and used in

soldering those metals. Spelter solder is

made ot one part of brass and two of spelter
or ziu

,
and is used by the braziers and cop-

persmiths for soldering brass, copper, and
iron. This solder is improved by adding to
each ounce of it one pennyweight of silver

;

but as it does not melt without a considerable
degree of heat, it cannot be used when it is

inconvenient to heat the work red-hot; in

which case copper and brass are soldered with
silver.

Though spelter solder is much cheaper than
silver solder, yet workmen in many cases
prefer the latter. And Air. Bovle informs
us, (hat he has found it to run with so mo-
derate a heal, as not much to endanger the
melting of the delicate parts of the work to
be soldered

; and if well made, this silver

solder will lie even upon the ordinary kind
itself; and so fill up those little cavities that
may chance to be left in the first operation,
which is not easily clone without a solder more
easily fusible than the first made use of.

SOLDERING, the joining ancl fastening
together of two pieces ot the same metal, or
ot two different metals, by the fusion and ap-
plication ot some metallic composition on the
extremities of the metals to be joined. To
solder upon silver, brass, or iron : take silver,

five pennyweights
; brass, four pennyweights

;

melt them together for soft solder, which
runs soonest. Take silver, five pennyweights;
copper, three pennyweights

; melt* them to-

gether for hard solder. Beat the solder thin,

and lay it on the place to be soldered, which
must be first fitted ancl bound togerher With
wire as occasion requires

;
then take borax

in powder, ancl temper it like pap, ancl lay it

upon the solder, letting it dry ; then coyer it

with live coals, and blow, and it will run im-
mediately.; take it presently out of the fire,

and it i.; done. It is to be observed, that if

any thing is to be soldered in two places,
which cannot well be clone at one time, you
must first solder with the harder solder, and
then with the soft

;
for, if it is first done with

the soft, it will unsolder again before the other
is softened. Let it be observed, that if \ou
would not have your solder run about tire

piece that is to be soldered, you must rub
such places over with chalk. In the solder-
ing either of gold, silver, copper, or either of
the metals above mentioned, there is gene-
rally used borax in powder, and sometimes
rosin. As to iron, it is sufficient that it be
heated red-hot, and the two extremities thus
hammered together, by which means they
will become incorporated with each other.
For the liner kinds of iron ancl steel instru-
ments, however, gold proves an excellent
solder. This metal will dissolve twice or
thrice its weight of iron in a degree of heat
very far less than that in which iron itself

melts
; hence if a small plate of gold is

wrapped round the parts to be joined, and
afterwards melted by a blowpipe, it strongly
unites the pieces together without any injury
to the instrument, however delicate.

SOLEyE, among the Romans, a kind of
sandals or slippers which covered only the
sole of the feet, and were bound on with
thongs of leather, instead of which the women
and the effeminate ones of the other sex tied
them on with purple -coloured ribbons, or
such as were variously adorned with gold and
silver.

SOL
SOLECISM, soloecismus, in grammar,

false manner ot speaking contrary to the use
ot language and the rules of grammar, either
in respect of declension, conjugation, or
syntax,

SOLEN, razor sheath
, or knife-handle

shell, a genus belonging to the class of ver-
mes, and order ot lestacea.

r

J he animal is am
ascidia. I he shell is bivalve, oblong, ancl
opening at both sides

;
the hinge has a tooth

shaped like an awl, bent back, often double,,
not inserted into the opposite shell

; the rim
at the sides somewhat worn away, and lias a.
horny cartilaginous hinge. There are 23
species; three of them, viz. the siliqua, va-
gina, and ensis, are found on the British
coasts, and lurk in t lie sand near the low-
water maik in a perpendicular direction.
When in want of food they elevate one end.
a little above the surface, and protrude their
bodies far out ot the shell. On the approach
of danger they dart deep into the sand, some-
times two feet at least.

r

l heir place is known,
by a small dimple on the surlace. Sometimes
they are dug out with a shovel

;
at other

limes they arc1

; taken by striking a barbed
dait suddenly into them. A\ hen the sea is

clown, these fish usually run deep into the
sand; ancl to bring them up, the common
custom is to throw a little salt into the holes,,
on which the fish raises itself, and in a few
minutes appears at the mouth of its hole,
Yt hen halt the shell is discovered, the fisher-
man has nothing more to do than to take
hold of it wit li his lingers and draw it out %
but he must be cautious- not to lose the oc-
casion, tor the creature does not continue a
moment in that state; and. if by any means
the fisherman has touched it, and let it slip-
away, it is gone forever ;. for it will not be
decoyed again out of its hole bv salt

; so that
there is then no way of gett.ng it but by
digging under it, and throwing it up with the
sand. 1 iie fish has two pipes, each com-
posed of four or live rings or portions of rr
hollow cylinder, of unequal lengths, joined 1

one to another ; ancl the places where they
join are marked by a number of fine streaks
or rays. ’I lie reason why the salt causes
these creatures to come up out of their holes,
is, that it gives them violent pain, and even
corrodes these pipes. T his is somewhat
strange, as the creature is nourished by means-
of salt water; but it is very evident, that if a
little salt is strewed upon, these pipes in a
fish taken out of its habitation,, it will cor-
rode the joinings of the rings, and often make
one or more joints drop off; the creature, to
avoid this mischief, arises out of its hole, and
throws off the salt, and then retires back
again. '1 he use of these pipes to the animal
is the same w'ith that of many other pipes of
a like kind in other shell-fish

; they all serve
to take in water r they are only a continua-
tion of the outer membrane of* the fish, and
serve indifferently tor taking in and throwing
out the water, one receiving and the other
discharging it, and either answering equally
wTell to their purpose.

I his fish was used as food by the antu nts ;and Athemeus, from Sophron, speaks of it as
a great delicacy, and particularly grateful to
widows. It is often used as food* at present
and is brought up to table fried in eggs.
SOLFAING, or Solmization, °the art

of sounding the notes, together with the cor-
responding syllables of the gamut. This
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preparatory exercise, so necessary to sight’

singing, and which, by uniting in the mind of

the practitioner the ideas of the different

syllables with those of the intervals, facilitates

the recollection of the several sounds, was of

very antient adoption.

Guido having substituted his hexachord in

place of the antient tetrachord, adopted at

the same time for his solmization six other

syllables, ut, re, mi, fa, sol, la, taken from

the hymn of St. John the Baptist.

Of the seven notes in the French scale,

only four were for a while used by us, as mi,

fa, sol, la
;
but now we, as well as the Ita-

lians, employ the first six, with the exception

Of changing' ut for do, as a softer and more

vocal syllable. By applying these syllables

to the several notes, the practitioner not only

utters the sound with more fulness, ease, and

freedom, but, by the association of ideas, at-

tains a ready recollection of the places of the

tones and semitones,, and by feeling the re-

lation between the syllabic and the musical

sounds, acquires the power of expressing them

with truth and certainty.

SOLICITOR, a person employed to take

care of, and manage, suits depending in the

courts of equity, and those ol the lower sort

are too often made use of to the damage ol

the people, and the increase of champerty

and maintenance.

Solicitors are within the statute to be sworn

and admitted by the judges, before they are

allowed to practise in our courts, in like man-

ner as attorneys.

. SOLID. Geometricians define a solid to

be the third species of magnitude, or that

which has three dimensions, viz. length,

breadth, and thickness or depth.

A solid may be conceived to be formed by

the revolution, or direct motion, of a super-

ficies of any figure whatever, and is always

terminated or contained under one or more

planes or surfaces, as a surface is under one

oi' more lines.

Solids are commonly divided into regular

and irregular. The regular solids are those

terminated by regular and equal planes, and

are only five in number, viz. the tetrahedron,

which consists of four equal triangles; the

cube, or hexahedron, of six equal squares ;

the octahedron, of eight equal triangles ;
the

dodecahedron, of twelve; and the icosihe-

dron, of twenty- equal triangles. See Tetra-
hedron, Cube, &c.
Solid of least resistance. Sir Isaac New-

ton, in his Principia, shews that if there is a

curve figure, .as DNFG, (Plate Miscel, fig.

2 18.) of such a nature, that from any point,

as N,. taken in. its- circumference, a perpen-

dicular NM is let fall on the axis AB ; and

if from a given point, as G, there is drawn

the- right line GR, parallel to a tangent to

the curve in tire point N, cutting the axis

produced in R, and the proportion then is,

as NM : GR: : GR 3
: 4 BG xGll; the so-

lid generated by the revolution of this curve

about its axis AB, when moved swiftly in a

rare and elastic medium, will meet with less

resistance from the medium, than any other

circular solid whatever, of the same length

and breadth.

Solid angle, is that formed by three or

more planes meeting in a point, like the point

ofh diamond well cut.

Solid numbers, are those which arise

from the multiplication of a plane number,

SOL
any other whatever; as 18 is a solid

number made of 6 (which is plane), multiplied

by 3 ; or of 9 multiplied by 2.

Solid problem, in mathematics, is one

which cannot be geometrically solved unless

by the intersection of a circle and a conic

section; or by the intersection of two other

conic sections, besides the circle.

As to describe an isosceles triangle on a

given right line, whose angle at the base shall

be triple to that at the vertex.

This " ill help to inscribe a regular hep-

tagon in a given circle ;
and may be resolved

by the interjection of a parabola and a

cifcle.

This problem also helps to inscribe a no-

nagon in a circle; and may be solved by the

intersection of a parabola, and an hyperbola

between its asymptotes, viz.

To describe an isosceles triangle, whose

angle at the base shall be quadruple of that

at tlie vertex.

And such a problem as this has four so-

lutions, and no more; because two conic

sections can cut one another but in four

points.

SOLIDAGO, golden rod, a genus of

plants of the class of syngenesia, and the

order of polygamia superfi.ua, and in the na-

tural system ranging under the 49th order,

compositax The receptacle is naked ;
the

pappus simple ; the radii are commonly five ;

the scales of the calyx are imbricated, and

curved inward. There .are 30 species. A-

mong these there is only one which is a native

of Britain ;
the virgaurea, or common golden

rod, which grows frequently in rough moun-

tainous pastures and woods. There is a va-

riety of this species called cambrica, to be

found on rocks, from six inches to a foot

high.

SOLIDITY is that property of matter, by

which it excludes all other bodies from the

place which itself possesses.

SOLITARIES, a denomination of nuns of

St. Peter of Alacantara, instituted in 1676,

the design of which is to imitate the severe

penitent life of that saint: thus they are to

keep a continual silence, never to open their

mouths to any body ;
employ their time

wholly in spiritual exercises, and leave the

temporal concerns to a number of maids, who
have a particular superior in a separate part

of the monastery ; they always go barefoot-

ed, without sandals
;
gird themselves with a

thick cord, and wear no linen.

SOLO, in music, a term used in pieces

consisting of several parts, to mark those

that are to perform alone : it is sometimes de-

noted by S.

When two or three parts play, or sing, se-

parately from the grand chorus, they are

called a dio soli, a tre soli, &c.

SOLSTICE. See Astronomy.
SOLUTION, in chemistry, denotes an

intimate mixture, or perfect union, of solid

bodies with fluids, so as seemingly to form,

one homogeneous liquor. The dissolving

fluid is termed the solvent or menstruum.

A solution is distinguished from a mixture

by being perfectly clear, though not always

colourless, and from the parts not separating

when set at rest. See Chemistry.
Solution, in algebra and geometry, is

the answering a question, or the resolving any

problem proposed.

SOM
Solution of continuity, in surgery,, is the

separation of the natural cohesion oi the solid

parts of the body , bv a wound.

SOMMETj/a mineral named from the

mountain Somma, " lit re it was first found.

It is usuallv mixed with volcanic productions.

It crystallizes in prisms, sometimes terminat-

ed by. pyramids. Colour white, and some-
^

what transparent. It cuts glass. ! he specific

gravity is 3.27. Infusible by the blowpipe ;

and according to Vauquelin, it is compost'd

of

49 alumina

46 silica

2 lime

1 oxide of iron

'98.

SONATA, in music, a piece, or compo-
sition, intended to be performed by instru-

ments only ;
in which sense it stands opposed

to cantata, or a piece designed for the voice.

There are several kinds of sonatas. The
Italians, however, reduce them principally

to two: the sonata da camera, or chamber
sonata

;
and the sonata da cliiesa, or church

sonata. The sonata, of whatever kind, gene-

rally opens with an adagio; and after two or

three movements of various descriptions,,

concludes with an allegro, or a presto. I Ins

definit ion of a sonata, however, rather belongs

to what is called the antient than to the mo-
dern music, in which the sonata is chiefly

composed as a lesson or exercise for a single

instrument.

SONG11US, sozv-thislk, a genus of plants

belonging to the class of syngenesia, and to

the order of polygamia aequalis, and in the’

natural system ranged under the 49th order,,

composite. The receptacle is naked; the

calyx is imbricated, bellying, and conical

;

the down of the seed is simple, sessile, and-

very soft
;
the >eed is oval and pointed. There

are 19 species; four of these are natives of

Britain: 1. Palustris, marsh sow-thistle. 2..

Arvensis, corn sow-thistle. 3. Oleraceus,

common sow-thistle. 4. Alpinus, blue-flow-

ered sow-thistle. All of them nefarious

weeds.
SONG, in poetry, a little composition,

consisting of easy and natural verses, set to a

tune in order to be sung. See Poetry.
Song, in music, is applied in general to

a single piece of music, whether contrived-

for the voice or an instrument.

Song of birds, is defined by the honour-

able Daines Barrington to be a succession of

three or more different notes, which are con-

tinued without interruption, during the same
interval, with a musical bar of four crotchets-

in an adagio movement, or whilst a pendu--

lum swings four seconds. It is affirmed by
this author that the notes of birds are no*

more innate than language in man, and that

they depend upon imitation, as far as their

organs will enable them to imitate the sounds

which they have frequent opportunities of

hearing ; and their adhering so steadily, even

in a wild state, to the same song, is owing to
the nestlings attending only to the instruc-

tion of the parent bird, whilst they disregard 1

the notes of all others that may perhaps be

singing round them:

Birds in a wild state do not commonly sing

above 10 weeks in the year; whereas birds

>

that have plenty of food" in a cage, sing the
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greatest pari of tlic» year ; and we may add,
that the female of no species of birds ever
sings. This is a wise provision of nature, be-
cause her song would discover her nest. In
the same manner, we may rationally account
for her inferiority in plumage. The’faeulty of
singing is confined to the cock birds; and
accordingly Mr. Hunter, in dissecting birds
of several species, found the nancies of the
larynx to be stronger in the nightingale than
in any other bird 01 the same size; and in all

those instances where lie dissected both cock
and hen, the same muscles were stronger in

the cock.

Some have ascribed the singing of the
cock bird in the spring solely to the motive
•-of pleasing his mate during incubation

; others,
wuo allow that it is part ly for this end, believe
it is partly owing also to another cause, viz.

the great abundance of plants and insects in

the spring, which, as well as seeds, are the
proper food of singing birds' at that time of

the year.

Mr. Barrington remarks, that there is no
instance of any singing bird which exceeds
our blackbird ;n size

; and this, lie supposes,
may arise from the difficulty of its concealing
itself, if it called the attention of its enemies,
not only by its bulk, but by the proportion

-

able loudness of its notes. This writer fur-

ther observes, that some passages of the song
in a few kinds of birds, correspond with the
intervals of our musical scale, of which the
cuckoo is a striking and known instance: but
the greater part of their song canisot be re-

duced to a musical scale
;
partly, because the

rapidity is often so great, and it is also so un-
certain when they may stop, that we cannot
reduce the passages to form a musical bar in

any time whatsoever; partly also, because
the pitch of most birds is considerably

higher than the most shrill notes of those in-

struments which have the greatest compass;
and principallt

,
because the intervals used

birds are commonly so minute ,that we
cannot judge of them from the more gross

intervals into which we divide our musical

octave. This writer apprehends that all birds

sing in the same key.

Most people, who have not attended to the

notes of birds, suppose that every species

sing exactly tiie same notes and passages

;

but this is by no means true, though it is ad-

mitted that there is a general resemblance.

Thus the London bird-catchers prefer the

song of the Kentish goldfinches, and Essex
chaffinches ;

and some of the nightingale-

fanciers prefer Surry birds to those of Mid-
dlesex.

Of all singing birds, the song of the night-

ingale lias been most universally admired

:

and its superiority (deduced from a caged
bird) consists in the*following particulars : its

tone is much more mellow than that of any
other bird ; though at the same time, by a

proper exertion of its musical powers, it can
.be very brilliant. Another point of supe-

riority is its continuance of song without a

pause, which is sometimes no less than 20
seconds ;

and when respiration becomes
necessary, it takes it with as much judgment
,as an opera-singer. The sky-lark in this par-

ticular, as well as in compass and variety, is

only second to the nightingale. The night-

ingale also sings (if the expression may be

allowed) with superior judgment and taste.

observed, that his

a very capital bird,

Mr, Barrington ha:

nightingale, width was . __ . _
j

began softly like the antient orators; reserv-
ing its breath to swell certain notes, which by
these means had a most astonishing effect,

i his writei adds, that the notes of birds,

which are annually imported from Asia,
Africa, and America, both singly and in con-
cert, are not to be compared to those of
European birds.

The following table, formed by Mr. Bar-
rington, agreeably to the idea oi INI: de Piie>,

in estimating the merits of painters, is de-
signed to exhibit the comparative merit of the
British singing birds; in which 20 is suppos-
ed to be the point of absolute perfection.

Nightingale

Sky-lark -

Wood-lark
Tit-lark -

Linnet -

Goldfinch
Chaffinch

Greenfinch

Hedge-sparrow
Aberdavine, or siskin

Red-poll
Thrush -

Blackbird
Robin -

Wren -

Reed sparrow
Black-cap., or Norfolk
mock-nightingale

Mellowness

of

tone

ca

Plaintive
notes.

Compass.

i

Execution.

19 14 19 19 19
4 19 4 IS 18

18 4 17 12 8

12 12 12 12 12

12 16 12 16 18

4 19 4 12 12

4 12 4 8 8

4 4 4 4 6
6 0 G 4 4
2 4 l O 4 4
0 4

j

0 4 4

4 4 4 4 4
4 4 O 2 2
6 1G, 12 12 12

O 12
j

O 4 4

O 4 O . 2 o

I

14 12 ! 12 14 14
j

SONNERATIA, a genus of plants belong-
ing to the class of icosandiia, and to the
order of monogynia. The calyx is cut into
six segments

; the petals are six ; the capsule
is multilocular and succulent

; and the cells

contain many seeds. The only species is the
acida, a tree of New Guinea.

SONNET. See Poetry.
SOOT, a substance deposited from the

flame of burning vegetables. It consists

chiefly of carbon, which, for want of complete
contact with the air, could not be consumed,
and is partly carried off mechanical’ v* with
the smoke, and partly precipitated.

SOPHORA, a genus of plants belonging
to the decandria monogynia class, with a
papilionaceous flower : its fruit is a very long
and slender unilocular pod, containing a
great many roundish seeds. It agrees in

every thing with the diadelphia and papiliona-

ceous plants, except that its stamina are dis-

tinct and separate. There are 25 species,
all foreign shrubs.

SORBUS, service-tree, a genus of plants
belonging to the class icosandria, and to the
order of trigynia. The calyx is quinquetkl

;

the petals are five; the berry is below the
flower, soft, and containing three seeds.

There are three species
; the aucuparia,

domestica, and hebrida.

1. The aucuparia, mountain-ash, quicken-
tree, quick-beam, or roan-tree, rises with a
straight upright stem and regular branching
head

, 20 or 30 feet high or more, covered
with a smooth greyish-brown bark

;
pinnated

leaves, and large umbellate clusters of white

s o rt

flowers at the sides and ends of the branches
succeeded by clusters of line red berries’,
ripe in autumn and winter. There is a va-
riety with yellow-striped leaves. 'Phis species
grows wild in many parts of this island, m
mountainous places, woods, and hedge-rows,
often growing to the size of timber ; and is

admitted into most ornamental plantations,
for the beauty of its growth, foliage, flowers,
and fruit..

2. The domestica, or cultivated service'
tiee, with eatable fruit, grows with an up-
right stem, branching 30 or 40 feet high,
or more, having a brownish bark, and The
\oung shoots in summer covered with amealy
down

:
pinnated leaves of eight or ten pair.

T his tree is a native of the southern warm
parts of Europe, where its fruit is used at
table as a dessert ; and it is cultivated here in
many of our gardens as a fruit-tree, and as an
ornament to diversify hardy plantations.

3.
r

l he hebrida, or mongrel service-tree of
Gothland, grows 20 or 30 feet high

; it has
half pinnated leaves, very downy under-
neath

; and clusters of white flowers, suc-
ceeded by bunches of round reddish berries in
autumn.

SOB EX, shrew, a genus of quadrupeds of
the order ferae '1 he generic character is,

front teeth in the upperjaw two, long, bilid
;

in the lower, two or four, the intermediate

The genus sorex, of which there are 17

ils, which are evidently rather carni-

|

vorous than frugivorous. It’is more closely
allied to the genus talpa; insomuch that
these two genera may be considered as linked
to each other by intermediate species, which
in habit resemble the one genus, and in teeth
the other. It is owing to this circumstance
that Linnaus, in the twelfth edition of the
Sy sterna Natural, has placed one or tw'o ge-
nuine species ol talpa in the genus sorex.
The most common species of sorex in this
country is the S. araneus, commonly known
by the name of the shrew-mouse.

L Sorex araneus. This little animal,
which is perhaps the smallest of the Euro-
pean quadrupeds, is a very common inha-

j

bitant ot our fields and gardens, and mea-
j

sures about tw'o inches and a half, and the
,

tail one and a half. Its colour is nearly
similar to that of a mouse, but of a somew hat
more ferruginous tinge

; and the animal is

readily distinguished by its long and sharp
snout; the eyes are small, and almost hid in
the fur. it feeds on roots, grain, inserts,
and almost any kind of neglected animal sub-
stance. Jt has a very strong and unpleasant
smell

; and it is remarkable that cats will kiil
but not eat it. Mr. Pennant observes that
there seems to be an annual mortality among
these little animals every autumn; numbers
of them being found dead at that season by-
paths and in tl>e lields. It inhabits most
parts of Europe, and is also said to lie found
in Siberia and Kamtschatka. It breeds in
holes, under banks, among moss, &c. and is

said to produce several young at a time.
2, boi ex moschatus, musk-shrew. Ibis is

a very, singular species, which, though ex-
10
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tvemely common in some of the northern

parts of Europe and Asia, does not seem to

have been very distinctly understood by mo-
dern naturalists.

According to Dr. Pallas, it chiefly inhabits

the rver \Volga and the adjacent lakes, from
Novogorod to Saratof; and is not found in

Russia, nor does its existence in Lapland
seem well ascertained. It is said to be very

seldom seen on land ; confining itself to lakes

and rivers, in the banks of which it occasion-

ally burrows to a great distance. The gene-

ral length of the animal is about seven inches

from nose to tr.il, and of the tail eight inches:

but it is sometimes found of a larger size. The
tail, except at its base, is perfectly naked,

marked out into scaly divisions, and is of a

brown colour
;

it is also of a laterally com-
pressed form, and gradually tapers to the ex-

tremity
;
near the base of the tail are situated

several small follicles, or glandular recep-

tacles, in which is secreted a yellowish fluid,

resembling in smell the strongest civet
;

of

this substance about the quantity of a scruple

may, it is said, be obtained from each animal.

These creatures are said sometimes to be
seen swimming about in considerable num-
bers on the surface of lakes and rivers, and
may often be heard to snap their mouths
with a sound not unlike that of a duck ; feed-

ing on worms, leeches, water-in&ects, &c. as

well as occasionally on vegetable substances.

In some particulars this animal makes a

distant approach to that most singular of

quadrupeds, the platypus.

The musk-shrew is a slow-paced animal,

and easily taken, if accidentally found on
land. The skins are said to be sold in Russia
to put into chests in order to drive away
moths ; and so common is the animal in the

neighbourhood of Nizney Novogorod, that

the peasants are said to bring five hundred
apiece to market, where they are sold for a

ruble per hundred.
In the twelfth edition of the Systema Na-

ture this animal is placed in the genus castor

©r beaver, under the title of castor moschatus.
See Plate Nat. Hist. fig. 368.

3. Sorex radiatus, Canada shrew. This
animal may with great propriety be termed
sorex radiatus, since the snout, which is long

and slender, has a dilated cartilaginous ex-

tremity, furnished with a circular series of

sharp-pointed processes or soft tendrils, dis-

posed in the manner of the rays in a spur.

The whole animal is of a long form, and its

habit immediately pronounces it to belong to

the genus sorex, and not to that of talpa. Its

body is longish, and covered with black

coarsish hair
;

the feet far less than those of

a mole; the eyes hid under the skin; the

snout edged on each side with upright vibris-

sae
;

the radiated tentacula at the end of the

nose are of a bright rose-colour, and moveable
at the pleasure of the animal, so as either to

be brought together into a tubular form, or

expanded in the form of a star.

It is said to inhabit Canada, but not to be

very common there. It occasionally bur-

rows somewhat in the manner of a mole, but

far less strongly, or more slowly, and is said

to pass a considerable portion of its life be-

neath the surface of the snow.

4. Sorex c:mdescens, perfuming shrew,

measures from nose to tail near eight inches;

and the tail is about three inches and a halt

long. This animal diffuses a musky smell,

so extremely powerful as to penetrate almost
every substance which it touches. It inhabits

fields, but is said sometimes to come into

houses. It is found in the East Indian islands,

as well as in India, occurring in Java, &c. &c.
and is said to feed chiefly on rice.

5. Sorex minutus, minute shrew, is an ex-
tremely small animal, which inhabits moist
places in Siberia, and makes its nest of

lichens and mosses under the roots of trees,

living on grains and seeds, &c. It is of a

subferruginous brown colour above, and
whitish below; the head is large ; the snout
very long and slender, and beset with a row
of long whiskers on. each side, reaching as

far as the eyes. It has no tail ; the eyes are

small, and the ears short and naked. It is

said to run swiftly, and to have a voice like

that of a bat. It weighs about a dram.

SORITES, in logic, a species of reasoning
in which a great number of propositions are

so linked together, that the predicate of the
one becomes continually the 'subject of the

next following, till at last a conclusion is

formed by bringing together the subject of

the first proposition and the predicate of the

last: such is the following argument : “God
is omnipotent

; an omnipotent being can do
every thing possible

;
a being that can do

every thing possible, can do whatever in-

volves not a contradiction
;

therefore, God
can do whatever involves not a contradic-

tion.”

SORREL. See Rumex.
SOUND is produced by a vibrating mo-

tion, excited in a sonorous body by a blow
or a shock trom another body

;
and the same

motion is communicated by this sonorous
body to the air which surrounds it, and trans-

mitted by this fluid to tiie ear, which is an
organ admirably adapted to receive its im-
pression.

From this definition it follows, that sound
should lie considered in three different views;

first, with respect to the sonorous body
;
which

produces it
;

secondly, as to the medium
which transmits it ; and, thirdly, as to the

organ which receives the impression.

Those bodies are properly called sonorous
which afford a sound distinct, and of some
duration

; such as bells, the strings of a violin,

&c. and not those which cause only a con-
fused noise, such as a stone produces when
it falls upon a pavement. When bodies are,

strictly speaking, sonorous, they are neces-

sarily elastic, as will be afterwards proved

;

and their sound, as to its force and duration,

is proportionate to their vibrations.

Suppose, for example, the bell of a clock

to be struck by any solid body, a kind of un-
dulating or tremulous motion is imparted to

the minute particles; and this motion may
be even perceived by the hand or fingers

when applied to the bell.

To understand (bis more completely, let us

conceive that a bell is composed of a series of

circular zones, decreasing in diam ter ail the

way to its top, each of which may be con-

sidered as a flat ring, composed of as many
concentric circles as its thickness will admit
of. If this ring is struck at the point a (Elate

Miscel. fig. 219), the part so struck tends to-

wards o-, and at the same time the parts b

and cl tend towards i and m, and this action

in these parts necessarily causes the point c

to approach towards e. By their elastic power,

<5S7

however, these parts presently regain the

position in which they were before the bell

was struck
; but as they return with an ac -

celerated force, they generally go beyond the

point where thev ought to rest. The part a,

therefore, after having returned from g to a,

tends towards/, the part c towards h, and the

parts b and dtowards k and l

;

whence it hap-

pens that the bell, at first of a circular form,

really becomes alternately elliptical in two
different directions

;
it follows then, that in

those parts where the curvature is the great-

est, their exterior points depart from each

other.

The same circumstance happens to the-

musical chord of a harp, or other stringed in-

strument, when it is touched : for, in order to

become angular, as BCD or BED (fig. 220)

it is necessary that the string be stretched

or lengthened, and consequently its particles-

be in some measure removed irom the point

of contact.

There are then two vibrations which take

place in sonorous bodies : the general vibra-

tion, which changes the form of the body ;

and the particular vibration, which affects the

minute particles, in consequence of the for-

mer. M. de la Hire has proved, that the

sound is not owing to the general vibration,

but rather to the vibration of the particles :

for whenever the two vibrations can be sepa-

rated, it is found that the former produces

no sound; but when the general vibration is

accompanied with a vibration of the particles,

it is the latter that regulates the duration,

the force, and the modulation of the sound

;

if, on the contrary, these vibrations are

stopped or interrupted by touching the so-

norous body, the sound immediately ceases.

On this account clock-makers attach to the

hammer which strikes the bell of the clock

a small spring, which elevates it again the

moment it has struck, and prevents it from
remaining upon the bell, which would con-
siderably deaden or destroy the sound.

Acute sounds are produced, when the vi-

brations of the sounding body are more fre-

quent
;
grave or deep sounds, when they are

less so
;
no medium between acute and grave

sounds can be found. Sonorous bodies are
said to be in unison when they vibrate witii

the same frequency; when one vibrates

twice as fast as the other, they differ by an
octave ; and other ratios, with respect to the
quickness of vibration, are distinguished by
otlier names. Chords which are short and
tightly stretched, produce acute sounds ;.

those which are long and lax, grave sounds.

The motion or vibration of bodies at a dis-

tance from us would not atfect our sense of
bearing without the medium of some other
body, which receives an impulse from this

motion, and communicates the vibration to>

our organs. Thus a hard blow upon an
anvil or upon a bell could not be heard by
us, even at a very small distance, if there
was not a medium between those objects and
us capable of transmitting the vibrations to

our auditory nerves. Elastic fluids are the
most effective mediums for this purpose, and
consequently the air is the most common
vehicle of sound

; which is very easily proved
by ringing a bell under the receiver of an air-

pump, the sound it affords being found gra-
dually to diminish as the air becomes ex-
hausted, til at Lugth it ceases to be heard
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at all. That the air is capable of being agi-
tated with great force, appears from the
violent concussions produced by explosions
of gunpowder, as well as from the power,
which some persons are known to possess, of
breaking drinking-glasses, by means of their
voice, when sounded in unison with the note
which the glass would have produced when
struck.

r

l he tremulous motion excited in

the air by sounding bodies, has been supposed
analogous to the successive rings which are
produced by disturbing the surface of the
water. This hypothesis, however, was dis-

proved by the observation that sounds, whe-
ther weak or loud, always travel with the
same velocity, which does not hold true with
respect to the rings on the surface of water,
since these move faster or slower according
to the force of the cause which excited them.

Every* sound is rendered stronger or weak-
er, and may be heard at a greater or less dis-

tance, according to the density or rarity of
that elastic fluid by which it is propagated.
According to Mr. Hauksbee, who has made
deep researches into this branch of philoso-
phy, when air has acquired twice its com-
mon density it transmits sound twice as far

as common air; whence he reasonably con-
cludes, that sound increases, not only in -direct

proportion to the density of the air, but in

proportion to the square of this density.
If sound was propagated in an elastic fklid

more dense than the air, it would be canted
proportion ably farther. I have proved this,

says M. Brisson, by putting a sonorous body
into carbonic acid gas or fixable air, the
density of which is about one-third more than
.that of atmospherical air; the consequence
-was, that at that time, and in that situation,

the sound was very considerably increased.

Tor the same reason, the dryness of the air,

which increases its density,* has a consider-
able effect in rendering sound louder and
more audible. Sound is also much increased
by the reverberation of the pulses of the air

from those surrounding bodies against which
they strike, whence it happens that music is

so much louder in a close apartment than in

fhe open air.

Elastic fluids are, however, not the only
medium through which sound may be trans-

mitted
; for it may be propagated by means

of water and other liquors, which may be
proved by immersing a sonorous body in

water; but it must be observed, that in this

.case the sound will be less perceptible, and
will not extend to so great a distance; the
.cause of this diminution is, because mediums
for the transmission of sound should be elas-

tic, and that is a property which water and
.other liquors possess only in a very restricted

degree.

Sound is also transmitted by solid bodies,

provided they possess a sufficient degree of

elasticity to produce this effect.

Light, we have already seen, is projected
or reflected with incredible velocity ; but
sound is transmitted much more slowly, and
its progression is very perceptible to our
senses. The flash from a cannon, or even a

musket, may be seen some seconds before

the sound reaches our ears. As the motion
of light, therefore, is instantaneous with re-

spect to any moderate distance, this has

been the common means employed for as-

certaining the progress of sound. Sir Isaac

Newton observes that “
all sounding bodies

propagate their motions on all sides by suc-

cessive condensations and relaxations
; that

is, by an alternate progression and return of

the particles and these vibrations, when
communicated to the air, are termed pulses of

sound.

All pulses move equally fast. This is

proved by experiment ; and it is found that

they pass about one thousand one hundred
and forty-two feet in a second, whether the

sound is loud or lows grave or acute.

Some curious experiments were made, re-

lative to the propagation of sound, by Mes-
sieurs De Thury, Maraldi, and De la Caille,

upon a line fourteen thousand six hundred
and thirty-six fathoms in length, having the

tower of mount Lheri at one end, and the

pyramid of Montmartre at the other ex-

tremity of that distance : their observatory
was placed between those two objects. The
results of their observations were these : 1 st.

That sound moves one hundred and seventy-

three fathoms, French, in a second, when
the air is calm, 2d. That sound moves with
the same degree of swiftness whether it is

strong or weak; for these gentlemen ob-
served, that the disch. rge of a box of half a

pound of gunpowder exploded at Mont-
martre was heard at mount Lheri in the

same space of time as the report of a great
gun charged with nearly six pounds of

powder. 3d. That the motion of sound is

uniform ; that its velocity neither accelerates

nor diminishes through all the intervals of its

progress, as is the case with almost every
other species of motion, 4th. That the ve-

locity of sound is the same, whether a cannon
is placed towards the person who hears its re-

port, or turned a contrary way; in other
words, a great gun tired from the Tower of

London eastward, would be heard at West-
minster in the same interval of time as if it

was discharged towards the latter place. And
if the gun was discharged in a direction per-

pendicular to the horizon, it would be heard
as soon as if discharged in a right line to-

wards the hearer. By other experiments,
however, the progress of sound appears to

be impeded by a strong wind, so that it tra-

vels at the rate of about one mile slower in a
minute against a strong wind than with it.

A knowledge of the progression of sound is

not an article of mere sterile curiosity, but in

several instances useful ; for by this we are
enabled to determine the distance of ships or
other moving bodies. Suppose, for example,
a vessel fires a gun, the sound of which is

heard live seconds after the flash is seen; as

sound moves 1 142 English feet in one second,
this number multiplied by 5, gives the dis-

tance of 5710 feet. The same principle has
been applied to storms of lightning and
thunder, as to calculating the distance of it

from us. See Electricity.

The waves or pulses of sound being re"

flexible in their course when they qieet with
an extended solid body of a regular surface,

an ear placed in the passage of these reflected

waves will perceive a sound similar to the
original sound, but which will seem to pro-
ceed from a body situated in a similar po-
sition and distance behind the plane of re-

flection, as the real sounding body is before
it. This reflected sound is commonly called

an echo, which, however, cannot take place
at less than fifty-five feet ; because it is neces-

sary that the distance should be such, anfi
the reverberated or reflected sound so long
in arriving, that the ear may distinguish
clearly between that and the original sound.

Reflected sound may be magnified by
much the same contrivances as are used in

optics respecting light : hence it follows, that
sounds uttered in one focus of an elliptical

cavity are heard much magnified in the other
focus. The whispering-gallery at St. Paul’s
cathedral in London, is of tins description

;

a whisper uttered at one side of the dome is

reflected to the other, and may be very dis-

tinctly heard. The speaking and ear trum-
pets are constructed on this principle. The
best form for these instruments is a hollow-

parabolic conoid, with a small orifice at the
top or apex, to which the mouth is applied
when the sound is to be magnified, or tiie ear
when the hearing is to be facilitated.

The structure of the ear is one of the most
complicated and difficult subjects of physi-
ology ; and the reader is, therefore, referred
to that article for what concerns this branch
of acoustics.

Sound, musical. Sounds of such qualities

and dispositions as to produce that agreeable
and appreciable effect upon the ear which we
call melody, or harmony. We shall at

present confine our observations to that affec-

tion of sound by which it becomes distin-

guished into acute and grave

This difference has hitherto appeared t©
have no other causes than the different velo-

cities of the vibrations of the sounding bodies,
in fact, the tone or pitch of a sound seems to
have been discovered, by an abundance of
experiments, to depend on the nature of
those vibrations, whose difference we can con-
ceive no otherwise than as having different

velocities; and since it is proved, that all the
vibrations of the same chord are performed
in equal time

;
and that the tone of a sound,

which continues for some time after the
stroke, is the same from first to last; it fol-

lows, that the tone is necessarily connected
with a certain quantity of time in making
each vibration : and it is from this principle
that all the phenomena of tune are deduced.

If the vibrations are isochronous, the sound
is called musical ; and is said to be acuter, or
higher, than any other sound whose vibra-
tions are slower and graver, or lower than any
other sound whose vibrations are quicker.

From the same principle arise what we call

concords, &c. which are resolvable into the
frequent unions and coincidences of the vi-

brations of two sonorous bodies, and conse-
quently of the undulations of the air which
they occasion. On the contrary, the result

of less frequent coincidences of those vibra-
tions is what we call discord.

Another considerable distinction of musical
sounds is, that by which they are denomi-
nated long and short ; not with regard to the
sonorous body’s retaining a motion, once re-

ceived, a longer or lesser time, but to the
continuation of the impulse of the efficient

cause on the sonorous body for a longer or
shorter time ; as in the notes of a violin, &c.
which are made longer or shorter by strokes
ot different length or quic kness.

This continuity is, properly, a succession
of several sounds, or the effect of several dis-

tinct strokes, or repeated impulses, on the

sonorous body, so quick that we may judge
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it one continued sound, especially if it is con-
tinued in the same degree of strength

; and
hence arises the doctrine of measure and
time.

Sounds again are distinguished by musi-
cians into simple and compound.
A simple sound is the single product ofone

voice, or one instrument.

A compound sound consists of the sounds
«f several distinct voices or instruments, all

touted in the same individual time and mea-
sure of duration, that is, all striking the ear
together, whatever may be their other dif-

ferences. But in this sense there is a twofold
Compound, natural and artificial.

The -natural compound is that proceeding
from the manifold reflections of the first sound
from adjacent bodies, when the reflections

are not so sudden as to occasion echoes, but
are all given at the same moment, as well

as in the same tone, or pitch, with the first note.

The artificial compound, which alone
'•comes under the musician’s province, is that

mixture of several different sounds, which
being produced by art, the ingredient sounds
are separable, and distinguishable from one
another. In this sense the distinct sounds o!

several voices or instruments, or several notes
of the same instrument, are called simple
sounds, in contradistinction to the compound
ones, in which, to answer the purposes of
music, the simples must have such an agree-
ment in all relations, chiedyms to acuteness
and gravity, as that the ear may receive the
mixture with pleasure.

Sound, in geography, denotes in general
any streight, or inlet, of the sea, between the
two headlands.

Sound-board, in an organ, is a reservoir
into which the wind, drawn in by the bellows,
is conducted by a port-vent, and hence dis-

tributed into the pipes placed over holes in

its upper part; this wind enters them by
valves, which open by pressing upon the stops
or keys; after drawing the registers, which
prevent the air from entering any of the pipes,
except those it is required in.

SOUNDING, in navigation, the act of
trying the depth of the water, and the quality
of the bottom, by a line and plummet, or
other artifice.

At sea there are two plummets used for
this purpose, both shaped like the frustum of
a cone or pyramid. One of these is called
Hie hand-lead, weighing about eight or nine
pound

; and the other the deep-sea lead,
weighing from 25 to 30 pounds. The former
is used in shallow waters, and the latter at a
great distance; from the shore. The line of
tiic hand-lead is about 25 fathoms in length,
•and marked at every two or three fathoms,
in this manner, viz. at two and three fathoms
from the lead there are marks of black lea-

ther ; at five fathoms n white rag, at seven a
red rag, at ten and at thirteen black leather,
at fifteen a white rag, and at seventeen a red
one.

Sounding with the hand-lead, which the
seamen call heaving the lead, is generally
performed by a man who stands in the main-
chains to windward. Having the line all

ready to run out, without interrupt! n, lie

holds it nearly at the distance of a fathom
from the plummet; and having swung the
latter backwards and forwards three or four

j

times, in order to acquire the greater velo-
j

'City, lie swings it round bBheap^ and thence I
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as far forward as is necessary; so that, by the
lead’s sinking whilst the ship advances, the
line may be almost perpendicular when it

reaches the bottom. The person sounding
then proclaims the depth of the water in a
kind of song resembling theories of hawkers
in a city

; thus, if the mark of 5 is close to

the surface of the water, he calls, “ by the
mark five,” and as there is no mark at 4, 6, 8,
&c. he estimates those numbers, and calls,
“ by the dip four,” &c. If he judges it to be
a quarter or a halt more than any particular,

number he calls,
“ and a quarter five,” “and a

half four,” &c. If lie conceives the depth to

be three quarters more than a particular

number, he calls it a quarter less than the
next; thus, at four fathoms £, he calls, “ a
quarter less 5,” and so on.

The deep-sea lead-line is marked with two
knots at 20 fathoms, three at 30, four at 40,
&c. to the end. It is also marked with a single

knot at the middle of each interval, as at 25,
35,45 fathoms, &c. To use this lead more
effectually at sea, or in deep water on the
sea-coast, it is usual previously to bring-to
the ship, in order to retard her course ; the
lead is then thrown as far as possible from the
ship on the line of her drift, so that, as it

sinks, the ship drives more perpendicularly
over it. The pilot feeling the lead strike the
bottom, readily discovers the depth of the
water by the mark on the line nearest its

surface. The bottom of the lead, which is a
little hollowed there for the purpose, being
also well rubbed over with tallow, retains the
distinguishing marks of the bottom, as shells,

ooze, gravel, &c. which naturally adhere to
it.

r

I lie depth of the water, and the nature of
the ground, which are called the soundings,
are carefully marked in the log-book, as well
to determine the distance of the place from
the shore, as to correct the observations of
former pilots.

SOU r II KBNWOOD. See Artemisia.
SOW, in the iron-works, the. name of the

block or lump of metal they work at once in

j

the iron-furnace. The size of these sows of

;

iron is very different, even from the same

I

workmen, and the same furnace. These
;

furnaces having sand-stones for their hearths
and sides up to the height of a yard, and the
rest being made of brick, the hearth bv.the
force of the .fire is continually growing wider,

I
so that if it at first contains as much metal as

j

will make a sow of six or seven hundred
weight, it will at last contain as much as will

make a sow of 2000 weight.

SOWANS. See Starch.
SOVVNE, a term used in the exchequer,

where estreats that sowne not, are such as the
sheriff by his care and diligence cannot levy,
wherefore they are not regarded; and the
estreats that sowne, are such as lie may lew.
SPA. See Waters, mineral.
SPACE, in geometry, denotes the area of

any figure, or that which fills the interval or
distance between the lines that terminate it.

•

Space, in mechanics, the line a moveable
body, considered as a point, is conceived to
describe by its motion.

SPAN, a measure taken from the space'
between the thumb’s end and the tip of the
little finger, when both are stretched out.
The span is estimated at 3 hand’s-breadths,
or 9 inches. See Measure.
SPANIEL. See Canis.

4 S

SPAR. SeeFi.uAT nflime.
Spar, in mineralogy, a name given to those

earths which break easily into rhomboidal,
cubical, or laminated fragments with polished

!

surfaces. As the term spar is thug applied to

stones of different kinds, without any regard
to the ingredients ot which they art Compos-
ed, some additional term must be used to

express the constituent parts as well as the
figure; for instance, calcareous spar, gvp-
scous spar, &c. The spars found in Britain
and Ireland are of four different species,
•opaque, refracting, diaphanous, and stalac-

titical. 1. The opaque spar is rhomboidal,
hexangular, and triangular, of various' co-
lours, and is found in mines in Wales, Der-

,

byshire, &c. and at Ovens near Cork. 2,
1 I he refracting spar is rhomboidal, shows ob-
jects seen through it double, and sometimes

I

8, 1 2, or 16 images at once. It is frequent in

: the lead-mines of Derbyshire, Yorkshire, &c.

|

3. Diaphanous spar is rhomboidal, triangu-

|

!ar, hexangular, pyramidal or columnar
; and

|

is found in mines, quarries, and caverns, in
. many different places. 4. Stalact itical spar,

l

icicle, or drop-stone, is formed by the running

|

or dropping of water, containing a large pro-
portion of calcareous earth. It is opaque,

|

generally laminated, but from accidental cir-

|

cumstances assumes various forms. It oc-
curs at Knaresborough in Yorkshire, and at

,
Ovens near Cork.

|

A new species of spar has lately been
found in the least Indies, which, from its ex-

l

treme hardness, approaching to that of a dia-

!

mond, is called adamantine spar. It was

j

discovered by Dr. Black of Edinburgh to be
ja distinct species. Happening one day to
visit a lapidary, it was shown to him among

j

other specimens as a stone that was used in

j

the East Indies for polishing gems, and grind-
ling other hard substances. Dr. Black im-
mediately singled out a specimen, which he
sent to Mr. Greville, w ho requested M. Kla-
proth to analyse it.

There are two varieties of this spar
; one

of them comes from China, and crystallizes

,

' n hexagonal prisms without pyramids, the
length of the sides varying from six to twelve

i

lines; their breadth being about nine, of a
: grey colour with different shades. Though
,

the entire pieces are opaque, the thin laminae

|

are transparent, and when broken, its surface

|

appears slightly striated. Its crystals are co-
vered with a very fine and strongly-adhering

|

crust, composed of scales of silvery mica,
mixed with particles of red feld-spar. Some-
times the surface has martial pyrites or yel-
low sulphuret of iron adhering to it. "its
hardness is so great, that it not only cuts glass

as easily as the diamond, but even scratches
rock crystal and other very hard stones. Its

specific gravity is to that of water as 3710 to

1000. Sometimes it contains crystallized

grains of magnetic oxyd of iron, which may
he separated from the stone when pulverizecl

by means of the loadstone.

The other kind found in Hindostan is of a
white colour, and of a more laminated tex-
ture than the former: the grains of iron con-
tained in it arc likewise of a smaller size than
those of the former; they are not diffused
through the substance, but only adhere to its

surface. This spar is exceedingly difficult

to analyse. -

SPARGANIUM, bv r-reed, a genus -of

plants belonging to the class of monorcia, and
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to the order of triandria, and in the natural

system ranged under the 3d order, cala-

mariae. The amentum of the male flower is

roundish, the calyx is triphy lions, and there

is no corolhi.
r

l’ he amentum of the female

flower resembles that of the male. 'I he stigma

is bifid ; the fruit is a dry berry containing

one seed. There are three species, all of

them natives of Great Britain and Ireland,

and growing in pools and lakes.

SPARMANNIA, a genus of plants be-

longing to the class of polyandria, and to the

order of monogynia. The corolla consists of

four petals, and is bent back ; the nectaria

are numerous, and swell a little
;
the calyx

is quadriphyllous; the capsule is angulated,

qumquelocular and echinated. There is only

one species, the africana, a shrub of the Cape.

SPARROW. See Fringilla.
Sparrow-hawk. See Falco.
SPARTIUM, broom, a genus of plants

belonging to the class of diadelphia, and or-

der of decandria, and in the natural system

arranged under the 32d order, papilionacex.

The stigma is longitudinal and woolly above,

the filaments adhere to the germen. The
calyx is produced downwards. There are

27 species. AH these, except the scoparium,

are exotics, chiefly from Spain, Portugal,

Italy, &c. The scoparium, or common
broom, is used for a variety of purposes.

It has been a great benefit sometimes in drop- !

sical complaints. The manner in which Dr.
|

Cullen administered it was this: he ordered
t

half an ounce of fresh broom-tops to be boil-

:

ed in a pound of water till one-half of the

water was evaporated. He then gave two
table-spoonfuls of the decoction every hour

till it operated both by stool and mine. By
repeating these doses every day, or every

second day, he says some dropsies have been
'

cured. Dr. Mead relates, that a dropsical
|

patient, who had taken the usual remedies,

;

and been tapped three times without effect,
|

was cured by taking half a pint of the decoc-

tion of queen-broom tops, with a spoonful of

whole mustard-seed, every morning and even-

ing. “ An infusion of the seeds drunk treely

(says Mr. Withering) has been known to pro-

duce similar happy effects
;

but whoever

expects these effects to follow in every drop-

sical case will be greatly deceived. I knew
|

them succeed in one case that was truly de-

1

plorable; but out of a great number of cases

in which the medicine had a fair trial, this

proved a single instance.”

The flower-buds are in some countries

pickled, and eaten as capers; and the seeds

have been used as a bad substitute for coffee.

The branches are used for making besoms,

and tanning leather. They are also used in-

stead of thatch to cover houses. The old

wood furnishes the cabinet-maker with beau-

tiful materials for veneering. The tender

branches are in some places mixed with hops

for brewing, and the macerated bark may be

manufactured into cloth.

SPARGELSTEIN, a mineral found in

Spain, where it forms whole mountains, in

different parts of Germany, and in Cornwall.

It is sometime amorphous, and sometimes

crystallized. The primitive form of its cry-

stals is a regular six-sided prism. Its inte-

grant molecule is a regular triangular prism,

whose height is to a side of its base, as 1 to

iff. Sometimes the edges of the primitive

hexagonal prism are wanting, and small faces

in their place; sometimes there are small

faces instead of the edges, which terminate

the prism
;
sometimes these two varieties are

united.

SPARES, a genus of fishes of the order

thoracici : the generic character is, the teeth

strong; front teeth in some species disposed

in a single row, in others in a double, triple,

or quadruple row
:
grinders (in most species)

convex, smooth, and disposed in ranges,

forming a kind of pavement
-

' in the mouth:

lips thick
;
giil-covers unarmed, smooth, sca-

ly. The genus sparus is extremely numerous,

there being more than 40 species, and as the

greater number are exotic, very little is known
of their history; a general survey is therefore

all that can be expected ;
it may be observed

that they are much allied to the labri, and

that the distinction between these two genera

is not, in all cases, so clear as might be wish-

ed : in the Sy sterna Naturae erf' Linnaeus an

evident confusion takes place with respect to

the characters of both.

Sparus aurata. Gilt-head sparus. Ge-

neral length about fifteen inches, but occa-

sionally found of far larger size ; body broad

and thin, the back rising into a carina: na-

tive of the Mediterranean, Atlantic, and In-

dian seas, and held in considerable esteem as

a food ; much admired by the antient Greeks

and Romans, and by the former nation con-

secrated to Venus.

SPATHELIA, a genus of plants belong-

ing to the class of pentandria, and to the or-

der of trigynia. The calyx is pentaphyllous

;

the petals are fiye; the capsule is three-

edged and trilocular
;

the seeds solitary.

There is only one species, the simplex, which

'is a native of Jamaica, and was introduced

into the botanic gardens of this country in

1778 by Dr. Wright, late of Jamaica.

SPASM. See Medicine.
SPATULA, an instrument used by sur-

geons and apothecaries for spreading plas-

ters, bzc.

SPECIES, in algebra, the characters or

symbols made use ot to represent qu antities.

SPECIFIC, in medicine, a remedy whose

virtue and effect is peculiarly adapted to some

certain disease, is adequate thereto, and ex-

erts its whole force immediately thereon.

Specific, in philosophy, that which is pe-

culiar to any thing, and distinguishes it from

all others.

SPECIOUS ARITHMETIC, the same

with algebra.

SPECULATES LAPIS, in natural history,

a genus of talcs, composed of large plates vi-

sibly separate, and of extreme thinness
;
and

each fissile again separated into a number of

plates still finer. (See Talc.) Of this ge-

nus there are three species: 1. The white

shining specularis, with large and broad

leaves, commonly called isinglass and Mus-

covy glass ; its lamellae, or leaves, are ex-

tremely thin, elastic, and transparent
;

it

makes sometimes not the least effervescence

with aquafortis, and is not easily calcined in

the fire. It is imported in great quantities

;

the miniature-painters cover their pictures with

it ;
the lantern-makers use it instead ot horn;

and minute objects are usually preserved be-

tween two plates of it, for examination by the

microscope. 2. The bright-brown specularis,

with broad leaves ; a very valuable species,

though inferior to the former. 3. The purple

bright specularis, with broad leaves, the most

elegant of all the talcs, and as beautifully

transparent as the first kind.

SPECULUM, a looking-glass or minor,
capable of reflecting the rays ot the sun, &c.

See Optics : see also Foliating of looking-

glasses, vol. i. p. 758.

Speculum, in surgery, an instrument for

dilating a wound, or the tike, in order to ex-

amine it attentively.

Speculum for reflecting telescopes, is

made of a kind of white copper consisting of 32
parts of fine red copper, one ot brass, fifteen

of grain-tin, and three of white arsenic. 1 he

process given by the late J. Edwards, who
was rewarded by the board of Longitude for

disclosing it to^the public, was published in

the Nautical Almanack for 1787, and is as

follows: Melt the copper in a large crucible,

employing some black flux, composed of two

parts of tartar and one of nitre
;
when melt-

ed, add to It. the brass and the silver. Let

the pure tin be melted into another crucible,

also with some black flux. Take them both

from the fire, and pour the melted tin into

the fused mass in the large crucible. Stir

the whole well with a dry spatula of birch ;

and pour off the fused metal immediately

into a large quantity of cold water. J he

sudden chill of the water will cause the fluid

metal to divide into an infinite number of

small particles, which will cool instantly. 2.

If the copper is completely saturated, the

fracture of one piece of this mixed metal will

appear bright, and of a glossy look, resem-

bling the face of pure quicksilver. But if it

is a brown reddish-colour, it wants a little

more tin. To ascertain the required propor-

tion, melt a small quantity, known by weight,

of the mixed metal, with a known very small

part of tin; and, if necessary, repeat the trial

with different closes, till the fracture ot the

new mixture looks as already described.

Having now ascertained the necessary addi-

tion of tin that is required, proceed to the

last melting of the whole metal, together

with the additional proportional dose ot tin ;

fuse the whole, observing the same cautions

as before, and you will find that the mixture

will melt with a much less heat than that for

the first fusion. Have ready as many ounces

of white arsenic in coarse powder as there are

pounds in the weight ot metal; wrap up the

arsenic in a small paper, and put it, with a

pair of tongs, into the crucible ;
stir it well

with the spatula, retaining the breath to

avoid the arsenical fumes or vapours (which

however are not found to be hurtful to the

lungs) till they disappear; take the crucible

off the fire, clear away the dross from the top

of the metal
;
pour in about one ounce of

powdered rosin, with as much nitre, in order

to give the metal a clean surface, and pour

out the metal into the moulded flasks. 3.

The speculum should be moulded with, the

concave surface downwards, and many small

holes should be made through the sand up-

wards, to discharge the air. The moulding-

sand from Highgate near London, used by

the founders, is as good as any for casting

these metallic mirrors. The cast metal should

be taken out from the sand of the flasks whilst

it is hot, or else it may happen to crack if

left to cool within.

SPEEDWELL. See Veronica.
SPELTER. See Zinc.
SPENT, in the sea-languagey signifies the

same as broken.

9
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SPERGULA, spurrey, a genus of .plants

belonging to the class of decandria, and the
order ot pentagvnia, and in (he natural sys-

tem arranged under lhe22ud order, caryophyl-
lea;. The calyx is pentaphyllous

; the petals

five, and undivided
; the capsule oval, unilo-

cular. and containing five valves. There
are seven species, five of which are British;

,

1.

The arvensis, corn-spurrey, has linear fur-
j

rowed leaves, from eight to twenty in a
j

whorl. The flowers are small, white, and

[
terminal, It is frequent in corn-fields. In

Holland it is cultivated as food for cattle,

and has the advantage of growing on the very
poorest soils, but does not afford a great

deal of food. Poultry are fond of the seeds
; j

and the inhabitants of Finland and Norway
J

make bread of them when their crops of corn
fail. Horses, sheep, goats, and swine, eat

it. Cows refuse it. 2. The nodosa, knotted
spurrey. 3. Pentandra, small spurrey. 4.

Laricina, larch-leaved spurrey. 5. Saginoides,

pearlwort spurrey.

SPERMACETI. This peculiar oily sub-
stance is found in the cranium of the piiyseter

mocrocephalus, or spermaceti-whale. It is

obtained also from some other species. At
first it is mixed with some liquid oil, which is

separated by means of a woollen bag. The
last portions are removed by an alkaline lev,

and the spermaceti is afterwards purified by
fusion. Thus obtained it is a beautiful white
substance, usually in small scales, very brit-

tle, has scarcely any taste, and but little

smell. It is distinguished from ali other
fatty bodies by the crystalline appearance
which it always assumes. It melts, according
to the experiments of Bostock. at the tempe-
rature of 112°. When sufficiently heated' it

may be distilled over without much altera-

tion; but when distilled repeatedly, it loses

its solid form, and becomes a liquid oil. It is

soluble in boiling alcohol, but separates

again as the solution cools. About 150 parts

of alcohol are necessary to dissolve it. Ether
dissolves it cold, and very rapidly when hot

:

on cooling it concretes into a solid mass. It

dissolves also in hot oil of turpentine, but pre-

cipitates again as the liquor cools.

The acids have hardly any action upon it,

but it unites with the pure alkalies. With
hot ammonia it forms an emulsion which is

not decomposed by cooling nor by water.

It dissolves sulphur, and is dissolved by the
fixed oils. . _

SPERMACOCE, button-mood, a genus of

plahts belonging to the class of tetrandria,

and order of monogvnia, and in the natural

system arranged under the 47th order, stel-

Jat;c. I’he corolla is monopetalous and fun-

nel-shaped, and there are two bidentate seeds.

The species are 20, all stove plants from
warm climates.

SPHACELUS. See Surgery.
SPHjERANTHUS, a genus of plants be-

longing to the class of syngenesia, and to the
order of polygamia segregata; and in the na-
tural system arranged under the 49th order,
composite. Each partial calyx contains
eight florets; the florets are tubulated, the
female being scarcely distinguishable. The
receptacle is scaly ; and there is no pappus.
The species are four, the indices, the africa-

mis, the chinensis, and another.

SPILER1A, a genus of the class and or-

der cryptogamia fungi. The fructifications

are mostly spherical, opening at the top;
while young filled with jelly, when old with
blackish powder. They grow on the bark or
wood of other plants. There are 29 spe-

cies.

SPIIiEROCARPUS, a genus of the cryp-
togamia class of plants, and order alga;, con-
sisting of foliaceous matter, expanded on the
ground, and producing very large and obvi-
ous fructifications. Dr. Hill thinks it proba-
ble, that the male flowers are produced on se-

parate plants from the female, and have not
been discovered to belong to the same spe-

cies: no male parts of fructification are de-
scribed to us; the female parts consist of a
tubulated and inflated vagina, within which
is contained a large globular capsule, con-
taining a great number of small loose seeds.

SPHAGNUM, bog-moss, a genus of
plants belonging to the class of cryptogamia
and order of inusci. The anther® are glo-

bose; the mouth entire, and closed by an
operculum; the calyptra is warning. There
are three species, the palustre, aipuium, and

j

arboreum. 1. The palustre, common bog-
|

moss, grows on our bogs in wide patches, so

as frequently to cover a large portion of their

surface. The stalks are from two inches to

two feet long, irregularly surrounded with
numerous, conical, pendant branches, and
terminated with a rotaceous cluster of erect
short ones. It is generally believed, that the
roots and decayed stalks of this moss consti-

tute a principal' part of that useful bituminous
substance called peat, which is the chief fuel

of the northern regions. The Lapland ma-
trons are well acquainted with this moss.
They dry and lay it in their cradle, to sup-
ply the place of bed, bolster, and every co-
vering

;
and, being changed night and morn-

ing, it keeps the infant remarkably dean,
dry, and warm. It is sufficiently soft of it-

self; but the tender mother, not satisfied with
this, frequently covers the moss with the
downy hairs of the rein-deer; and by that

means makes a most delicate nest for the
young babe. 2. The alpinum, green bog-
moss. Its branches are subulate and erect

;

the anther® are oval. It grows in mountain
bogs in South Britain. 3. The arboreum,
creeping bog-moss, is branched; the anthe-
rs; are numerous, sessile, hairy, and grow
along the branches chiefly on one side. It is

found on the trunks of trees.

SPHENOIDAL SUTURE. See Ana-
tomy.
SPHENOIDES. See Anatomy.
SPHERE, is a solid contained under one

uniform round surface, such as would be
formed by the revolution of a circle about
a diameter thereof as an axis. See Geome-
try.
Sphere, properties of dhe, are as follow:

] . A sphere may be considered as made
up of an infinite number of pyramids, whose
common altitude is equal to the radius of the

sphere, and all their bases form the surface of

the sphere. And therefore the solid content
of the sphere is equal to that of a pyramid
whose altitude is the radius, and its base is

equal to the surface of the sphere, that is, the
solid content is equal to §• of the product of

its radius and surface.

2.

A sphere is equal to 4 of its circum-
scribing cylinder, or of tht cylinder of the

same height and diameter, and therefore equal

4 S 2

to the cube of the. diameter multiplied by

.523(1, ©r | of .7854 ; or equal to double a cone

of the same base and height. Hence a\ 0

different spheres are to one another as the

cubes of their diameters, and their surfaces

as the squares of the same diameters.

3. The surface or superficies of any sphere,

is equal to four limes the area of its great cir-

cle, or of a circle of the same diameter as the

sphere. Or,

4. The surface of the whole sphere is equal

to the area of a circle whose radius is equal to

the diameter of the sphere. And, in like

manner, the curve surface of any segment,

whether greater or less than a hemisphere, is

equal to a circle whose radius is the chord

line drawn from the vertex of the segment to

the circumference of its base, or the chord of

half its arc.

5. The curve surface of any segment or

zone of a sphere, is also equal to the curve

surface of a cylinder of the same height with

that portion, and of the same diameter with

the sphere. Also the surface of the whole

sphere, or of a hemisphere, is equal to the

curve surface of its circumscribing cylinder.

And the curve surfaces of their corresponding

parts are equal, that are contained between
any two places parallel to the base. And
consequently the surface of any segment or

zone of a sphere, is as its height or altitude.

Most of these properties are contained in

Archimedes’s treatise on the sphere and cylin-

der. And many other rules for the surfaces

and solidities of spheres, their segments.

Zones, frustums, &c. may be seen in Bonny-
castle’s Mensuration.

Hence, if d denotes the diameter or axis of

a sphere, s its curve surface, c its solid con-

tent, and a.=s .7854 the area of a circle whose
diam. is 1 ; then we shall, from the foregoing

properties, have these following general va-

lues or equations, viz.

f = ffr

d — 6c
=* —V

4a

Sphere, in astronomy, that concave orb,

or exuanse, which invests our globe, and in

whit h th 1 heavenly bodies appear to be fixed,

and at an equal distance from the eye.

Sphere, annill.11/. See Armii.lary
Sphere.
SPHERICS, the doctrine of the sphere,

particularly of the several circles described on
its surface, with the method of projecting the
same on a plane. See Projection of the

sphere.

A circle of the sphere is that which is made
bv a plane cutting it. If the plane passes

through the centre, it is a great circle ; if not,

it is a little circle,

The pole of a circle, is a point on the sur-

face of the sphere, equidistant from every
point of the circumference of the circle.

Hence every circle lias two poles, which are
diametrically opposite to each other; and all

circles that are parallel to each other have the

same poles.

Properties of the circles of the sphere.

1. If a sphere is cut in any manner by a
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plane, the section will be a circle; and a

great circle when the section passer, through

the centre, otherwise it is a little circle. Hence
all great circles are equal to each other : and

the line of section of two great circles of the

sphere, is a diameter of the sphere : and there-

fore two great ciicles intersect each other in

points diametrically opposite ;
and make

equal angles at those points ;
and divide each

other into two equal parts; also any great

circle divides the whole sphere into two espial

parts.

2. If a great circle is perpendicular to any

other circle, it passes through its poles. And
if a great circle passes through the pole of any

other circle, it cuts it at right angles, and

into two equal parts.

3. The distance between the poles of two

circles is equal to the angle of their inclina-

tion.

4. Two great circles passing through the

poles of another great circle, cut all the pa-

rallels to this latter into similar arcs. Hence,

an angle made by two great circles of the

sphere, is equal to the angle of inclination of

the planes of these great circles. And hence

also the lengths of those parallels are to one

another as the sines of their distances from

their common pole, or as the cosines or their

distances from their parallel great circle.

Consequently, as radius is to the cosine of the

latitude of any point oh the globe, so is the

length of a degree at the equator, to the

length of a degree in that latitude.

3. If a great circle passes through the poles

of another, this latter also passes through the

poles of the former ; and the two cut each

other perpendicularly.

6. If two or more great circles intersect

each other in the poles of another great cir-

cle ;
this latter will pass through the poles of

all the former.

7. All circles of the sphere that are equally

distant from the centre, are equal ; and the

farther they are distant from the centre, the

less they are.

8. The shortest distance on the surface of

a sphere, between any two points on that

surface, is the arc of a great circle passing

through those points. And the smaller the

circle is that passes through the same points,

the longer is the arc of distance between

them. Hence the proper measure, or dis-

tance, of two places on the surface of the

globe, is an arc of a great circle intercepted

between the same. See Theodosius, and

other writers on spherics.

SPHEROID, a solid body approaching to

the figure of a sphere, though not exactly

round, but having one of its diameters longer

than the other.

This solkl is usuallyconsidered as generated

bv the rotation of aii oval plane figure about

one of its axes. If that is the longer or

transverse axis, the solid so generated is called

an oblong spheroid, and sometimes prolate,

which resembles an egg, or a lemon ;
but if

the oval revolves about its shorter axis, the

solid will be an oblate spheroid, which re-

sembles an orange, and in this shape also is

the figure ofthe earth, and of the other planets.

The axis about which the oval revolves, is

called the fixed axis, and the other is the re-

volving axis, whichever of them happens to

he the longer.

S P H
When the revolving oval is a perfect el-

lipse, the solid generated by the revolution is

properly called an elhpsoid ; as distinguished

from the spheroid, which is generated from the

revolution of any oval whatever, whether it is

an ellipse or not. But generally speaking,

in common acceptation, the term spheroid is

used for an ellipsoid; and therefore, in what

follows, they are considered as one and the

same thing.

Any section of a spheroid by a plane, is an

ellipse (except the sections perpendicular to

the fixed axis, which are circles) ; and all pa-

rallel sections are similar ellipses, or having

their transverse and conjugate axes in the

same constant ratio ;
and the sections parallel

to the fixed axis are similar to the ellipse from

which the solid was generated.

For the surface of the spheroid, whether It is ob-

long or oblate:

Letf denote the fixed axis,

r the revolving axis,

a = .7854, and q = ^ —
j
then will

the surface s be expressed by the following se-

ries, using the upper signs for the oblong sphe-

roid, and the under signs for the oblate one
;
viz.

, = 4*r/X(l

&cc . ;
where the signs of the terms, after the first,

are all negative for the oblong spheroid, but al-

ternately positive and negative for the oblate

one.

H once, because the actor 4 arf is equal to

4 times the area of the generating ellipse, it

appears that the surface of the oblong sphe-

roid is less than 4 times the generating ellipse :

but the surface of the oblate spheroid is greater

than 4 times the same; while the suriace of

the sphere falls in between the two, being just

equal to 4 times its generating circle.

Huygens has given two elegant construc-

tions for describing a circle equal to the super-

ficies of an oblong and an ovate spheroid,

which he says he found out towards the latter

end of the year 1657.

Of the solidity of a spheroid. Every
spheroid, whether oblong or oblate, is, like a

sphere, exactly equal to two-thirds of its cir-

cumscribing cylinder. So that, if/denotes

the fixed axis, r the revolving axis, and a —
7854 ;

then j afr
2 denotes the solid content of

either spheroid. Or, which comes to the

same thing, if t denotes the transverse, and c

the conjugate axis of the generating ellipse ;

then iacH is the content of the oblong sphe-

roid,

and |acH is the content of the oblate sphe-

roid.

Consequently, the proportiyn of the former

solid to the latter, is as c to t, or as the less

axis to the greater.

Farther, if about the two axes of an ellipse

are generated two spheres and two spheroids,

the four solids will be continued proportionals,

and the common ratio will be that of the two

axes of the ellipse; that is, as the greater

sphere, or the sphere upon the greater axis, is

to the oblate spheroid, so is the oblate sphe-

roid to the oblong spheroid, and so is the ob-

long spheroid to the less sphere, and so is the

transverse axis to the conjugate.

Spheroid, universal, a name given to

the solid generated by the rotation of an

ellipse about some other diameter, which is

neither the transverse nor conjugate axis.

SPHEX, a genus of insects of the order |
hymenoptcra. The generic character is,

mouth with jaws, without tongue ;• antennas
of ten joints; wings fiat-incumbent (not j

pleated) in each sex; sting concealed. As
the insects of the genus ichneumon deposit

J
their eggs in the bodies of other living insects, J
so those of the genus sphex deposit theirs in

j

dead ones, in order that the young larva*,

when hatched, may find' their proper food, j

I . Thus the sphex figulus ot Linnaeus, having-

found some convenient cavity for the pur-
pose, seizes on a spider, and having killed it,

deposits it at the bottom : then lax ing her egg
in it, she closes up the orifice of the cavity
with clay : the larva, which resembles the
maggot of a bee, having devoured the spider,

spins itself up in a dusky silken web, and
changes into a chrysalis, out of which, within
a certain number of days, proceeds the com-
plete insect, which is of a black colour, with
a slightly foot-stalked abdomen, the edges of
the several segments being of a brighter ap-

;

pearance than the rest of the body. It should
be added, that the female of this species pre-
pares several separate holes or nesis as above
mentioned, in each of which she places a dead
insect and an egg : each cell costing her the
labour of about two days.

2. The sphex viatica of Linnaeus, which is

of a black colour and slightly hairy, with,

brown wings, and the fore part of the abdo-
men ferruginous with black bands, seizes ca-
terpillars in a similar manner, burying one in

every cell, in which she deposits an egg, and
then closes up the cell.

3. Sphex sabulosa Lin. is a black and hairy
species, with the second and third joints of th'e

' abdomen ferruginous. It inhabits sandy aiul

gravelly places, in which the female" digs-

holes with her fore-feet, working in the man-
ner of a dog, in order to form the cavity, in
which she places either a spider or a caterpil-

lar; after which she closes up the cavity, hav-
ing first laid her egg in the dead insect.

Linnaeus, in his description of this insect, con-
tradicts the generic character, since lie ob-
serves that it has a retractile snout containing )

the tongue.

Many of the extra-European spheges are
insects of a very considerable size. The
whole genus is very much allied to those of
vespa and apis. There are 38 species. Seb’
Plate Nat. Hist. fig. 36y.

SPHINCTER. See Anatomy.
SPHINX, the hawk moth, a genus of insects

of the order lepidoptera. The generic cha-
racter is, antenna; thickest in the middle, sub-
prismatic, and attenuated at each extrem ity ;

wings deflected; flight strong, and commonly
in the evening or morning. The insects

of this genus have in general a large thorax
and thick body, commonly tapering towards
the extremity. The name sphinx is applied
to the genus on account of the posture as-

sumed by tiie larvae of several of the larger
species, which are often seen in an attitude

much resembling that of the Egyptian sphinx,
viz. with the tore parts elevated, and the rest

of the body applied flat to the surface.

1. One of the most elegant insects of this

genus is the sphinx ligustri, or privet hawk-
moth. It is a large insect, measuring nearly
four inches and a half from wing’s end to wing’s
end; the upper wings of a brown colour, most
elegantly varied or shaded with deeper and
lighter streaks and patches

;
the under wings

6
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avid body are of a fine rose-colour, barred with

transverse black stripes. The caterpillar,

which is very large, is smooth, and of a tine

green, with seven oblique purple and white

stripes along each side: at the extremity of

the body, or top of the last joint, is a horn or

process pointing backwards. This beautiful

caterpillar is often found in the months of

July and August feeding on the privet, the

lilac, the poplar, and some other trees, and ge-

nerally changes to a chrysalis in August or

September, retiring for that purpose to a con-

siderable depth beneath the surface of the

ground, and, after casting its skin, continuing

during the whole winter in a dormant state,

the sphinx, emerging from it in the succeed-

ing June.

2. The sphinx ocellata is perhaps still more
beautiful: it is rather a smaller insect than

the preceding, and has the upper wings and

body brown, the former finely clouded with

different shades, while the lower wings arc of

a bright rose-colour, each marked with a

large ocellated black spot with a blue interior

circle and a black centre. This insect pro-

ceeds from a green caterpillar of a rough or

shagreen-like surface, marked on each side

by seven oblique yellowish-white streaks, and
furnished, like the preceding, with a horn at

the tail, it is principally found on the willow

;

retires under grcun 1, in order to undergo its

change into the chrysalis state, in the mouth
of August or September ; and in the following

June appears the complete insect.

3. But the largest and most remarkable, if

not the most beautiful European insect of this

genus, is the sphinx atropos of Ipmmis, see

Plate Nat. Hist. fig. 370, which very consi-

derably exceeds in size both the species al-

ready mentioned. The upper wings are of a

fine dark-grev colour, with a few slight varie-

gations ot dull orange and white : the under

wings are of a bright orange-colour, mark-

ed by a hair of transverse black bands

;

the body is also orange-coloured, with the

sides marked by black bars, while along

the top of the back, from the thorax to the tail,

runs a broad blue-grey stripe: on the top of

the thorax is a very large patch of a most sin-

gular appearance, exactly representing the

usual figure of a skull or death’s-head, and

of a pale grev, varied with dull ochre-colour

and black. When in the least disturbed or

irritated, this insect emits a sti idulous sound,

something like the squeaking of a hat or

mouse; and from this circumstance, as well as

from the mark above-mentioned on the thorax,

is held in much dread by the vulgar in se-

veral parts of Europe, its appearance-being re-

garded as a kind ot ill omen, or harbinger of

approaching fate. We are informed by the

celebrated Reaumur, that the members of a

female convent in France were thrown into

great consternation at the appearance of one
of these insects, which happened to fly in

during the evening at one of the windows of

thedormitory. The caterpillar from which this

curious sphinx proceeds is in the highest de-

gree beautiful, and far surpasses in size every

other European insect of the kind; measuring

sometimes near live inches in length, and

being of a very considerable thickness : its

colour is a bright yellow, the sides marked
by a row of seven most elegant broad stripes

®'r bands, of a mixed violet and sky-blue co-
' lour. This caterpillar is principally found on

the potatoe and the jessamine, those plants

being its favourite food. It usually changes

into a chrysalis, in the month of September,

retiring for that purpose pretty deep un-

der tiie surface of the earth; the com-
plete insect emerging in the following June

or July. The sphinx atropos ,s generally

considered as a very rare insect; and as the

caterpillar feeds chiefly by night, concealing

itself during the day under leaves, &c. it is not

often detected.

We shall not conclude the survey of the ge-

nus sphinx without observing, that it contains

some species of a smaller size, and of a some-
what different habit from the kinds above de-

scribed. Among these is the beautiful sphinx

iillipi lidula-, or dropwort sphinx, common in

meadows towards the decline of summer, and
which is distinguished by having the upper
wings of an oblong-oval shape and of a dark

shining green colour, with blood-red spots,

and the lower wings red with a dark green
edging: the caterpillars of a pale yellow, with

rows of squarish black spots, and often seen

feeding on various meadow-plants and grasses

:

it does not undergo its change under ground,
but encloses itself in an oval shining yellow

web of silk, attached to the stem of some
grass, &c. In this it changes into a chrysalis,

out of which in about the space of three weeks
emerges the complete insect. See l’late Nat.

llist. iig. 371.

Others of the smaller sphinges are remark-
able for having the wings in a considerable

degree transparent: of this kind is the sphinx

apiformis, which is of an aspect at first sight

more resembling that of a wasp or hornet
than of a sphinx, the wings being transparent

with merely a slight edging of brown, and the

thorax and abdomen varied with black and
yellow. The caterpillar inhabits the hollows

of poplar, sallow, willow, and lime trees, feed-

ing on the substance of the bark; changing
to a chrysalis in April, anci the fly appearing
in the mouth of June.

Sphinx crabroniformis is so much like the

former as scarcely to be distinguished from it,

and inhabits the hollows of the sallow and
other willows, feeding on the wood: it changes
to a chrysalis in May, and the fiy appears in

July.

SPICA VIRGIN IS, a star of the first

magnitude, in the conste'lation Virgo.

SPIDER. See Aran e a.

Spider’s Web. See Silk.

Spider's Venom. See Poisons.
SPIELMANNIA, a genus of the didvna-

mia angiospefmia class and order. The calyx

is rive-cleft ; corolla bearded at the throat,

with five-cleft border; drupe with a two-

celled, two-seeded nut. There is one spe-

cies, a shrub of the Cape.
SPIES, in war, are persons employed to

give intelligence of what the enemy is doing.

By making a proper use of the necessary

creatures, the most secret designs of an ene-

my may be discovered, the positions his army
are to take, the stations of his fleets, and even
the manner in which the former is to be se-

cured by masked batteries, or the latter be

kept firm with chain-moorings, as was the

case off Boulogne in 1800. If they are ap-

prehended, they immediately suffer death.

SPIG ELIA, ivorm gras*, a genus of plants

belonging to the class of pentandria, and order

ofmonogynia; and in the natural system ar-

ranged under the 47th order, stellata*. The
corolla is funnel-shaped

;
the capsule is didy-

(L)3

in oils, bilocular, and polyspermous. There
are two species, the anthelinia and marilan-

dica. 1. The anthelmia, see Plate Nat.

Hist., fig. 372, has an herbaceous stem, and
its highest leaves are fourfold. This plant is

generally found in low dry lands, after they

have been turned up some months, and after

great rains ; its taste is herbaceous, and some-
what clammy

;
its growth is soft and sudden;

its stalk hollow, smooth, and roundish. Its

medical qualities are highly spoken of by Dr.
Browne. 2. The mariiandica, perennial

worm-grass, or Indian pink. Its stem is four-

cornered; all the leaves opposite. Dr.
Garden gave it in what he calls continued or

remitting low worm-fevers, and found its effi-

cacy promoted by the addition of rad. ser-

penlar. virg.

SPIKING up the ordnance, a sea-phrase,

used for fastening a quoin with spikes to the

deck dose to the breech of the carriages of

great guns, that they may keep close and firm

to the ship’s sides, and not get loose when the

ship rolls, and by that means endanger the

breaking out of a butt-head of a plank.

SB1LANT11US, a genus of plants belong-
ing to the class of syn'genesia, and to the or-

der of polvgamia lequalis. The common ca-

lyx is erect; the leaflets numerous, sub-

equal, and oblong, the two exterior being
longer than the rest. The calyx is almost
equal; down two-toothed, rectangular, coni-

cal, chaffy. There are nine species, annuals

of hot climates.

SP1NACIA, spinage, a genus of plants

belonging to the class of djeeeia, and to the

order of pentandria; and in the natural sys-

tem arranged under the 12th order, holo-

raceax 'Die male calyx is quinquepartite

;

there is no corolla: the female calyx is qua-
drifid

;
no corolla ; there are four styles, and

one seed within the indurated calyx. There
are only two species, the oleracea and fera.

1. Tlie oleracea, common spinage, has sessile

fruits and sagittated leaves. It lias been cul-

tivated in Britain since 1568, but it is not

known from what country it was originally

brought. When intended for winter use, it

should be sown on an open spot of ground in

t he latter end of July ; observing to do it, if

possible, when the weather is rainy. The
way of gathering it to advantage is only to

take off the longest leaves, leaving those in

the centre to grow bigger ; and at this rate a
bed of spinage will furnish the table for a
whole winter, till the spinage sown in spring

is become fit for use, which is commonly in

April. 2. The fera, wild spinage, produces
its fruit on footstalks.

SP1N.E. See Botany.
SPINALIS. See Anatomy.
SPINDLE, in the sea language, is the

smallest part of a ship’s capstan, which is be-
twixt the two decks. '1’he spindle of thejeer-

capstan has whelps to heave the viol. 'Die
axis of the wheel of a watch or clock is also

called the spindle. Among miners, the spin-

dle is a piece of wood fastened into either

stow-blade.

Spindle-Shell. See Buccinum.
SPINE, spina dorsi. See Anatomy.
SPINEL. This stone, which comes from

the island of Ceylon, is usually crystallized.

The form of its integrant particles is the tetra-

hedron. The primitive form of its crystals is

a regular octahedron, composed of two fdur-

sided pyramids applied base to base, each of
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the sides of which is an equilateral triangle.

In some cases two opposite sides of the pyra-

mids are broader than the other two ;
and

sometimes the edges of the octahedron are

wanting, and narrow faces in their place. For

figures and descriptions of these, and other

varieties of these crystals, the reader is re-

ferred to Rome de Lisle and the abbe Est-

ner. Lt occurs also in tetrahedrons, in rhom-

boids whose faces have angles of 120’ and 60’,

in rhomboidal dodecahedrons, and in four-

sided prisms terminated by four-sided pyra-

mids.

The texture of the spinel is foliated.

Fracture conchoiclal. Its lustre is 3. Trans-

parency 2 to 4. It causes a single refraction,

llardiiess 13. Specific gravity 3.570 to

3.625. Colour red, of various shades ; some-

times also blue, green, and yellow. The con-

stituents of the spinel are, according to

Vauquelin, ' Klaproth,

86.00 alumina 76 alumina

8.50 magnesia 16 silica

5.25 chromicacid 8 magnesia
1.5 oxide of iron

99.76
101.5

SPINET, or Sfinnet, a musical instru-

ment ranked in the second or third place

among harmonious instruments. 1 he harp-

sichord is a kind of spinet, only with another

disposition of thekeys.

SP1N1FEX, a genus of plants belonging to

the class of polygamia and order of dioecia.

The hermaphrodite dowel's have a calyx with

bivalved biilorous glumes, the valvelets being

parallel to the raehis ;
the corolla is bivalved

and awnless ; there are three stamina and two

styles. In the male flowers the calyx is com-

mon with the hermaphrodite
;
the corolla and

stamina are similar. There is only one spe-

cies, tlie ‘Squarrosus, a grass of the East

Indies.

SPINNING, the act of reducing silk, flax,

hemp, hair, wool, or other matter, -into thread.

Spinning is either performed on the wheel,

or with a distaff and spindle, or with other

machines proper for the several kinds of work-

ing. Hemp, flax, nettle-thread, and other

like vegetable matters, are to be wetted in

spinning: silks, wools, See. are spun dry, at

least they do not stand in need of water

:

there is, however, a way of spinning or reel-

ing silk as it comes off the cases or balls,

where hot, and even boiling, water is to be

used. The vast variety, and importance of

these branches of our manufactures, which

are produced from cotton, wool, and flax,

spun into yarn, together with the cheapness

of provisions, and the low price of labour, in

many foreign countries, which are the rivals

of our trade, have occasioned many attempts

at home to render spinning more easy, cheap,

and expeditious. Mr. Arkwright has carried

the invention to a high degree of perfection

He not only contrived methods for spinning

cotton, but "obtained a patent for making cot-

ton, flax, and wool, into yarn.

SPINSTER, in law. an addition usually

ygiven to all unmarried women from a vis-

count’s daughter downwards.

SPIO, a genus of vermes of the order

mollusca. The generic character is, body

projecting from a tube, jointed, and furnished

with dorsal fibres
;
pecluncles or feet rough

with bristles, and placed towards the back ;

feelers two, long, simple; eyes two, oblong.

There are two species, viz. 1. The setiedrn is,'

which inhabits the ocean where there is a

clayey bottom, is about three inches long:

the tube is composed of agglutinated parti-

cles of earth, thin, erect, and thrice as long as

the body. From this the animal projects its

capillary white feelers, in search of food,

which consists of marine worms. 2. Eili-

cornis, that inhabits the Greenland sens: tube

fragile, erect, greenish, from which it pro*

jects its feelers in search of planariai and
other small marine worms.

SPIRACULA, in entomology, holes or

pores on each side of every segment of the

abdomen, through which insects breathe.

SPIREA, a genus of plants belonging to

the class of icosandria, and to the order of

pentagynia; and in the natural system ar-

ranged under the 26th order, pomaceae. The
calyx is quinquelid; petals five; capsule po-

lyspermous. There are 22 species ; of which

two only are British,' the fllipfcndula and ul-

maria.

SPIRAL, in geometry, a curve line of the

circular kind, which, in its progress, recedes

from its centre.

A spiral, according to Archimedes, its in-

ventor, is thus generated: If a right line, as

All (Plate Miscel. tig. 222), having one end
fixed, at B, is equally moved round, so as

with the otlie.r end A to describe the periphery

of a circle
;
and, at the same time, a point is

conceived to move forward equally from B
towards A, in the right line BA, so that the

point describes that line, while the line gene-

rates the circle: then will the point, with its

two motions, describe the curve-line B 1,2,

3, 4, 5, &c. which is called the helix or spiral

line; and the plane space, contained between
the spiral line and the right line BA, is called

the spiral space.

If also you conceive the point B to move
twice as slow as the line AB, so that it shall

get but half-way along the line BA when that

line shall have formed the circle; and if then

you imagine a new revolution to be made of

the line carrying the point, so that they shall

end their morion at last together ; there will be
formed a double spiral line, and the two spi-

ral spaces, as you see in the figure. From
the genesis of this curve, the following corol-

laries may be easily drawn. 1. The lines

Bl2, Bit, B 10, &c. making equal angles

with the first and second spirals (as also B 12,

B10, B8, Ike.), are in arithmetical propor-

tion. 2. The lines B 7, B 10, &cv. drawn
any how to the first spiral, are to one another

as the arches of the circle intercepted betwixt

BA and those lines. 3. Any lines drawn
from B to the second spiral, as B 18) B 22, &c.

arc to each other as the aforesaid arches, to-

gether with the whole periphery added on
both sides. 4. The first spiral space is to the

first circle as 1 to 3. And, 5. The first spiral

line is equal to half the periphery of the first

circle; for the radii of the sectors, and con-

sequently the arches, are in a simple arithme-

tic progression, while the periphery of the

circle contains as many arches equal to the

greatest; win refare the periphery to all those

arches is to ti e spiral lines as 2 to 1.

Spiral, in architecture and sculpture, im-

plies a curve that ascends, winding about a cone

or spire, so that all the points thereof con-

tinually approach the axis. It is distinguish-

ed from the helix, by its winding round a

S P o
cone, whereas the helix winds in the same
manner round a cylinder.

Spirals, proportional, are such spiral

lines as the rhumb-lines on the terrestrial

globe; which, because they make equal an-

gles with every meridian, must also make
equal angles with the meridians in the stereo-

graphic projection on the plane of the equa-
tor

;
and therefore will be, as Dr. Hailey ob-

serves, proportional spirals about the polar
point. See Rhumb.
SPIRITS, ardent. See Alcohol.
SPIRITUALITIES- of a bishop, are the

profits that he receives as a bishop, and not as

a baron of parliament; such are the duties of

his visitation, presentation-money, what arises

from the ordination and institution of priests)

the income of his jurisdiction, &c.
SPIT-INSECT, or Cuckow Spit. See

Cicada.
SPLACHNUM, a genus of plants belong-

ing to the class of cryptogamia, and order of

musci. The anthem: are cylindrical, and
grow on a large coloured apophysis or um-
braculum. The calyptra is caducous. The
female star grows on a separate stem. There
are six species, the rubrum, luteum, splnvri-

cum, ampullaceum, vasculqsum,angustatuni.

SPITTLE. See Saliva.
SPLEEN. See AN ATOMY.
SPLICING, in the sea-language, is the

untwisting the ends of two cables or ropes, and
working the several strands into one another
by a Add, so that they become as strong as if

they were but one rope, &e.
SPONDEE, spondenis, in antient poetry,

a foot consisting of two long syllables, as

oinnes. Some give the appellation spondaie

to verses composed wholly of spondees, or at

least that end with two spondees ; as,

Constitit, atque oculis Phrygia agmina cir-

cumspexit.

SPONDIAS, hog-plum, a genus of the

decandria pentagynia class of plants, the

flower of which consists of five ovated, plane,

and patent petals
;
and its fruit is an oval

berry, containing four nuts in each cell. It is

called monbin by Plunder. There are four
species, trees of the West Indies.

SPONDYLUS, a genus of vermes tes-

tacea. The generic character is, animal a
tethys; shell hard, -solid, with unequal valves ;

one of the valves convex, the other rather

flat : hinge with two recurved teeth, sepa-

rated by a small hollow. There are four spe-

cies. Tlie gcederopus, which has a shell

slightly cared and spinous, inhabits the Indian

and other seas, and is found in infinite varieties

as to size, thickness, and colours; sometimes
entirely purple, orange, white, or bloom-co-

lour; sometimes marked with various streaks.

See Plate Nat. Hist., fig. 373.

SPONGIA, sponge, in natural history;

a genus of animals belonging to the class of

vermes, and order of zoophyta. It is fixed,

flexible, and very torpid, growing in a variety

of forms, composed either of reticulated fibres,

or masses of small spines interwoven together,

and clothed with a living gelatinous flesh, full of

small mouths or holes on its surface, by which
it sucks in and throws out the water.

Fifty species have already been discovered,

of which 10 belong to the British coasts. 1,

Oculata, see Plate Nat. Hist. tig. 374, or
branched sponge, is; delicately soft and very
much branched; the branches are a little

compressed, grow erect, and often united to-
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gether. They have rows of cells on each

margin, that project a little. This species

is of a pale yellow colour, from live to ten

inches. high. T he fibres are reticulated; and
the flesh of the gelatinous part is so tender,

that when it is taken out of the water it

soon dries away. It is very common round

the sea-coast of Britain and Ireland. This

description wifi be better understood by
observing that along the edges, and on the sur-

face of the branches, are rows of small papil-

lary holes, through which the animal receives

its nourishment. 2. Cristata, or cock’s-

comb sponge, is flat, erect, and soft, growing

in the shape of cock's combs, with rows

of little holes along the tops, which project

a little. It abounds on the rocks to the east-

ward of Hastings in Sussex, where it may be

seen at low water. It is commonly about

three inches long, and two inches high, and
of a pale yellowish colour. When put into a

glass of sea-water, it has been observed to

suck in and squirt out the water through little

mouths along the tops, giving evident signs

of life. 3. Stuposa, tow-sponge, or downy
branched sponge, is soft like tow, with round

branches, and covered with fine pointer!

hairs. It is of a pale yellow colour, and

about three inches high. It is frequently

thrown on the shore at Hastings in Sus-

sex. 'Phis sponge is so closely covered

with a fine down, that the numerous small

holes in its surface are not discernible. 4.

Dichotoina, dichotomous or forked sponge,

is stiff, branched with round, upright, elastic

branches, covered with minute hairs. It is

found on the coast of Norway, and also, ac-

cording to Berkenhout, on the Cornish and

Yorkshire coasts. It is of a pale yellow co-

lour; and full of Very minute pores, guarded

by minute spines. 5. Urens or tomentosa,

stinging sponge, or crumb-of-bread sponge, is

of many forms, full of pores, very brittle and

soft, and interwoven with very minute spines.

It is full of small protuberances, with a hole

in each, by which it sucks in and throws out

the water. It is very common on the. British

coast, am! is frequently seen surrounding tu-

cuses. it is found also on the shores of N orth

America, Africa, and in the East Indies.

When newly taken out of the sea, it is of a

bright orange-colour, full of gelatinous flesh
;

but when dry it becomes whitish, and when
broken has the appearance of crumb of bread.

If rubbed on the hand it will raise blisters;

and if dried in an oven, its power of stinging

is much increased, especially that variety of

it which is found on the sea-coast of North
America. 6. Palmata, pal mated sponge, is

like a hand with fingers a little divided at the

top. The mouths are a little prominent, and
irregularly disposed on the surface. It is

found on the beach at Brighthelmstone. It is

of a reddish colour, inclining to yellow, and
of the same soft woolly texture with the

spongia oculata. 7. Coronata, coronet

sponge, is very small consisting of a single tube

surrounded at the top by a crown of little

spines. The tube is open at the top. The
rays that compose the little crown are of a

bright shining pearl-colour; the body is of a

pale yellow. It has been found in the har-

bour of Emsworth, between Sussex and Hamp-
shire. 8. Botryoidos, grape sponge, is very

tender and branched, as if in bunches: the

bunches are hollow, and are made up of oblong

oval figures having the appearance of grapes;

and each bunch is open at top. This species

is of a bright shining colour. The openings
at the top are evidently the mouths by which
the animal imbibes and discharges moisture.

When the surface is very much magnified, it

appears covered with little masses of triple,

equidistant, shining spines. 9. Lacustris,

creeping sponge, has erect, cylindrical, and
obtuse branches. It is found in lakes in

Sweden and England. 10. Fluvial ilis, river

sponge, is green, erect, brittle, and irregu-

larly disposed in nun teams branches. It

abounds in many parts of Europe, in the fresh

rivers of Russia and England, but particu-

larly' in the river Thames. It scarcely exhi-

bits any symptoms of life, and is of a fishy

smell : its pores or mouths are sometimes
filled with green gelatinous globules. It differs

very little from the lacustris.

So early as the days of Aristotle, sponges
were supposed to possess animal life ; the per-

sons employed in collecting them having ob-
served them shrink when torn from the rocks,

thus exhibiting symptoms of sensation. The
same opinion prevailed in the time of Pliny

;

but no attention was paid to this subject till

count Marsigli examined them, and declared

them vegetables. Dr. Peysonell, in a paper
which he sent to the Royal Society in the year
1752, and in a second in 1757, affirmed they
were -not vegetables, but the production of

animals
;
and has accordingly described the

animals, and the process which they per-

formed in making the sponges. Mr. Ellis,

in the year 1762, was at great pains to dis-

cover these animals. For this purpose he dis-

sected the spongia urens, and was surprised to

find a groat number of small worms of the ge-

nus of nereis or sea scolopendra, which had
pierced their way through the soft substance
of the sponge in quest of a safe retreat. That
this was really the case, he was fully assured

of, by inspecting a number of specimens of the

same sort of sponge, just fresh from the sea.

He put them into a glass filled with sea-water

;

and then, instead of seeing any of the little

animals which Dr. Peysonell described, he

observed the papilla* or small holes with which
the papillae are surrounded contract and dilate

themselves. lie examined another variety

of the same species of sponge, and plainly

perceived the small tubes inspire and expire

the water. He therefore concluded, that the

sponge is an animal, and that the ends or open-
ings of the branched tubes are the mouths by
which it receives its nourishment, and dis-

charges its excrement.
SPONGIOSE, in anatomy, an appella-

tion given to several parts of the body.

SPONSORS. See Godfathers.
SPONTANEOUS, or Equivocal, Ge-

neration. See Equivocal Genera-
tion.
SPONTOON, is a weapon much like a

halberd, formerly used instead of a half-pike,

by the officers of foot. When the spontoon
was planted, the regiment halted

;
when

pointed forwards, the regiment marched
; and

when pointed backwards, the regiment re-

treated.

SPOONBILL. SeePLATALEA.
SPOONING, in the sea-language, is said

of a ship, which being under sail in a storm at

sea, is unable to bear it, and consequently

forced to put right before the wind.

SPOTS, in astronomy. See Maculje.
SPOUT, See Waxek-Spout.

SPRAT. See Clupea.
SPRING, in natural

.
history, a fountain

or source of water, rising out of the ground.
See Water.

Origin of springs. The water which falls

on the surface of the earth, in rain, snow, &c.
penetrates its substance till it meets with a
stratum of clay, stone, or some other matter,
which stops its descent

;
it then glides late-

rally on the stratum which sustains it, and in
the direction to which it leans, till meeting
with an aperture, it appears on the surface of
the earth in the form of a spring. As water,
like other matter, obeyg the force of gravity,
and therefore has a tendency to descend,
springs are always lower than the source from
which they are supplied. Springs are most
common on the sides and at the bottom of
mountains

; they are seldom found quite at

the summit of a mountain, and are rare where
a country is every where level to a consi-

derable distance, because there the strata are
parallel, and do not conduct the water to any
particular point. In order to obtain water,
therefore, in fiat countries, it is generally ne-
cessary to dig into the earth, when it is found
to flow copiously from the sides of the opening,

.

at no great distance from the surface. When
wells are dug in elevated situations, water is

seldom met with till we have dug to a consi-
derable depth, and got below the general le-

vel of the country.
A curious circumstance occurs in the mak-

ing of wells at Modena and Stiria in Italy.

Thevvorkmen begin by digging through several
strata or soils, till they come to a very hard
kind of earth much resembling chalk

;
here

they begin their mason-work, and build a well,

which theyr carry on at their leisure till they
have finished without being interrupted with
one drop of water, and without any apprehen-
sion of not finding it when they come to make
the experiment. The well being finihed, they
bore through the hard bed of chalk, upon
which the well is built, with a long auger, but
take care to get out ofthe well before,they draw
it out again

;
which when they have done, the

water springs up into the well, and in a little

time rises to the brim, nay sometimes overflows
the neighbouring grounds. . Now there can be
little doubt, that these waters flow from reser-
voirs which are collected- within the Appe-
nine mountains, not far from Modena, and
taking their course through subterraneous
passages, endeavour to force their ascent to-
the same height from which they descend,

,

wherever they can find a vents

As alt the water which falls in -rain has un-
dergone a natural distillation, it is mucin
more pure when it first falls, than after it has
passed through different strata of the earth
and rises in springs. Spring water is always

.

found to contain some foreign admixture; if

tliis should be only an earthy salt, the water •

is called hard; if it contains other substances,,

it then receives the denomination of,mineral
water. See Soap. i

For intermitting springs, see Hydrosta-
tics, Vol. I. p. 953.

Hot springs. There is no phenomenon
which has more completely battled the ef-
forts of modern philosophy than this. The
most probable hypothesis (though not satis-
factory) is, that the same causes operate to •

produce these which produce volcanoes
; but

that their permanent temperature arises fron>i

the inflammatory matter being confinedby an
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immense pressure, while the heat may be con-

tinued to a considerable degree in the earth,

without exhibiting to our at'l righted senses the

formidable phenomenon of a volcanic fire.

)t must be acknowledged that it is in volcanic

regions, that tepid waters are found in the

greatest quantity ; and it is in these that they

display the most striking phenomena. At

Laagervarm, a small lake, two days journey

from mount Hecla, in Iceland, there are hot

spouting springs, one of which throws up a co-

lumn of water to the height of twenty-four feet .

A piece of mutton and some salmon-troutwere

almost boiled to pieces, in six minutes, in one

of these springs. At Geyser in tint same

island, there are forty or lifty spouting springs

within the compass of three miles; in some

the water is impregnated with clay, and white

an its appearance ;
in some, where it passes

through a tine ochre, it is as red as scarlet ; in

-some it spouts forth in a continued stream ;

in others, at intervals like an artiticial jet-d’eau.

The large*t which Von Troil observed had

an aperture nineteen feet in diameter, through

which the water spouted, at intervals, nine or

ten times a day ;
round the top of it is a

bason, which, together with the pipe, is in

the form of a cauldron ; the margin of the ba-

son is nine feet higher than the conduit, and

its diameter lifty -six feet. The water was

thrown up in an immense column, at different

times, to the height of from thirty to sixty

feet, and at one time to the height of ninety-

two feet. Previously to this explosion the earth

began to tremble in three different places,

and a noise was heard like a battery of can-

non.
Another writer states, that at Geyser, in

Iceland, there springs up a hot water, which

iiponcooUpg, deposits siliceous earth ; and that

of this very- flatter it has formed for itself a

crater, in which columns of water, of a stu-

pendous bulk, after they have been thrown

to the height of ninety teet and upwards, fall,

and are again received. The heat of the water

during the explosion cannot be measured ;

but after it has risen and fallen through a

stratum of air ninety feet thick, it raises the

thermometer to 212°, which evinces that

the heat in the bowels of the earth must

be much more intense ; and at this we
shall cease to wonder when we consider, that

in this case the subterraneous tire acts

upon the water in caverns closed up by

very thick strata of stones, ah apparatus far

more effective than Papin’s digester. The
crater was at first undoubtedly formed, and

is daily strengthened, by siliceous earth, which

quits the menstruum on its being cooled, falls

down, and, being in somewhat like a soft state,

•concretes.

About sixty yards from the shore ofthe island

of Ischia, at a place called St. Angelo, acolumn

, of boiling water bubbles on the surface of the

sea with great force, and communicates its

heat to the water of the sea near it. ft boils

winter and summer, and is of great use to the

inhabitants in bending their planks for ship-

building, &c. The fishermen also frequently

employ this curious cauldron to boil their tish.

Near the shore of this island sir William Ha-

milton found, when bathing in the sea, many

spots where the sand was so intensely hot

milder his feet as to oblige him hastily to re-

tire,
x
',

There is also a boiling spring near \ iterbo,

*u the Roman state, called the Bullicatne. It is

a circular pool of about sixty feet in diameter,

and exceedingly deep, the water of v hich is

constantly boiling. It is situated in a plain

surrounded by volcanic mountains. A stony

concretion floats on the surface of the pool,

which being carried off by the superfluous

water, is deposited, and is constantly forming

a labes or tufa, of which the soil ail around the

pool is composed.

These fountains are best accounted for by
supposing the pipe or conduit to communicate
with a large reservoir of water, which being

subject to the heat of a volcanic lire, the

steam generated in the reservoir by the boil-

ing of the water acts forcibly on the water

in the shaft or pipe, and eject* it by its elastic

force in the form of a fountain, which will act

with more or less vigour according to the de-

gree of heat, and according to the resistance

which the water encounters in its passage.

The most singular circumstance is the num-
ber of these springs which are found in almost

every country ; and even in those countries

which have long ceased to be volcanic. F.ng-

land itself has its tepid springs, and those of

Bath, Buxton, &c. are well known. Cam-
den mentions, a well near Wigan, in Lan-
cashire, which was called the burning well.

If a candle was applied to its surface, he says,

a flame was exCitecMike that of ardent spirits

set on lire, and the heat and inflammation thus

excited would continue sometimes for the space

of a whole day, and were sufficientto boil eggs,

and even meat. Camden however mentions

the well as having 1o*t its inflammable pro-

perty in his time
;
but he notices two others

of a* similar description, one in the same
neighbourhood, and another in Shropshire.

Should, then, the’ fact be as it is related by-

Camden, the philosophic reader will not find

it difficult to explain the cause. The country

where the well is, or was situated, abounds
in coals. The well is therefore impregnated

with naphta, or some bituminous vapour;
this, upon the application of an ignited body,

is capable of inflammation, and can even com-
municate a considerable portion of heat to

t he water of the well itself. There is no proof,

however, that the Bath or Buxton waters are

impregnated with any bituminous matter,

though coals are plentiful in the neighbour-

hood ; and as these waters contain a small por-

tion of iron, there is reason to suppose them
connected with beds of pyrites, or possibly

with a latent subterraneous fire. On the

whole we are not sufficiently acquainted with

the internal parts of the earth to account sa-

tisfactorily for these and other phenomena of

a similar "kind ; and whatever is advanced in

the way of theory on these topics should be

advanced with becoming diffidence, and rather

with a view of exciting the attention and curio-

sity of others, than for the purpose of establish-

ing a system unsanctioned by experiment, or

building a reputation on the fallible basis of

mere hypothesis!. See Waters, Mineral.

Spring, in mechanics, denotes a thin

piece of tempered steel, or other elastic sub*

stance; which, being wound up, serves to put

several machines in motion by its elasticity, or

endeavour to imbend itself: such is the spring

of a clock, watch, &c.

The spring of a lock, gun, or pistol, is a

piece of steel, violently bent ; which, being

s t at liberty, beats back the bolt of the lock,

or strikes down the cock.

SPRINGING of a mast, in the sea lan-

guage, is when it cracks, but is not broken in

any part of it ; as the partners, hounds, &c.

SPRUCE-BEER, a cheap and wholesome
liquor, which is thus made: lake of water
sixteen gallons, and boil the half of it. Put
the water thus boiled, while in full heat, to

the cold part, which should be previously put
into a barrel, or other vessel

; then add six-

teen pounds of treacle or molasses, with a few
table-spoonfuls of the essence of spruce, stir-

ring then hole well together; add half a pint

of yeast, and keep it in a temperate situation,

with the bung-hole open, for two days, till the

fermentation- is abated. Then close it up, or
bottle it off, and it will be lit for being drunk
in a few days afterwards. In North America,
and perhaps in other countries, where the
black and white spruce-lirs abound, instead of
adding the essence of the spruce at (he same
time with the piolasses, they make a decoc-
tion of the leaves and small branches of tnese

trees, and find the liquor equally good. It is

a powerful antiscorbutic, and may prove very
useful in long sea-voyages.

SPUNGE. SeeSpoNGiA.
SPUNG1NG, in gunnery, the cleaning a

gun’s inside with a spunge, in order to pre-

vent any sparks of lire from remaining in it,

which would endanger the life of him who
should load it.

SQUALl S, the shark, a genus of fishes of

the order nantes. The generic character is;

mouth situated beneath the anterior part at

the head, with numerous teeth disposed in

rows. Spiracles on each side the neck, in

most species live in number, of a semilunar

shape. Body oblong, somewhat cylindric.

The animals of tiiis genus are said to be much
rarer in the Baltic than in any other sea : they
are viviparous, and aie observed to produce
more young at a time than the rays, but each
included, as in those fishes, in a quadrangular
capsule or involucrum, each extremity of

which is extended inlo a long, contorted, car-

tilaginous thread of great-length. Many of

t he sharks are said to emit a phosphoric light

during the night: they are chiefly of a soli-
]

tary nature, and, in general, devour with in- I

discriminating voracity, almost every animal <

substance, whether living or dead ;
some few

species however are observed to feed chiefly

on fuci and other marine vegetables. There
are 34 species, the most remarkable of which
are,

1. Squalus carcharias. White shark. The
great or white shark, so remarkable for its

vast size and its powers of destruction, is ah
inhabitant of most parts of the globe, though
much more frequently seen in the warmer
than the colder latitudes : it is said to reside

principally in the depths of the ocean, v hence
it rises at intervals in order to prowl for prey,

and is considered as the most voracious of all

the inhabitants of the deep. It arrives at the

length of more than thirty feet, and is of a

somewhat thicker or broader form than most :

of the genus: the head is of a depressed

shape, and broad ;, terminating in front in an
obtuselv pointed shout : the mouth is of vast

width, and furnished on the margin of each
jaw with from three to six rows of strong Hat,

triangular, sharp-pointed, and finely serrated

teeth, which are so imbedded in their invest-

ing cartilage as to be either raised or depressed

at pleasure : the tongue is broad, thick, anfl
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cartilaginous, and the throat extremely wide

:

the eyes, as in most of the genus, of a'blueish

or greenish cast, rather small, and half over-

hung by their skinny veil : the pectoral fins

are large, strong, broad, and pointed: the

first dorsal fin moderately large, somewhat
falcated behind, and pointed : the second is

situated very low on the back, near the

origin of the tail, which is slightly lengthened,

and of a bilobate shape, the upper lobe or

division slightly pointed, and the lower or ter-

minal lobe rather rounded: -so great is the

I strength of this part, that even a young shark

I of about six feet in length is able by a stroke

Of its tail to break a man’s leg
;

it is usual

therefore with sailors to cut off the tail the in-

stant they drag a shark on board : the anal

fin is placed somewhat beyond the middle of

the abdomen, and is of moderate size, and of

a somewhat square outline: the general colour

of the whole animal is a pale or whitish ash,

darker or browner on the upper parts : the

mouth is situated considerably beneath the

front, for which reason the animal is said,
1 like most others of this genus, to be obliged

to turn on its back, or rather side, in order to

seize its prey. /

‘ r Sharks (says Mr. Pennant) are the dread
of sailors in all hot climates, where they con-

stantly attend the ships, in expectation of

what may drop overboard: a man that has

that misfortune perishes without redemption :

they have been seen to dart at him like gud-
geons to a worm.” They are said to attack

negroes in preference to Europeans, and are

observed in particular to attend with unre-

mitting assiduity the passage of the slave-ships

from the coasts of Africa to the West Indian

|
islands, and, as Cepede very happily and

,

justly observes, may be considered as form-
ing a proper escort to the cruel conductors

I of those most accursed vessels. “ A master

[

of a-Guinea-ship (says Pennant) informed me
that a rage of suicide prevailed among his

5 -new-bought slaves, from a notion the unhappy
creatures had, that after death they should be

restored again to their families, friends, and
country. To convince them that at least they
should not reanimate their bodies, he ordered
one of their corpses to be tied by the heels to

j

a rope, and lowered into the sea ; and though
it was drawn up again as fast as the united

|

force of the crew could be exerted, yet in that

j short space the sharks had devoured every
part but the feet, which were secured at the

I

end of the cord.” The shark does not spare

j
even its own species. A Laplander, accord-

1 ing to Leems, had taken a shark, and fastened

it to his canoe
; but soon missed it, without

being able to guess how : in a short time after-

wards he caught a second of much larger size,

in which, when opened, he found the one he
had lost.

The internal parts of the shark presentmany
remarkable particulars: the brain is small:
the heart furnishedwith one ventricle and one
auricle, which latter is of very large size, and
receives the vena cava. In the stomach and

; intestines, according to Commersou, are usu-

j

ally found a great many taenia; or tape-worms,
I which net only infest the cavities of these

parts, but even penetrate into and lodge them-

[

selves between the interior coats : these ani-

: mals, therefore, by their vellication and mo-
tions, must he supposed to aggravate the na-

.
tural voracity of the shark, and to impel it to

(engorge a large quantity of food, in order to
Vol. II.

SQUALUS.

allay the sensations excited by these internal
enemies : the milt, in the male fish, is disposed
into two portions, and equals the length of
about a third of the whole animal ; and in the
female the ovaries are of similar length. Du-
ring the breeding-season, which takes place at

different periods in different climates, the
sharks are observed to approach the shores, in

order to deposit their young in the most fa-

vourable situations : these are discharged, to
the number of two or three at a time, still

adhering to the capsule in which they had
been before inclosed, and are excluded be-
fore the young animal has had time to break
from it : the length of the newlv-hatched
shark does not exceed that of a few inches.

2.

Squalus maximus, basking shark. This
is a very large species, scarcely, if at all, infe-

rior in size to the white shark; its length, ac-
cording to Mr. Pennant, being from three to
twelve yards, and even Sometimes more.
Great numbers ofthis species ofshark were ob-
served to visit the bays of Caernarvonshire
and Anglesea in the summers of 1756 and a
few succeeding years; continuing there only
during the hot months, and quitting the coast
about Michaelmas. They appear in the firth

of Clyde, and among the Hebrides, in the
month of June, in small shoals of seven or
eight, but more frequently in pairs

; and de-
part again in July. “ They had nothing (says
Mr. Pennant), of the fierce and voracious na-
ture of other sharks, and were so tame as to
suffer themselves to be stroked : they gene-
rally lay motionless on the surface, commonly
on theij- bellies, bat sometimes, like tired

swimmers, on their backs: their food seemed
to consist entirely of sea-plants, no remains of
fish being ever discovered in the stomachs of
numbers that were cut up, but the half-digest-

ed parts of algae, &c.” Linnaeus says they
feed on medusae.

Mr. Pennant adds, that a shoal of this spe-
cies will permit a boat to follow them without
accelerating their motion till almost within
contact, when it is usual for the harpoon er to

strike his weapon into them as near the gills

as possible
; but that they are often so insen-

sible as not to move till the united strength
of two men has forced in the harpoon deep-
er. As soon as they perceive themselves
wounded, they fling up their tail, and plunge
headlong to the bottom, and frequently coil

the rope round them in their agonies, at-

tempting to disengage the harpoon from them
by rolling on the ground, for it is often found
greatly bent. As soon as they discover that

their efforts are in vain, they swim away with
amazing rapidity, and with such violence, that

there has been an instance of a vessel of

seventy tons having been towed away against
a fresh gale: they sometimes run off with
two hundred fathom of line, and with two
harpoons in them, and will employ the fishers

for* twelve, and sometimes for twenty-four
hours, before they are subdued: when killed,

they arc either hawied on shore, or, if at a

distance from land, to the vessel’s side : the
liver (the only useful part) is taken out, and
marked out, and melted into oil in kettles

provided for the purpose. A large fish will

yield eight barrels of oil, and two of useless

sediment. The fishers observed on these
sharks a sort of leech, of a reddish colour, and
about two feet long, but which fell off when
the fish was brought to the surface of the

water, and left a white mark on the skin,
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3. Squalus caUilus. Spotted shark. Lesser
spotted dog-fish. Habit rather slender: length
from two to three feet ; head large

; snout
prominent, and slightly pointed ; skin rough;
body cylindric; colour pale brick-red, marked
with very numerous, small, rounded, blackish,
or dusky spots; abdomen whitish; both the
dorsal fins placed much nearer to the tail than
the head

; ventral fins connate, large, and of
a- slightly pointed form

;
anal fin small; tail

long, bilobate, with the lower lobe continued
to a considerable distance beneath. Native
of the European seas: a very voracious ani-
mal, preying on the smaller fishes, crabs, Ac.
According to Pennant it breeds from nine to
thirteen young at a time, is very numerous on
our own coasts, and very injurious to the
fisheries: the liver is said to be highly noxious,
causing long-continued stupor, succeeded by
an universal itching, with a total desquama-
tion of the cuticle.

4. Squalus stellaris. Rock shark, or greater
spotted dog-fish. The general colour of this

animal is a reddish grey, with round, .un-

equal, blackish spots scattered over the whole
body.

r

i he male and female are said to differ
as to the disposition of spots. Native of the
European seas, generally frequenting rocky
places, and preying on various moilusca and
Crustacea. Its skin is used in commerce for
the same purposes as those of other small
sharks, and the flesh is esteemed somewhat
more eatable than that of the former species.
In Edwards’s figure of the young of this fish,

the body is represented as barred across the
back with several broad brown bands.

5. Squalus ocellatus. Ocellated shark.
Length about two feet and a half : colour ash-
brown, with a few scattered dusky spots;
back crossed by a few dusky bands; abdomen
greenish-grey: teeth numerous, small, sharp,
compressed, and dilated at the base

:
pectoral

fins rounded, and of a dusky or blackish co-
lour, edged with white

; first dorsal fin situ-

ated beyond the ventral, marked at its ante-
rior edge with two black spots, and emargi-
nated behind; second of similar shape, bnt
smaller: anal fin placed very near the tail,

which is slightly sublobate. Native of the
southern Pacific : observed about the coasts
of New Hoiland during the first voyage of
sir Joseph Banks.

0. Squalus zygaena. Hammer-headed shark.
Perhaps the most deformed of all the marine
animals. Length from five to fifteen or -even-
teen feet: habit rather slender; body subey-
lindric : head dilated on each side to a great
extent

; the eyes, vvhic h are very large, being
placed at each extremity

; mouth beneath, as
in other sharks; teeth sharp, denticulated on
each side, and disposed in three rows in each
jaw ; first dorsal fin rather large, of a some-
what falcated shape, and placed towards the
upper part of the back

; the second much
smaller, and situated near the tail, which is

rather short than long, and lobed beneath, the
fin running on nearly as far as the vent

; co-
lour brown above, paler or whitish beneath.
Native of the Mediterranean and Indian seas,

where it is scarcely less voracious and formi-
dable than e ven the white shark itself

; attack-
ing such as are accidentally exposed to its

.

fury, or are incautiously bathing or swimming
in its neighbourhood. It is observed about
the coasts of the southern islands, and parti-

cularly of Otaheite, where the natives, trust-

ing to their dexterity, in swimming, appear t®
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hold it m but little dread, since they bathe
without apprehension in places known to be
infested by it. This fish is said to produce
about ten or fourteen young at a birth. See
.Plate Nat. Hist. fig. 375.

7. Squalus pristis. Saw-snouted shark. The
saw-fish is a large species of shark, growing
to the length of fifteen feet or more : the head
is slightly flattened at the top, and is produced
in front into a very long, flat, straight, and
slightly tapering bony snout, covered, like

the rest of the animal, by minute scales:

along the edges project a great number of

very strong, large, slightly flattened, and very
sharp-pointed toothlike processes; the mouth,
as in other sharks, is placed beneath, and is

furnished on the edges of the jaws with seve-

ral rows of small and somewhat blunt teeth,

paving the lips, as in some of the rays. The
habit of the fish is rather slender; the body
convex above, and somewhat flattened be-
neath ;

the dorsal fins placed as in the squalus
acanthias and several others. The saw-fish

is an inhabitant of the Mediterranean and
.northern seas, and was known to the ancient
writers by the title of pristis. In the embryo
animal the edges of the snout are observed to

be nearly smooth, or but slightly undulated
by the projection of the incipient teeth or
processes, which are supposed to be of very-

quick growth.

SQUARE. See Geometry.
Square number, the product of a num-

ber multiplied into itself.

Square, in ihe military art, a particular

formation into which troops are thrown on
critical occasions; particularly to resist the
charge of cavalry.

Square, solid, is a body of foot, where
both ranks and riles are equal. It was former-
ly held in great esteem

;
but when the prince

of Nassau introduced the hollow square, this

was soon neglected.

Square, hollow, is a body of foot drawn
up, with an empty space in the centre, for

the colours, drums, and baggage, facing every
way to resist the charge of the horse.

Square, oblong, a square which is not at

right angles, but represents the figure of an
oblong, whose sides are unequal. Thus as

eight companies of equal numbers would form
a perfect square, ten make an oblong.
Square, perfect, a square whose sides are

equal and at right angles. The perfect square,

in the formation of troops, seems best calcu-

lated for military movements and arange-
ments. Battalions, for instance, which are

composed of eight companies, with one hun-
dred rank and tile in each, are equal to every
species of disposition. It is upon this principle,

we presume, that the French have distributed

their infantry. British regiments, on the con-
trary, consist of ten companies, and are so

composed that no square of this kind can be
formed. This is manifestly a defect in our
system. it is indeed remedied by the gre-

nadier and light infantry companies being oc-

casionally detached, or cast into separate bat-

talions ; so that the remaining companies, by
being told off, are brought to eight equal
parts.

Square root. See Algebra, and Arith-
metic.
SQUIRREL. See Sciurus.
STACHYS, a genus of plants belonging

to the class of didynamia, and order of gynv
iiospermia

;
and ija . the natural system ’

ar-

5 T A
ranged under the 42d order, verticillata\ The
upper lip of the corolla is arched, the lower

lip reflexed, and the larger intermediate laci-

nia is marginated. The stamina, after shed-

ding the farina, are bent towards the sides.

There are 24 species. Four only are natives

of Britain; viz. 1. Sylvatica, hedge-nettle.

The plant is hairy all over, erect, a yard high,

and branched. 'I he whole plant has a strong

fetid smell. It grows commonly in woods and
shady places, and flowers in July or August.

It will dye yellow. 2. Palustris, clown’s all-

heal. The roots are white and tuberous.

The stalk is branched at the bottom, and two
or three feet high. The flowers are red or

purple. This plant has a fetid smell and bitter

taste, and is reckoned a good vulnerary. It

grows on the sides of rivers and lakes, in low

moist grounds, and sometimes in corn-fields.

3. Germanica, base horehound. The stem
is downy, and about two feet high. The leaves

are white, downy, wrinkled, and indented.

The flowers are white, purplish within, and
grow in multiflorous ,whorls. It grows in

England. 4. Arvensis, corn-stachys, petty

iromvort, or all-heal. T he stalk is ten or

twelve inches high, square, branched, and
hairy. It is frequent in corn-fields, and grows
from June to August.

STADIUM, an antient Greek long mea-
sure, about a furlong.

ST/EHELINA, a genus of plants belong-

ing to the class of syngenesia, and order of

polygamia aequalis
;
and in the natural system

arranged under the 49th order, composite.

The receptacle is paleaceous, the chaff being

very short; the pappus is branchy, and the

antherae caudated. There are 10 species, the

gnaphaloides, dubia, arborescens, fruticosa,

ilicifolia, eorymbosa, chanisepeuce, imbricata,

spinosa, and hastila.

STAG. See Cervus.
Stag-beetle. See Lucanus.
STALACTITE, oi-Stalactagnia, stony

concretions resembling icicles, in natural, his-

tory, or crystalline spars formed into oblong,

conical, round, or irregular bodies, composed
of various crusts, and u uallv found hanging in

form of icicles from the roofs of grottoes, &c.

See Spar.
Of this class there are various species: as

the hard, white stalactite ; the white, shattery

stalactite; and the yellow, shattery, crystal-

line stalactite. See Plate Nat. Hist. fig. 384.

STALAGMITIS, a genus of the moncecia

order, in the polygamia class of plants; and
in the natural method ranking under the 38lli

order, tricoccse. The calyx is either quadri-

phyllous or hexaphyllous ;
the corolla consists

of four or of six petals
;
the receptacle is fleshy,

and somewhat square-shaped; the filaments

ab >ut30. In the hermaphrodite flower the

stylus is short, thick, and erect; the fruit is a

berry of a globular shape, unilocular, and
browned with the stylus and stigma : they con-

tain three oblong jointed triangular seed's. Of
this there is only one species, viz. the carnbo-

gioides, a native of the East Indies and of the

warmer parts of America. From this plant is

obtained tiie gutta cambogia, or gum gamboge
of the shops. See Gum resins, and Gam-
boge.

Till very lately botanists were at a loss for

the true nature of the plant which yields this

gum. Koenig, a native of Ireland, and an ex-

cellent botanist, travelled over a great part of

India, and collected a great number of new

plants, and among the rest the stalagmite/

These he bequeathed to sir Joseph Banks.

STALK. See Botany.

S TAMINA. See Botany.

Stamina, in the animal body, are defined

to be those simple original parts, which ex-

isted first in the embryo. See Physio-
logy.

STAMP DUTIES, a branch of the pub-
lic revenue, raised by requiring, that all deeds

or documents, in order to be valid, shall be
written on paper or parchment bearing a

public mark or seal, for which a tax is paid.

Stamp-duties are said to have originated

in Holland, and were introduced into Eng-
land in 1671, by “ an act for laying imposi-

tions on proceedings at law these duties

were very numerous, and were at first grant-

ed for nine years ; they were afterwards con-

tinued for three years from 1680, when, in

consequence of the unfortunate jealousies be-

tween the crown and parliament, they were
suffered to expire. It was not long, how-
ever, before the necessities of the govern-

ment caused this mode of taxation to be
again resorted to as a source of revenue more
to be depended on than some of the taxes

which then existed; an act was accordingly

passed in 1694, for imposing several duties

upon vellum, parchment, and paper, which

may be considered as the commencement of

the present stamp-office, as a particular set

of commissioners were then appointed for

managing the duties ; and about four years

after, several new duties were granted, to

continue for ever, to which numerous addi-

tions have at different times been since

made.
The total gross produce of the stamp-du-

ties, in the year 1713, was 107,779k, the

charges of management of which amounted
to 14,296k, leaving a nett produce of only

93,483k In 1723, the nett produce had in-

creased to 130,409k ;
and it seldom exceed-

ed this amount till 1757, when some new
stamp-duties were imposed, by which the

total nett amount of this revenue was in-

creased to 267,725 k: in 1766 it amounted
to 285,266k

;
and no material additions were

made till towards the conclusion of the Ame-
rican war. In 1782, a duty was imposed on

fire-insurances, which, though not actually

collected by means of stamps, was classed

with the stamp-duties. In 1784, additional

duties were laid on gold and silver plate. In

1785, duties were laid on post-horses, quack

medicines, game-licences, attorneys’ licences,

and pawnbrokers ;
all of which were deemed

stamp-duties, and considerably augmented
the annual amount. But a far greater in-

crease took place in the course of the war

which began in 1793, during which new
stamp-duties were imposed on receipts, bills

of exchange, attorneys’ articles, sea-insur-

ances, licences to wear hair-powder, horse-

dealers’ licences, legacies, hats, stage-coaches,

deeds, armorial bearings, smalt notes, medi-

cines, and several other articles, which soon

increased this branch of the revenue to more-

than double its form r amount; and it is a

mode of taxation which it is in general so

difficult to evade, and is attended with such

a comparatively small expence in collecting,

that there can be little doubt that it will

be extended as far as possible.

Total gross produce of the stamp-duties of



STAMP DUTIES,

Great Britain, in liie year ending 5th Janu-

ary 1806:
England and Wales °£3,931,616 8 6|
Scotland - - 262,669 4 3§

<£4, 194,285 12 lOf

This amount is subject to various deduc-

tions, as, the charges of management, dis-

counts, and other parliamentary allowances,

the cost of parchment and paper for the

country distributors, an allowance to the two

universities on almanacks, and many inci-

dental expences, which reduced the actual

nett produce paid into the exchequer to the

following sums

:

England and Wales of 3,672,793 5 2

Scotland - - 246,170 17 2

3,918,964 2 4

The expence of collection amounted to

31. 5s. per cent, on the gross revenue, or

31. 9s. 5d. per cent, on the nett produce,

which is considerably less than the manage-

ment of this branch of the public income

amounted to a few years back.

The total gross produce of the stamp-du-

ties of Ireland for the year ending 5th Janu-

ary 1806, was 501,943/. 9v. 10jd., and the

nett sum paid into the exchequer 456,535 /.

1 Is. 4|;d . ; the expence of collection amount-

ed to 5l. 0s. Id. per cent, on the gross pro-

duce, or 51. 7s. 6$d. per cent, on the nett

produce.

The following are the stamp-duties at pre-

sent in force:

Actions, entry of, in inferior courts, for 40.s.

and upwards, Is. 6d. 12 Geo. c. 22.

Acts. See Notarial Acts.

Adjudications, apprisings, charter, resig-

nation, dare-constat, cognition of heirs, heri-

table right, confirmation, novodamus, prin-

cipal and original instrument of surrender,

retour, sasine, and service in Scotland, 9s. 6d.

37 Geo. 111. c. 90.

Administration. See Probate.

Admiralty, or cinque-ports. Any answer

exhibited in these courts, 7s. 4l Geo. III.

c. 86.

Any libel, allegation, deposition, or inven-

tory, exhibited in the courts of admiralty or

cinque-ports, 5s. 37 Geo. III. c. 90.

Any copy of any citation, monition, or an-

swer,” ma»'e in the courts of admiralty or

cinque-ports, 5s. 37 Geo. III. c. 90.

Any copy of any libel, allegation, deposi-

tion, or inventory, exhibited in the courts of

admiralty or cinque-ports, 5s. 37 Geo. III.

c. 90.

Any personal decree, warrant, or moni-

tion, in any court of admiralty, or the cinque-

ports, or any copy thereof, 10s. 27 Geo.
III. c. 90.

Any sentence given in the courts of admi-

ralty or cinque-ports, or any attachment

made out by the same, or relaxation thereof,

It. 37 Geo. III. c. 90.

Any7 sentence or final decree exhibited in

the courts of admiralty or cinque-ports, or

any7 copy thereof, 4.y. 37 Geo. III. c. 90.

Admission into corporations or companies,

8s. 37 Geo. III. c. 90.

Admission into any inn of chancery, 41. 2s.

57 Geo. III. c. 90.

Admission into any of the four inns of court,

16/. 4?. 37 Geo. ill. c. 90.

Admittance of fellow of college of physi-

cian 5
, attorney, clerk, advocate, proctor,

notary, or other officer of any court what-
soever in Great Britain, except under 10/.

per annum, 16/. 37 Geo. III. c. 50.

Advertisement in newspapers, 3s. 37 Geo.
111. c. 50.

Advertisement in periodical pamphlets, 3s.

29 Geo. III. c. 50.

Advocate. See Admittance.
Affidavit in any court of law or equity, at

Westminster, or in any court of great session

for the counties in Wales, or in the court of

the county jpalatine of Chester, or copies

thereof, 2s. 35 Geo. III. c. 30.

Affidavits in inferior courts, Is. 35 Geo.
III. c. 30.

Agreements (except where the matter of

agreement shall not exceed twenty pounds,
and also except those for lease at rack rent)

of messuages under live pounds, those for

hire of labourers, artificers, manufacturers or
menial servants, and those relating to sale of

goods, See. 10s. 37 Geo. III. c. 90.

No memorandum or agreement written

upon an unstamped paper shall be deemed
void, in case it is stamped at the head office

and the duty paid within 21 days after the

same shall have been entered into.

Allegation. See Citation.

Almanack, book or sheet,, 8 d. 37 Geo.
III. c. 90.

Answer in court of equity'. See Biils,

copy.

Answer, sentence, and final decree, in ec-
j

clesiastical courts, and copies thereof, and
copies of citation or monition, 2s. 23 Geo.
III. c. 58.

Appeal, writ of. See Certiorari.

Appeal from the admiralty, arches, or pre-

rogative courts of Canterbury or York, 12/.

37 Geo. III. c. 90.

Appearance on common bail, in the courts
at Westminster, great sessioss, or counties

palatine. Is. 6d. 32 Geo. II. c. 35. I11 all

other courts, Is.

Appearance on special bail, 2s. 10 W.
III. c. 25.

Apprentices. The stamp’s upon appren-

tices’ indentures amount to 25s. for each in-

denture, except p •ish-apprentjees, or cha-

rity-children, for whom a sixpenny stamp is

sufficient. Also where the fee given with

the apprentice does not amount to 10/., eacli

indenture is subject to a stamp of 15s. only.

See Deeds.
And if a fee is given with an apprentice,

clerk, or servant, bound or articled for a

term of years, the following duty must be
paid in respect of such fee :

From 1/. to 50/. sixpence for every pound.
All above 50/. and upwards. Is. for every

pound ; to be paid by the master or mistress.

The full sum given must be set down in

the indentures, or forfeit double the amount
if the deception can be discovered.

And the indentures must be brought to

the stamp-office : if executed within the bills

of mortality7
, within one month

;
or if exe-

cuted in the country, to their agents within

two months after binding, and the duty paid,

or the indentures become void, and forfeit

50/. besides.

Apprisings. See Adjudication.

Articles of clerkship. See Attorneys’ clerks.

Assignments. See Deeds.
Assignments of bail-bonds, Is, 10 W. III.

!

c. 25.
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Assurance of houses and policy. See In-

surance.

Attachment in. admiralty or cinque-ports,

1/. 37 Geo. HI. c. 90.

Attested copies. See Copy.
Attorney, letter of. See Deeds.
Attorney7

, admittance of. See Admittance.
Every solicitor, attorney, notary, proctor,

agent, or procurator, practising in any of the

courts at Westminster, ecclesiastical, admi-

ralty, or cinque-port courts, in his majesty’s

courts in Scotland, the great sessions in Wales,
the courts in the counties palatine, or any
other courts holding pleas to the amount of

40s. or more, shall take out certificates an-

nually, upon which there shall be charged,

if the solicitor, &c. reside in any of the inns

of courts or in London, Westminster, South-
wark, St. Pancras, St. Mary-le-bone, or
within the bills of mortality, a stamp-duty of

51.; in any other part of Great Britain, 3/.

25 Geo. III. c. 80.

And every solicitor, attorney7
,

notary7
,

proctor, agent, or procurator, in any court

in England, holding pleas of 40s., shall annu-
ally, between November 1. and the end of
Michaelmas term, deliver at the head office

for stamps, a note containing his name and
place of abode ; and thereupon, and upon
payment of the duties in respect of his abode,
every such person shall be entitled to. his cer-

tificate, to be issued by the commissioners of
stamps, or their proper officer. 37 Geo. III.

c. 90.

And every such certificate so obtained,
shall be entered with the proper officer of
the court where the party shall practise, who
shall be paid l.v. for the entry, and the bowks
of such entry may be inspected by all per-
sons gratis.

And every such certificate shall bear date
the 2d day of November, and shall cease on
the 1st day of November next following.

Persons who shall, from and alter the 1st

day of November, 1797, act without obtain-
ing a certificate, or without entering the
same as aforesaid, or shall deliver in to any
person at the stamp-office any account of a
residence with intent to evade the higher
duties, shall forfeit 50/. and be incapable of
suing for any fees.

And every person admitted, sworn, in-

rolled, or registered in any of the courts, who
shall neglect to obtain his certificate in man-
ner aforesaid for the space of one whole year,
shall from thenceforth be incapable cf prac-
tising in his own name, or in the name of
any other

;
but the courts may re-admit him

on payment of the duty accrued since the
expiration of his last certificate, and such fur-
ther sum as the court shall order by wav of
penalty.

And by 39 and 40 Geo. III. c. 72. from
and after November 1., 1800, every person
who shall act as a public notary, or use or
exercise the office ot a notary in any manner,
or do any notarial act whatsoever, without
having been duly admitted in the court
where not ries are

,
usually admitted, and

without having delivered in his name and
usual place of residence, and taken out such
certificate as is directed by the acts, shall
forfeit 50/. and be incapable to do any act as
a notary-public, or recover any fee.

Attorneys’ clerks. By 34 Geo. III. c. 14.
there shall be paid for every contract in
writing, whereby any person shall become
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bound to serve as a clerk, in order to his
admission as a solicitor or attorney, the ad-
ditional duties following, viz. For every piece
of vellum, parchment, or paper, upon which
shall be written any such contract, whereby
any person shall become bound to serve as
a clerk as aforesaid, in order to his admission
as a solicitor or attorney in any of the courts
at Westminster, there shall be charged a
stamp-duty of 100/.

And in order to his admission as a solicitor
or attorney in any of the courts of great ses-
su>n in Wales, or in the counties palatine of
Chester, Lancaster, or Durham, or in any
court of record in England, holding pleas to
the amount of 40s. and not in any of the said
courts at Westminster, there shall be charged
a stamp-duty of 50/.

Award, lo,s. 37 Geo. III. c.,90.
Bail-bonds, and assignments thereof, 1?.

10 W. III. c . 25.

Beneficial warrant under sign manual (ex-
cept for navy, army, or ordnance), 1/. 5s.
37 Geo. III. c. 90.

Bill of exchange, promissory or other note,
draft, or order, where the sum amounts to
40 y. and does not exceed 5l. 5s., 6d. 4l
Geo. Ilf. c . 10.

Above 51. 5s., and not exceeding 30/.,
•Is. 41 Geo. III. c. 10.

Above 30/., and not exceeding 50/., Is. 6d.
41 Geo. III. c. 10.

Above 50/., and not exceeding 100/., 2.s.

41 Geo. III. c. 10.

Above 100/., and not exceeding 200/., 3s.

41 Geo. III. c. 10.

Bills and notes not exceeding 200/. value,

and for every bill of exchange, promissory or

other note, draft or order, payable on de-

mand, or otherw'ise, where the sum shall

exceed 200/., there shall be charged 4s. 4l

Geo. III. c. 10.

Foreign bills of exchange, drawn in sets

according to the custom of merchants, where

the sum shall not exceed 100/., Is. Id. 4l

Geo. III. c. 10.

Above 100/., and not exceeding 200/.,

Is. 6c/. 41 Geo. III. c. 10.

And exceeding 200/. 2s. 41 Geo. III.

c. 10.

Bill of lading, 2s. 37 Geo. III. c. 90.

Bill of Middlesex. See Original Writ.

Bills, answers, replications, rejoinders, de-

murrers, interrogatories, depositions taken

by commissions, and other proceedings in

courts of equity, 2s. 6c/. 23 Geo. III. c. 58.

Bonds (except such as are given as security

for money), 15s. 4l Geo. III. e. 86.

Coast bonds, and bonds on wills or admi-

nistrations not exceeding 20/., and bonds

given by the widow of any soldier or sailor,

are exempt from the duty imposed by 37

Geo. III. c. 90.

Bonds given as security for payment of

money, if not above 100/., 15s. 41 Geo.

ill. C: 86.
i , ,

Above 100/., and under 500/., 1/. 37

Geo. III. c. 90.

If of 500/. or upwards, 1 /• 10s. 37 Geo.

III. c. 90.

When the amount shall be of the value of

100/. or upwards, 2/. 37 Geo. Ilf. c. 90.

When the amount shall be of the value of

200/. or upwards, 3/. 37 Geo. III. c. 90.

When the amount shall be of the value of

5000/. or upwards, 5/. 37 Geo. III. c. 90.

STAMP DUTIES.

Briefs for collecting charitable benevolence,

&c . 4/. 23 Geo. 111. c. 58.

Capias writ. See Original Writ.

Cards per pack, 2s. 6d. 41 Geo. III.

c. 86.

Catalogue. See Inventory.

Certificate of barrister in any of the inns of

court, 2$l. 37 Geo. III. c. 90.

Certificate or debenture for drawback, 4s.

37 Geo. III. c. 90.

Certificate of marriage, except of seamen’s

widows, 5s. 5 W. III. c. 21.

Certificate. See Register, Registry, Sa-

crament.

Certiorari, writ of error, or writ of appeal,

except to delegates, 1 0s.

Certificate to kill game, 31. 3s. See Game.
Certificate of appointment of game-keeper,

10s. 6d.
Certificate for wearing hair-powder, 1/. Is.

4l Geo. III. c. 69.

Certificate for attorneys. See Attorney.

Charter. See Adjudication.

Charter-party. See Deeds.
Chadty-children’s indenture. See Ap-

prentice.

Citation or monition, libel or allegation,

deposition or inventory, exhibited in any ec-

clesiastical court, and all copies tlrereoi (ex-

cept copies of citation or monition, for which
see Answer), 2s. 6d. 23 Geo. III. c. 58.

Clare -constat. See Adjudication.

Clerk. See Admittance.

Clerks to attorneys. See Attorneys’ Clerks.

Cognition of heirs. See Adjudication.

Collation, donation, or presentation to any
ecclesiastical dignity, promotion, or benefice,

of the yearly value of 1 0/. and upwards in

the king’s books, 12/. 37 Geo. III. c. 90.

And to any other benefice, dignity, or spi-

ritual or ecclesiastical promotion, 6/. 37
Geo. III. c. 90.

Commission, ecclesiastical, 5s. 10 W. III.

c. 25.

Common bail in the courts at Westminster,
great sessions, or county palatine, Is. 6d.
32 Geo. II. c. 35.

Confirmation. See Adjudication.

Contract. See Deed.
Conveyance, surrender, or grants of offices,

release, or other deed inrolled in any court

of record, or by any custos rotulorum, or

clerk of the peace, 1/. 37 Geo. III. c. 90.

Copy of court-roll. See Surrender.

Copy of depositions in chancery, or other

court of equity at Westminster, copy of any
bill, answer, piea, demurrer, replication, re-

joinder, interrogatories, or other proceedings

whatsoever, in such courts of equity, 3d. 19

Geo. III. c. 66.

Copies of wills, 6d. 37 Geo. III. c. 90.

Any copy purporting to be a true copy,

or attested to be a true copy, of any inden-

ture, lease, or other deed, or any* part there-

of, for the security or use of any person,

being a party to the same deed, and not hav-

ing the custody of the original, or where such

copy shall not be made in lieu of such origi-

nal, 6s. 8 d. 40 Geo. III. c. 72.

And the number of stamps required to be
used for such copies of deeds is, one for

every ten common law sheets of 72 words
: j

but if after a calculation of that number,
j

there shall remain a number of words less in

quantity than ten common law-sheets, no
further stamp is required for the excess.

And by 39 and 40 Geo. III. c. 72. from

August 1, 1800, in lieu of the stamp-duty o
6s. 8 c/. upon the copy of any deed, when it

is for the use of any person, other than any
of the parties to the same deed, and who
shall not have the custody of the original, or

where such copy shall not be made in lieu

of such original, there shall be paid a stamp-

duty of 6c/. on every piece of vellum or

parchment, or sheet or piece o" paper, on
which any such copy shall be written.

And the number of stamps to be put upon
every copy, is to be calculated according to

the last act.

And by 39 and 40 Geo. III. c. 84. copies

of indentures or other deeds, liable to the

duties granted by 37 Geo. c. 90., may be
stamped within sixty days after date of the

attestation, on payment of the duty only.

Copy ci any surrender of, and admittance

to, any custom-right estate, not. being copy-
hold, which shall pass by surrender and ad-

mittance only, and which shall not pass by
deed, within England, Wales, and town of
Berwick upon Tweed, 12s. 41 Geo. III. c.

86 .

Copyhold estate. See Surrender.

Covenant, writ of. See Writ of Covenant.
Debenture for drawbacks. See Certificate.

Declaration, plea, replication, rejoinder,

demurrer, or other pleading whatsoever, in

any court of law at Westminster, or in any
of the courts of the principality of Wales, or
in any of the counties palatine of Chester,

Lancaster, or Durham, and copies thereof,

3d. 32 Geo. II. c. 35.

Declaration, plea, replication, rejoinder,

demurrer, or other pleading whatsoever, in

any inferior court of law, and copies thereof,

2d. 10.W. III. c. 15.

Decree, personal. See Warrant.

Dedimus potestatem. See Original Writ.

Deeds. Any indenture (except parish-in-

dentures), lease or deed-poll
;
and any char-

ter-party, release, contract, or other obli-

gatory instrument ; or any procuration of

letters of attorney ;
for every 15 common

law-sheets, oi 72 words each, 15s. 4l Geo.
III. c. 86.

And moreover, by 87 Geo. III. there shall

be paid upon every deed which shall be made
after August !, 1797, an additional stamp-
duty of 10s. over and above all duties now
payable on the vellum or paper whereon
such deed shall be engrossed (but this is upon
the first skin only), the provisions of this act

being as follow :

It shall not extend to any bond or letter of

attorney, bearing date before Aug. 1, 1797.

Also it shall not extend to any indenture

of apprenticeship, where a sum not exceed-
ing 10/. shall be given; nor to any lease for

not exceeding twenty-one years, the full and
improved value whereof, and rent reserved

thereby, shall not be more than 10/. nor to

any lease for lives, or years determinable on
lives, where the fine shall not exceed 20/.

nor the rent reserved 40/.

But by 39 and 40 Geo. III. c. 42, the

above duties shall extend to every deed,
which by lease may form, or is intended to

form, a part of any conveyance of lands or

tenements, whereby a greater interest in the

same shall be conveyed than a term of

twenty-one years, whatever may be the value
thereof.

Nor shall any deed be subject to the pay-

ment of any greater duty than the sum be-



fore mentioned, or to be stamped on more

than one skin, with the additional stamp ; or

to be stamped with more than one such

stamp.
Nor shall the duty by this act imposed, be

liable to the regulations respecting the stamp-

ing of parchment and paper, according to

the number of common law-sheets engrossed

thereon.

Upon payment, within sixty days after the

date of the 'deed, of the duty hereby imposed,

the stamp-officers may stamp any Vellum,

parchment, or paper, to which any deed shall

have been engrossed, or on which any deed

shall be intended to be engrossed with the

additional stamp.

And if the duty shall not be paid within

sixty lays, then it shall be lawful to send the

deed to the head office, and on payment of

the duty, and the further sum of 10/. by way

of penalty, the same may be stamped.

But grants, conveyances, and assurances,

under the seal of the duchy of Lancaster,

according to 19 Geo. III. c. 45. where the

consideration does not exceed 10/. are ex-

empted by that act, and 39 and 40 Geo. III.

c. 72. from all duty.

The number of stamps required to be used

on deeds, is, one for every lifteen common
law-sheets (of seventy-two words each) con-

tained in the deed, or in any schedule or in-

strument annexed thereto, or any indorse-

ment thereon.

Deeds to be inrolled. See Conveyance.

Degrees in universities. See Register.

Demurrer at law. See Declaration.

Demurrer in equity. See Bills, copy.

Depositions in courts of equity. See Bills.

Depositions in ecclesiastical courts. See

Citation.

Dice, per pair, and all other things used

for any game of chance, 17s. 6d. 41 Geo.

III. c. 86.

Dispensation to hold two ecclesiastical dig-

nities, or benefices, or other dispensation

from the archbishop of Canterbury, 20/. 37

Geo. 3. c. 90.

Donation. See Collation.

Draft for money. See Bill of Exchange.

Drawbacks. See Certificate.

Ecclesiastical commission. See Commis-
sion.

Entry, writ of. See Writ of Covenants.

Error, writ of. See Certiorari.

Exemplifications under the seal of any

court, 2l. 37 Geo. 3. c. 90.

Faculty from the archbishop of Canter-

bury, or master of the faculty, 20/. 37 Geo.

3. c. 90.

Fellow of the college of physicians. See

Admittance.
Final decree. See Answer.

Grant, or letter* patent. Any grant or let-

ters patent, under the great seal, or the seal

of the duchy of Lancaster, of any honour,

dignity, promotion, franchise, liberty, or

privilege, or the exemplification thereof,

16/. 37 Geo. 3. c. 90.

Grant from his majesty of money exceed-

ing 100/., which shall pass the great seal or

privy seal, 12/. 37 Geo. 3. c. 90.

Grant of land in fee, lease lor years, or

other profits, not particularly charged under

the great seal, seal of exchequer, duchy

or county palatine of Lancaster, or privy

seal, 10/. 37 Geo. 3. c. 90.

STAMP DUTIES.

Grant of office or employment above 50/.

a year, 61. 12 Anne e. 9.

If above 100/. (to be calculated on the sa-

lary, fees, and perquisites), 12/. 37 G.3.C. 90.

Habeas corpus, 5s. 5 W. 3. c. 21.

Hats. Duty on every hat of 4s. or under,

3d. 36 G. 3.'c. 12.

Above 4s. and not exceeding 7s., 6c?. 36

G.3. c. 12.

Above 7s. and not exceeding 12s., one

shilling. 36 G. 3. c. 12.

Above 12s. and upwards, 2s. 36 Geo. 3.

c. 12.

Heritable right. See Adjudication.

Horses. See Race-horses.

Indenture. See Deed.
Indentures, parish or charity. See Appren-

tices.

Institution, or licence ecclesiastical, in Eng-
land, Wales, or Berwick upon Tweed (except

licences of any ecclesiastical court or ordi-

nary, appointing any stipendiary curate, in

which the annual amount of the stipend shall

be inserted), 1/. 10s. 37 G. 3. c. 90.
j

Instrument obligatory. See Deed.
Insurance of houses or goods from fire, 2s.

per cent. 37 G. 3. c. 90.

Insurance upon any ship, goods, or mer-

chandize, when the sum shall amount to 100/.

five shillings, 41 G. 3. c. 10. and so progres-

sively for every sum of 100/. insured.

And where the sum to be
.
insured shall

not amount to 100/. a like duty of five shil-

lings. 41 G. 3. c. 10.

And where the sum to be insured shall ex-

ceed 100/. or any progressive sums of 100/.

each, by any fractional part of 100/., a

like duty for each fractional part of 100/.,

five shillings. 4l G. 3. c. 10.

And upon every insurance where the pre-

mium shall not exceed the rate of 20s. there

shall be paid where the sum shall amount to

100/. a duty of 2s. 6d. : and so progressively

for every sum of 100/. so insured. 41 G. 3.

c. 10.

And where the sum to be insured shall not

amount to 100/. a like duty of 2s. 6d.

And where the sum to be insured shall ex-

ceed 100/. or any progressive sums of 100/.

each, by any fractional part of 100/. a like

duty of 2s. od. 41 G. 3. c. 10.

Which duties shall be payable by the as-

sured.

This does not extend to any insurance of

houses, furniture, goods, wares, merchan-

dizes, or other property, from loss by fire,

already subject to duty, nor any insurance

on lives. 41 G. 3. c. 10.

Interrogatories. See Bills, copy.

Inventories or catalogue of furniture with

reference to any agreement, 5s. 37 Geo. 3.

c.9°.

Inventory in ecclesiastical courts. See Ci-

tation.

Judgment. See Record.

Lading. See Bill of Lading.

Latitat. See Original Writ.

Lease of land, house, &c. See Deed.

Lease for years, or other profits, not parti-

cularly charged, under the great seal, seal of

exchequer, duchy or county palatine of Lan-

caster, or privy seal, 10/. 37 G. 3. c- 90.

I.ease by copy of court roll. See Surren-

der.

Legacies, wives, children, and grandchil-

dren, to pay for a legacy or shai'e of a per-

sonal estate.
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Of the value of 20/. or under, 2s. 6d. 20

G. 3. c. 28.

Above 20/. and under 100/., five shillings.

*0 G. 3. c. 28.

For 100/- and upwards, 1/. 20 G. 3. c. 28.

Any other lineal descendant, or the father,

mother, and other lineal ascendant, or the

husband of the deceased, to pay for a legacy

or share of a personal estate.

Of the value of 20/. or under, 5s. 23 G. 3.

c. 58.

Above 20/. and under 100/. ten shillings-

23 G. 3. c. 58.

For 100/. two pounds. 23 G. 3- c. 58.

For 200/. three pounds. 23 G. 3. c. 58.

For 300/. four pounds. 23 G. 3. c. 58.

And for every further sum of 100/. two

pounds- 29 G. 3. c. 51.

All collateral relations, and strangers, to

pay for a legacy or share of a personal estate,

under the value of 20/. five shillings. 23 G.
3. c. 58.

Letter of attorney for transfer or disposal

of stock, or any other purpose, fiteen shil-

lings. 41 G. 3. c. 86.

Letters of administration. See Probate.

Letters of mart. See Mart.

Letters patent. See Grant.

Libel. See Citation.

Licence ecclesiastical. See Institution.

Licence to pawnbrokers within the bills of

mortality, 10/. per annum.
Out of the bills, 5/. per ann. 25 G. 3- c. 48.

Licence for marriage, 5s. 5 W. 3. c. 21-

Licence for selling quack medicines. See

Medicines.

Licence for retailing beer and ale, 2/. 2s.

Licences for spirituous liquors, sweets, and
wines, to be taken out annually at the excise-

office.

Licence for a mad-house, 5s.

Licence to keep lying-in hospitals, 5s.

Licence to keep lottery-office, in London,
Edinburgh, or Dublin, 50/., elsewhere 10/.

Mandate. See Original Writ.

Marine Insurance. See Insurance.

Marriage licence. See Licence.

Mart, letters of, l/- 10s
1

. 37 G. 3. c- 90.

Matriculation in the universities, 8s. 37

G. 3. c. 90.

Medicines. See Quack Medicines.

Middlesex, bill of. See Original.

Monition. See Citation, Warrant.

Newgate, and general circuit pardon, 4/.

23 G. 3. c. 58.

Newspapers. Every newspaper, or paper
containing public news, intelligence, or occur-

rences, contained in half a sheet or less, 3%d.

37 G. 3. c. 90.

Being larger than half a sheet, and not ex-

ceeding a whole sheet. Ad. 37 G- 3. c. 90.

Nisi prius. See Record.

Notaiy. See Admittance, and Attorney'.

Notarial acts. Any protest or notarial act

whatever. As. 37 G. 3. c. 90.

Note, promissory. See Bills of Exchange.
Novodamus. See Adjudication.

Obligatory instrument. See Bond.

Officer of any court. See Admittance.

Order for payment of money. See Bills

of Exchange.
Order in any court of Westminster, and

copy, l a-. 6d. 32 G. 2. c. 35.

Original Writ (unless prae capias), subpoena,

bill of Middlesex, latitat, writ ot capias, quo
minus, writ of dedimus potestatein, every

11
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other v, rit, process, or mandate, for 405. or
upwards, 3s. 6d. 35 G. 3. c. 30.

Pamphlets of half a sheet, or less, id.
of one sheet, Id.

"
;

per sheet, for every sheet in one
copy ot every pamphlet not exceeding six
sheets in octavo, or a less size, twelve sheets
in quarto, and twenty in folio, 2s.

Pardon ot corporal punishment, crime,
forfeiture, offence, or money above 100/.
twelve pounds. 37 G. 3. c. 90.

Pardon. See Newgate Pardon,
Parish, charity indentures. See Appren-

tice.
' lL

Passports, 2s. 37 Geo. 3. c. 90.
Patents. See Grant.
Personal decree. See Warrant.

(

Plate. All gold plate made or wrought in
Great Britain, except watch-cases, per oz.
troy, 16,?. 37 Geo. 3. c. 90.
And for every ounce troy of all silver

plate, I.?. 37 Geo. 3. c. 90.
Plea at law. See Declaration.
Plea in equity. See Copy.
Pleadings in superior courts. See Bills,

Copy, Declaration.

•Pleadings in inferior courts. See De-
claration.

Policy of assurance, on house, goods, or
life, on any sum not exceeding 1000/. 6?. 25
Geo. 3. c. 58.

If above 1000/. eleven shillings. 17 Geo.
3. c. 50.

But by stat. 37 Geo. 3. c. 90. the above
duties ou policies, so far as the same relate
to policies for insuring houses, furniture,
goods, wares, merchandize, or other pro-
perty, from loss by tire, are repealed from
and after July 5, 1797, and from that period
there shall be paid in lieu thereof

:

For every policy of insurance, where the
sum insured shall not amount to 1000/. the
sum of 3?.

And where h shall amount to 1000/. or up-
wards, 65. These policies are exempted
from the additional tea shillings duty on
deeds.

Policy of assurance upon ships. See In-
surance.

Postea. See Record.
Presentation to any ecclesiastical dignitv,

promotion, or benefice, of the yearly value of
10/. and upwards in the king’s books

;
12/.

37 Geo. 3. c. 90.

And to any other benefice, dignity, or spi-

ritual or ecclesiastical promotion, '6/. 37
Geo. 3. c. 90.

Probate of wills, or letters of administration,
of any estate above 24/. and under 100/. ten
shillings.

If the estate is of the value of 100/. and
under 300/. two pounds ten shillings.

If the estate is of the value of 300/. and
under 600/. eight pounds. 37 Geo. 3. c. 90.

If the estate is of the value of 600/. and
under 1000/. fifteen pounds. 4l Geo. 3.

c. 86.

If the estate is of the value of 1000/. and
under 2000/. thirty pounds. 41 Geo. 3.

;c. 86.

If the estate is of the value of 2000/. and
under 5000/. fifty pounds. 41 Geo. 3. c. 86.

If the estate is of the value of 5000/. and
under 10,000/. seventv-five pounds. 41 Geo.
3. c. 86.

If the estate is of the value of 10,000/. and

STAMP-DUTIES.

under 15,000/. one hundred and ten pounds.
41 Geo. 3. c„ 86.

if the estate is of the value of 15,000/.
and under 20,000/. one hundred and sixty
pounds. 41 Geo. 3. c. 86.

If the estate is of the value of 20,000/. and
under 30,000/. two hundred and ten pounds.
41 Geo. 3. c. 86.

If the estate is of the value of 30,000/. and
under 40,000/. three hundred and ten pounds.
41 Geo. 3. c. 86.

If the estate is of the value of 40,000/. and
under 50,000/. four hundred and ten pounds.
4l Geo. 3. c. 86.

If the estate is of the value of 50,000/. and
under 60,000/. five hundred and ten pounds.
41 Geo. 3. c. 86.

If the estate is of the value of 60,000/. and
under 70,000/. six hundred and ten pounds.
41 Geo.,3. o. 86.

If the estate is of the value of 70,000/. and
under 80,000/. seven hundred and ten pounds.
41 Geo. 3. c. 86.

If the estate is of the value of 80,000/. and
under 90,000/. eight hundred and ten pounds.
4l Geo. 3. c. 86.

If the estate is of the value of 90,000/. and
under* 100,000/. nine hundred and ten
pounds. 41 Geo. 3. c. 86.

It the estate is of the value of 100,000/.
and upwards, 1000/. 41 'Geo- 3. c. 86.
And if any person shall administer any per-

sonal estate, without proving the will, dr tak-
ing out letters of administration, within six
months after the death of the party, such
person shall forfeit 50/. to be recovered by
action or information. 37 Geo. 3. c. 90.

Proctor. See Admittance.
Quack medicines, by 25 Geo. 3. c. 79.

For every packet, box, bottle, pot, phial, or
other inclosure, containing drugs, herbs, pills,

waters, essences, tinctures, powders, or other
preparation or composition whatsoever, used
or applied externally, or internally, as medi-
cines, or medicaments, for the prevention,
cure, or relief, of any disorder or complaint,
incident to, or in any wise affecting, the
human body, which shall be uttered or vend-
ed in Great Britain, there shall be charged
a stamp duty, after the rates following, viz.
W here the contents of any such packet,

box, &c. shall not exceed the price of Is.

there shall be charged a stamp duty of 1 id.
Above I,?, and not exceeding 2s. 0d.,3d.

2s. 6d.
O

4.9. 6d.
As. 1 0?. Is.

10?. 20?. 2s.
20.?. 30?. 3 s.

30?.

And above 50?., 20?.

50s. 10?.

Qud minus. See Original Writ.
Race-horses. For every horse entered to

start or run for any plate, prize, sum of
money, or any thing whatsoever, 2/. 2s.

Receipts. By 31 Geo. 3. c. 25, the follow-
ing stamp duties shall be paid upon re-
ceipts :

For every piece of paper, &c. upon which
shall be written, &c. any receipt, discharge,
or acquittance for money, amounting to 40.?.

and not amounting to 10/., two-pence.
Amounting to

1 91. and not exceeding 20/. 4d.
20 1. - - 50/. 8 d.
50/. - - 100/. 1,?.

100/. - - 200/. 2s.

200/. - - 500/. 3?.

Amounting to 500/. or upwards, 5?.
Receipt or discharge for legacies, See

Legacies.

Recognizances and entries thereof, statute
staple, or statute merchant, 1/. 37 Geo. 3.
c. 90.

Record of nisi prius and postea, 5s 10
W. 3. c. 25.

Register, entry, testimonial, or certificate
of degree in any inn or court, 28/. 37 Geo.
3. c. 90.

Rejoinder at law. See Declaration.
Rejoinder at equity See Bills, Copy.
Release. See Deed.
Release, enrolled. See Conveyance.
Replication at law. See Declaration.
Replication in equity. See Bills, Copy.
Reprieve, 12/. 37 Geo. 3. c. 90.
Resignation. See Adjudication.
Retour. See Adjudication.
Rule or order in any of the courts of West-

minster, and copies thereof. Is. 0d. 32 Geo,
2. c. 35.

Running horses. See Race-horses.
Sacrament certificate. Is.

Sasine and service. See Adjudication.
Sentence. See Answer.
Sentence in the admiralty. See Admi-

ralty.

Significavit pro corporis deliberatione,
10s. 10W. 3. c. 25.

Special bail, and appearance therein. See
Appearance.

Statute merchant. See Recognizance.
Statute staple. See Recognizance.
Subpoena. See Original Writ.
Suuender of, or admittance to, any copy-

hold land or tenement in England, ’Wale’s,
or Berwick upon 1 weed ; or grant, or lease,
by copy of court-roll, or any other copy of
court -roll, of any honour or manor, .within
the same parts, except the original surrender
to the use of a will, and the court book or
roll itself, 10s. 37 Geo. 3. c. 90.
And for every copyhold tenement of 20s.

per annum mentioned in any surrender, for
which a several line shall be’ due, a distinct
stamp duty shall be charged, ii the tenements
mentioned in the surrender shall, before June
22, 1797, have been surrendered by the dif-
ferent surrenders, and from and after 28 June,
1 /9S, shall be added to any other tenement,
or mentioned therewith, to be surrendered
by the same surrender, 38 Geo. 3. c. 85. ;
and if any officer of a copyhold or customary
court, shall receive a fine for any surrender
without demanding the duty for each distinct
tenement, he shall forfeit 20/. and if he shall
receive the duties, and neglect to purchase
the proper stamps for three months, he shall
forfeit 5/. and double duty. 37 Geo. 3
c. 90.

Surrender, copy of. See Copy.
Surrender of grants or offices. See Con-

veyance.

Surrender, principal and original instru-
ment of. See Adjudication.

Testimonial. See Register, and Registry.
1 ransfer of stock, in any company, society,

or corporation, except the bank of England*
or South-sea company, 1/. 37 Geo. 3

’.

c. 90.

I ransfers at the bank of England, 7s. 9d.
23 Geo. 3. c. 58.

Universities, degrees in. See Register.
Warrant, beneficial. See Beneficial War-

rant.
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Warrant, mandate, or authority, given to

hn attorney or solicitor, to carry on or defend

a suit, &c. in any of the courts at West-

minster, ecclesiastical, admiralty, or cinque

port courts, or in his majesty’s courts in

Scotland, the grand session in Wales, or

courts in the counties palatine, wherein the

debt shall amount to 40s. or more, 2s. 6d.

to be paid by the attorney, and not charged

to the client. 25 Geo. 3. c. 80.

Warrant of attorney, to enter up judg-

ment. See Letter of Attorney.

Wills. See Copy.
Will's, probate of. See Probate.

Writ. See Original Writ.

Writ of covenant for levying tines, 1/. 10s.

-37 Geo. 3. c. 90.

Writ of entry, 1/. 10.?.

Writ of error. See Certiorari.

Writ of habeas corpus, 5.?.

STANDARD, in commerce, the original

of a weight, measure, or coin, committed to

the keeping of a magistrate, or deposited in

some public place, to regulate, adjust, and

try, the weights used by particular persons in

traffic. The standards of weights and mea-

sures in England are appointed by Magna
Charta to be kept in the exchequer, by a spe-

cial officer, called the clerk or comptroller

of the market.

The standard of gold coin is twenty-two

carats of fine gold and two carats of alloy in

the pound-weight troy ;
and the French,

Spanish, and Flemish gold, is nearly ot the

same fineness. The pound-weight is cut

into forty-four parts and a half, each current

for twenty-one shillings. The standard of

silver is eleven ounces and two pennyweights

of silver, and eighteen pennyweights of alloy

of copper. Whether gold or silver is above

or below standard, is found by assaying, and

the hydrostatical balance.

Standard, in military affairs, a measure

by which men enlisted into his majesty’s ser-

vice, have the regulated height ascertained.

According to the regulations and orders

published in 1799, the standard for men raised

for the heavy cavalry shall be five feet seven

inches, and for the light cavalry and infantry

five feet five inches; but no recruits are to

be taken, even of those sizes, who exceed

thirty-five years of age, or who are not stout

and well made. Lads between sixteen and
eighteen years of age, who are well limbed,

and likely to grow, may be taken as low as

five feet six inches for the heavy cavalry,

and as low as five feet four inches for the

light cavalry and infantry. In those regi-

ments which are specially authorised to enlist

boys, healthy lads, under sixteen years of age,

who are likely to grow, may be taken as low

as five feet one inch. It will be recollected,

that this standard is for men enlisted during a

war ;•when regiments are put upon a peace

establishment, a higher standard is resorted

to. Thus by a letter, dated 28th January,

1802, it is directed, that the standard for the

infantry of the line shall be five feet seven

inches ; that no man shall be enlisted who is

above twenty-five years of age ; but growing

lads from seventeen to nineteen years of

age, shall be taken as low as five feet five

inches.

Standard, in war, a sort of banner or

flag, borne as a signal for the joining togetiier

of the several troops belonging to the same
body.
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The standard is usually a piece of silk one

and a half feet square, on which are embroider-
ed the arms, device, or cypher, of the prince

or colonel. It is fixed on a lance eight or

nine feet long, and carried in the centre of the

first rank of a squadron of horse, by the cor-

net.

Standards, belonging to the cavalry.

Standards are posted in the following man-
ner :

The king’s, with the right squadron ; the

second vvitii the left; and the third with the

centre.

In advancing to the front on, foot, the ad-

vanced standards and their serjeants must
not slacken their pace, or deviate from right

to left, as the lieutenant-colonel or leading

officer may happen to do ; but if he is in

their way, they must call to him, because they

alone regulate the march.

The standards must always be brought to

the parade by a troop, viz. by that which has

its private parade nearest to head-quarters.

They must be accompanied by as many trum-

peters as can conveniently assemble with that

troop. Swords must be drawn, and the

march sounded. The cornets parade, of

course, with that troop to receive the stan-

dards. The standards are received by the

regiment or squadron at open ranks, with

swords drawn, officers saluting, and the

march sounding by the remaining trumpeters.

They must march off from head-quarters,

and be lodged with the same form.

STANDING, in the sea-language. Stand-

ing part of the sheet, is that part of it which is

made fast to a ring at the ship’s quarter.

Standing part of a tackle, is the end of the

rope where the block is fastened. Standing

ropes, are those which do not run in any
block, but are set tawt or let slack, as oc-

casion serves
;

as the sheet-stays, back-stays,

&c.

STANGENSPATH, a sulphat of barytes,

in bars : colour white ;
sometimes grey, red,

green ;
always crystallized. The crystals

are four-sided prisms, terminated by two-

sided or four-sided summits, or six-sided

prisms terminated by two-sided summits.

Crystals very long and small, united in

clusters. Longitudinal fracture, radiated

cross, fracture even
;

biittle.

STANNARIES, the mines and works

where tin is dug and purified, a - in Co nwall,

Devonshire, &c. There are four courts of

the stannaries in Devonshire, and as many
in Cornwall, and great liberties were granted

them by several acts oi parliament, in the

time of Edward I. &c. though somewhat
abridged under Edward III. and Charles I.

STANZA. See Poetry.
STAPELIA, a genus of the pentandria

digynia class of plants, the corolla whereof

consists of a large, plane, single petal, quin-

quefid beyond the middle ; the fruit consists

of two oblong subulated follicles, made up of

only one valve, and containing one cell; the

seeds are numerous, imbricated, compressed,

and pappose. See Plate Nat. Ilist. fig. 376.

Of this very curious genus, there are 49

species; though only two species were known
to Linnaeus, when he published his Species

Plantarum, in 1762. They are all succulent

plants of warm climates, and require either a

dry store or a very good greenhouse. They
should not be watered in the winter-season.
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STAPES. See Anatomy.
STAPHYLEA, Bladder-nut, a genus

of plants, belonging to the class of pentan-
dria, and order of trigynia ; and in the natu-
ral system "arranged under the 23d order,
trihilate. The calyx is quinqueparthe.
There are five petals. The capsules are
three, inflated, and joined together by a lon-
gitudinal suture. The seeds are two, and are
globose with a scar. There are three species.
The pinnata, or bladder-nut tree, is* a tall

shrub or tree. The leaves are pinnated
; the

pinnae are generally five, oblong, pointed,
and notched round the edges. The flowers
are white, and grow in whorls on long pendu-
lous footstalks. This plant flowers in June,
and is frequent in hedges about Pontefract
and in Kent. The trifoliata, or three-leaved
bladder-nut is a native of Virginia.

STAPH\ LINUS, a genus of insects of
the order coleoptera : the generic character
is, antenna: moniliform

; wing-sheaths halved,
wings, covered

; tail simple, protruding oc-
casionally two oblong vesicles. In the genus
staphylinus, which is pretty numerous, the
wings which are rather large, are curiously
pleated or convoluted beneath the short ab-
ruptly terminated wing-sheaths. The larger
species are of an unpleasing appearance, and
generally run with considerable swiftness.-

One of the most remarkable, as well as the
largest of the British species, is the staphy-
linus major of Degeer, which is more than an
inch long, entirely of a deep-black colour,
and when disturbed, sets up the hinder parts
ot its body, as if in a posture of defence

; it

is very frequently seen, during the autumnal
season, about sunny pathways, fields, and
gardens, and is furnished with a large head,
and very strong forcipated jaws. This species
has often been quoted as the staphylinus
maxillosus of Linnams, but it appears* from
late observations to be a larger, and totally
distinct species from that insect. There are
nearly 200 species.

S l'APLE, primarily signifies a public place
or market, whither merchants, &c. are obli-
ged to bring their goods to be bought by the
people. Formerly the merchants of England
were thus obliged to carry their wool, cloth,
lead, and other staple-like commodities of
this realm, in order to utter the same bv
wholesale: and these staples were appointed
to be constantly kept at York, Lincoln, New-
castle upon dyne, Norwich, Westminster;
Canterbury, Chichester, W inchester, Exeter,
and Bristol

; in each of which a public mart
was appointed to he kept, and each of them
had a court of the mayor of the staple, for
deciding differences, held according to the
law-merchant in a summary way.
The staple-commodities of 'this kingdom

are said by some to he these, viz. wool, lea-
ther, wool-fells, lead, tin, butter, cheese;

.

cloth, &c. hut others allow. only the first five

to be staple-commodities.

STAR. See Astronomy.
STARS, falling, in meteorology, . meteors

which dart through the sky,in form of a star.

See M etro rs.

Mr. John Farey (Monthly Mag. xxii, 144)
has given the name Satellitulje; to the
numerous masses of solid matter, probably
composed of iron and nickel principally, which
are supposed by him to be revolving in all

directions round this earth in elliptical orbits-

and which, by passing through the hjg.her =

4
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parts of the atmosphere, with the immense
velocity peculiar to planetary motion, are
rendered luminous for a short space, when in

perig:eo,and occasion the appearance of shoot-

ing-stars
;

which are found to piove in all

directions so numerously, that M. Benzen-
berg, in the space of one night, observed
500 of them (Monthly Mag. xxii. 223). The
same masses, when they dip deeper into the

atmosphere, being more heated, are sup-

posed to appear as meteors; arid, by the in-

creasing resistance of the air in each of their

revolutions, to fall at length to the earth in

the fragments called meteoric stones, (see

that article, where the opinions cf different

philosophers on the origin of these very curi-

ous substances may be seen.) In the same
manner that Dr. Herschel uses the term
asteroids, to express the planetary bodies re-

volving round the sun, which are smaller than
the anciently known planets

;
satellitula are

bodies, smaller than the moon, revolving

round the earth as their centre of gravitation.

Star. See Heraldry.
Star, in pyrotechny, a composition of

combustible matters, which, being thrown

aloft in the air, exhibits the appearance of a

real star. See Pyrotechny.
Star-board, in the sea-language, denotes

the right-hand side of a ship : thus they say,

star-board the helm, or helm a star-board,

when he that conds would have the men at

the helm, or steering-wheel, put the helm to

the right side of the ship.

Star-fish. See Asterias.

Star-shot, a gelatinous substance fre-

quently found in fields, and supposed by the

vulgar to have been produced from the me-
teor called a falling-star; but, in reality, is

the half-digested food of herons, sea-mews,

and the like birds
;

fur these birds, when
shot, have been found to disgorge a substance

of the same kind.

Star-stone, asteria, in natural history,

a name given to certain extraneous fossil

stones, in form of short, and commonly some-
what crooked, columns, composed of several

joints ; each resembling the figure of a radi-

ated star, with a greater or smaller number
of rays in the different species : they are

usually found of about an inch in length, and

of the thickness of a goose-quill. Some of

them have five angles, or rays, and others

only four
;
and in some the angles are equi-

distant, while in others they are irregularly

so ; in some also they are short and blunt,

while in others they are long, narrow, and
pointed ; and some have their angles so very

short and obtuse, that at first sight they might

be taken for entrochoasteriae. The several

joints in the same specimen are usually all

of the same thickness ; this however is not

always the case, but in some they are larger

at one end, and in others at the middle, than

-in any other part of the body
;
and some spe-

cies have one of the rays bifid, so as to emu-
late the appearance of a six-rayed kind.

STARCH. If a quantity of wheat-flour

is formed into a paste, and then held under a

very small stream of water, kneading con-

tinually till the water runs off from it colour-

less, the flour by this process is divided into

two distinct constituents. A tough sub-

stance of a dirty-white colour, called gluten,

remains- in the hand
;

the water is at first

milky; but soon deposits a white powder,
which is known by the name of starch. A
sweet-tasted mucilaginous substance remains
dissolved in the water.

The starch obtained by this process is not
altogether free from gluten

; hence its colour
is not very white, and it has not that fine

crystallized appearance which distinguishes
the starch of commerce. Manufact urers em-
ploy a more economical and more efficacious

process. Good wheat, or the bran of wheat,
is allowed to steep in cold water till it be-
comes soft, and yields a milky juice when
squeezed. It is then taken out of the water ;

put into coarse linen sacks, which are sub-
jected to pressure in a vat filled with’ water;
a milky juice containing abundance of starch
exudes, and mixes with the water of the vat.

This process is repeated as long as the wheat
yields any milky juice. The sack and its

contents are then removed. The starch soon
falls to the bottom of the vat; and the water
which covers it gradually ferments, in conse-
quence of the substances which it holds in

solution. Alcohol and vinegar are formed
in it

;
partly, no doubt, at the expence of the

starch. The vinegar, thus formed, dissolves
all the impunities, and leaves nothing behind
but starch. It is then poured off, and the
starch edulcorated with water. It is after-

wards dried bva moderate heat. During the
drying it usually splits into small columnar
masses, which have a considerable degree of
regularity. The water which has stood over
the starch was analyzed by Vauquelin. It

contains a considerable portion of alcohol
and of acetic acid. The acid holds in solu-

tion gluten somewhat altered, phosphat of
lime, and ammonia.

Starch was well known to the antients.

Pliny informs us, that the method of obtain-
ing it was first invented by the inhabitants of
the island of Chio.

Starch has a fine white colour, and is

usually concreted in longish masses
; it has

scarcely any smell, and very little taste.

When kept dry, it continues for a long time
uninjured though exposed to the air.

Starch does not dissolve in cold water, but
very soon falls to powder, and forms with it

a kind of emulsion. It combines with boiling

water, and forms with it a thick paste. Linen
dipt into this paste, and afterwards dried sud-
denly, acquires, as is well known, a great
degree of stiffness. When the paste is allow-
ed to cool, it assumes the form of a semi-
transparent jelly

; which, when dried by ar-

tificial heat, becomes brittle, and assumes an
appearance not unlike that of gum. Hence
it is supposed that starch, by being boiled in

water, undergoes a certain degree of decom-
position, which brings it nearly to the state

of gum. When this paste is left exposed to

damp air, it soon loses its consistency, ac-

quires an acid taste, and its surface is cover-
ed with mould.

Starch is so far from dissolving in alcohol,

even when assisted by heat, that it does not
even fall to powder.
When starch is thrown into any of the

mineral acids, at first no apparent change is

visible; but if an attempt is made to reduce
the larger pieces, while in acids, to powder,
they resist it, and feel exceedingly tough and
adhesive. Sulphuric acid dissolves it slowly,

and at the same time a smell of sulphurous

acid is emitted ; and such a quantity of char*
coal is evolved, that the vessel containing the
mixture may be inverted without spilling any
of it. Indeed, if the quantity of starch is sui-
ficiflit, the mixture becomes perfectly solid.

The charcoal may be separated by dilution
and filtration. In muriatic acid starch dis-

solves still more slowly. The solution re-
sembles mucilage of gum-arabic, and still

retains the peculiar odour of muriatic acid.
When allowed to stand for some time, the so-
lution gradually separates into two parts: a
perfectly transparent straw-coloured liquid
below; and a thick, muddy, oily, or rather
mucilaginous substance, above. When water
is poured in, the muriatic smell instantly dis-

appears, and a strong smell is exhaled, pre-
cisely similar to that which is perceived in
corn-mills. Ammonia occasions a slight pre-
cipitate, but too small to be examined.

Nitric acid dissolves starch more rapidly
than the other two acids

; it acquires a green
colour, and emits nitrous gas. The solution
is never complete, nor do any crystals of
oxalic acid appear unless heat is applied.
In this respect starch differs from sugar, which
yields oxalic acid with nitric acid, even at
the temperature of the atmosphere. When
heat is applied to the solution of starch in
nitric acid, both oxalic and malic acid are
formed, but the undissolved substance still

remains. When separated by filtration, and
afterwards edulcorated, this" substance has
the appearance of a thick oil, not unlike tal-

low ; but it dissolves readily in alcohol.
When distilled, it yields acetic acid, and an
oil having the smeil and the consistence of
tallow.

The alkalies dissolve starch
; but their ac-

tion has not been examined with care. In
pure potass it swells, and assumes the appear-
ance of a transparent jelly. In this state the
solution is soluble in alcohol.

When starch is thrown upon a hot iron,
it melts, blackens, froths, smells, and burns
with a bright flame like sugar, emitting, at
the same time, a great deal of smoke; but it

does not explode, nor has it the calomel smell
which distinguishes burning sugar. When
distilled, it yields water impregnated with an
acid, supposed to be the pyromucous, a little

empyreumatic oil, and a great deal of car-
bonic acid and carbureted hydrogen gas.
The charcoal which remains is easily d.ssi-

pated when set on fire in the open air; a
proof that it contains very little earth.

Barley-grain consists almost entirely of
starch, not however in a state of perfect
purity. In the process of malting, which is

nothing else than causing the barley to begin
to vegetate, a great part of the starch is con-
verted into sugar. During this process
oxygen gas is absorbed, and carbonic acid
gas is emitted. Water, too, is absolutely ne-
cessary ; hence it is probable that it is decom-
posed, and its hydrogen retained. Starch,
then, seems to be converted into sugar by
diminishing the proportion of its carbon, and
increasing that of its hydrogen and oxygen.
Its distillation shews us that it contains no
other ingredient than these three.

Starch is contained in a great variety of
vegetable substances ; most commonly in
their seeds or bulbous roots, but sometimes
also in other parts. Mr. Parmentier, whose
experiments have greatly contributed towards
an accurate knowledge of starch, has given us
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the following list of plants from the roots of

which it may be extracted.

Arctium lappa,

Atropa belladonna,

Polygonum bistorta,

Bryonia alba,

Colchicum autumnale.

Spiraea lilipeudula.

Ranunculus bulbosus,

Sciophularia nodosa,

Sambucus ebulus,

nigra,

Orchis morio,

Imperatoria ostrutheum,

ilyoscyamus niger,

Rumex obtusifoliuj,

acutus,

aquations.

Arum maculatum,
Orchis mascula,

Iris pseudacorus,
•— foetidissima,

Orobosus tuberosus,

Bunium bulbocastanum.

It is found also in the following seeds
;

Oats, Millet, Peas,

Rice, Chesnut, Beans,

Maize, Horse-chesnut, Acorn,

Indeed the greater number, if not the

whole, of the vegetable seeds employed by

man as an article of food, consists chiefly of

starch. But that substance is always com-

bined with some other which serves to dis-

guise its properties ;
such as sugar, oil, ex-

tractive, &c. It is only by processes similar

to those described in the beginning of this

article, that it is extracted from these sub-

stances in a state of tolerable purity. The
following substances, which may be consider-

ed as varieties of starch, deserve particular

attention :

1. Potatoe starch. We are not yet in

i possession of a precise chemical- analysis ol

the potatoe. When raw, its taste is exceed-

ingly disagreeable, and it is said to be in some

degree noxious; but it loses these qualities

when boiled. The water acquires a deep

brown colour, and the potatoe itself, when
broken, appears to be composed of a conge-

!

ties of fine soft shining crystals, to which it

owes its mealy appearance. When exposed

to the action of frost, it becomes soft, and

acquires a very sweet taste. The nature of

tliis change has not been examined into.

When the potatoe is grated down to a pulp,

and placed on a fine scarce, if water is pour-

ed on it, a great deal of starch passes through

tiie meshes of the searce, and may be col-
!

lected in proper vessels. When washed with

water and dried, it assumes a tine white co-

lour, arid possesses all the essential proper-

j
ties of starch. Indeed it goes much farther

;

a smaller quantity being sufficient to form a
' thick paste with water than is required of

wheat-starch. It has a very perceptible

crystallized appearance, and is much heavier

apparently than common starch. It is not

likely therefore that it could be employed
i with'the same advantage as a hair-powder.

2 . Sago. This substance is extracted from

i

the pith of several species of palm in the Mo-
! iuccas, Philippines, and other East Indian

j

islands. Tiie palm is cut into pieces of five

Or six feet in length ;
the woody part is cut

off one side, exposing the pith lying, in a

1 manner, in the hollow of a canoe. Cold

Yol. II.

water is poured in, and the pith well stirred;

by which means the starch is separated from

the fibrous part, and passes through with the

water when the whole is thrown on a searce.

The sago, thus separated, is allowed to settle

;

tiie water is poured off; and when it is half

dry it is granulated, by being forced through

a kind of funnel. It is said to acquire its grey

colour while dried in an artificial heat. This

substance is employed as an article of food,

and its nourishing properties are well known.
3. Salop. This, substance comes from

Persia
;
but is said also to be manufactured

in Europe. It is supposed to be the pre-

pared roots of different species of orchis, as

the morio, mascula, bifolia, pyramidalis. Ac-
cording to Moult, the bulbous roots of these

plants are deprived of their cuticle, baked in

an oven for ten or twTelve minutes, which
gives them their semitransparency, and then

fully dried in a moderate heat. Like sago,

Salop is used as a nourishing article of food.

4. Cassava is prepared from the roots of

the jatropha manihat, an American plant.

They are pealed, and subjected to pressure

in a kind of bag made of rushes. The. juice

that is forced out is a deadly poison, and is

employed by the Indians to poison their ar-

rows ; but it deposits gradually a white

starch, which when properly washed is inno-

cent. What remains in the bag consists

chiefly of the same, starch. It is dried in

smoke, and afterwards passed through a kind

of sieve. Of this substance the cassava bread

is made.
5. Sowans. This very nutritious article of

food is made in this country from, the husk
of oats, by a process not unlike that by which
common starch is made. The husk of the

oat (called seeds) is separated from oatmeal

by the sieve. It still retains a considerable

portion of farinaceous matter, which forms a

very nourishing food.

STARLING. See Sturnus.
STATICE, Thrift, a genus of plants be-

longing to the class of pentandria, and order

of pentagynia ; and in the natural system

ranging under the forty-eighth order, aggre-

gate.. The calyx is monophyllous, entire,

folded, and scaricose. There are five petals,

with one superior seed. There are thirty-

nine species ;
three, of these are British plants.

1. The armeria, thrift, or sea gilly-iiower,

has a simple naked stem about six inches

high. The radical leaves are like grass. The
flowers are terminal, pale red, with a round

head, and not very large. This plant flow-

ers in July or August, and grows in meadows
near the sea. 2 . Limonium, sea-lavender.

The stem is naked, branched, and about a

foot high. 3. Reticulata, matted sea-laven-

der. The stem is prostrate, and terminated

by a panicle of flowers. This species is also

found on the sea-coast of South Britain.

STATICS, that branch of mathematics

which considers the motion of bodies arising

from gravity. See Motion.
Statics- then is the doctrine, or theory, of

motion, considered merely as arising from the

weight of bodies ; in which sense-it is distin-

guished from mechanics, which is the appli-

cation of statics to machines, engines, &c.

though, it must be owned, that statics and
mechanics are frequently confounded. See

Mechanics. For the laws and principles

whereon the doctrine of statics is founded,

see the articles Gravity, Gravitation.
4 U
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STATIONARY. See Astronomy •

STATISTICS, a word lately introduced
to express a view or survey of any kingdom,
county, or parish.

A grand and extensive work of this kind
was undertaken in Scotland in the year 1790
by sir John Sinclair, whose patriotic exertions
in favour of his country will be gratefully re-

membered by posterity. The great object
of it is to give an accurate view of the state

of the country, its agriculture, its manufac-
tures, and its commerce

; the means of im-
provement, of which they are respectively
capable

; the amount of the population of a
state, and the causes of its increase or de-
crease : the njanner in which the territory of
a country is possessed and cultivated; the
nature and amount of the various produc-
tions of the soil ; the value of the personal
wealth or stock of the inhabitants, and how it

can be augmented ; the diseases to which the
people are subject, their causes and their
cure: the occupations of the people ; where
they are entitled to encouragement, and
where they ought to be suppressed ; the con-
dition of the poor, the best mode of main-
taining them, and of giving them employ-
ment

;
the state of schools, and other insti-

tutions, formed for purposes of public utility

;

the state of the villages and towns, and the
regulations best calculated for their police
and good government

; the state of the* man-
ners, the morals, and the religious principles
of the people, and the means by which their
temporal and eternal interests can best be
promoted.
STATUARY, a branch of sculpture, said

to.be the invention of Daedalus, amidst other
productions of ingenious talents: others as-
sert him to have been only the improver of
an art known long before his time, and that
lie was the fli-st who endeavoured to give the
appearance of motion and action to figures.
The Phenicians are said to have been the

first who erected statues in honour of their
gods ; but, if we believe tiie accounts gener-
ally given of the Phenician worship, the re-
ligious statuary of that nation did not exhibit
human forms, but merely pointed stones or
other symbolical expressions of their divi-
nities.

STATUES, are figures, representing !iy*

.

ing or deceased creatures, of whatever spe-
cies, real or imaginary ; and carved, cast,
modelled, or moulded, in full relievo, insu-
lated on every part.

, Statues are formed with the chisel, of se-
veral materials, such as marble, stone, &c, ;

they are carved in wood
;
or cast in plaister

of Paris, or other matter of tiie same nature

;

they artv.als.q cast in several metals, as lead*
brass, silver and gold.

Statues are divided into

Colossal, or considerably exceeding the
dimensions of nature

; as, for instance, the
celebrated, statue of Apollo, at Rhodes.

Allegorical, or such as, under human or
other symbolical forms, represent subjects of
a different kind, as Time, (jfoean, Winds,
or qualities of an intellectual nature, as
Mercy, Justice, &c. &c.

Statues of deities, demi-gods, and heroes
were, among the antients," generally repre-
sented somewhat larger than life.

* 1

Monumental, either representing the per.
son, the virtues, or the actions of tim'd,;

. ceased.
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Equestrian, generally of some illustrious
person on horseback.

Pedestrian
; or on foot.

i he most celebrated statues are those of
the Egyptians, (Grecians, and Romans. Of
the Fgy ptian statues, sufficient has been said
under tiie article sculpture. See Sculp-
ture. Of the Grecian and Roman we pro-
pose to add some important particulars.

Statues, antique. The denomination of
antique statues is applicable to all antient
statues, found either in India, Egypt, &c. ;

but is especially given, in preference, to the
statues wrought by the antient Greek and
Roman sculptors. The works of the Gre-
cians are considered as the most perfect ex-
amples of sculpture. Their statues are emi-
nently admirable for the various beauty of
their forms, for characteristic expression and
grace. See Sculfture.

J he Grecian statues of men are generally
naked. The Roman are clothed agreeably
to the manner of the country, and are dis-
tinguished into

Palludatse (status;), those of emperors with
long robes over their armour.

Loricata’, those of soldiers with cuirasses.
I horacata?, .those with coats of armour.

r

l ogatax those of magistrates with the
toga, or robe worn in office.

'l rabeata;
; those of senators and augurs.

I unicatas, those clothed with a plain tunic.
Stolatae, those of women with long trains.

1 he antique statues are most particularly
remarkable for their systematic representa-
tion ot the human form. As the principle
most apparent in their system is that of pro-
portions, we shall give, first, an account of
their general proportions to which they
chiefly adhered, and next, an accurate mea-
surement of the various parts of the body,
taken at Rome, from some of their most ce-
lebrated original statues.

It is to be observed, however, that although
the inferior antique possesses little other
merit than that of proportion, the excellence
of the finer works of Greece is 6f a much
more comprehensive description.

Proportions of the antique statues.

Proportion is the basis of beauty, and there
can be no beauty without it

;
on the con-

trary, proportion may exist where there is

little beauty. Experience teaches us, that

knowledge is distinct from taste ; and pro-

portion, therefore, which is founded on know-
ledge, may be strictly observed in any figure,

and yet the figure have no pretens'ons to

beauty. The antients considering ideal beau-

ty as the most perfect, have frequently em-
ployed it in preference to the beauty of na-

ture.

It is probable that the Grecian, as well as

the Egyptian artists, determined the great and
small proportions by fixed rules

;
that they

established a positive measure for the di-

mensions of length, breadth, and circumfer-

ence. This supposition alone can enable us

to account for the great conformity which
we meet with in antient statues. Winkelman
thinks that the foot was the measure which

the antients used in all their great dimen-

sions, and that it was by the length of it that

they regulated the measure of their figures

by giving to them six times that length.

This, in fact, is the length which Vitruvius

assigns. L. 3, cap. l. That celebrated archi-

STATUES,

tect thinks the foot is a more determinate
measure than the head or the face, the parts
irom which modern painters and sculptors
often take their proportions. This propor-
tion of the foot to the body, which lias ap-
peared strange and incomprehensible to the
learned Lluetius, and lias been entirely re-

jected by Renault, is, however, founded
upon experience. After measuring with
great care a vast number of figuies, Win-
kelm an found this proportion not only
in Egyptian statues, but also in those of
Greece. This fact may be determined by
an inspection of those statues, the feet of
which are perfect; and one may be more
fully convinced of it by examining some
figures of the Greek divinities, in which the
artists have made some parts beyond their

natural dimensions. In the Apollo Belvedere,
which is a little more than seven heads high,
the foot is three Roman inches longer than
the head. The head of the Venus de Medi-
cis is very small, and the height of the sta-

tue is seven heads and a half
; the foot is three

inches and a ‘half longer than the head, or
precisely the sixth part of the length of the
whole statue.

Other writers are of opinion, that the fol-

lowing rules form a principal part of the sys-
tem of Grecian sculpture

:

The body consists of three parts, as well as

the members. The three parts of the body
are, the trunk, the thighs, and the legs. The
inferior part of the body are the thighs, the
legs, and the feet. The arms also consist of
three parts. These three parts must bear a
certain proportion to the whele, as well as

to one another. In a well formed man, the
head and body must be proportioned to the
thighs, the legs, and the feet, in the same
manner as the thighs are proportioned to the
legs and the feet, or the arms to the hands.
The face also consists of three parts, that is,

three times the length of the nose
; but the

head is not four times the length of the nose,

as some writers have asserted. From the
place where the hair begins to the crown of
the head, are only three-fourths of the length
of the nose, or that part is to the nose as 9
to 12.

Measurements taken at Rome from
ORIGINAL ANTIQUE STATUES.

Hercules (Farnese)

.

Length of the face as nearly as can be found,
1 1 inches and a h*df.

From the pit between the clavicles to the
bottom of the belly, 2 feet 10 inches.

From the point of the (right) os ilium to the
top of the petella, the same, viz. 2 feet 10
inches.

From the top of the patella to the sole of the

^
right foot, 2 feet 10 inches and a half.

From the top of the head as nearly as can be
guessed, to the bottom of the belly, 4 feet

2 inches and a half.

From the bottom of the belly to the sole of
the foot, 5 feet 2 inches and three-fourths.

Colossal Commodus (of the Capitol).
Length of the face from the top of the fore-

head to the bottom of the chin, as nearly
as can be guessed, (the hair being down on
the forehead) 3 feet 2 inches.

Flora (Farnese).

From the pit between the clavicles to the

bottom of the belly ; from the point, of the
(right) os ilium to the centre oi the patella

;

and from the centre of the patella to the
sole of the foot, exactly equal.

From the pit between the clavicles to the
right nipple, 14 inches and a half.

From the bottom of the belly to the sole of
the foot, 5 leet S inches.

Length of the leg from the centre of the pa-
tella to the sole of the foot, 3 feet 1 inch.

The measurements of the four following
female statues, have for their rule the real
length of their respective faces, divided into
three parts,, and those parts subdivided into

twelve minutes. See Plate No. 9, (entitled
Antique Statues.)

Venus de Medicis.

From the bottom of the right ear to the pit
between the clavicles, 3 parts.

From the bottom of the lett ditto to the said
pit, 2 parts 9 minutes.

From the said pit to the bottom of the ster-

num, as near as can be found, 3 parts 6
minutes and one-third.

From the said pit to the bottom of the belly,
as near as can be found, 9 parts 1 minute
and three-fourths.

From the point of the (right) os ilium, as near
as can be found, to the centre of the patella,

9 parts 4 minutes and one-third.

From the said pit to the right pap, 3 parts 5
minutes

;
to the left ditto, 3 parts 6 mi-

nutes.

From the centre of the right patella 'to the
sole of the foot, 9 parts 8 minutes and one-
third.

From the point of the left ilium, as near as
can be found, to the centre of the patella,

9 parts 1 minute.
From the centre of the said patella to the sole

of 1 he foot, 9 parts.

Length of the right foot from the heel to the
joint of the great toe, 4 parts 9 minutes and
two-thirds.

Length of I he left ditto, 4 parts 8 minutes.
Breadth of the face from ear to ear, 2 parts

3 minutes.

From the right ear to the tip of the nose, 2
parts- 1 minute and one-third.

Thickness of the neck, measured with the
face in front, 1 part 1 1 minutes and a half.

Distance from pap to pap, 3 parts 11 mi-
nutes.

From point to point of the ileum, as near as
can be found, 4 parts and half a minute.

Breadth of the shoulder, just below the heads
of the humerus, measured obliquely, viz.

parallel with the shoulders, 7 parts 9 mi-
nutes and a half.

Breadth of the breast, from the point where
the pectoral and deltoid muscles join, 5
parts 5 minutes and one-fourth.

Narrowest part of the body, a little above the
navel, 4 parts 9 minutes and a half.

Breadth of the hips, measured upon the ilium
under the obliq. descend. 6 parts 4 minutes
and a half.

Thickest part of the right thigh measured
as near as can be across the centre of the
rectus, 3 parts 6 minutes.

Thickness of the said knee across the centre
of the patella, 2 parts 1 minute.

Thickest part of the calf of the said leg, 2
parts 2 minutes and a half.

Small ditto, just above the ancle, 1 p.srl 2
minutes and three-fourtlis.



Thickness of the said ancle from centre to

centre of each bone, 1 part 5 minutes and

one- fourth.

Thickness of the left knee measured across

the patella, 2 parts.

Thickest part of the calf of the left leg, 2

parts 2 minutes.

Small ditto, just above the ancle, 1 part 2

minutes.

From centre to centre of the ancle bones of

the left leg, 1 part 4 minutes and one-

fourth.

Breadth of the left foot upon the joints, at the

roots of the toes, 1 part 9 minutes.

Length from the head of the deltoid to the

tip of the left elbow, 7 parts
;

right ditto,

7 parts 2 minutes.

Length of the lower right arm from the tip

of the elbow to the centre of the wrist

bone, 4 parts 1 1 minutes.

Length of the left ditto, ditto, 5 parts 1 mi-

nute, and two-thirds.

Thickest part of the right arm above the el-

bow, 1 part 11 minutes.

Thickness of the lower arm, measured with

the back of the hand in front, 1 part 8

minutes and a half.

Ditto of the said wrist from bone to bone, 1

part three-fourths of a minute.

Thickest part of the left arm, measured in

front, 1 part 9 minutes and a half.

Thickness of the lower arm ditto, measured

like the former, 1 part 7 minutes and one-

fourth.

Thickness of the said wrist from bone to

bone, 1 part and one-half minute.

From the centre of the wrist to the root of

the middle finger, 1 part 10 minutes.

Length of the middle finger, 1 part 8 minutes

and one-fourth.

Breadth of the hand across the joints at the

roots of the fingers, 1 part 4 minutes and

a half.

Ditto of the body from the most prominent

part of the breast bone to ditto of the

shoulder behind, measuring and observing

the curve of the figure, 4 parts 2 minutes

and one-third.

Narrowest part of the body, measured from

the hollow above the navel, to the most

prominent part of the sacro-umbalis, observ-

ing the curve of the figure, 3 parts 10

minutes.

Distance from the navel to the bottom of the

belly, 4 parts and one-half minute.

Length from the point of the (left) os ilium, as

near as can be found, to the most promi-

nent part of the glutseus below, 5 parts.

Distance from ditto to ditto, of the right side,

4 parts 7 minutes.

Thickest part of the right thigh in profile,

from the centre of the rectus, 3 parts 7

minutes.

Thickness of the said knee in profile from the

centre of the patella, 2 parts 4 minutes and

two-thirds.

Ditto of the calf of the right leg, m ditto, 2

parts 3 minutes ;
smallest part ditto, 1 part

5 minutes and one-fourth.

Thickness of the left thigh from just under

the glivtaeus to the rectus above in profile,

3 parts 8 minutes.

Ditto of the left knee, in profile, from the

centre of the patella, 2 parts 4 minutes.

Thickness of the said leg above, 2 parts 4

minutes ;
ditto ot ditto at the small, 1 pait

5 minutes and one-fourth.

sta'tueS.

Total length of the figure, allowing 4 parts for

the head, and measuring down the Centre

of the figure, 3 L parts 1 1 minutes and a

half.

Flora Vestita, or draped.

From the bottom of the ear to the pit between

the clavicles, 2 parts 8 minutes and a half.

Length of the neck from where it joins the

bottom of the chin to the said pit, 1 part

4 minutes.

From the said pit to the right nipple, 3 parts

5 minutes and a half; left ditto, 3 parts 2

minutes.

From the pit between the clavicles to the

bottom of the belly as near as can be guess--

ed, 1
1
parts 10 minutes.

From nipple to nipple, 3 parts 7 minutes and
a half.

From the roots of the hair on the forehead

to the sole of the foot, 10 faces, or 30 parts

8 minutes.

Length of the leg bent from the top of the pa-

tella to the sole of the foot, 9 parts 3 mi-

nutes.

Cleopatra of the Belvidere.

From the bottom of the chin to the pit be-

tween the clavicles, 1 part 7 minutes.

From the tip of the right ear to the said pit,

, 3 parts 3 minutes.

From the said pit to the left nipple, 3 parts

4 minutes
;
right ditto 3 parts.

Total length of the body, as it lies, from the

said pit to the bottom of the belly, 9 parts

4 minutes.

From the bottom of the belly to the middle

of tine patella, as near as can be guessed, 9
parts 2 minutes.

From the middle of the patella to the instep,

9 parts 5 minutes.

From the instep to the sole of the foot within,

1 part 9 minutes.

Length of the left arm underneath, from where
it joins to the pectoral, to the point of the

elbow, 5 parts 9 minutes.

From the same elbow to the joint of the wrist,

5 parts 6 minutes and a half.

Thickness of the same arm above the elbow,

measured from underneath, to about where

the deltoid muscle is inserted, 2 parts 5

minutes.

Thickest part of the same arm below the el-

bow, 2 parts 3 minutes.

Breadth of the wrist from bone to bone, 1

part 5 minutes.

Thickness of ditto from the centre below to

the centre above, 9 minutes.

Breadth of the body across the breasts as near

as can be measured, 7 parts 3 minutes.

Ditto of ditto, as near, &c. across the belly

just below the navel from hip to hip, 7 parts

10 minutes and a half.

Breadth from nipple to nipple, 4 parts 3

minutes.

Thickness of the upper thigh, measured over

and across about the middle, 3 parts 10

minutes and a half.

Ditto knee ditto, across the middle of the

patella, 2 parts 9 minutes and a half.

Calf of the leg, ditto, 2 parts 10 minutes and

a half.

Ancle ditto from bone to bone, 1 part 7 mi-

nutes and a half.

Total length of the figure, allowing 1 part

above the roots of the hair upon the fore-

head, and measuring down the middle of

the figure, down the centre of the upper-
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most thigh and leg to the sole of that foot,

as near as can be known, somewhat less

than 36 parts.

Breadth of the right foot from tiie joint at the

root of the great toe to the joint on ihe

other side at the root of the iittie toe, 2
parts 3 minutes.

Length of the great toe from the centre of

the joint, 1 part 7 minutes.

Beautiful daughter ofNiobe.

From the chin next the thrdat to the pit be
tween the clavicles, 1 part 10 minutes.

From the tip of the left ear to ditto, 3 parts

1 minute and a half.

From the tip of the right to ditto, 2 parts t
minutes and three-fourths.

From the said pit to the left nipple, 2 parts

10 minutes.

From ditto to the right nipple, 3 parts t
minutes.

From nipple to nipple, as near as can be guess-
ed, 4 parts.

Length of the body from the pit between the.

clavicles to the bottom of the belly, 9 parts.

From the point of the ilium, (guessed) to the
centre of the patella, 8 parts 5 minutes.

From the centre of the patella to the sole of

the foot, 8 parts 8 minutes and a half.

The measurements of the following male
figures, have for their rule, the real length
of their respective heads, divided into four

equal portions, called fourths, and those
fourths subdivided into twelve equal parts.

See the Plate.

sip ollino.

From the bottom of the chin next the throat

to the pit between the clavicles 1 fourth 9
parts.

From the pit between the clavicles to the

pit at the bottom of the breast, 2 fourths 6
parts and one-half

From ditto to the pap of the right breast, H
fourths 6 parts and one-half.

From ditto to the pap of the left breast, 2
fourths 8 parts

;
from pap to pap 1 head.

Whole length of the body from the pit be-
tween the clavicles to the bottom of the
belly, about 3 faces.

From point to point of the os ilium next the
belly, 1 head wanting 2 parts.

From the point.of the right os ilium to the
middle of the patella, 3 faces.

From the left ditto to the upper edge of the
patella, 3 faces.

From the middle of the right patella to the
sole of the foot, 3 faces.

Breadth of the face from ear (o ear, 2 fourths

3 parts.

Thickness of the neck immediately under the
ears, 2 fourths and half a part.

Thickness of the body in a line drawn across

the paps, almost 6 fourths.

Narrowest part of the body from the lowest
rib to rib, 5 fourths.

Breadth of the body where it joins the thigh,

6 fourths 8 parts.

Utmost thickness of the thigh, 3 fourths, 1

part.

Thickness of the knee across the centre of
the right patella, 2 fourths nearly.

Thickest part of the calf of the leg in front,

2 fourths 2 parts.

Thinnest part of the right ancle, above the
ancle bone ifourth 1 part and two-third?.



statues.
Thinnest part of the right instep, below the

ancles, 1 fourth 2 parts.

Thickest part of the ancle from the centre to
the centre of each bone, 1 fourth 4 -parts.

Thickest part of the foot, across the joint

at the roots of the toes, 1 fourth. 10 parts;

Utmost length of the right foot, 4 fourths 9
parts and a half.

Utmost length of the left arm from the top
of the shoulder to the tip of the elbow, b
fourths 4 parts.

From the same elbow to the joint of the

^

wrist, nearly, 5 fourths.

From the samejoint to the root of the middle
ringer, 1 fourth 9 parts and a half.

Thickest part of the left arm, across the in-

sertion of the deltoid, 1 fourth 1
1
parts.

Thickest part of the ditto below the elbow, 1

fourth 7 parts and a half.

Thickest part of- the wrist, measured from
above, 1 fourth and two-thirds of a part.

From the elbow to the centre of the right

arm, below where the lathsimus dorsi

passes, as 'near as can be guessed, 5 fourths

arid a half.

Thickest part of that arm, measured in front

across the biceps, 1 fourth 10 parts.

Thickest part of the bp Ivy measured in pro-

tile on the left side, from the pit between
the breasts to the back in a horizontal di-

rection, 4 fourths 3 parts'.

Thinnest part of the Body on the same side,

measured just above the navel, 3 fourths 9
parts.

Thickest part of the thigh in profile, measur-
ed in a horizontal direction, from the root

of the penis to the' glutams, 4 fourths 6
parts.

Thinnest part, just above the knee, 2 fourths

2 parts and three-fourths.

Thickest part of the right knee, 2 fourths and
3 parts.

Thickest part of the calf of the leg, 2 fourths

3 parts and a half.

Thinnest part of the same leg, just above the

instep, 1 fourth 6 parts and one-fourth.

From the centre of the inner ancle to the

bottom of the heel, 1 fourth 6 parts.

From the centre of the outer ditto to ditto, 1

fourth 2 parts.

ylpnllo Bclvidere.

From the tip of the right ear to the pit be-

tween the clavicles, 2 fourths 10 parts.

From the bottom of the left ear to the same
pit, 3 fourths and half a part.

From the pit between the clavicles to the
centre of the pit at the bottom of the ster-

num, 2 fourths 1
1
parts and a half.

From the pit between the clavicles to the

bottom of the belly, 2 fourths 9 parts and
a half.

From the point of the right ilium to the centre

of the patella, 8 fourths 1
1

parts and a

half.

From the point of the left ditto to the centre

of the patella, 9 fourths 3 parts and three-

fourths.

Length of the right leg from the centre of the
patella to the sole of the foot, 9 fourths 1

part and one-third.

Length of tile left ditto ditto, 9 fourths 5 parts-

and a half.

Breadth of the face from ear to ear, 2 fourths

2 parts and a third.

Breadth of the neck, taken in front like the
face, .2 fourths exactly

.

From the pit between the clavicles to the
right pap, 3 fourths 4 parts.

From ditto to the left pap, 3 fourths 5 parts

and one-fourth.

Distance across from pap to pap, 4 fourths 9
parts and three-fourths.

Breadth ot the body across the paps, 6 fourths

and half a part.

Narrowest part of the body, measured a
little above the navel, 3 fourths 1 part and
one-fourth.'

Breadth of the hips, measured upon the ilium

just under the obliq. descendens, 5 fourths

2 parts and a half.

Breadth from point to point of the ilium, 3
fourths 10 parts and a half.

Thickest part of the right thigh, measured in

front across the head of the rectus, 2
fourths 1

1
parts.

Thickest part of the left ditto, 2 fourths 11

parts and a half.

Thickness of the right knee across the centre
of the patella, 1 fourth 10 parts.

Thickness of the left ditto, 1 fourth 9 pftrts

and a half.

Thickness of the calves of the legs, taken in

front, 2 fourths 1 part and a half.

Small of the right leg just above the ancle, 1

fourth 2 parts and a half.

Ditto of the left . leg ditto, 1 fourth 1 part.

From centre to centre of the ancle bones of
each leg, 1 fourth 4 parts.

Thickqess ot the instep on the foot immedi-
ately under the right ancle, 1 fourth and
halt a part.

Length of the l ight foot from the point of the
heel to the point of the great toe, 4
fourths 5 parts and one-fourth.

Ditto of left ditto ditto, 4 fourths S' parts.

Breadth of the right foot on the joints at the
roots of the toes, 1 fourth 6 parts and two-
tliirds.

Length of the right arm from the head of the
deltoid to the tip of the elbow, 6 fourths 3
parts.

From the tip of the elbow to the centre of
the wrist bone, 4 fourths 10 parts and two-
thirds.

Thickness of the right arm, taken in front, 1

fourth 6 parts and one-third.

Ditto in profile about the middle, 2 fourths
and one-third of a part.

Thickest part of the right, thigh in profile

as near as can be taken, 3 fourths 5 parts
and three-fourths.

Thickness of the right knee ditto to the centre
of the patella, 2 fourths and two-thirds of a

part.

'J hickness of the calf of the leg in profile, 2
fourths 2 parts.

Thickness of the small of the leg in profile, 1

fourth 5 parts and a fourth.

Total length of the Apollo, including four
parts to the head, and measuring down the
centre of the body, 32 fourths 2 parts.

Borglicse Faun.

From the bottom of the right ear to the pit
between the clavicles, 4 fourths.

7 otal length ot the body from the pit between
the clavicles- to the bottom of the belly, S
fourths 3 parts.

Length of the right thigh from the point of
the ilium to the centre of the patella, 9
fourths 2 parts and one-third.

Length of the right leg from the centre of

the' patella to the sole of the foot, 9 fourths
6 parts.

Breadth of the shoulders just below the head
of tlie deltoid, 8 fourths 1 part.

Breadth ot the body below, measured on the
cbliquus descendens, j lotuths 2 parts.

Utmost breadth of the right thigh, measur-
ed from the bottom of the testicles, 2
fourths 10 parts and a half.

Breadth of the right knee across the patella,

t
1 fourth 10 parts and a half.

Narrowest part immediately below the knee,
1 fourth 8 parts.

1 hickest part of the calf of the right leg, 2
fourths 1 part ; left leg ditto.

Narrowest part just above the ancle, 1

fourth.

Broadest- part of the ancle from centre to
centre ol each bone, 1 fourth 4 parts and a
third.

Narrowest part of the instep immediately
under the ancle bone, 1 fourth.

Ditto of the left ditto, 1 fourth 1 part and a
half.

1

Utmost length of the right foot, 4 fourths 7
parts and three fourths

; ditto of the left
foot, 4 fourths 7 parts.

Length of the left arm leaning from the
shoulder to the point of the elbow, &
fourths 8 parts and a third.

Ditto- of the right as near as can be guessed;'
6 fourths 5 parts.

From the elbow ditto to the centre of the
wrist bone, 5 fourths and half a part.

Utmost thickness of the left arm across the
centre of the biceps, 1 fourth 10 parts.

Breadth of the left wrist across the centre of
the bones, 1 fourth 3 parts.

'Thickest part of the thigh in profile from the
most prominent part of the glutaeus, 4
fourths 4 parts.

Trom the bottom of the same glutseus, mea-
sured horizontally from back to front, 3
fourths 6 parts.

Thickest part ot the right knee from the head
of the patella, 2 fourths’ 2 parts and a
third.

Ditto of the calf of the right leg, 2 fourths 2
parts and a third

; left leg ditto.

1 hinnest part immediately under the knee,
I fourth 11 parts and a half.

1 l.innest part of the right ancle just above
the instep, 1 fourth 6 parts and a half.

From the centre of the inner ancle to the
sole of the foot, 1 fourth 1 part and a
third.

Length of the right leg from the head of the
patella to the instep, 7 fourths 8 parts and
a half.

Ditto of the left from the centre of the pa-
tella, as near as can be guessed, 7 fourths

3 parts and a half.

7 rom point to point of the ilium, 4 fourths.

Sleeping Faun (Barherini).

Distance from the right ear to the pit between
the clavicles, 3 fourths.

Length of the neck from the bottom of the
chin to the pit between the clavicles, 1

fourth 9 parts and a half.

From the said pit to tire pit at the bottom of
the sternum, 2 fourths 6 partsand a half.

Total length of the body from the said pit tp>

the bottom of the belly, 7 fourths 1 part.

Length of the left thigh in its restored state



r from the point of the ilium to the top' of

the patella, 9 fourths 7 parts.

From tire top of the patella to the sole of the

foot, 8 fourths 10 parts and a half.

Breadth of the face from ear to ear, as near

as can be measured, 2 fourths- 5 parts and

a half.

Breadth of the neck from side to side, 2

fourths 1 part.

Ditto of the breast from pap to pap, 3 fourths

3 parts and a half.

Breadth from point to point of each ilium, 3

fourths 11 parts and one-third.

From the pit at the bottom of the sternum

to the navel, 2 fourths (3 parts and a half.

Utmost thickness of the thigh across the head

of the rectus, 3 fourths 2 parts and a third.

Utmost thickness of the body across the paps,

6 fourths 4 parts.

Narrowest part of ditto at the bottom of the

ribs, 5 fourths 3 parts and a half.

Length of the arm over the head, from the

centre of the head of the humerus, as near

as can be found, to the tip of the elbow, 6

fourths.

Length of that arm below, from the tip of the

elbow to the centre of the wrist, 5 fourths

and one-third of a part.

Utmost thickness of the body from the most

prominent part of the breast to the trape-

zius behind below the shoulder, measured

in a right line, 4 fourths 8 parts and a half.

From the hollow part of the rectus before, a

little above the navel, to the sacro-lumbalis

behind, measured in a right line, 4 fourths

7 parts and a half.

Thickness of the arm from the centre of the

biceps to the triceps behind, 2 fourths and

half a part.

N. B. The tip of the right elbow
;

all the

left arm below the deltoid ; all the right thigh

and leg, with so much of the left thigh as is

between the broadest part of the rectus and
its insertion at the knee, (all of which is an-

tique, together with a part of the sokeus,

gasterocnemius, and peronei withoutside of

the leg) and all the other part of that leg and
foot, have been restored by Bernini.

Laocoon.

From the bottom of the right ear to the pit

between the clavicles, 3 fourths 3 parts and
one-third.

From ditto of the left ear to the said pit, 2
fourths 10 parts and a half.

From the. said pit to the centre of the pit at

the bottom of the sternum, 3 fourths 4
parts.

From the pit ditto to the top of the navel in

a straight line, 3 fourths 4 parts.

From the top of the navel to the privities, 2

fourths 8 parts.

From the point of the ilium to the centre of

the patella of the left thigh, 9 fourths 8

parts.

From the point ditto of the right thigh to the

centre of the patella, 9 fourths 2 parts.

From the centre of the left patella to the in-

step or annular ligament, 8 fourths 2 parts.

From the said point at the instep to the bot-

tom of the heel ditto, 1 fourth 11 parts.

Length of the right leg from the centre of

the patella to the instep, 7 fourths 9 parts

and a quarter.

From the said point at the instep to the bot-

tom of the heel, 1 fourth 5 parts.

4
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.From the pit between the clavicles to either

pap, 3- fourths 2 parts and three-fourths.

Length of the left arm from the head of the

deltoid to the tip of the elbow, 6 fourths 7

parts and a quarter.

From the tip of the said elbow to the centre

of the joint of the wrist, 5 fourths 1 part

and a half.

Length of the bade of the hand from the

centre of the wrist to the joint of the

middle finger, 1 fourth 4 parts and a third.

Length of the first joint of the middle finger,

1 fourth 1 part.

Thickness of the neck in front, about the

middle, 2 fourths 3 parts.

Distance across from pap to pap, 4 fourths 2
parts and two-thirds.

Breadth of the body measured horizontally

across the nipples, 6 fourths 5 parts and a

half.

. Breadth of ditto measured horizontally at the

narrowest part across the bottom of the

-.ribs, 5 fourths.

Breadth across on the ilium immediately
under the obliquus descendens, 5 fourths

4 parts.

Thickness of the left thigh measured across

the centre of the rectus, 3 fourths 3 parts

and one-third.

Thickness of the knee measured across the

centre of the patella, 1 fourth II parts and
a half.

Thickness of the right ditto, 1 fourth 11 parts

and a half.

Thickness of the calf of either leg, 2 fourths

2 parts.

Thickness of the smallest part just above the

ancle, 1 fourth and half a part.

From centre to centre of the left ancle bone,
1 fourth 5 parts ;

right, ditto.

Narrowest part of the instep just under the

ancles, 1 fourth and two-thirds of a part.

Breadth of the foot from the centre of the

joint at the root of the great toe to ditto of

the little one, 1 fourth 1
1
parts and one-

third.

Thickest part of the left arm measured across

the centre of the biceps, 2 fourths 2 parts

and one-third.

Ditto of the said arm measured on the su-

pinator just below the elbow, 1 fourth 9
parts and a half.

Breadth across the wrist measured from the

centre of the joint, 1 fourth 3 parts.

Breadth of the hand measured upon the joint

at the roots of the fingers, 1 fourth 10 parts

and two-thirds.

Thickness of the body in profile measured
from the centre of the pectoral muscle to

the most prominent part of the trapezius

behind, 4 fourths 9 parts.

Thinnest part of the body in profile measured
just above the navel, 3 fourths 6 parts and
a half.

Thickness of the knee from the head of the

'gasterocnemius to the centre of the patella,

2 fourths 6 parts and a half.

Thickest part of the calf of the right leg in

prolile, 2 fourths 4 parts.

Thinnest part of the small of the left leg in

profile, 1 fourth 6 parts.

Length of the left foot from the heel to the

top of the great toe, 4 fourths 8 parts.

Total length of the figure of the Laocoon, al-

lowing 4 fourths for the head, and mea-
suring from the bottom of the chin to the

' 70g

pit between the clavicles, and from thence,

following with the utmost exactness the
line of the centre of the body, then mea-
suring on the centre of the left thigh (after

having found the point by laying a rule

across from the bottom of the belly parallel

with the two points of the ilium), and so
down the centre of the patella, and upon
the leg to the sole of the foot, 34 fourths.

Laocoou’s elder son. .

From the bottom of the left ear to the pit

between the clavicles, 2 fourths 1
1
parts.

From ditto of the right ear to the said pit, 2
fourths 6 parts and a half.

From the said pit to the centre of the pit at

the bottom of the sternum, 2 fourths 7
parts aiid a half.

From the centre of the said pit to the centre
of the navel, 2 fourths 7 parts.

From the centre of the navel to the privities,

2 fourths 3 parts and one-third.

From the point of the right ilium to the
centre of the patella, 8 fourths 7 parts and
a half.

From the centre of the patella to the instep,

8 fourths 1 part.

From the said instep to the bottom of the
heel, 1 fourth 8 parts and one-third.

From the centre between the clavicles to

either pap, 2 fourths 10 parts and three-
fourths.

Distance from pap to pap, 4 fourths 5 parts

and one-third.

Ditto from point to point of the ilium, 3
fourths 4 parts.

Length of the left arm measured from the
head of the humerus, as near as can be
guessed, to the tip of the elbow, 5 fourths

8 parts and two-thirds.

From the tip of the elbow to the centre of
the wrist bone, 4 fourths 7 parts and one-
third.

Broadest part of- the body measured across
the paps, 6 fourths 4 parts.

Narrowest part of ditto measured across the
bottom of the ribs, 5 fourths 3 parts.

Breadth of the body measured upon the ilium

immediately under the obliquus descepd-
ens, 5 fourths 7 parts and a half.

Thickest part of the right, thigh in front,

across the centre of the rectus, 2 fourths 7
parts and a half.

Thickness of the knee across the centre of
the patella, 1 fourth 1

1
parts and one-

third.

Thickest part of the calf of the leg, 2 fourths

3 parts.

Thickness of the small of ditto just above the
ancle, l fourth 1 part and a half.

Thickness of the ancle from the centre of each
bone, 1 fourth 4 parts and a quarter.

Broadest part of the right foot across the
joints at the roots of the toes, 1 fourth 8
parts.

Thickness of the upper arm in profile across

the middle of the biceps, t fourth 11 parts
and a half.

Ditto of the 'lower arm just below the elbow,
ditto, 1 fourth 6 parts.

Thickness of the right thigh in profile, 3
fourths 4 parts and three-fourths.

,
Ditto of the knee ditto from the centre of the

patella, 2 fourths 6 parts.

Thickness of the calf of the leg ditto, 2
fourths 4 parts.
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Thickness just above the ancle ditto, t fourth

5 parts.

Thickness of the body in profile from the

most prominent part of the pectoral muscle
to the trapezius behind, 4 fourths 3 parts

and a half.

Narrowest part of ditto measured a little

above the navel, 3 fourths 3 parts.

Total length of the figure measured down
the centre, allowing 4 fourths to the head,

and observing the same method as with

the foregoing statue of the father, 30
fourths exact

Younger son of Laocoon.

From the tip of the right ear to the pit be-

tween the clavicles, 2 fourths 8 parts.

From the said pit to the pit at the bottom of

the sternum, 2 fourths 8 parts.

From ditto to the right pap, 2 fourths 8

parts.

From the pit between the clavicles to the

bottom of the belly, S fourths.

From the point of the right ilium to the top

of the patella, 7 fourths 9 parts.

From the top of the patella ditto to the sole

of the foot, 8 fourths 7 parts.

Length of the right foot from the heel to the

great toe, 4 fourths 2 parts and one-third.

Breadth of the narrowest part of the body in

front at the bottom of the ribs, 4 fourths

2 parts.

Thickness of the thigh measured across the

centre of the rectus, 3 fourths and half a

part.

Thickness of the calf of the leg ditto, 2
fourths 3 parts.

Thickness of the smallest part of the leg just

above the ancle, l fourth 2 parts.

From centre to centre of each ancle bone
1 fourth 4 parts.

Thickness of the body from the most pro-

minent part of the pectoral muscle to the

trapezius behind, 4 fourths.

Narrowest part of the body just above the

navel, 2 fourths 9 parts and two-thirds.

Thickness from the most prominent part of

the glutaeus, to the point of the ilium, 3

fourths 8 parts and a half.

Thickest part of the thigh in profile about

the centre of the rectus, 2 fourths 10 parts

and two-thirds.

Thickness of the calf of the leg, 2 fourths 2
parts.

Thickness of the smallest part in profile, 1

fourth 5 parts.

Length of the arm on the body from the

head of the deltoid to the tip of the elbow,

5 fourths 6 parts and two-thirds.

From the tip of the elbow to the centre of the

wrist bone, 4 fourths 5 parts and one-
third.

From the joint of the wrist upon the exten-

sores communes to the joint of the middle
finger, 2 fourths 9 parts.

Meleager.

From ditto to the pap on the right breast, 4
fourths 1 part and a half.

Length of the right thigh from the point of
the ilium to the top of the patella, 9
fourths.

From the top of the patella to the sele of the
foot ditto, 9 fourths 3 parts.

Distance from pap to pap, 4 fourths 2 parts.
Broadest part of the body measured across

the paps, 8 fourths 9 parts and two-
thirds.

Narrowest part of ditto measured at the bot-
tom of the ribs, 5 fourths 5 parts.

Breadth of the hips measured on the ilium
immediately under the ubliquus descend-
ens, 5 fourths 7 parts and a half.

Thickest part of the thigh measured in front,
2 fourths 10 parts and one-third.

Thickness of the right knee across the centre

^
of the patella, 1 fourth 10 parts and a half.

Thickest part of the call of the leg, 2 fourths

1 part and one-third.

Thickness of the small of the leg ditto just
above the ancle, 1 fourth.

From centre to centre of each ancle bone, 1

fourth 5 parts.

Length of the right foot from the heel to the
tip of the toe, 4 fourths and 9 parts.

Broadest part of the said foot from the joint
at the root of the great toe to ditto of the
little toe, 1 fourth 9 parts.

Breadth of the face from ear to ear in front,
2 fourths 3 parts.

Ditto of the neck ditto in front about the
middle, 2 fourths and half a part.

Length of the arm from the head of the del-
toid to the tip of the elbow, 6 fourths 1

1

parts and one-third.

Thickest part of the arm measured in front
across the biceps, 1 fourth 7 parts and a
half.

Thickness of the arm in profile from the bi-
ceps to the triceps behind, 2 fourths I pari
and three-fourths.

Ditto of the body measured from the most
prominent part of the pectoral muscle to
the trapezius, 4 fourths 6 parts and one-
third.

Narrowest part of the body in profile ditto,

just above the navel, 3 fourths 7 parts and
one-third.

Thickest part of the thigh on the rectus just
under the glutaeus, 3 fourths 4 parts and
one-third.

Thickness ot the knee in profile on the centre
01 the patella, 2 fourths 2 parts.

Thickest part of the calf of the leg in profile,

2 fourths 2 parts and three-fourths.
Smallest of ditto, 1 fourth 4 parts.

Breadth from point to point of the ilium, 3
fourths 9 parts and two-thirds.

Total length of the figure, allowing 4 fourths
to the head,and measuring down the line of
the centre of the body, then laying a line
parallel with the poiuts of the ilium, and

. measuring down the middle of the thigh
to the sole of the right foot, 31 fourths 4
parts.

From the left ear to the pit between the

clavicles, 2 fourths 10 parts and a half;

from the right ditto, 2 fourths 9 parts and

a half.

From the pit between the clavicles to the

bottom of the belly, 9 fourths.

From ditto to the centre of the pit at the

bottom of the sternum, 3 fourths.

Antinous.

From the bottom of the left ear to the pit
between the clavicles, 2 fourths 9 parts.

From the pit between the clavicles to the pit
at the bottom of the breast, 2 fourths 10
parts and two-thirds.

From ditto to either pap, 3 fourths 4 parts.

From ditto to the bottom of the belly §
fourths.

w ’

From the point of the ilium to the centre of
the patella, 9 fourths.

From. ditto to tiie sole of the foot, 9 fourths,
f rom pap to pap, 4 fourths 10 parts.
From point to point of the ilium, 3 fourths 10

parts and one-third.

Breadth ©f the face from ear to ear, 2 fourths
3 parts and two-thirds.

1 hickness of the neck about the middle, 2
fourths 1 part and a half.

Broadest part of the shoulders from deltoid
to deltoid, 8 fourths 9 parts and a half.

Narrowest part of the body at the bottom of
the ribs, 5 fourths 1 part.

Breadth measured on the ilium immediately
under the obliquus descendens, 5 fourths
4 parts and a half,

Ditto of the thickest part of the left thigh
across the rectus, 3 fourths

1 part.
Ditto of the right ditto, 2 fourths 1

1
parts.

Thickness of tne left knee across the centre
of the patella, l fourth 1

1
parts.

Ditto of the right ditto, 2 fourths.
Thickness of the right leg at the thickest part

^
2 fourths 3 parts.

r

From centre to centre of the ancle bones, 1

fourth 4 parts and one-third.
I he foot is not antique.

Length from the head of the deltoid to the
centre of the right elbow, 6 fourths 9 parts
and a half.

From ditto to the centre of the wrist bone
4 fourths 6 parts and a half.

From the centre of the wrist bone to the
joint of the little finger, 1 fourth G parts
and a half.

Breadth of the body in profile from the shoul-
der to the most prominent breast, 4 fourths
10 parts and a half.

Narrowest part of the body ditto at the bot-
tom of flic rtbs, o torn ths 4 parts and three-
fourths.

Thickness from the most prominent part of
the glutieus to the head of the rectus ditto
4 fourths 1 part.

Thickest part of the thigh about the middle

r ^
of the rectus, 3 fourths 5 parts.

Thickest part of the knee ditto, Q fourths 3
parts.

Thickness of the arm ditto about the middle
of the breasts, 2 fourths 2 parts and one-
third.

Germanicus.

From the bottom of the chin to the pit be-
tween the clavicles, 1 fourth and two-thirds
of a part.

From the tip of each ear to the said pit, 2
fourths 7 parts and a third.

From the pit between the clavicles to the

^

bottom of the belly, 9 fourths exactly.
From the point of the ileum to the centre of

the patella of the left leg, 9 fourths 3 parts.
From the centre of the patella to the sole of

the foot of ditto, 7 fourths 9 parts and a
third.

From the pit between the clavicles to the
pit at the bottom of the sternum, 3 fourth*
3 parts and a half.

From ditto to the right and left pap of tht
breast, 3 fourths 3 parts and a half.

From pap to pap, 4 fourths 5 parts and a
half.

From point to point of each ilium, (in their
oblique situation) 3 fourths 10 parts.
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From ear to ear measured across the face, 2
fourths 5 parts and a half.

Utmost thickness of the neck in front, 2
fourths 1 part.

From the pit between the clavicles to the left

shoulder measured horizontally, 4 fourths

4 parts.

From the great trochanter of the left thigh to

the most prominent part of the right thigh

measured horizontally, 5 fourths 9 parts

and one-half.

Thickest part of the right thigh measured ho-
rizontally across the middle of the rectus,

3 fourths.

Ditto of the left ditto continuing the same
horizontal line, 2 fourths 8 parts.

Right knee across the centre of the patella,

1 fourth 10 parts
;

left ditto, ditto.

Thickest part of the calf of the right leg, 2
fourths 1 part and a half; ditto of the left,

2 fourths and a third of a part.

Thinnest part of the ancle of the left leg, 1

fourth 1 part and a fourth ; right, ditto.

Thickest part of the ancles from the centre
of bone to bone, 1 fourth 2 parts and
three-fourths.

Thickest part of the right foot from the joint

at the root of the great toe, 1 fourth 9
parts.

Ditto, ditto of the left foot, 1 fourth 8 parts.

From the head of the deltoid muscle to the

tip of the right elbow measured within, in

front, 6 fourths 2 parts.

From the tip of the elbow to the centre of
the ulna at the right wrist, 4 fourths 4 parts,

and a half.

From the head of the deltoid to the left el-

bow, 5 fourths 9 parts and a half.

Thickest part of the body from the most pro-
minent part of the pectoral muscle before,

to the most prominent part of the scapula,
taken horizontally in profile, 4 fourths 10
parts and a half.

Narrowest part of the body measured just

above the navel, 3 fourths 6 parts.

Fl'Om the hollow of the thigh at the head of
the rectus before, to the most prominent
part of the glutaeus behind, 4 fourths 2
parts.

Thickest part of the right thigh measured be-
low the glutasus, 3 fourths 5 parts and a
half.

Thickness of the right knee in profile from
the centre of the patella to the hollow be-
hind, 2 fourths 2 parts and a half.

Thickest part of ttye calf of the right leg in

profile, 2 fourths 2 parts; ditto above the
ancle, 1 fourth 5 parts.

Length of the right foot, 4 fourths 4 parts

and three-fourths.

Thickest part of the right arm from the bi-

ceps to the triceps, 1 fourth 1
1
parts and

one-third.

Broadest part of the wrist from bone to bone,
1 fourth 2 parts.

Thickest part of the neck taken in profile, 2
fourths.

Far the greatest number of the so much
admired Grecian statues lay, for a long series

of years, buried under the ruins of Rome.
The following is a brief account of the

Discovery of several qf the most celebrated
statues, or groups, in various parts oj

Rome.

I The equestrian statue of M. Aurelius

was found on the Caelian hill, near the pre-

sent church of St. John Lateran, in the pon-
tificate of Sixtus IV. (1471 to 1484) who
placed it in that area. About the year 1540
it was removed to the capitol, under the di-

rection of Michel Angelo.
If. The torso of Hercules in the Vatican,

was found in theCampo de Fiori, in the time
of Julius If.

III. The group of the Laoeoon was disco-

vered in the vineyard of Gualtieri, near the
baths of Titus, by Felix de Fred is, in 1512,
as recorded on Ins tOmb in the church of

Ara Cadi.

IV. In the reign of Leo X: the Antinous,
or Mercury according to Visconti, was found
on the Esquiline hill, near the church of St.

Martin.

V. Leo was likewise successful in recover-
ing from oblivion the Venus called de Medi-
cis. It was found in the portico of Octavia,
built by Augustus, near the Theatre of Mar-
celius, in the modern PeScheria. Removed
to the gallery at Florence by Cosmo III.

in 1(176.

VI. The colossal Pompey of the Spada
palace, was found during the pontificate of
Julius III. (1550 to 1555) near the church of

St. Lorenzo in Damasco.
VII. The Hercules, and the groupe of

Dirce, Zethus, and Amphion, called “
II

toro,” now at Naples, were dug up in the
baths of Garacalla, and placed in the Farnese
palace, about the middle of the sixteenth

century.

VII j. The Apollo Belvidere, and the Gla-
diator of the Villa Borghese, were taken from
under the ruins of the palace and gardens of

Nero at Antium, 40 miles from Rome, when
the Casino was made there by cardinal Borg-
hese, during the reign of Paul V. (1605 to

1621 ).

IX. Soon afterward, the sleeping Faun,
now in the Barberini palace, was found near
the mausoleum of Hadrian.
X. The Mirmillo Expirans, or Dying Gla-

diator of the capitol, was dug up in the gardens
of Sallust, on the Pincian hill, now the Villa

Borghese : it was purchased by Benedict the

14th, of cardinal Lodovisi.

XI. The small Harpocrates and the Venus
of the Capitol were found at Tivoli in the
same reign.

XII. The Meleager, once in the Picchini

collection, now in the Vatican, was found
near the church of St. Bibiena.

STATUTE, in its general sense, signifies

a law, ordinance, decree, &c. Statute, in

our laws and customs, more immediately sig-

nifies an act of parliament made by the three

estates of the realm ; and such statutes are

either public, of which the courts at West-
minster must take notice, without pleading
them

;
or they are special and private, which

last must be pleaded. It is held, that a pub-
lic statute, made in affirmation of the com-
mon law, extends to all times after the mak-
ing thereof, although it mentions only a re-

medy for the present ; and where a thing is

given or granted by statute, all necessary in-

cidents are at the same time granted with it.

The most natural exposition of a statute is,

to construe one part by another of the same
statute, because that best expresses the intent

of the makers ; also statutes, in -general,

ought to be expounded in suppression of the
mischiei, and tor the dvancement of the re-

medy designed by any statute, vet so that
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no innocent person may suffer or receive any
damage thereby. It is held, that statutes

will continue in force, though the records of
them are destroyed. &c. But if a statute is .,

against reason, or impossible to be perform-
ed, the same is void of course.

When a statute is repealed, all acts done
under it, while it was in force, are good ; but
if it is declared null, all these are void. Jenk.
233., pi. 6.

Where a statute, before perpetual, is conti-

nued by an affirmative statute, tor a time,
this does not amount to a repeal of it at the
end of that time. Lord Raym. 397.
Where two acts contradictory to each

other, are passed in the same session, thg
latter only shall take effect. 6 Mod. 287.
Statute Merchan t, is a bond of record,

acknowledged before one of the clerks of the
statute merchant, and lord mayor of the city
of London, or two merchants of the said city,

for that purpose assigned, or before the mayor
or warden of the town, or other discreet men
for that purpose assigned. This recognizance
is to be entered on a roll, which must be
double, one part to remain with the mayor,
and the other with a clerk, who shall \vrite

with his own hand a bill obligatory, to which,
a seal of the king for that purpose appointed,
shall be affixed, together with the seal of the
debtor. 2 Bac. Abr. 331.

The design of this security was to promote
and encourage trade, by providing a sure and
speedy remedy for merchant-strangers, as
well as natives, to recover their debts at the
day assigned for payment.

But though the statute-merchant seems
first to be introduced, and wholly calculated,
for the ease and benefit of merchants, as the
name itself imports

;
yet they were not long

engrossed by them : for other men finding
from their own observation, that they have
much of the same nature with judgments in
Westminster-hall, but obtained with less

trouble and expence, out of regard to their
own interest and quiet, easily fell into this
way of contracting, and by degrees it came
to be improved into a common assurance, as
we find it at this day. Winch. 83. See Insu-
rance.
Statute Staple, is a bond of record, ac-

knowledged before the mayor of the staple,

in the presence of all or one of the constables.

But now' statute staple, as well as statute mer-
chant, are in a great measure become obso-
lete.

Statutes, or Statutes sessions, other-
wise called petit sessions, are a meeting in
every hundred, of all the shires in England,
where by custom they have been used,
whereto the constables and others, both house-
holders and servants, repair for the debating
of differences between masters and servants,
the rating of servants’ wages, and bestowing
such people in service, as being fit to serve,
either refuse to seek or get masters. Stat. 5
Eliz. c. 5.

Stave, in music, the five horizontal and
parallel lines on and betw een which the notes
are plaeed.

Guido, the great improver of the modem
music, is said by some to have first used the
stave ;

but others give an earlier date to its

introduction. Kircher affirms, that in the
jesuil’s library at Messina he found a Greek
manuscript of hymns more than seven hun-
dred years old, in w’bich some of the music



was written on staves of eight lines, marked
at the beginning with eight Greek letters

;

the notes, or rather points, were on the lines,

but uo use was made of the spaces. This,

however, at most, only deprives Guido of the

original invention of the stave, and still leaves

him the credit of its great improvement by
reducing it to live lines, and employing both

lines and spaces.

STAUROLITE, in mineralogy. This

stone has been found at Andreasberg in the

llartz. It is crystallized, and the form of its

crystals has induced mineralogists to give it

the name of cross-stone. Its crystals are two
four-sided flattened prisms, terminated by
four-sided pyramids, intersecting each other

at right angles; the 'plane of intersection

passing longitudinally through the prism.

Sometimes these prisms occur solitary. Pri-

mitive form, an octahedron with isosceles

triangular faces. The faces of the crystals

striated longitudinally.

Its texture is foliated. Its lustre glassy.

Brittle. Specific gravity 2.33 to 2.36. Co-
lour milk-white. When heated slowly, it

loses 0.15 or 0.16 parts of its weight, and
falls into powder. It effervesces with borax

and microcosm ic salt, and is reduced to a

greenish opaque mass. Vv ith soda it melts

into a frothy white enamel. When its powder
is thrown on a hot coal, it emits a greenish-

yellow light.

A specimen analysed by Westrum was

composed of

44 silica

20 alumina

20 barytes

16 water

100 .

Klaproth found the same ingredients, and

nearly in the same proportions.

A variety of stau.rolite has been found only

once, which has the following properties

:

Its lustre is pearly, 2. Specific gravity

2.361. Colour brownish-grey. With soda

it melts into a purplish and yellowish frothy

enamel. It is composed, according to Wes-

trum, of

47.5 silica

12.0 alumina

20.0 barytes

16.0 wafer

4.5 oxides of iron and manganese

100 . 0 .

STAY, in the sea-language, a strong rope

fastened to the top of one mast, and to the

foot of that next before it, towards the prow,

serving to keep it firm, and prevent its tail-

ing aftwards or towards the poop. All masts,

top-masts, and flag-staves, have their stays,

except the sprit-safl top-masts. That of the

main-mast is called the main-stay. The main-

mast, fore-mast, and those belonging to them,

have also back-stays to prevent their pitching

forwards or overboard.

STEALING, the fraudulent taking away

of another man’s goods, with an intent to steal

them, against, or without, the will of him

whose goods they are. See Burglary,
Larceny, and Robbery.

STEAM. See Water.
Steam-engine. See Engine, steam.

.STEATITES, in mineralogy, is usually

amorphous, but sometimes crystallized in

six-sided prisms. Its texture is commonly
earthy: specific gravity 2.61 to 2.79; feels

greasy ; seldom adheres to the tongue : co-

lour white or grey,with a tint of other colours;

the foliated green. Does not melt per se lie-

fore the blowpipe. There are three varieties

:

specimens analyzed by Klaproth and Che-
nevix, contained as follows;

By Klaproth. By Chenevix.

59.5 silica

30.5 magnesia
2.5 iron

5.5 water

60.00 silica

28.50 magnesia
3.00 alumina
2.50 lime/

2.25 iron

98.0

97.25.

STEEL, a carburet of iron, or that metal

combined with a small portion of carbon. See
Iron.
STEERAGE, on board a ship, that part of

the ship next below the quarter-deck, before

the bulk-head of the great cabin, where the

steersman stands in most ships of war. See
the next article.

STEERING, in navigation, the directing

of a vessel from one place to another by
jmeans of the helm and rudder. He is held
j

the best steersman who causes the least

j

motion in putting the helm over to and
again, and who best keeps the ship from

making yaws, that is, from running in and
out. There are three methods of steering:

1. By any mark on the land, so as to keep
the ship even by it. 2. By the compass,

which is by keeping the ship’s head on such

a rhumb or point of the compass as best leads

to port. 3. To steer as one is bidden or con-

ned, which, in a great ship, is the duty of him
that is taking his turn at the helm.

STELLAR lA, stichwort, a genus of

plants belonging to the class of decandria,

and order of trigynia, and in the natural sys-

tem arranged under the 22d order, caryo-

phylleae. The calyx is pentaphyllous and
spreading. There are live petals, each di-

vided into two segments. The capsule is

oval, unilocular, and polyspermous. There
are 17 species; three of these are British

plants. 1. Nemorum, broad-leaved stich-

wort. 2. Holostea, greater stichwort ; it is

common in woods and hedges. 3. Graminea,
less stichwort. The stem is near a foot high.

It is frequent in dry pastures.

STELLATE. See Botany.
STELLERA, German groundsel, a genus

of plants belonging to the class of octandria,

and order of monogynia, and in the natural

system arranged under the 31st order, vepre-

cuke. There is no calyx
;
the corolla is qua-

drifid. The stamina are very short ; there is

only one seed, which is black. The species

are two in number, passerina and chamae-
jasme.

STEM. See Botany.
Stem ofa ship, that main piece of timber

which comes, bending from the keel below,

where it is scarfed, as they call it, that is,

pieced in ; and rises compassing right before

the forecastle. This stein it is which guides

the rake of the ship, and all the butt-ends of

the planks are fixed into it. This, in the

section of a first- rate ship, is called the main
stem. See Ship-building.
STEMMATA, in the history of insects, are

three smooth hemispheric dots, placed gene-

rally on the top of the head, as in most of the
hymenoptera and other classes.

S1EMODIA, a genus of plants belonging
to the class of didynamia, and order of angi

|

ospermia, and in the natural system ranging
under the 40th order, personatae. The calyx
is quinquep'artite

; the corolla bilahiated
;

there are four stamina ; each of the filaments
is bifid, and they have two anther®. 'The
capsule is bilocular. There are four species,

herbs of the East and West Indies.

STENPG RAPHY . The art of steno-
graphy, or short-hand writing, was known
and practised by most of the antient civilized

nations. The Egyptians, who were distin-

guished for learning at an early period, at

first expressed their words by a delineation of
figures called hieroglyphics. A more concise
mode of writing seems to have- been after-

wards introduced, in which only a part of the
symbol or picture was drawn. This answered
the purpose of short-hand in some degree.
After them the Hebrews, the Greeks, and the
Romans, adopted different methods of abbre-
viating their words and sentences, suited to

their respective languages. The initials, the
finals, or radicals, often served for whole
words;, and various combinations of these
sometimes formed a sentence. Arbitrary
marks were likewise employed to determine
the meaning, and to assist legibility

; and it.

seems, probable that every writer, and every
author of antiquity, had some peculiar me-
thod of abbreviation, calculated to facilitate

expression of his own sentiments, and intelli-

gible only to himself.

It is also probable, that some might by
these means take down the heads of a dis-

course or oration
;
but few, very few', it is

presumed, could have followed a speaker
through all the meanders of rhetoric, and
noted with precision every syllable, as it

dropt from his mouth, in a manner legible

even to themselves. To arrive at perfection

in the art was reserved for more modern
times, and is still an acquisition by no means,
general.

In every language of Europe, till about the
close of the 16th century, the Roman plan of
abbreviating (viz. substituting the initials or
radicals, with the help of arbitrary characters

for words), appears to have been employed.
Till then no regular alphabet had been in-

vented expressly for stenography, when an
English gentleman of the name of Willis in-

vented and published one
;
since which we ;

have had a multitude of others by Mason,.

Gurney, Byrom, Palmer, &c. &:c. The fol-

lowing is extracted from Dr. Mavor’s trea-

tise on the art, which has met with general

approbation

:

Rulesfor Orthography in Short hand.

1.. All quiescent consonants in words are to*

be dropped
;

and the orthography to be
directed only by the pronunciation : which,

being known to all, will render this art at-

tainable by those who cannot spell with pre-

cision in iong hand. 2. When the absence
of consonants, not entirely dormant, can be
easily known, they may often be omitted

without the least obscurity. 3. Two, or

sometimes more consonants, may, to promote

-

greater expedition, lie exchanged for a sin-

gle one of nearly similar sound ; and no am-
biguity as to the meaning ensue. 4. When
two consonants of the same kind or same
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sound come together,, without any vowel be-

tweon them, only one is tube expressed ; but

if a vowel or vowels intervene, both are to be

written : only observe, if they are perpendi-

cular, horizontal, or oblique lines, they must
only be drawn a size longer than usual ; and
characters with loops must have the size of

their heads doubled. See Plate.

Might is to be written mit, fight Jit, ma-
chine, mashin, enough enufi, laugh laf, pro-

[phet profit, physics Jisiks, through lhro\ fo-

^ reign fioren, sovereign soveren, psalm saw,

receipt reset, write rite, vv right rit, island

[
Hand, knavery, raven/, temptation temta-

' don, knife nifi, stick stik, thigh tin, honour

\ onour, indictment inditement, acquaint

aquaint, chaos kaos, Ac.
Strength strenth, length lentil, friendship

firenship, connect comic, commandment, co-

.manmnit, conjunct conjant, humble humle,

lumber lumsr, slumber stumer, number mi-

nin', exemplary exemlary, &c.

Rocks rox, acts, ales or ax, facts falcs or

ifar, districts distriks, or distrix, affects

'

afieks or afix, afflicts ujiiks or aflix, conquer,

kbnkr, &c.
Letter leter, little litle, command comand,

error eror, terror teror, & c. But in reman-

,
her, moment, sister, and such like words,

where two consonants of the same name have

an intervening vowel, both of them must be

written.

'1’hese four rules, with their examples,

being carefully considered by the learner,

will leave him in no doubt concerning the

disposition and management of the conso-

nants in this scheme of short-writing ;
we shall

therefore proceed to lay down rules for the

application of the vowels with ease and expe-

dition.

1. Vowels, being only simple articulate

sounds, though they are the connectives of

consonants, and employed in every word and

!
every syllable, are not necessary to be in-

serted in the middle of words; because the

consonants, if fully pronounced, with the

assistance of connection, will always discover

. the meaning of a word, and make the writing

perfectly legible.

.

2. If a vowel is not strongly accented in

the incipient syllable of a word, or if it is

mute in the final, it is likewise to be omitted

;

because the sound of the incipient vowel is

often implied in that of the first consonant,

which will consequently supply its place.

3. But if the vowel constitutes the first or

last syllable of a word, or is strongly accent-

ed at its beginning.or end, that vowel is con-

tinually to be written.

4. If a word begins or ends with two or

more vowels, though separated, or when
there is a coalition of vowels, as in diphthongs

j
and triphthongs, only one ofthem is to be ex-

presses which must be that which agrees best

with the pronunciation.

5. In monosyllables, if they begin or end

with a vowel, it is always to be inserted, un-

less the vowel is e mute at the end of a word.

Such are the general principles of this art

;

in vindication and support of which it will

be needless to offer any arguments, when it

I

is considered that brevity and expedition are

the chief objects,, if consistent with legibility;

and the subsequent specimens in the ortho-

,

graphy recommended, will, we hope, be suf-

ficient to show that there Is no real deficiency

! in the last-mentioned particular.

VoL. II.

Hewho md us mst.be etrnl, grt, nd mnptnt.

It is ur dty, as rtnl bugs, to srv, lv, nd oby
hm. A mn tht wd avd him, shd be srkmspk in

al hs axns, nd ndvr wth al hs mt to pis evry

bdy. 1 wd nt fnn any knxns wth a mn who
lid no rgrd fr hmslf: nthr wd I blv a mn who
lid 6ns tld me a li. Onrisofal thugs the

mst dfkit to prsrv ntrnshd ;
nd whn ons

nipchd, lk the chsty of a wmn, nvr shns wth
its wntd lstr. Wth gd innrs, kmplsnsnd an esy

pit adrs, mny mk a fgr in the wrl, whs mntl
ablts wd skrsly hv rsd thm abv the rnk of a

ftmn. Idins is the prnt of a thsnd msfrtns,

wch ar nvr fit by the ndstrs : it is a pn nd a

pnshmnt ofitslf, nd brngs wilt nd bgry in its

ti n. Yrtu is the frst thng tht shd be rgrdd ;

it is a rwrdof itslf; inks a mn rspktbl hr, nd
wl mk hm etrnly hpy hrftr. Prd is a mst
prnss psn, wch yt ws plntd by hvn in ur ntr,

tors ur einlsn to imtt grt nd wrthy krktrs or

axns, to xt in us a si fr wht is rt nd gst, nd a

ldbl ndgnsn gnst oprsrs nd wrkrs of any laid

ofnkty; in shrt, to mk us st a prpr vlu upn
urslvs, nd dsps a wrthls flo, liu evr xltd. 'Ths

fr prd is a vrtu, nd my gstlv.be kid a grtns of

si. Bt prd, lk othr psns, gnrly fxs upn rug

obgks, or is apld in rng prprsns. Hu kmn is

it to se a rtch whm evry vs hs rndrd msrbl,

nd evry fly kntmtbl, vlng hmslf on hs hi brth,

nd bstng ths ilstrs nssttrs, of whm he nhrts

ntling bt the nm or ttl ! nsstrs who if thy nu
hm, wd dsn thr dpndnt wth kntmt. But al

prd of ths srt is fly, wd evr to be avdd.

As the whole of this art depends upon a

regular method and a simple alphabet, we
have not only endeavoured to establish the

former on satisfactory principles, but have
been careful to appropriate, according to the

comparative frequency of their occurrence,

such characters for the letters as, after re-

peated trials and alterations, were conceived

to be the best adapted for dispatch.

The short-hand alphabet consists of 18

distinct characters (viz. two for the vowels

and the rest for the consonants) taken from

lines and semicircular curves ; the formation

and application of which we shall now ex-

plain, beginning with the vowels.

For the three first vowels, a, e, and i, a

comma is appropriated in different positions
;

and for the other three, o, a, and ?/, a point.

The comma and point, when applied to a
and o, is to be placed, as in the Plate, at the

top of the next character ; when for e and u,

opposite to the middle
;
and when for i and

y, at the bottom.

This arrangement of the vowels is the most
simple and distinct that can be easily imagin-

ed. Places at the top, the middle, and the

bottom of characters, which make three dif-

ferent positions, are as easily distinguished

from one another as any three separate cha-

racters could be ; and a comma is made with

the same facility as a point.

Simple lines may be drawn four different

ways; perpendicular, horizontal, and with an
angle of about forty-five degrees to the right

and left. An ascending oblique line to the

right, which will be perfectly distinct from
the rest when joined to any other character,

may likewise be admitted. These charac-

ters being the simplest in nature, are assigned

to those five consonants which most fre-

quently occur, viz. I, r, t, c hard or k, and c

solt or s.

Every circle may be divided with a per-

pendicular and horizontal line, so as to form
4 X
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likewise four distinct characters. These being
the next to lines in the simplicity of their for-

mation, we have appropriated them for b, d,

n, and m.
The characters expressing nine of the con-

sonants are all perfectly distinct from one an-
other ; eight only remain which are needful,

viz. fig, or j, h, p, q, r, zv, and x, to find

characters for which we must have recourse
to mixed curves and lines. The characters
which we have adopted are the simplest in

nature after those already applied, admit of
the easiest joining, and tend to preserve line-

ality and beauty in the Writing.

it must be observed that we have no cha-
racter for c when it has a hard sound, as ire

castle ; or soft, as in city ; for it naturally
takes the sound of /cor s, which in ail cases
will be sufficient to supply its place.

R likewise is represented by the same cha-
racter as l ; only with this difference, r is

written with such an ascending stroke
and/ with a descending; which is always to
be known from the manner of its union with
the following character

; but in a few mono-
syllables, where r is the only consonant in the
word, and consequently stands alone, it is to
be made as is shown in the alphabet for dis-

tinction’s sake.

Z, as it is a letter seldom employed in the
English language, and only a coarser and
harder expression of s, must be supplied by s
whenever it occurs

;
as for Zedckiuh, write

Sedekiah, &c.

The prepositions and terminations in this
seheme are so simple, that the greatest be-
nefit may be reaped from them, and very
little trouble required to attain them; as the
incipient letter or the incipient consonant of
ail the prepositions, and of several of the ter-
minations, is used to express the whole. But
although in the Plate sufficient specimens
are given of the manner of their application,
that the learner of less ingenuity or more
slow perception may have every assistance,
we have subjoined the following directions :

1. The preposition is always to be written
without joining, yet so near as plainly to show
what word it belongs to

; and the best way is

to observe the same order as if the whole was
to be connected.

2. A preposition, though the same letters

that constitute it may be met with in the
middle or end of a word, is never to be used,
because it would expose it to obscurity.

3. Observe that the preposition omni is

expressed by the vowel o in its proper posi-
tion ;

and for anti, anta, ante, by the vowel
a, which the radical part of the word will

easily distinguish from being only simple
vowels.

The first rule for the prepositions is (allow-
ing such exceptions as may be seen in the
Plate) to be observed for ihe terminations ;

and also the second mutatis mutandis, except
that whenever sis, sus, sys, cious, tious, and
ceSf occur, they are to be expressed as di-

rected in the fourth rule for the consonants,
whether in the beginning, middle, or end of
words.

4. The terminative character for don, sion,

cion ,
cian, turn, is to be expressed by a small

circle joined to the nearest letter, and turned
to the right; and the plurals, dons, sions,
cions, dans, dans, deuce, by a dot on the
same side.
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5. The term inative character for ing is to

be expressed likewise by a small circle’, but
drawn to the left hand

;
and its plural ings by

a dot.

6. The plural signs is to be added to the
term inative characters when necessary.

7. The separated terminations are never
to be used but in polysyllables, or words of

more syllables than one.

These directions duly observed, together
with a proper attention to the engraved plate,

and a regard to what has gone before in this

art, will point out a method as concise and
elegant as can be desired, for expressing the
most frequent and longest prepositions and
terminations in the English languages If it

should bethought necessary to increase their

number by the addition of others, it will be
an easy matter for anv one of the least dis-

cernment to do so, by proceeding on the
principles before laid down.

STEP ofthe mast and capstan, in a ship, is

that piece of timber whereon the masts or

capstans stand at bottom.

STEPHAN IUM, a genus of the mono-
gynia order, in the pent audria class of plants,

and in the natural method ranking under the

47th order, 'stellate. The calyx is mono-
phyllous, turbinated, and quinquepartite ; the

corolla is monopetalous, funnel-shaped, hav-
ing its tubes curved and ventricose; the pe-

ricarpium is a bilocular berry, containing two
seeds, flattened on one side, and round on
the other. This genus is nearly allied to that

of psychotria. There is only one species,

viz. guianense, a native of the warmer parts of

America.

STERBEEKT A, a genus of the class and
order polyandria monogynia

; the calyx is

three or five valved
; corolla three or live

petalled
;

caps, corticose
;

seeds intricate

;

nothing in pulp. There is one species, a
shrub of Guiana.

STERCULIA, a genus of plants belong-

ing to the class dodecandria, and order of

monogynia, and in the natural system rank-
ing under the 38th order, tricocceae. The
calyx is quinquepartite

; there is no corolla ;

the nect. is bell-shaped; germ pedicelled; and
the capsule is quinquelocular, and many-
seeded. There are eight species, all foreign

plants.

STEREOGRAPHIC PROJECTION.
See Projection.

STEREOGRAPHY, the art of drawing
the forms and figures of the solids upon a
plane.

STEREOMETRY, that part of geome-
try which teaches how to measure solid bo-
dies, that is, to find the solidity or solid con-
tent of bodies, as globes, cylinders, cubes,
vessels, ships, &c.

STEREOTYPE PRINTING. This is said

to be an improvement in the art, and was in-

troduced into this country by Mr. Ged, of
Edinburgh, who, instead of types or single

letters, formed a plate for eagh separate page,
from which the work is printed. With the

lirst inventor it did not succeed
; though the

pretensions of Ged, as an inventor, may be
disputed, for precisely the same principle

was adopted many hundred years ago by the
Chinese and Japanese, who first practised the

art 'of printing by means of wooden blocks.

STE
The mode of stereotype printing is, first to set

up a page, for instance, in the common way,
and when if is rendered perfectly correct, a

,

cast is taken from it, and in this cast the metal
for the stereotype plate is poured. This
method of printing has lately been brought
info practice by earl Stanhope, who seems to

have overcome all difficulties, and to have
rendered the art as perfect as can be expect-
ed. His lordship intends to make the inven-
tion public.

STERLING, a term frequent in British

commerce. A pound, shilling, or penny,
sterling, signifies as much as a pound, shilling,

or penny, of lawful money of Great Britain,

as settled by authority.

STERN of a ship, usually denotes all the

hindermost part of her, but properly it is only
the outmost part abaft.

Stern-fast, denotes some fastenings of

ropes, &c. behind the stern of a ship, to which
a cable or hawser may be brought or fixed,

in order to hold her stern to a wharf, &c.
Stern-post, a great timber let into the

keel at the stern of a ship, somewhat slop-

ing, into which are fastened the afterplanks
;

and on this post, by its pintle and gudgeons,
hangs the rudder.

STERNA, the tern, a genus of birds of
the order anseres. The marks of this genus
are a straight, slender, pointed bill, linear

nostrils, a slender and sharp tongue, very
long wings, a small back toe, and a forked
tail. There are 25 species, according to Dr.
Latham ; the caspia, cayana, surinamensis,
fuliginosa, africana, stolida, philippina, sim-
plex, nilotica, boysii, striata, vittata, sadicea,

pilcata, hirundo, panaya, cinerea, alba, mi-
nuta, sinensis, australis, metopoleucos, fis-

sipes, nigra, and obscura. Three of these

only are found in Great Britain
; the hirundo,

minuta, and iissipes. See Plate Nat. Hist,
fig. 377.

1. The hirundo, common tern, or great
sea-swallow, weighs four ounces one quarter;
the length is fourteen inches; the breadth
thirty

; the bill and feet are of a fine crimson;
the former tipt with black, straight, slender,

and sharp-pointed
; the crown, and hind

part of the head, black
; the throat, and whole

underside of the body, white ; the upper part,

and the coverts of the wings, a fine pale-grey.

This is a very common species, frequents our
sea-coasts, and banks of lakes and rivers dur-
ing the summer, but is most common in the
neighbourhood of the sea. It is found also in

various parts of Europe and Asia, according
to the season

;
in the summer, as far as Green-

land and Spitzbergeri, migrating in turn to

the South of Austria and Greece. It lays

three or four eggs about the month of June,
of a dull olive-colour.

These are laid among the grass or moss.
The young are hatched in July, and quit the
nest very soon after. They are carefully fed
by their parents, and fly in about six weeks.
This bird appears to have all the actions on
the water which the swallow has fin land,

skimming on the surface, and seizing on
every insect which comes in its way

; besides
which, the moment it spies a fish in the wa-
ter, it darts into that element, and seizing its

prey, arises as quickly to the place from
which it dipped.

2. The minuta, or smaller sea-swallow,

weighs only two ounces five grains; the
O
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length is eight inches and a half, the breadth*]
nineteen and a half. The bill is yellow, tipti
with black

; the forehead and cheeks white f
from the eyes to the. bill is a black line

;
the!

top of the head and hind part black; the*
breast and under side of the body clothed with!
feathers so closely set together," and of such!
an exquisite rich gloss and so fine a w Lite, that!
no satin can be compared to it. These two!
species are very delicate, and seem unable
to bear the inclemency of the weather on
our shores during winter, for we observe that
they quit their breeding-place at the approach
of it, and do not return till spring. The man-
ners, haunts, and food, of this species, are the
same with those of the former; but they are
far less numerous.

3.

The fissipes, or black tern, is of a mid-
dle size between the first and second species.
The usual length is ten inches

; the breadth
24; the weight two ounces and a half. The
head, neck, breast, and belly, as far as the*
vent, are black; beyond is white

; the male
has a white spot under its chin

; the back and
wings are ot a deep ash-colour

;
the tail is*

short and forked; the .exterior feather oiJ
each side is white

; the other ash-coloured J
the legs and feet of a dusky red. These birds
frequent fresh waters, breed on their banks,
and lay three small eggs of a deep olive-co-
lour, much spotted with black. They are
found during spring and summer in vast num-
bers in the tens of Lincolnshire, make an in-

cessant noise, and teed on flies as well as
water-insects and small Ashes. Birds of this

species are seen very remote from land.
STERNOPTYN, a genus of iishes of the!

order apodes. The generic character is
j

head obtuse, teeth very minute
;

gill mem-
brane 0; body compres’sed, without apparent
scales

;
breast, carinate folded; belly pellucid

There is but a single species, that inhabits
America, viz. diaphana.

S
r

l ERNUM. See Anatomy.
S 1 EWARD, a man appointed in a plact

or stead, and always signifies a principal offi-

cer within his jurisdiction. The greatest o
these is the lord-high-steward of England
but the power of this officer being very greatJ
of late he has not usually been appointed fori
any length of time, but only for the dispatcll
of some special business, as "the trial of sonx
nobleman in cases of treason, &c. after whici
his commission expires.

STICKLEBACK. See Gasterostexjs
STICKS, foot, in printing, slips of \voo<

that lie between the foot of the ’page and tin

chase, to which they are wedged fast by tlx

quoins, to keep the form firm, in conjunctioi
with the side-sticks, which are placed at tlx

side of the page, and fixed in the same man
mer by means of quoins.

STIGMA, in entomology, a spot or anas
tomosis in the middle of the wings of insect
near the anterior margin, cpnspicuous in tlx

hymenopterous tribes.

STIGMATA, in natural history, the aper
tures in different parts of the bodies of insects
communicating with the tracheae, or air-ves
sels, and serving for the office of respiration.

STIGMATIZING, ‘Among the antients
was inflicted upon slaves as a punishment
but more frequently as a mark to know then
by ; :n which case it was done bv applying i

red-hot iron marked with certain letters t<
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heir foreheads, till a fair impression was
lade, and then pouring ink into their fur-

ows, that the inscription might be the more
Conspicuous. Stigmatizing, among some na-

tions, was, however, looked upon as a distin-

guishing mark of honour and nobility.

STILAGO, a genus of plants belonging to

the class of gynandria, and order of triandria.

There is one female. The calyx is monophyl-
Jous, and almost three-lobed. There is ho

corolla, and the berry is globular. 'There

are two species, the bunius and diandria, trees

of the East Indies.

STILBE, in botany, a genus of plants be-

longing to the class of polygamia, and order

of dicecia. The exterior calyx of the her-

maphrodite flower is tripliy llous ;
the interior

is quinquedentate and cartilaginous. The
corolla is funnel-shaped and quinquetid.

There are four stamina ; and there is one

seed in the interior calyx calyptrate. The
female flower is similar, has no interior calyx

nor fruit. There are three species, the pi-

nastra, ericoides, and cernua, ail foreign

plants.

STILBITE. This stone was first formed

into a distinct species by Mr. TIauy. For-

merly it was considered as a variety of zeo-

lite.

The primitive form of its crystals is a rec-

tangular prism, whose bases are rectangles.

It crystallizes sometimes in dodecahedrons,

consisting of a four-sided prism with hexa-

gonal faces, terminated by four-sided sum-

mits, whose faces are oblique parallelograms ;

sometimes in six-sided prisms, two of whose

solid angles are wanting, and a small trian-

gular face in their place.

Its texture is foliated. The laminae are

easily' separated from each other, and are

somewhat flexible. Lustre pearly. Hard-

ness inferior to that of zeolite, which scratches

stilbite. Brittle. Specific gravity 2.500. Co-
lour pearl white, or greasy. Powder bright

white, sometimes with a shade of red. This

powder, when exposed to the air, cakes and

adheres as if it had absorbed water. It

causes syrup of violets to assume a green

,
colour. When stilbite is heated in a porce-

lain crucible, it swells up and assumes the

colour and semitransparency of baked porce-

lain. By this process it loses 0.185 of its

weight. Before the blowpipe it froths like

borax, and then melts into an opaque white

coloured enamel. Does not gelatine in acids.

Not electric, by heat.

According to the analysis of Vauquelin, it

is composed of

52.0 silica

17.5 alumina

9 0 lime,,

18.5 water

97.0.

It occurs most commonly in lava, but is

found also, in primitive rocks.

STILL. See Distillation.
STILLING!A, a genus of plants belong-

ing to the class of moncecia, and to the order

of monadelphia. The male calyx is hemi
spherical and multiflorous. The corolla is

tubulous, and erose or gnawed. The female

calyx is uniflorous and inferior. The corolla

is superior. The style is trifid, and the cap

;

sule three-grained. There is only one species,

the svlvatica.

STING, an apparatus in the body of cer-

tain insects, in form of a little spear, serving

them as a weapon of ofience. The sting of a

bee or wasp is a curious piece of mechanism

:

it consists of a hollow tube, at the root where-

of there is a bag full of sharp penetrating

juice, which in stinging is injected into the

flesh, through the tube; within the tube, Mr.

Durham has observed, there lie two sharp

small bearded spears. In the sting of a wasp

he told eight beards on the side of each spear,

somewhat like the beards of fish-hooks. One
of these spears in the sting, or sheath, lies

with its point a little before the other, to be

ready, as should seem, to be first darted into

the flesh, which once fixed by means of its

foremost beard, the other then strikes too,

and so they alternately pierce deeper and

deeper, their beards taking more anti more
hold in the flesh ;

after which the sheath or

sting follows to convey the poison into the

wound, which, vhat it may pierce the better,

is drawn into a point with a small slit below

that point for the two spears to come out

at. By means of these beards it is, that the

animal is forced to leave its sting behind it,

when disturbed, because it can have no time

to withdraw the spears into the scabbard.

ST 1 PA, feather-grass, a genus of plants

belonging to the class of triandria, and order

of digynia, and in the natural system ranging

under the 4th order, gramma. The calyx

is bivalved. The exterior valve of the co-

rolla is terminated by an awn
;

the base is

jointed. There are 14 species. Of these

one only is British
; the pennata, or common

feather-grass. The beards are feathered.

The plant rises to the height of ten inches,

grows on mountains, and flowers in July or

August.
STIPULA. See Botany.
STIRRUP of a ship, a piece of timber put

upon a ship’s keel, when some of her keel

happens to be beaten off, and they cannot

come conveniently to put or fit in a new
piece ; then they patch in a piece of timber,

and bind it on with an iron, which goes under
the ship’s keel, and comes up on each side of

the ship, where it is nailed strongly with

spikes, and this they call a stirrup.

STOCKING, the clothing of the leg and
foot. Antiently the only stockings in use

were made of cloth, or of milled stuffs, sewed
together; but since the invention of knitting

and weaving stockings of silk, wool, cotton,

thread, See. the use of cloth- stockings is obso-

lete. The modern stockings, whether woven
or knit, are a kind of plexuses, formed of an

infinite number of, little knots, called stitches,

loops or mashes, intermingled with one an-

other. Knit stockings are wrought with

needles made of polished iron or brass wire,

which interweave the threads, and form the

meshes the stockings consist of. This opera-

tion is called knitting, the invention whereof
is commonly attributed to the Scots, on this

ground, that the first works of this kind came
from thence. It is added, that it was on this

account that the company of stocking-knit-

ters established at Paris, in 1527, took for

their patron St. Fiacre, who is said to be the

son of a king of Scotland. Woven stockings

are ordinarily very fine ;
they are manufac-
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stocking frame, or engine, I. Are thy
treadles, like those of other sorts of looms :

2. is the bobbin of twisted silk, &c. fixed on
the bobbin-wire, which it turns with ease to

feed the engine : 3. is the wheel, by whose
motion the jacks are drawn together upon
the needles: 4. is the- silk, &c. which runs
off the bobbin, and is in that posture directed
up to the needle to be looped : 5 is the needle
on which the stockings are made according
to art.

The loom has received many improve-
ments, so that stockings of all sorts can be
made Oil it with great expedition. By means
of some' additional machinery to the common
stocking-lrame, the turnedribbed stockings
are made as well as those done with knitting-

needles. Stocking-looms will cost from fifty

to a hundred arid fifty guineas each.

STOCK-JOBBING, a species of trade,

or of commercial gambling, which has arisen

in most states which are encumbered with
national debts. It consists chiefly in making
contracts for shares in, the public funds
against any certain period of time, without
an actual transfer of stock being made at
the time the bargain is concluded, and gene-
rally without any intention of making- a
transfer at all, the object of the transaction

being to pay or receive at the time agreed
for the difference between the price the funds
may then be at, and the price when the bar-

gain was made. Agreements to deliver stock
at a certain price at a future period, began in

England about the year 1093, in East India
stock, and the practice increased greatly
during the high discount upon all government
securities about the year 1696, in conse-
quence of which an act was passed for re-

straining the ill practices of brokers and
stock-jobbers, by which the number of bro-
kers was limitted to 100. The establishment
of the new East India company, and the sub-
sequent union of the two companies, had
probably greater effect in lessening this spe-
cies of gambling than the restrictions of the
act; for while opportunities for speculation
exist, some mode of carrying it on will ge-
nerally be found. Thus* in the year 1720,
the fallacious project of the South Sea com-
pany- offering a strong temptation to specula-
tors, stock-jobbing was carried to an enor-
mous extent, which ended in therein of thou-
sands. When the mischief was done, a bill

was brought into parliament to prevent this
c

‘ infamous practice,” though the experience
of the past might have been considered as

the best security that it would never again
be carried to the same height. The act
passed was soon found ineffectual, in conse-
quence of which another bill was brought in
by sir John Barnard in 1732, which being re-

jected, it was brought forward again in 1734,
and passed. It is stat. 7. and 8. Geo. 2. c. 8.

and declares all contracts and agreements
whatsoever, upon which any premium shall

be given or paid for liberty to deliver, re-

ceive, accept, or refuse any public or joint

stock, or other public securities, or any part,

share, or interest therein, and all wagers and
contracts in the nature of puts and refusals

to the then present or future price of such
stock or securities, to be null and void, and

tured in a frame, or machine of polished iron, the money paid thereon shall be restored, or

the structure and apparatus whereof beim

exceedingly ingenious, are represented in

Plate Miscel. fig. 225. where E is the

4X2

it may be recovered by action commenced
thereon within six months, with double costs.

All contracts and agreements whatsoever,
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made or entered into for buying, selling,

assigning, or transferring any public or joint
stock, or other public securities whatsoever,
or of any part, share, or interest therein,

whereof the person or persons contracting or

;

agreeing, or on whose behalf the contract or

,
agreement shall be made, td sell, assign, and
transfer the same, shall not, at the time of
making' such contract or agreement, be ac-
tually possessed of, or entitled unto, in his,

her, pr their own name or names, or in trust

f(*r their use, are null and void to all intents

and purposes whatsoever; and all and every
person whatsoever contracting or agreeing,
or on whose behalf, or with whose consent
any contract or agreement shall be made to

sell, assign, or transfer any public or joint

stock or stocks, or other public securities,

whereof such person or persons shall not, at

the time of making such contract or agree-
ment, be actually possessed of, or entitled

unto, in their own name, or in the names of
trustees to their use, shall forfeit 500/.

Notwithstanding these prohibitions and pe-
nalties, the practice of stock-jobbing has con-
tinued, and greatly increased

; and though it

is certainly attended with many evil conse-
quences, it is doubtful whether, if possible,

it would be politic to prevent it, while the
public debt continues of such enormous
amount

;
as the current value of the public

funds would frequently be greatly depressed
if it was not supported by the transactions of

those who make a regular trade of dealing
therein.

STOCKS, the public funds of the nation

instituted for the purpose of paying the in-

terest upon loans. See Loan.
Stocks, among ship-carpenters, a frame

of timber, and great posts made ashore, to

build pinnaces, ketches, boats, and such small

craft, and sometimes small frigates. Hence
we say, a ship is on the stocks when she is

a building.

Stocks, a wooden machine to put the
legs of offenders in, for the securing of disor-

derly persons, and by the way of punishment
in divers cases, ordained by statute, &c. And
it is said, that every vilt within the precinct
of a torn is indictable for not having a pair of
stocks, and shall forfeit 5/.

STOERE, a genus of the syngenesia poly-
gamia segregata class of plants

;
the corolla

of all the floscules is equal
; the proper one

is monopetalous and funnel-shaped; the limb
is quinquelid and patulous; there is no peri-

carpium ; the seed, which is contained in

the cup, is solitary,' oblong, and crowned
with a long hairy pap. There are nine
species.

STOKESIA, a genus of the syngenesia
polygumia squabs class and order of plants.

The coroll ets in the ray are funnel-form,
longer, irregular ; down four-bristled; recept.

naked. There is one species, a herb of South
Carolina.

STOLE, groom of the, the eldest gentle-

man of his majesty’s bed-chamber, whose
office and honour it is to present and put on
his majesty’s first garment, or shirt, every
morning, and to order the things in the
chamber.
STOLEN GOODS. To help people to

stolen goods lor reward without apprehend*
jug the felon, is felony. 4 G, I. c. 11.

Person® having or receiving lead, iron,

is T O
copper, brass, bell-metal, or solder, knowing
the same to be stolen, shall be transported".

29 G. II. c. 30.

STOMACH. See Anatomy.
SI'OMATEUS, a genus of fishes of the

order apodes
; the generic character is, head

compressed
; teeth in the jaws and palate

;

body oval, broad, slippery
;
tail forked. There

are three species, viz. the fiatola, body beau-
tifully barred, inhabits the Mediterranean and
lied seas; has two stomachs: paru back
gold-colour; belly silvery; inhabits South
America: and the cumara, back blue

; belly
white; inhabits the fresh waters of Chili ; is

about a span long, and not crossed with
stripes.

SI’OMOXYS, a genus of insects of the
order diptera : the generic character is,

sucker with a single-valved sheath, inclosing
bristles, each in its proper sheath

; feelers
two, short, setaceous, of five articulations

;

antenna? setaceous. There are 1 6 species.

SLONE, calculus humanus. See Cal-
culi, and Medicine.
Stones from the atmosphere. See Me-

teoric stones.

Stones. See Mineralogy.
Stones and Earths, anali/sis nf. The

enly substances which enter into the com-
position of the simple stones, as far at least
as analysis has discovered, are the six earths,
silica, alumina, zirconia, glucina, lime, and
magnesia

; and the oxides of iron, manga-
nese, nickel, chromium, and copper. Seldom
more than four or five of these substances
are found combined together in the same
stone : we shall suppose, however, in order
to prevent unnecessary repetitions, that they
are all contained in the mineral which we are
going to analyse.

Let 100 or 200 grains of the stone to be
analysed, previously reduced to a line pow-
der, be mixed with three times its weight of
pure potass and a little water, and exposed
in a silver crucible to a strong heat. The
heat should at first be applied slowly, and
the matter should be constantly stirred to
prevent the potass from swelling and throw-
ing any part out of the crucible. When the
whole water is evaporated, the mixture
should be kept for half an hour or three
quarters in a strong red heat.

If the matter in the crucible melts com-
pletely, and appears as liquid as water, we
may be certain that the stone which we are
analysing consists chiefly of silica; if it re-
mains opaque, and of the consistence of
paste, the other earths are more abundant

;

it it remains in the form of a powder, alumina
is the prevalent earth. If the matter in the
crucible is of a dark or brownish red colour,
it contains oxide of iron

; if it is grass-green,
manganese is present; if it is yellowish green’
it contains chromium.
When the crucible has been taken from

the fire and wiped on the outside, it is to be
placed in a capsule of porcelain, and filled

with water. This water is to be renewed,
front time to time, till all the matter is de-
tached from the crucible. The water dis-

solves a part of the combination of the alkali
with the silica and alumina of the stone

; and
if a sufficient quantity was used, it would dis-
solve the whole of that combination.

Muriatic acid is now to be poured in till

the whole of the matter is dissolved. At

S T O
first a flaky precipitate appears, because the
acid combines with the alkali which kept it

in solution. Then an effervescence takes
place, owing to the decomposition of some I

carbonat of potass formed during the fusion, I
At the same time the flaky precipitate is re-

I

dissolved; as is also that part of the matter I
which, not having been dissolved in the!
water, had remained at the bottom of the!
dish in the form of a powder. This powder,:
if it consists only of silica and alumina, dis-
solves without effervescence; but if it con-
tains lime, an effervescence takes place.

If this solution in muriatic acid is colour-
less, we may conclude that it contains no
metallic oxide, or only a very small portion

;

if its colour is purplish red, it contains man-
ganese; orange-red indicates the presence of
iron

; and golden yellow the presence of
chromium.

I his solution is to be poured into a cap-
sule of porcelain, covered with paper, and 1

evaporated to dryness in a sand-bath. When
the evaporation is drawing towards its com- 1

pletion, the liquor assumes the form of jelly.
j

It must then be stirred constantly with a glass J
or porcelain rod, in order to ’facilitate the
disengagement of the acid and water, and to
prevent one part of the matter from being,
too much, and another not sufficiently, dried!

j

Without this precaution, the silica and al u- :

nfina would not be completely separated
from each other.

When the matter is reduced almost to a
dry powder, a large quantity of pure water ’

is to be poured on it ; and, after exposure to
a slight heat, the whole is to be poured on a !

Litre. The powder which remains upon the j

filtre is to be washed repeatedly, till the
water with which it has been washed ceases <

to precipitate silver from its solutions. This,
powder is the whole of t lie silica which the

]stone that w re are analysing contained. It i

must first be dried betw een folds of blotting \

paper, then heated red-hot in a platinum or
silver crucible, and weighed while it is yet
warm. It ought to be a fine powder, of a
white colour, not adhering to the fingers
and entirely soluble in acids. If it j^

3

co* '

loured, it is contaminated with some metallic 1
oxide ; and shews that the evaporation to i

dryness has been performed at too high a
temperature. To separate this oxide, the
silica must be boiled with an acid, and then
washed and dried as before. The acid solti*

tion must be added to the water which passed
through the filtre, anil which we shall deno-
minate A.
The watery solution A is to be evaporated i

till its quantity does not exceed 30 cubic
j

inches, or nearly an English pint. A solu-
tion of carbonat of potass is then to be pour- |
ed info it till no more matter precipitates.

]
It ought to be boiled a few moments to
enable all the precipitate to fall to the bot-
tom. 4V hen the whole of the precipitate has
collected at the .bottom, the supernatant li-

j

quid is to be decanted off; and water being
substituted in its place, the precipitate anil
waiter are to be thrown upon a filtre. When
the water has run off, the filtre with the pre-

;

cipitate upon it is to be placed between the
folds of blotting paper. When the precipi-

1

tate has acquired some consistence, it is to
be carefully collected by an ivory knife,
mixed with a solution of pure potass, and
boikd.in a porcelain capsule. If any alumina.



or glucina is present, they will be dissolved

in the potass ;
while the other substances re*

main untouched in the form of a powder,

which we shall call B.

Into the solution of potass as much acid

must be poured as will not only saturate the

potass, but also completely iedissolve any

precipitate which may have at first appeared.

Carbonat of ammonia is -now to be added in

such quantity that the liquid shall taste ol it.

By this addition the whole of the alumina

wid be precipitated in white Hakes, and the

glucina will remain dissolved, provided the

quantity of carbonat of ammonia used is not

too small. The liquid is now to be iiltred

;

and the alumina which will remain on the

liitre is to be washed, dried, heated red-hot,

and then weighed. To see if it is really

alumina, dissolve it in sulphuric acid, and

add a sufficient quantity ot sulphat of acetat

of potass; if it is alumina, the whole of it

will be converted into crystals of alum.

Let the liquid which has passed through

the liitre be boiled for some time ;
and the

glucina, if it contains any, will be precipi-

tated in a light powder, which may be dried

and weighed. When pure, it is a line, soft,

very light, tasteless powder, which does not

concrete when heated, as alumina does.

The residuum B may contain lime, mag-

nesia, and one or more metallic oxides. Let

it be dissolved in weak sulphuric acid, and

the solution evaporated to dryness. Pour a

small quantity of water on it. The water will

dissolve the sulphat of magnesia and the'me-

tallic sulphats ;
but the sulphat of lime will

remain undissolved, or if any portion dis-

solves, it may be thrown down by the addi-

tion of a little weak alcohol. Let it be heat-

ed red-hot in a crucible, and weighed. The
lime amounts to 0.43 of the weight.

Let the solution containing the remaining

sulphats be diluted with a large quantity of

water ; let a small excess of acid be added ;

and then let a saturated carbonat of potass be

poured in. The oxides of chromium, iron,

and nickel, will be precipitated, and the mag-

nesia and oxide of manganese will remain

dissolved. The precipitate we shall call C.

Into the solution let a solution of hydrosul-

phuret of potass be poured, and the manga-

nese will be precipitated in the state of a

hydrosulphuret. Let it be calcined in con-

tact with air, and weighed. The magnesia

may then be precipitated by pure potass,

washed, exposed to a red heat, and then

weighed.

Let the residuum C be boiled repeatedly

with nitric acid, then mixed with pure potass;

and after being heated, let the liquid be de-

canted off. Let the precipitate, which con-

sists of the oxides of icon and nickel, be

washed with pure water ;
and let this water

be added to the solution of the nitric acid and

potass. That solution contains the chromium
converted into an acid. Add to this solution

an excess of muriatic acid, and evaporate till

the liquid assumes a green colour
;
then add

a pure alkali. The chromium precipitates in

the state of an oxide, and may be dried and

weighed.

Let t he precipitate, consisting of the oxides

of iron and nickel, be dissolved in muriatic

acid ; add an excess of ammonia
;
the oxide

of iron precipitates. Let it be washed, dried,

and weighed.

STONES.

Evaporate the solution, and the oxide of

nickel will also precipitate, or the whole may
be precipitated by adding hydrosulphuret of

ammonia; and its weight may be ascertained

in the same manner as the other ingredients.

The weights of all the ingredients obtained

are now to be added together, and their sum
total compared with the weight of the matter

submitted to analysis. If the two are equal,

or if they differ only by .03 or .04 parts, we
may conclude that the analysis has been

properly performed ; but if the loss of weight

is considerable, something or other has been

lost. The analysis must therefore be repeated

with all possible care. It there is still the

same loss of weight, we may conclude, that

the stone contains some substance, which has

either evaporated by the heat, or is soluble in

water.

A fresh portion of the stone must therefore

be broken into small pieces, and exposed in

a porcelain crucible to a strong heat. If it

contains water, or any other volatile sub-

stance, it will come over into the receiver ;

and its nature and weight may be ascertained.

If nothing comes over into the receiver,

or if what comes over is not equal to the

weight wanting, we may conclude that the

stone contains some ingredient which is sor

luble in water.

I’o discover whether it contains potass, let

the stone, reduced to an impalpable powder,

be boiled live or six times in succession with

very strong sulphuric acid, applying a pretty

strong heat towards the end of the operation,

in order to expel the excess of acid ;
but tak-

ing care that it is not strong enough to de-

compose the salts which have been formed.

Water is now to be poured on
;
and the

residuum, which dees not dissolve, is to be

washed with water till it becomes tasteless.

The watery solution is to be filtred, and eva-

porated to dryness, in order to drive off any

excess of acid which may be present. The
salts are to be again dissolved in water ;

and

the solution, after being boiled for a few mo-

ments, is to be filtred and evaporated to a

consistence proper for crystallizing. If the

stone contains a sufficient quantity of alu-

mina, and it potass is present, crystals of

alum will be formed : and the quantity of po-

tass may be discovered by weighing them, it

being nearly -Jath of their weight. If the

stonedoesnot contain alumina, or not in suf-

ficient quantity, a solution of pure alumina

in sulphuric acid must be added. Some-

times the alum, even when potass is present,

does not appear for several days, or even

weeks ;
and sometimes, when a great quan-

tity of alumina is present, if the solution has

been too much concentrated by evaporation,

sulphat of alumina prevents the alum from

crystallizing at all. Care, therefore, must be

taken to prevent this last source- of error.

The alum obtained may be dissolved in wa-

ter, and barytes water poured into it as long

as any precipitate forms. The liquor is to

be filtred, and evaporated to dryness. The
residuum will consist ot potass and a little

carbonat of potass. The potass may be dis-

solved in a little water. This solution, eva-

porated to dryness, gives us the potass pure,

which may be examined and weighed.

If no crystals of alum can be obtained, we
must look' for some other substance than po-

tass. The stone, for instance, may contain

71/

soda. The presence of this alkali
^

may be

discovered by decomposing the solution in

sulphuric acid, already described, by means

of ammonia. The liquid which remains is to-

be evaporated to dryness, and the residuum

is to be calcined in a crucible. By this me-

thod, the sulphat of ammonia will be volati-

lized, and the soda will remain. It may be

redissolved in water, crystallized, and ex-

amined.

If sulphuric acid does not attack the stone,

as is often the case, it must be decomposed

by fusion with soda, in the same manner as

formerly directed with potass. The matter,

after fusion, is to be diluted with water, and

then saturated with sulphuric acid. 'I lie so-

lution istabe evaporated to dryness, the re-

siduum again dissolved in water, and evapo-

rated. Sulphat of soda will crystallize first

;

and by a second evaporation of the stone,

contains potass and alumina, .crystals ot alum-

will be deposited.

Stones, earthy. Cronstedt divided this

order into nine genera, corresponding to

nine earths ;
one of which he thought com-

posed the stones arranged under each genus.

The names of his genera were, calcateae, sili-

ceae, granatinre, argillaceay micaceai, fluores,

asbestinre, zeolithica?, magnesia?. All his

earths were afterwards found to be com-
pounds, except the first, second, fourth, and

ninth. Bergman, therefore, in his Sciagra-

phia, first published in 1782, reduced the

number of genera to five ;
which was the

number of primitive earths known when he

wrote. Since that period five new earths

have been discovered. Accordingly, in the

latest systems of mineralogy,. the genera be-

longing' to this order are proportionally in-

creased. Each genus is named from an earth,

as follows

:

1. Jargon genus,. 5. Magnesian genus,

2. Siliceous genus, 6. Calcareous genus,

3. Glucina genus, 7. Barytic genus,

4. Argillaceous genus, 8. Strontian genus.

Mr. Kirwan, in his valuable? system of mi-

neralogy, has adopted the same genera.- I n-

der each genus those stones are placed which

are composed chiefly of the earth which

gives a name to the. genus, or which at least

are supposed to possess the characters which

distinguish that earth.

A little consideration will be sufficient to

discover that there is no natural foundation

for these genera. Most- stones are composed
of two, three, or even four..ingredients ;

and

in many cases the proportion of two or more
of these is nearly equal. Now, under what

genus soever such minerals are arranged, the

earth which gives it a name must form the

smallest part of their composition. Accord-

ingly, it has not been so much the chemical

composition as the external character, which

has guided t he mineralogist,in the distribution

of his species. The genera cannot be said.,

properly to have any character at all, nor the

species "to be connected by any thing else

than an arbitrary title. This defect, which

.

must be apparent in the most valuable sys-

tems of mineralogy,, seems to have arisen

chiefly from an attempt to combine together

an art ificial and natural system.

The only substances which enter into the

minerals belonging to this order, in such:

quantity as to deserve attention, are the fol-

lowing

:
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Oxide of iron,

Oxide of chromium,
Oxide of nickel.

Oxide of copper,
Potass,

Soda,

Water,

Alumina,
Silica,

Magnesia,
Lime,
Baryfes,

Glucina,

Zirconia,

Yttria,

Stones, .saline. Under this arrangement
are comprehended all the minerals which
have an earthy basis combined with an acid.

1 he minerals belonging to it are of course
salts, and as such have been described under
their respective names. But as they occur
native in states which cannot always be imi-
•tated by art, it will be necessary to take a
view of them as they are found in the earth.
r

I hey naturally divide themselves into five

genera ; as only live earths have hitherto
been discovered native in combination with
an acid. 1 hese genera, and the species be-
longing to them, are the following :

I. Calcareous Salts.

J. Garbonat of lime,

2. Suiphat of lime,

3. Phosphat of ligiie,

4. Flu at of lime,

5. Arseniat of lime.

II. Barytic Salts.

1. Garbonat of barytes,

2. Suiphat of barytes.

III. Strontian Salts.

1. Garbonat of strontian,

2. Suiphat of strontian.

IV. Magnesian Salts.

1. Suiphat of magnesia, 1

2. Garbonat of magnesia,
3. Borat of magnesia.

V. Aluminous Salts.

1. Alum, i

2. Mellat of alumina,
3. Fluat of alumina-and-soda.

The minerals belonging to this order are
distinguished without much difficulty from
the last. Almost all of them are insoluble in

water ;
but soluble in nitric acid, or in hot

sulphuric acid. Most of them melt before
the blowpipe. I heir specific gravity varies

;

but it is often above 3.5 when the mineral is

too soft to scratch glass. None of them have
the metallic lustre.

STONEHENGE, in antiquity, a famed
pile or monument of huge stones on Salisbury
plain, six miles distant from that city.

It consists of the remains of four ranks of
rough stones,.ranged one within another, some
of them, especially in the outermost and third
rank, twenty feet high, and seven broad

; sus-
taining others laid across their heads and fast-

ened by mortises, so that the whole must
have antiently living together.

Antiquaries are now pretty well agreed that

it was a British temple
; and Dr. Langwith

thinks it might easily be made probable at

least, that it was dedicated to the sun and
moon.

S TONE WARE. Underthe denomination
stone ware are comprehended all the different
artificial combinations of earthy bodies which
are applied to useful purposes. These vary
in their names according to their external ap‘-

pearance, the manner in which they are ma-

nufactured, and fhe purposes to which they 1

are applied. Thus we have porcelain, stone 1

ware, pots, crucibles, bricks, tiles, &c. Ail I

these substances, however, are formed on the
same principles, nearly of the same materials, i

and ow'5 their good’ qualities to the same
|

causes.

I hese combinations have been known from 1

the remotest ages of antiquity. They were well :

known to the Jews, as we learn from the Old
j

J estament, long before the Babylonish cap-
;

tivity. Porcelain, or the finest kind of stone ;

ware, was early brought to perfection in China
and Japan

; but the discovery of the art of
making it in Europe is of much later date.

Specimens of it were brought first from
Chinr. and Japan to modern Europe. These
were admired for their beauty, were eagerly
sought after, and soon became the ornaments
of the tables of the rich. Various attempts
were made to imitate them in different coun-
tries of Europe, but the greater number were

j

without -success. Accident led to the dis-
|

covery in Germany about the beginning of
j

the 18th century. A chemist in Saxony, du-
j

ring a set of experiments in order to ascertain
the best mixtures for making crucibles, stum-
bled upon a compound which yielded a porce-
lain similar to the eastern. In consequence of
this discovery, Saxony soon produced porce-
lain scarcely inferior to that ofJapan in beauty,
and superior to it in solidity and strength

:

but its composition was kept secret
;
nor were

there any accurate ideas respecting the com-
ponent parts of porcelain among men of
science, till Reaumur published his disserta-

tions on the subject in 1727 and 1729. He
examined the porcelain of Japan, 1kind the dif-

ferent imitations of it which had been pro-
duced in France and other parts of Europe.
r

J he texture of the first was compact and
solid, but that of the imitations was porous.
When both were exposed to a strong heat,
the first remained unaltered, but the others
melted into glass. From these experiments
he drew the following ingenious conclusions

:

Porcelain owes its semitransparency to a
kind of semivitrification which it lias under-
gone. Now it may receive this two ways:
1. Its component parts maybe such as easily

vitrify when sufficiently heated
; but the de-

gree of heat given may be just sufficient to
occasion a commencement of vitrification.

This porcelain when strongly heated will

easily melt. Such, therefore, was the compo-
sition of the European imitations of porcelain.
2. It may be composed of two ingredients

;

one of which easily vitrifies, but the other is

not altered by heat. When a porcelain com-
posed of such materials is baked in a sufficient
heat, the fusible part melts, invelopes the in-

fusible, and forms a semitransparent substance,
which is not farther altered by tiie same de-
gree of heat. Such therefore must be the
porcelain of Japan. Father Entrecolles, a
missionary to China, had sent an account of
the Chinese mode of making porcelain, which
coincided exactly with this ingenious thought
of Reaumur. The ingredients, according to
him, are a hard stone called petunse, which
they grind to powder, and a white earth call-

ed kaolin, which is intimately mixed with it.

Reaumur found the petunse fusible, and the
kaolin infusible, when exposed separately to a
violent heat. See Porcelain

Stone ware is not formed by mixing together

|

the pure earths, which would be a great deal

too expensive ; but natural combinations or
mixtures of earths are. employed. These
combinations must possess the following- pro-
perties : 1 . They must be capable, when re-
duced to powder, of forming with water a
paste sufficiently ductile to be made into any
form which is required. 2. This paste, after
being exposed to a sufficient heat, or after
being baked as it is termed, must -acquire such
a permanent degree of hardness as to be able
to resist the action of the weather and of water.

3.

The vessels formed of it must in that state
be capable -of resisting changes of tempera-
ture. 4. They must be able to resist a strong
heat without being melted. 5. 4 hey must
not be permeable to liquids, nor liable to be
acted on by chemical agents.

Common clay possesses a good many of
these qualities. When finely ground, if may
be formed into a very ductile paste

; heat
makes it hard enough to strike fire with steel,
ami capable of resisting the action of most
chemical agents

; and it is not liable to be
melted by heat. Glav accordingly was the
first substance employed, and it "is still em-
ployed for a variety of purposes.

Bricks, for instance, are always made of this
substance. The clay is dug out of the earth,
and after being exposed for some time to the
air is reduced to powder; and formed into a
paste with water. The bricks are then formed
in moulds, exposed for some time to dry in
the open air, and then burnt in a large 'fur-

nace constructed on purpose. Tiles which
are employed for covering houses are formed
in the same way. The clay, however, is

finer, and it is usually ground 'in a mill.

Bricks and tiles should be impervious to
water: they should be capable of withstanding
the action of heat, and not be subject to
moulder. It is obvious that these qualities
must depend upon the nature of the clay of
which they are formed, and on the degree
in which they have been burned. Clay is a
mixture of alumina and silica in various pro-
portions. When the proportion of alumina
is great, the brick contracts much in its di-
mensions, and is apt to crack during the burn-
ing. Clay therefore must be chosen which
contains the proper proportion of silica, or
the defect must be remedied by addin" sand.
Bergman recommends the addition of°a little

lime, which has the property of rendering the
clay fusible.

r

I lie clay of which bricks and
tiles are made contains some oxide of iron :

hence the red colour which it acquires when
burnt.

But though the addition of lime may be
proper in some cases in the manufacture of
bricks and tiles, it would be exceedingly im-
proper in other cases. Lime ought" to be
carefully excluded from the clay destined for
making pots, and every other utensil which is

to be exposed to a violent heat, as it renders
the clay fusible. Now lime enters not unfre-
quently into the composition of clays. It is

evident therefore that all clays are not proper
for the manufacture of stone ware. They
must be free from lime, barytes, and every
other ingredient which renders them fusible.
They must also be free from metallic oxides*,

J

which not only render them fusible, but also

|

injure the colour of the porcelain. The ejavs

j

which answer are those which consist of’

a

mixture of alumina and silica. These. are
1 known by the names of potter’s clay, tobarco-

|

pipe clay, porcelain-clay, &c. according to
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the purposes to which they are applied. It

is necessary to mix the clay with some fine

colourless sand, in order to prevent the ves-

sels from contracting too much during the

baking.

Thus stone ware is composed of two mate-

rials, pure clay and sand ; and the beauty of-

the ware depends upon the purity and fine-

ness of these two materials. What is called

English stone ware is composed of tobacco-

pipe clay and powdered flints
;

delft ware is

composed ot clay and tine sand ;
and the

coarsest wares of still more common clay and

sand.

The materials are ground very fine in a

mill, then mixed together, and formed into a

paste. The different vessels are coarsely

moulded on the potter’s wheel, and allowed

to dry till they can bear handling. After this

they receive their destined form completely ;

and" when they are sufficiently dry, they are

covered with the requisite enamel, apd then

put into the furnace and baked.

Such, in general, is the method of manu-

facturing stone ware. 1 he particular pro-

cesses followed in the making ot porcelain are

concealed by the manufacturers ;
but the com-

ponent parts are always analogous to those

pointed out by Reaumur. The refractory in-

gredient is a fine white clay, consisting essen-

tially of alumina and silica, and the fusible

ingredient is a mixture of siliceous sand and

lime.

It is necessary to glaze the surface of ves-

sels, whether of stone w are or porcelain, both

for the purpose of beauty and utility ; for

the bodv of the vessel, or biscuit as it is

called, would not be sufficiently compact to

contain liquids. Now this glazing is of three

kinds: 1. A vitrified metallic oxide. 2. An

enamel. 3. A glass. M he first is applied to

the coarsest vessels, the second to fine kinds

of stone ware, the third to porcelain.

The glazing of coarse vessels is formed by

covering their surface while hot with a little

litharge, whjph has the property of running

into an opaque glass at a moderate heat when

spread thin upon an earthen vessel. The co-

' lour of this glazing is yellow or red. It is

seldom perfect; hence these coarse vessels

are frequently porous, and incapable ot resist-

ing the action of corrosive substances. Com-

mon salt is sometimes employed instead of

lead. It facilitates the fusion of the surface

of stone ware, and occasions a kind of vitrifi-

cation.

The glazing of fine vessels consists of

white enamel. This is made as follows

:

one hundred parts of lead are melted with

from 15 to 40 parts of tin, and the mixture

oxidized completely, by exposing it to heat

in an open vessel. One hundred parts of this

oxide are mixed with 100 "parts of a line

white sand composed of three parts silica and

one part of talc, and with about 25 parts of

common salt. This mixture is melted, then

reduced to powder, and formed into a paste,

which is spread thin over the porcelain vessel

before it is baked. The excellency of a good

enamel is, that it easily fuses into a kind of

paste at the heat which is necessary for baking

porcelain, and spreads equally on the vessel,

forming a smooth glassy surface, without

losing its opacity, or flowing completely into

a glass. Its whiteness depends upon the pro-

portion of the tin, its fusibility upon the

lead.

Porcelain is always covered with a glass,

composed cf earthy ingredients, without any

mixture of metallic oxides. Hence the high

temperature necessary to fuse it, and the pro-

perty which porcelain vessels have of resisting

the action of the most corrosive substances

precisely as common glass does. The sub-

stance,commonly employed is felspar; a mi-

neral of a fine white colour and foliated

texture, which is found abundantly in the

mountains.

It is usual to paint both stone ware and por-

celain of various colours. These paintings

are often excellent, both in elegance of work-

manship and in brilliancy of colours. The
colours are given by means of metallic

oxides, which are mixed up with other ingre-

dients proper to constitute an enamel, and
applied in the usual manner with a pencil.

On this subject much light has been thrown

by the experiments of YVedgewood
;
and

Brogniart has lately published a general ac-

count of the processes at Sevres, of which he

is director.

The process differs a little according to

the substance on which the colours are to be

applied. When the vessels are covered with

enamel, less flux is necessary, because the

enamel melts at a low heat, and the colours

readily incorporate with it ; but this renders

them more dilute, and makes it often neces-

sary to retouch them. The colours on ena-

mel generally appear brilliant and soft, and

are not liable to scale. The flux is either a

glass of flint and lead, or borax mixed with

flint glass. The colours are usually made
into a paste by means of gum-water or vo-

latile oils. Some of them are liable to alter-

ation by the action of the lead on them.

The colours applied upon hard porcelain,

or porcelain glazed with felspar, are nearly

the same as those applied on enamel, but

more flux is necessary. They are not liable

to dilution, as the felspar glaze does not melt

at the heat requisite for fusing the colours

and their flux. They are liable to scale off

when repeatedly heated.

Colours are sometimes applied over the

whole surface of the porcelain ;
the flux in

that case is porcelain. But such colours are

not numerous, because few oxides can stand

the heat necessary for melting felspar without

being altered or volatilized.

1. Purple is given by means of the purple

oxide of gold precipitated by the smallest

possible quantity of rnuriat of tin. This oxide

is mixed with a proper quantity of powdered
glass, borax, and oxide of antimony, and ap-

plied with a pencil. It cannot bear a strong

heat without losing its colour.

2. Red is given by oxide of iron. A mix-

ture of two parts of suiphat of iron and one

part of alum is calcined slowly, till if acquires

a fine red colour when cold. This powder

is mixed with the usual flux, and applied with

a pencil.

3. Yellow is given by the oxide of silver;

or, by oxides of lead, antimony, and sand;

green, by the oxide of copper ; blue, by the

oxide of "cobalt; and violet, by the oxide of

manganese.

STOP, in music, a word applied by violin

and violoncello performers to that pressure

of the strings by which they are brought into

contact with the finger-board, and by which

r
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the pitch of the note is determined. Hence
a string, when so pressed, is said to be stopt.

Stop of an organ. A collection of pipes

similar in tone and quality, which run through

the whole, or a great part, of the' compass of

the instrument. In a great organ the stops

are numerous and multifarious, commonly
comprising the following

:

Open-diapason stop. A metallic stop which

commands the whole scale of the organ, and

which is called open in contradistinction to

the stopt diapason, the pipes of which are

closed at the top.

Stopt-diapason stop. A stop, the pipes ot

which are generally made of wood, and its

base up to middle C always of wood. They
are only half as long as those of the open dia-

pason, and are stopped at the upper end with

wooden stoppers or plugs, which render the

tone more soft and mellow than that of the

open diapason.

Principal stop. A metallic stop originally

distinguished by that name, because holding,

in point of pitch, the middle station between
the diapason and fifteenth, it forms the stand-

ard for tuning The other stops.

Twelfth stop. A metallic stop so denomi-
nated from its being tuned twelve notes above
the diapason. This stop, on account of its

pitch, or tuning, can never properly be used
alone. The open diapason, stopt diapason,

principal, and fifteenth, are the best qualified

to accommodate it to the ear.

Fifteenth stop. A stop which derives its

name from its pitch, or scale, being .fifteen

notes higher than that of the diapason. This
stop and the twelfth, mellowed and embodied
by the two diapasons and principal, form a

proper compound for accompanying choral

parts in common choirs and parochial

churches.

Sesquialtera stop. A mixed stop running
through the scale of the instrument, and con-

sisting of three, four, and sometimes five

ranks of pipes, tuned in thirds, fifths, ahd
eighths, in small organs this stop is generally

divided at middle C, when the lower part is

called the sesquialtera, and the upper part

the cornet. The whole of the stop lies above
the fifteenth; the first rank being a seven-

teenth, the second rank a nineteenth, ahd
the third rank a* twenty-second, above the

diapason.

Mixture or furniture stop. A stop com-
prising two or more ranks of pipes, shriller

than those of the sesquialtera, and only cal-

culated to be used together with that and
other stops. The mixture is nearly the sapie

as the sesquialtera, and greatly enriches the

instrument.

Trumpet stop* A reed Metallic stop,. so
called because its tone is imitative of the

trumpet. In large organs it generally ex-

tends through the whole compass. The
months of its pipes are not formed like those

of the pipes of other stops, but resemble that

of the real trumpet. At the bottom of each
of the pipes of this stop, in a cavity called the

socket, is fixed a brass reed, stopt at the

lower end, and open in front; it is furnished

with a tongue, or brass ring, which covers the

opening, and which, when the wind is impelled

into the pipe, is thereby put into a vibratory

motion, which produces the imitative tone
peculiar to this stop. The trumpet stop is

the most powerful in the instrument, and im~
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.proves tlie tone, as much as it increases the
peal of the chorus. Unisonous with the dia-

pasons, it strengthens the foundation, subdues
the dissonances of the thirds and fifths of t lie

sesquialtera, and imparts to the compound a

richness and grandeur of effect adequate to

the subiimest subjects

Clarion or octave trumpet stop. A reed
stop resembling tiie tone of the trumpet, as

may be inferred from its name ; but the scale

of which is an octave higher than tire trumpet
stop. Tips stop forms a brilliant supplement
to tiie chorus, and is judiciously employed on
-occasions which require every power of the

instrument ; but should not be commonly
opened, or indeed, ever without tire other

stops.

1'ierccs'op. A stop which is tuned a major
third higher than the fifteenth, and only em-
ployed iu the full organ.

Larigot stop, or octave twelfth. A stop,

stjje scale of which is an octave above the

-twelfth. Only used in the full organ.

Cornet stop. A stop consisting of five

pipes to each note, tuned somewhat in the

manner of the sesquialtera, having, beside the
unison of the diapason, its thud. fifth, eighth,

•and seventeenth. The cornet being only a
treble stop, it is employed in parish-churches

in conjunction with the diapason iu interludes,

alul the giving out of the psalms.

Duldaria stop. A stop in the choir organ
of a peculiar sweetness of tone, which it

chiefly derives from the bodies of its pipes

being longer and smaller than those of the

pipes of other stops. It is in unison with

the diapasons, and equals them in compass
upward, but only descends to G gamut.

flute stop. A stop imitative of the com-
mon flute, or flageolet. It is in' unison with

the principal, but of a much softer tone than

that stop.

Bassoon stop. A reed stop imitative of the

instrument from which it derives its name.
This stop, so far as it extends upward in the

scale, is in unison with the diapasons, iu

company with which it oniy ought to be
used.

fox humana stop. A reed stop, the tone of

which, as its name implies, resembles the hu-

man voice. The quality of this stop is seldom
so good as to render it agreeable when heard

alone; it is therefore advantageously blended
with the diapasons, with which it is in unison.

Hautboif stop. A reed stop voiced in imi-

tation of the hautboy, it in unison with the

diapasons, with which it only should be

vised.

Cremona stop. A reed stop in unison with

the diapasons. The name of this slop has

induced most organ-builders erroneously to

suppose that it was originally meant as an

imitation of the Cremona violin; but the

writers best informed upon the subject inform

us, that it was designed to imitate an antient

instrument calted a krum-horn, which word
has been corrupted into cremona.
STOPPAGE, for the subsistence of the

sick. In the regulations for the better ma-
nagement of the sick in regimental hospitals,

it is particularly laid down, under the head
subsistence, page 16, that, sufficient funds

should be established for the support of the

sick without any additional charge to govern-

ment; and at the same time, that the sick

soldier should be provided with every rea-

sonable comfort and indulgence that can be

STR
afforded. The sum of four shillings per
week irom the pay of each soldier will, under
proper regulations, and with strict economy,
be sufficient for this purpose; which sum is

to be retained by the paymaster of the regi-

ment.

I he sick are to be furnished with bread
made of the finest wheat-flour, and fresh

meat, perfectly good and wholesome.
Tnat the greatest economy may be used

in haying out tne money for the sick, every
article ought to be purchased by the sur-

geon, who is required to keep a book, in

which he is to enter the amount of the week-
ly consumption of each man according to the

diet table; and this book, with the diet

table, is to be laid before the commanding
officer and paymat er every week, to be ex-

amined and signed by each.

Stoppages, in a military sense, deductions
from a soldier’s pay, the better to provide
him with necessaries, &c. A soldier should
never be put under a greater weekly stoppage
from his pay, than what will afterwards leave

him a sufficiency for messing. Since the

abolition of arrears a regulation has taken
place, by which soldiers are directed to be
stopped one shilling and sixpence per week
in the infantry, and to be accounted with on
the 24th of every month,

STORAX. See Styrax, and Resins.

STORES. If any person who has the

charge or custody of any of the king’s ar-

mour, ordnance, ammunition, shot, powder,
or habiliments of war, or of any victuals for

j

victualling the navy, shall, to hinder his ma-
j

jesty’s service, embezzle, purloin, or convey
\

away the same to the value of 20s. or shall
j

steal or embezzle any of his majesty’s sails, !

cordage, or any other of his naval stores, to

the value of 20s. he shall be adjudged guilty

of felony without benefit of clergy. 22 Car.
II. c. 5.

The treasurer, comptroller, surveyor, clerk

of the acts, or any commissioner of the navy,

may act as justices in causing the offender to
!

he apprehended, committed, and prosecuted
for the same. 9 G. III. c. 30.

If any person shall wilfully and maliciously

set on fire, burn, or destroy, any of his ma-
jesty’s military, naval, or victualling stores,

or other ammunition of war, or any place

where any -such stores or ammunition shall

be kept, he and his abettors shall be guilty of

felony without benefit of clergy. 12 Geo. III.

c. 24.

STORK. See Ardea.
STOVE, in gardening. See Hot-house.
STRANDED, among seamen, is said of

a ship that is driven ashore by a tempest, or
runs on ground through ill steerage, and so
perishes. Where any vessel is stranded, the
justices of the peace are impowered to com-
mand the constables near the sea-coast to
call assistance, in order to preserve the same
if possible.

STRANGURY. See Medicine.
STRAP, in a ship, is a rope spliced about

any block, or made with an eye, to fasten it

any where, on occasion.

STRATA, in natural history, the several

beds or layers of different matters, whe eof
the body of the earth is composed. See
Earth, structure of.

SRTATI EICATION ofthe earth. Scarce-
ly any of the natural phenomena have been

so slightly treated of by the plfilosop] ers of |
the present and past ages, as the strata of tiie ;

earth. Few, if any, among the writers on.
:

his curious and interesting subject, have
distinguished between the undisturbed or re-

’

gular strata, forming the solid matter of the i

earth, and the alluvial or mixed, violently
;

moved, and worn substances, which are found
upon its surface

;
while these again, in their

\

observations, have been in too many in-

stances confounded with the alluvial dope-
j

sitions of rivers and the ocean, formed in mo-,
dern times, or since they have been confined
nearly to their present limits. The effects

of vegetation, in accumulating peaty matters,
and, in conjunction with frost, alternate wet-
ting and drying, the atmospheric air, and
cultivation, in gradually changing the surface
of almost any of the stratified matters, to a
soil or mould fit for the growth of some kind
of vegetables, have in a great degree been
overlooked; and accordingly we find a great
number of writers, confidently mentioning
different series of substances, which they
assert, on observations entirely local, to be
the order of the strata on proceeding down-
wards beneath the vegetable soil.

Notwithstanding that Mr. Hauksbee many
years ago, at the instance of the Royal So-
ciety of London, carefully examined a suc-
cession of thirty strata, in the shaft of a
coal-pit, and found that strata specifically

I heavier, were frequently found lodged above
lighter strata; yet, a large portion of the
writers since, to the present time, have con-
tended that the strata are found deposited in
the order, or nearly, of their specific gra-
vities.

John Stracey, esq. a writer in the Philo*
sophical Transactions (No. 391), started an
opinion, that the strata were at first formed
while in a soft state, as so many wedges, each
pointing to and terminating in the centre of j

the earth
; and that by the diurnal revolution

of the earth from west to east, these became
bent into spirals (as represented in fig. 223,
Plate Miscel.), in which case, says he, ‘‘there
needs no specific gravitation to cause the
lightest to be uppermost, &c. for every one in !

its turn, in some place of the globe or other,
will be uppermost;” this last remark, made
in the year 1725, we do not lemember to

j

have seen noticed by any subsequent writer
or observer, although, from a series ofminute
observations made within the last fifteen

years by a gentleman formerly resident at
Mitford near Bath, and now in London, Mr.
William Smith, there is great reason to think
that this is really the case with all the strata

composing the surface of the British islands,

and perhaps ofthe whole earth, in what manner
soever the strata in the inner parts of the
earth may be disposed.

We do not understand that Mr. Smith was
at all acquainted with the above remark of
Mr. Stracey; but that in the exercise of his

profession of a land-surveyor, superinfendant
of some coal-mines, and engineer for the cut-
ting of the Somerset coal-canal, lie saw ample
reason to con hide that tiie several strata in
the neighbourhood of Bath, all rise west-
wards successively to the surface. His mb-
sequent observations in almost every part of
the kingdom, have confirmed this most com-
pletely

; and we understand that sections
and maps of the out-crop of aii the principal
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Strata in England, Wales, and part of Scot-

land, have been prepared and repeatedly

submitted by Mr. Smith to the inspection of

the learned and curious in these matters; and
that a first part or volume on the subject,

may shortly be expected from that gentle-

man. The subject is of immense impoi tance

to the owners of the soil, to those who are in

search of springs of good and wholesome
water, and to mine-owners in particular,

while science cannot but be benefited by the

new field of investigation which is thus

opened.
STRATIOTES, zvater-soldier

,

a genus of

plants belonging to the class of polyandria,

and to the order of hexagynia, and in the

natural- ss stem ranking under the first order,

paltnse. 1 he spatha is diphyllous
;

the peri-

anthitira is trifid; there are three petals, and

the berry is six-celled and inferior. There

are three species, the aloides, the acoroides,

and alisinoides. The aloides alone is of

British extraction, which is also called the

water aloe, or fresh-water soldier. The root

consists of long fibres tufted at the ends. The
leaves are thick, triangular, pointed, and

prickly at the edges. The flowers are white
' and floating on the water, and blossom in

June. This plant may be seen in slow rivers

and fens.

STRAWBERRY. See Fragaria.

Strawberry-tree. See Arbutus.

STRELITZIA, a genus of the class and

order pentandria monogynia. The spufb.es

are universal and partial ;
no calyx ; corolla

three-petalled ;
nectarium three-leaved ; cap-

sule three-celled ;
cells many-seeded. There

are two species of this magnificent plant, na-

tives of the Cape.

STRENGTH. See Timber, strength

of.

STREPTIUM, a genus of the didynamia

angiospermia class and order. The calyx is

five-toothed; stigma two-lipped ;
drupe two-

lobed. There is one species.

STRIKE, a measure, of capacity, contain-

ing four bushels. See Measure.
Strike, among seamen, is a word various-

ly used. When a ship, in a tight, or on meet-

ing with a ship of war, lets down or lowers

her top-sails, at least half-mast-high, they say

she strikes, meaning she yields, or submits,

or pays respect to the ship oi war. Also,

when a ship touches ground, in shoal-water,

they say she strikes. And when a top-mast

is to be taken down, the word of command is,

strike the top-mast, &c.
STRIX, the oil l, in ornithology, a genus

belonging to the order of accipitres. The
bill is hooked, but has no cere or wax; the

nostrils are covered with setaceous feathers

;

the head is very large, as are also the ears

and eyes ;
and the tongue is bifid. There

are 46* species
;

the most remarkable are,

1.

The bubo, or great-eared owl, in size

is almost equal to an eagle. Irides bright

yellow
;

the head and whole body finely

varied with lines, spots, and specks of black,

brown, cinereous, and ferruginous ; wings

long ; tail short, marked with dusky bafs

;

legs thick, covered to the very end of the toes

with a close and full down of a testaceous

colour; claws great, much hooked and

dusky. It has been shot in Scotland and in

Yorkshire. It inhabits inaccessible rocks and

desert places
;
and preys on hares and tea-
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thered game. Its appearance in cities was

deemed an unlucky omen ; Rome itself once

underwent a lustration because one of them
straved into the capitol. The antients had

them in the utmost abhorrence, and thought

them, like the screech-owls, the messengers

of death. Pliny styles it bubo funebris, and

noctis monstrum. See Plate Nat, Hist. fig.

373.

2. The braebyotos, or short-eared owl, is

14 inches long, three feet broad ;
the head

is small and hawk-like; the bill is dusky

;

weight 14 ounces. The horns of this species

are very small, and each consists of only a

single leather
;

these it can raise or depress

at pleasure
;
and in a dead bird they are with

difficulty discovered. These species may be
called long-winged owls

;
the wings when

closed reaching beyond the end of the tail

;

whereas, in the common kinds, they fall short

of it. This is a bird of passage, and has been

observed to visit Lincolnshire in the begin-

ning of October, and to retire early in the

spring; so probably, as it performs its mi-

grations witli the woodcock, its summer re-

treat is Norway. During day it lies hid in iong

old grass
;
when disturbed, it seldom flies

far, but will light, and sit looking at one, at

which time the horns may be seen distinctly.

It has not been observed to perch on trees

like other owls
;

it usually flies in search of

prey in cloudy hazy weather. Farmers are

fond of seeing these birds in the fields, as

they clear them from mice.

3. The liammea, or common white owl.

The elegant plumage of this bird makes
amends for the uncouthness ot its form ; a cir-

cle of soft white feathers surround the eyes.

Thisspecies is almost domestic; inhabiting, for

the greatest part of the year, barns, hay-

lofts, and other out-houses ;
and is as useful

in clearing those places from the mice as the

congenial cat. Towards twilight it quits its

perch, and takes a regular circuit round the

fields, skimming along the ground in quest

of field-mice, and then returns to its usual

residence: in the breeding season it resorts

to the eaves of churches, holes in lofty build-

ings, or hollows of trees. During the time

the young are in the nest, the male and fe-

male alternately sally out in quest of food,

make their circuit, beat the fields with the

regularity of a spaniel, and drop instantly on

their prey in the grass. They very seldom

stay out above five minutes ;
return with

their prey in their claws ; but as it is neces-

sary to shift it into their bill,, they always

alight for that purpose on the root, before

they attempt to enter their nest. This spe-

cies does not hoot, but snores and hisses in a

violent manner
;
and while it flies along will

often scream most tremendously. Its only

food is mice. As the young of these birds

keep their nest fora great length of time, and

are fed even long after they can fly, many
hundreds of mice will scarcely suffice to

supply them with food. Owls cast up the

bones, fur, or feathers, of their prey, in form

of small pellets, after they have devoured it,

in the same maimer as hawks do. A gentle-

man, on grubbing up an old pollard ash

that had been the habitation of owls for

many generations, found at the bottom many
bushels of this rejected stuff. Some owls,

when they are satisfied, hide the remainder

of their meat like dogs
%

4. ITe stridula, or tawny owl, weighs

ounces. This is a hardier species than the

former ; and the young will feed on any dead
thing, whereas those of the white owl must
have a constant supply of fresh meat. It is

the strix of Aldrovandus, and wii^t we call

the screech-owl, to which the folly of super-

.station has given the power of presaging

death by its cries.

5. The ulula, or brown owl, agrees with
the former in its marks, differing only in the

colours. Both these species inhabit woods,
where they reside the whole day

;
in the

night they are very clamorous, and when they
hoot, their throats are inflated to the size of a
hen's egg. In the dusk they approach our
dwellings, and will frequently enter pigeon-

houses, and make great havoc in them.
They destroy numbers of little leverets, as

appears by the legs frequently found in their

nests. They also kill abundance of moles,

and skin them with as much dexterity as a
cook does a rabbit. They build in hollow
trees or ruined edifices

;
lay four eggs, of an

elliptic form, and of a whitish colour.

6. The passerina, or little owl, is very
rare in England

;
it is sometimes found itt

Yorkshire, Flintshire, and also near London.
In size it scarcely exceeds a thrush, though
the fulness of its plumage makes it appear
larger. The Italians make use of this owl to

decoy small birds to the limed twig; the
method of which is exhibited ia Olina’s

Uccelliera.

7. The spectacle owl of Cayenne, which
is accurately described by Dr. Latham, is

21 inches in length: the upper parts of the
body are of a reddish colour

;
the lower

parts of a rufous white
;

the head and neck
are white, and not so full of feathers as those
of owls generally are, and from this circum-
stance it appears not unlike a hawk

; a large

patch of dark brown surrounds each eye, giv-

ing the bird much the appearance of wearing
spectacles

;
the legs are covered with fea-

thers "quite to the toes, and are of a yellowish

colour.

STROMBUS, a genus of the vermes tes-

tacea. The generic character is, animal a
Umax; shell univalve, spiral

; aperture much
dilated ; the lip expanding, and produced into
a groove leaning on the left. This genus
comprises 53 species, which are separated
into divisions. Only one species, viz. the
peo pelecane, or corvorant’s foot, is found iu

this country. These shells, in their younger
state, want the lip, and have a thin turbinate

appearance. On this account they have by
many naturalists been referred to a genus to

which they do not belong.

STKONGYLUS, a genus vermes in-

testina. The generic character is, body
round, long, pellucid, glabrous; the fore
part is globular, truncate, with a circular

aperture fringed at the margin
; the hind

part of the female entire and pointed
;
of the

male dilated into loose, distant, and pellucid
membranes. There are two species : 1, the
equinus, that inhabits the stomach of the
horse in great numbers

;
and, 2, the ovimuq

found in the intestines of sheep.

STRONTIAN. About the year 1 7.37, a
mineral was brought to Edinburgh In a
dealer in fossils, from the lead-mine of Sii oa-
tian, in Argyleshire, where it is found im-
bedded in the ore, mixed with several otiun.
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sabstances. It i* sometimes transparent and
colourless, but generally has a tinge of yellow

or green. Its specific gravity varies from
3.4 to 3,726. Its texture i» generally fibrous;

and sometimes it is found crystallized in

slender prismatic columns of various lengths.

Strontian is found abundantly in different

places of the world, and always combined
with carbonic acid or sulphuric acid.

1 . The carbonic acid may be expelled from
the carbonat, and the strontian obtained pure
by mixing the mineral with charcoal powder,

and exposing it to a heat of 140 1 Wedge-
wood; or by dissolving the mineral in nitric

acid, evaporating the solution till it crystal-

lizes, and exposing the crystals in a crucible

to a red heat till the nitric acid is driven off.

2. Strontian thus obtained, is in porous

masses, of a greyish white colour
;

its taste is

acrid and alkaline ; and it converts vegetable

blues to green. Its specific gravity, accord-

ing to Hassenfratz, is 1.647. It does not

bet so strongly on animal bodies as barytes,

noris it poisonous.

It does not melt when healed like barytes

;

but before the blowpipe it is penetrated witli

light, and surrounded with a tlame so white

and brilliant that the eye can scarcely be-

hold it.

3. Wheu water is sprinkled on strontian

it is slacked, becomes hot, and falls to powder
exactly like barytes ;

but it is not so soluble

in water as that earth. One hundred and

sixty-two parts of water, at the temperature

of 60°, dissolve nearly one part of strontian.

The solution, known by the name of strontian

water, is clear and transparent, and converts

vegetable blues to a green. Hot water dis-

solves it in much larger quantities
;
and as it

cools, the strontian is deposited in colourless

transparent crystals. These are in the form
of thin quadrangular plates, generally paral-

lelograms, the largest of which seldom ex-

ceeds one-fourth of an inch in length. Some-
times their edges are plain, but they oftener

consist of two facets, meeting together, and
forming an angle like the roof of a house.

These crystals generally adhere to each other

in such a* manner as to form a thin plate of an

incli or more in length, and half an inch in

breadth. Sometimes they assume a cubic

form. They contain about 68 parts in 100

of water. They are soluble in 51.4 parts of

water, at the temperature of 60'"'. Boiling

water dissolves nearly half its weight of them.

When exposed to the air, they lose their wa-

ter, attract carbonic acid, and fall into

powder. Their specific gravity is 1 .46.

4. Strontian is not acted on by light
;

nei-

ther does it combine with oxygen.

5. Sulphur and phosphorus are the only

simple combustibles with which it unites.

The sulphuret of strom ian may be made
by fusing the two ingredients in a crucible.

It is soluble in water by means of sulphureted

hydrogen, which is evolved. When the

solution is evaporated, hydrosulphuret of

strontian is obtained in crystals, and hydro-

genated sulphuret remains in solution. These

compounds resemble almost exactly the snl-

phuret, hydrosulphuret, and hydrogenated

sulphuret of barytes; and, do not therefore

require a particular description. The same
remark applies to the-phosphuretof strontian,

which may be prepared by the same process

as the phosphuret of barytes.

6. Strontian does not combine with azote ;

but it unites readily with muriatic acid, and
forms the substance called niuriat oi stron

turn.

7. Strontian lias no action upon metals

;

but it combines with several of theii oxides,

and forms compounds which have not hither-

to been examined.
8. It does not combine with alkalies nor

with barytes. No precipitation takes place

when barytes and strontian water are mixed
together.

9- Strontian has the property of tinging

flame of a beautiful red, or rath* r purple co-

lour
; a property discovered bv l)r. Ash in

1787. The experiment may be made by
putting a little of the salt composed of nitric

acid and strontian into the wick of a lighted

candle
; or by setting fire to alcohol, hold-

ing muriat of strontian in solution. In both

cases the tlame is of a lively purple. In this

respect it differs from barytes, which when
tried in the same way is found to communi-
cate a blueish yellow tinge to fame.

1 0. The affinities of strontian, as ascertain-

ed by Dr. Hope and Mr. Vauquelin, are as

follows

:

Sulphuric acid.

Phosphoric,

Oxal re.

Tartaric,

Fluoric,

Nitric,

Muriatic,

Succinic,

Acetic,

Arsenic,

Boracic,

Carbonic.

Barytes and strontian resemble each other

in their properties as closely as potass and
soda: hence, like these two alkalies, they
were.for some time confounded. It is iu their

combination with acids that the most striking

differences between these two earths are to be
observed.

STRUMPFIA a genus of plants belonging
to the class of syngenesia, and to tire order of
llronogamia. The calyx is quinquedentate
and superior ; the coraila is pentaperalous

;

and the berry monospermous. There is

only one species, the maritima, a shrub of

Curacoa.
S I RUTHIO, in natural history, a genus

of birds belonging to the order of grata of

Lirinams. It includes, 1. The ostrich, has a

bill somewhat conical ; the wings are so

short as to be unfit for flying; the thighs

and sides of the body are naked ; the feet

are formed for running, having two toes,

one only of which is furnished with a nail.
r

J he head and bill somewhat resemble those of

a duck
; and the neck may be likened to

that of a swan, but that it is much longer; the

legs and thighs resemble those of a hen,

though the whole appearnce bears a strong

resemblance to that of a camel. But though
usually seven feet high from the top of the

head to the ground, from the back it is only
four

;
so that the head and neck are above

three feet long. From the top of the head
to the rump, when the neck is stretched

out in a right line, it is six feet long, and the

tail is about a foot more. One of the wings
without the feathers, is a foot and a half;

and being stretched out, with the feathers, is

three feet.

The plumage is much alike in all; that is,

generally black and white
;
though some of

them are said to be grey. There are no fea-

thers on the sides, nor yet on the thighs,, nor
under the wings. The lower partof the neck,

about half-way, is covered with still smaller
feathers than those on the belly and back

; j

and those also are of different colours.

At the end of each wing there is a kind of
spur almost like the quill of a porcupine, it

is an inch long, being hollow and ot a horny I

substance. There are two of these on each
wing; the largest ot which is at the ex-
tremity of the bone of the wing, and the!
other a foot lower. The neck seems to!
be mone slender in proportion to that off
other birds, irom its not being furnished I
with feathers. The skin in this part is of a
livid flesh-colour, which some improperly
would have to be blue. The bill is short and
pointed, and two inches and a half at the
beginning. The external form of the eye is

like that of a man, the upper eye-lid being
adorned with eye-lashes which are longer
than those on the lid below. The tongue isj

small, very short, and composed of cartilages,

!

ligaments, and membranes, intermixed with
fleshy fibres. In some it is about an inch 1

long, and very thick at the bottom
; in others

it is but half an inch, being a little forked at
the end.

The ostrich is a native only of the torrid
|

regions of Africa, and has long been cele-
brated by those who have had occasion to
mention the animals of that region. Its flesh
is proscribed in scripture as unfit to be eaten

;

and most of the antient writers describe it

as well known in their times. Like the race
ot the elephant, it is transmitter! down with-
out mixture

; and has never been known to
breed out of that country which first produced
it. It seems formed to live among the sandy
and burning deserts of the torrid zone; and, as
in some measure it owes its birth to their ge-
nial influence, so it seldom migrates into trac ts
more mild or more fertile. The Arabians
assert that the ostrich never drinks

;
and the

place of its habitation seems to confirm the
assertion. In these formidable regions os-
triches are seen in large flocks, which to the
distant spectator appear like a regiment of
cavalry, and have often alarmed a whole ca-
ravan. There is no desert, how barren so-
ever, but what is capable of supplying these
animals with provision

; they eat almost every
thing

;
and these barren tracts are thus doubly

grateful, as they afford both food and se-
curity. The ostrich is very voracious. It

will devour leather, grass, ha'ir, iron, stones,
or any thing that is given. Those substances
which the coats of the stomach cannot soften,

pass whole
; so that glass, stones, or iron, are-

excluded in the form in which they were de-
voured.

In their native deserts, however, it is pro-
bable they live chiefly upon vegetables, where
they lead an inoff’ensiye and social life

; the
male, as Thevenot assures us, assorting with
the female.with connubial fidelity. They are
said to be very much inclined to venery

;

and the make of the parts in both sexes seems-
to confirm the report. ft is probable also

they copulate like other birds, by compres-
sion. They lay very large eggs, some of
them being above five inches in diameter, and
weighing above fifteen pounds. These eggs
have a very hard shell, somewhat resembbng
those of the crocodile, except that those of the
latter are less and rounder.

The season for laying depends on the cli-

mate where the animal is bred. In the nortb-



rn parts of Africa, this season is about the

beginning of July ; in the south it is about the

alter end of December. Thfcs* birds are very

bolide, and lay generally from forty to fifty

?ggs at one clutch. It has been commonly
reported, that the female deposits them in

Lie sand, and covering them up, leaves them

to be hatched by the heat of the climate, and

then permit-s the young to shift for themselves.

[Very little of this, however, is true: no bird

has a stronger affection for her young than

the ostrich, r»or none watches her eggs with

[greater assiduity. It happens, indeed, in

those hot climates, that there is le->s necessity

for the continual incubation of the female;

and she more frequently leaves her eggs,

which are in no danger of being chilled by

the weather : but though she sometimes for-

sakes them bv day, she always carefully broods

over them by night ; and Kolben, who has

seen great numbers of them at the Cape of

Good Hope, affirms, that they sit on their

eggs like other birds, and that the male and

the female take this office by turns, as he had

frequent opportunities of observing. Nor
is it more true what is said of their forsaking

,
their young after they are excluded the shell.

On the contrary, the young ones are not even

able to walk for several days after they are

hatched. During this time the old ones are

very assiduous in supplying them with grass,

and’ very careful to defend them from danger

;

na
,
they encounter every danger in their

defence. The young, when brought forth,

are of an ash-colour the first year, and are co-

vered with feathers all over. But in time

these feathers drop ; and those parts which

are covered assume a different and more be-

coming plumage.

The beauty of a part of this plumage, par-

ticularly the long feathers that compose the

wings and tail, is the chief reason that man
has been so active in pursuing this harmless

j
bird to its deserts, and hunting ;t with no small

j

degree of expeijce and labour. The antients

used those plumes in their helmets; our mi-

litary wear them in their hats; and the ladies

made them an ornament in their dress. Those
I feathers which are plucked from the animal

while alive are much lnore valued than those

j

taken w hen dead, the latter being dry, light,

and subject to be worm-eaten.

Besides the value of their plumage, some
of the savage nations of Africa hunt them alsb

for their flesh ; which they consider as a

dainty. They sometimes also breed these
i birds tame, to eat the young ones, of which

the females are said to be the greatest delica-

|

cv. Even among the Europeans now, the

eggs of the ostrich are said to be well tasted,

and extremely nourishing ; but they are too

scarce to be fed upon, although a single

egg is a sufficient entertainment for eight

men.

As the spoils of the ostrich are thus va-

luable, it is not to be wondered at that m m
Jias become their most assiduous pursuer.

For this purpose, the Arabians train up their

best and fleetest horses, and hunt the ostrich

still in view. Perhaps, of all varieties of the

chase, this, though the most laborious, is yet

the most entertaining. As soon as the hunter

comes within sight of his prey, he puts on his

horse with a gentle gallop, so as to keep
the ostrich still in sight; yet not so as to ter-

jyfy him from the plain into the mountains.

STRUTHTO.

Of all know'll aniioAls, the ostrich is by far

the swiftest in running; upon observing him-

self, therefore, pursued at a distance, he begins

to run at first but gently ; either insensible o!

his danger, or sure of escaping. Unfortunately

for the sil'y creature, instead of going off in a

direct line, he takes his course in circles

;

while the hunters still make a small course

within, relieve each other, meet him at unex-

pected turns, and keep him thus still employed,

still followed, for two or three days together.

At last, spent with fatigue and famine, and

finding all power ofescape impossible, he en-

deavours to hide himself from those enemies

he cannot avoid, and covers his head in the

sand or the first thicket he meets. Some-

times, however, he attempts to face his pur-

suers; and though in general the most gentle

animalin nature, when driven to desperation

he defends himself with his beak, his wings,

and his feet. Such is the force of his motion,

that a man would be utterly unable to w ith-

stand him in the shock.

'The Struthophagi have another method of

taking this bird: they cover themselves

with an ostrich’s skin, and passing up an arm
through the neck, thus counterfeit all the mo-
tions of this animal. By this artifice they

approach the ostrich, which becomes ai easy

prey. He is sometimes also taken by dogs

and nets ; but the most usual way is that men-
tioned above.

When the Arabians have thus taken an os-

trich they cut its throat ; and making a liga-

ment below the opening, they shake the bird

as one would rinse a barrel ; then taking off

the ligature, there runs out from the wound
in the throat a considerable quantity of blood

mixed with the fat of the animal ; and this is

considered as one of their greatest dainties.

They next flay the bird; and of the skin,

which is strong and thick, sometimes make a

kind of vest, which answers the purposes of a

cuirass and a buckler.

There are others who, more compassionate

or more provident, do not kill their captive,

but endeavour to tame it, for the purposes of

supplying those feathers which are in so great

request. The inhabitants of Daara and Lybia

breed up whole flocks of them, and they are

tamed w ith very little trouble. But it is not

for their feathers alone that they are prized in

this domestic state ; they are often ridden

upon and used as horses. Moore assures us,

that at Joar, he saw a man travelling upon an

ostrich ; and Adanson asserts, that at the fac-

tory of Podore he had tw'o ostriches, which

were then young, the strongest of which

ran swifter than the best English racer, al-

though he carried two negroes on Iris back.

As soon as the animal perceived that it was

thus loaded, it set off running with all its force,

and made several circuits round the village;

till at length people were obliged to stop it by

barring up the way, How far, this strength

and swiftness may be useful to mankind, even

in a polished state, is a matter that perhaps

deserves inquiry. See Plate Nat. Hist, fig.

37y.

2. The cassowary (the casiiarius of Lin-

naeus. and galeated cassowary of Dr. Latham)

was first brought into Europe from' Java by

the Dutch about the year 1597. It is nearly

equal in size to the ostrich, but its legs are

much thicker and stronger in proportion.

This conformation gives it an air of strength
‘ ’ 4 Y 2
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and force, which the fierceness and singularity

of its countenance conspire to render formi-

dable. It is five feet and a half long from

the point of the bill to the extremity of the

claws. The legs are two feet and a halt higli

from the belly to the end of the claws.

T he head and neck together are a foot

and a half; and the largest toe, includ-

ing the claw, is five inches long.
r
l he claw

alone of the least toe is three inches and a halt

in length. The wing is so small that it does

not appear, it being hidden under the lea-

thers of the back. In other birds, a part of

the feathers serve for flight, and are different

from those that serve merely for covering;

but in the cassowary all the,feathers are ot the

same kind, and outwardly ot the same colour.

They are generally double, having tw'o lohg

shafts, which grow out of a short one, which

is fixed in the skin. Those that are double

are always of unequal length’; for some are

fourteen inches long, particularly on the

rump, while others are not above three.

The beards that adorn the stein or slvatt

are about half-way to the end, very long, and

as thick as a horse-hair, without being sub-

divided into fibres. The stem or shaft is

flat, shining, black, and knotted below ;

and from each knot there proceeds a beard,;

likewise the beards at the end of the large

feathers are perfectly black, and towards

the root of a grey tawny colour; shorter,

more soft, and throwing out fine fibres like

down; so that nothing appears except the

ends, which are hard and black ;
because the

other part, composed of down, is quite co-

vered. There are feathers on the head and

neck ; but they are so short and thinly sown,

that the bird’s skin appears naked, except to-

wards the hinder part of the head, w here

they are a little longer. The feathers which

adorn the rump are extremely thick ;
but do

not differ in other respects from the rest, ex-

cept in their being longer. The wings,

when they are deprived of their feathers, are

but three inches long; and the feathers are

like those on other parts of the body. The
ends of the wings are adorned with five

prickles, of different lengths and thickness,

which bend like a bow' : these are hollow from

the roots to the very points, having only that

slight substance within which all quills are

known to have. The longest of these prickles

is eleven inches
;
and it is a quarter of an inch

in diameter at the root, being thicker there

than towards the extremity : the point seems

broken off.

The part, however, which most distinguishes

this animal is the head ; which, though small,

like that of an ostrich, does not fail to inspire

some degree of terror. It is bare of feathers,

and is in a manner armed with a helmet of

horny substance, that covers it from the root

of the bill to near half the head backwards.

This helmet is black before and yellow be-

hind. Its substance is very hard, being form-

ed by the elevation of the bone of the skull

;

and ft consists of several plates one over ano-

ther, like the horn of an ox. Die neck is of

a violet colour, inclining to that of slate ; and
it is red behind in several places, but chiefly

in the middle. About the middle of the neck
before, at the rise of the large feathers, there

are two processes formed by the skin, which
resemble somewhat the gills of a cock, hut

that they are blue as well as red. The skip

which covers the fore part of fe easq an
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winch this bird leans and rests, is hard, callous,

and without leathers.

The same degree of voraciousness which
we perceived in the ostrich obtains as strongly
here. The cassowary swallows every thing
that comes within the capacity of its gullet.

The Dutch assert, that it can devour not
only glass, iron, and stones, but even live on
burning coals, without testifying the smallest
fear of feeling the least injury. It is said, that

the passage of the food through its gullet is

performed so speedily, that even the very
eggs which it has swallowed whole pass
through it unbroken in the same form they
went down. In fact, the alimentary canal of
this animal, as was observed above, is ex-
tremely short

; and it may happen, that many
kinds of food are indigestible in its stomach, as

wheat or currants are to a man when swal-

lowed whole.

The cassowary’s eggs are of a grey ash-co-
lour, inclining to green. They are not so

large nor so round, as those of the ostrich.

They are marked with a number of little tu-

bercles ot a deep green, and the shell is not
very thick. The largest of these is found to

be fifteen inches round one way, and about
twelve the other.

The {southern parts of the most eastern In-

dies seem to be the natural climate of the cas-

sowary. His domain, if we may so call it,

begins where that of the ostrich terminates.
T he latter has never been found beyond the
Ganges; while the cassowary is never seen
nearer than the islands of Bandana, Sumatra,
Java, the Molucca islands, and the corres-

ponding parts of the continent. Yet even
here this animal seems not to have multiplied
in any considerable degree, as we find one of
the kings of Java making a present of one of

these birds 'to the captain of a Dutch ship,

considering it as a very great rarity.

The casuarius Novae Hollandiae, or New
Holland cassowary, differs considerably from
the common cassowary, It is a much larger

bird, standing higher on its legs', and having
the neck longer than in the common one.

Total length seven feet two inches. The bill

is not greatly different from that of the com-
mon cassowary ; but the horny appendage or

helmet on ihc top of the head in this species
is totally wanting : the whole of the head and
neck is also covered with feathers, except trie

throat and fore part of the neck about half-wav,

which are not so well feathered as the rest

;

whereas in the common cassowary the head
and neck are bare and carunculated as in

tne turkey.

The plumage in general consists of a mix-
ture of brown and grey, and the feathers are

somewhat curled or bent at the ends in the
natural state : thejwings are so very short as

to be totally useless for flight, and indeed are

scarcely to be distinguished from the rest of

the plumage, was it not for their standing out a

little. The long spines which are seen in the

wings of the common sort are in this not ob-

servable, nor is there any appearance of a tail.

The legs are stout, formed much as in the ga-

leated cassowary, with the addition of their

beingjagged orsawed the whole oftheir length

at the back part.

This bird is not uncommon in New Hol-
land. as several of them have been seen about
Botany-bay and otiier parts. Although it can-

1101 fly, it runs so swiftly, that a greyhound

S T U
-can scarcely overtake it. The flesh is said to
be in taste not unlike beef.

STRUTHIOLA, a genus of plants belong-
ing to the class of tetrandria, and order of mo-
negynia.

r
l he corolla is wanting ; the ca-

lyx ;s tubulous, with eight glandules at its

mouth; the berry is without juice, and mo-
nospermous. The species are 5, shrubs of
the Cape.

SI RYCHNOS, a genus of plants belong-
ing to the classof pentandria, and order of mo-
nogynia

; and in the natural system ranging
under the tvventy-eighth order,’ luridse. The
corolla is quinquefid

; the berry is unilocular,
with a woody bark. The species are three,
the nux vomica, colubrina, and potatorum,
natives of foreign countries.

S riJARTIA, a genus of plants belonging
to the class of monadelphia, and order of po-
lyandria; and in the natural system ranging
under the 37th order, columnifene. The ca-
lyx is simple; the style is simple, with a
quinquefid stigma; the apple is without
juice, quinquelobed, monospermous, bursting
open with a spring five ways. There are two
species, foreign plants.

SIUCCO, in building, a composition of
white marble pulverised, and mixed with
pi uister of lime

; and the whole being sifted
and wrought up with water, is to be used like
common plaister : this is called by Pliny mar-
moratum opus, and albarium opus.

STUM, in the wine trade, denotes the
unfermented juice of the grape, after it has
been several times racked off, and separated
from its sediment.

SPURGEON. See Accipenser.
STURNUS, the starling , a genus of

birds belonging to the order of passeres. The
beak is subulated, depressed, and somewhat
blunt; the superior mandible is entire, and
somewhat open at the edges; the nostrils are
marginated above

; and the tongue is sharp
and emarginated. There are 15 species, ac-
cording to Dr Latham

; the vulgaris, capen-
sis, ludovicianus, miiitaris, celiaris, caruncu-
latus, gallinaceus, serieeiis, viridis, olivaceus,
moritanicus, loyca, dauricus, junceti, and
mexicanus.

The vulgaris, or common starling, is the
only species ot the sturnus that is indigenous.
\ he weight of the male of this species is

about three ounces
; that of the female ra-

ther less. The length is eight inches three
quarters. The whole plumage is black, very
resplendent, with changeable blue, purple,
and copper : each feather marked with a pale
yellow spot. T he lesser coverts are edged
with yellow, and slightly glossed with green.
The stare breeds in hollow trees, eaves of

houses, towers, ruins, cliffs, and often in high
rocks over the sea, such as that of the Isle of
Wight. It lays four or five eggs, of a pale-
greenish ash-colour; and makes its nest of
straw, small fibres of roots, &c. In winter,
stares assemble in vast flocks : they collect in

myriads in the fens of Lincolnshire; and do
great damage to the fen-men by roosting on
the reeds, and breaking them down by their

weight
;

for reeds are the thatch of the coun-
try, and are laid up in harvest w’ith great
care. These birds feed on worms and in-

sects ; and it is said they will get into pigeon-
houses, for the sake of sucking the eggs.

1

Their flesh is so bitter as to be scarcely eat-

S T Y
able. They are fond of following oxen and 1
other large cattle, as they feed in the mea-

\

dow's, attracted, as it is said, by the insects 1

which flutter round them, or by those, per--

1

haps, which swarm in their dung, or in inea* I

dows in general. From this habit is derived
]

the German name rinder staren. They live !

seven or eight years, or even longer, in the !

domestic state. The wild ones cannot be de-
coyed by the call, because they regard not
the scream of the owl. A method has been
discovered of taking entire families, by fixing
to the walls and the trees where they’ lodge,
pots of earthenware of a convenient form,
which the birds often prefer to place their
nests in. Many are also caught by the gin
and draw-net.

.

The .stare, it is said, can be taught to speak
either French, German, 'Latin, Greek, &c.
and to pronounce phrases ot some length. Its
pliant throat accommodates itself to every in-
flection and every accent. It can readily ar-
ticulate the letter R, and acquires a sort of
warbling which is much superior to its native .5

song. I his bird is spread through an exten-
sive range in the antient continent.
The sturnus cinclus, see Plate Nat. Hist,

fig. 380, inhabits Europe and the northern
parts of Persia; frequents waters, and feeds
on aquatic insects and small fishes. It is very
solitary, and breeds in the holes of banks ;, j

makes a very curious nest of hay and roots,
lined with dead leaves, and having an en-
trance of green moss.

S I ^ LE, a. word of. various significations,
originally derived from yux©-, a kind of bod-
kin, wherewith the antients wrote on plates of
lead, or on wax, &c. and which is still used
to write on ivory leaves, and paper prepared
for that purpose, &c.

Style. See Dialling.
Style. See Botany".

Style, in matters of language. See Rhe-
j

toric, and Poetry.
S l T LEPHOR US, a genus of fishes of the

jolder apodes. i he generic character is,

eyes pedunculated, standing on a short thick
cylinder; snout lengthened, directed up-
wards, letractile towards the head by means
of a membrane; mouth without' teeth;
branchiae three pair beneath the throat

;
fins,

pectoral small, dorsal the length of the back,
caudal short, with spiny rays; body very
long, compressed. 'I his highly singular ge-
nus was first described in the year 1788,
Tom a specimen then introduced’ into the
Leverian Museum, and figured in the first

volume of the Linnaean Transactions, see i

Plate Nat. Hist. fig. 381.

Chordated stylephorus. The head of tlfis

extraordinary animal bears some distant re- .

semblance to that ot the genus svngnathus,
and its structure cannot so'easily be described
in words as conceived by the figure. The
rostrum or narrow part, which is terminated
by the mouth, is connected to the back part of
the head by a flexible leathery duplicature#
which permits it to be either extended in .

such a manner thatthe mouth points directly .

upwards, 01 to fall back, so as to be received
into a sort of case formed by the upper part
of the head. On the top of the head are
placed the eyes, which are of a form very
nearly approaching to those of the genus
cancer, except that the columns or parts on
which eye is placed are much broader and
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thicker than in that genus; they are also

placed close to each other; and the outward
surface of the eye, when magnified) does not

shew the least appearance of a reticulated

structure. Below the head, on each side’, is a

considerable compressed semicircular space,
j

the fore part of which is bounded by the co-

vering of the gills, which covering seems to

consist of a single membrane, of a moderately
strong nature. Beneath this, on each side,

are three small pair of branchiae The body
is extremely long, and compressed very
mych, and gradually diminishes as it approach-

es the tail, which terminates in a string or

process of an enormous length, and finishes

in a very line point. This string, or caudal
process, seems to be strengthened through-

out its whole length, or at least as far as the

eye can trace it, by a sort of double fibre or

internal part. The pectoral fins are very
small, and situated almost immediately be-

hind the cavity on each side the thorax. The
general colour of this lish is a rich silver, ex-

cept on the flexible part belonging to the

rostrum, which is of a deep brown : the fins

and caudal process are also brown. There is

no appearance of scales on this fish.

STYL1TES, an appellation given to a

kind of solitaries, who spent their lives seated

on the tops of columns, to be, as they ima-
gined, the better disposed for meditation, &c.
Of these we find several mentioned in an-

tient writers, and even as low as the eleventh

century. The founder of the order was St.

Simon Stylites, a famous anchoret in the fifth

century, who took up his abode on a column
six cubits high

;
then on a second of twelve

cubits
;
a third, of twenty-two

;
and, at last,

on another of thirty-six. The extremity of

these columns was only three feet in diame-
ter, with a kind of rail or ledge about it that

reached almost to the girdle, somewhat re-

sembling a pulpit. 'there was no lying

down in it. The faquirs, or devout people

of the East, imitate this extraordinary kind of

life even to this day,

STYLO-CERALOIDES,') the names of

STYLO-Glossus, I different mus-
Stylo-Hi/oidctus, }*cles in the hu-

$>tyLO-Phan/ngaus, I man body. See
STYLOIDES, J Anatomy.
STYPTIC. See Pharmacy.
STYRAX. See Resins.
Styrax, the storax-tree, a genus of plants

belonging to tiie class of decandiga, and to the

order of monogynia, and in the natural sys-

tem ranging under the 18th order, bicornes.

The calyx is inferior
;
corolla funnel-form ;

drupe two-seeded. Linnaeus only mentions
one species of this genus, the styrax officinale

;

but Aiton, in his liortus Kewensis, has added
two more; namely, the grandefolium, and
lawigatum ;

and a fourth may now be added,
the styrax benzoin.

The officinale usually rises about twenty
feet in height

;
it sends off many strong

branches, which are covered with a roughish
bark of a grey colour : the leaves are broad,

elliptical, entire, somewhat pointed, on the

upper surface smooth, and of a light-green co-

lour, on the under surface covered with a

whitish down ; they are placed alternately,

and stand upon short footstalks: the flowers

are large, white, and disposed in clusters upon
short peduncles, which terminate the branches:
the corolla is monopetalous

;
the fruit is a

pulpy pericarpium.

The resinous drug called storax issues in a

fluid state from incisions made in the trunk or

branches of the tree,. Two sorts of this resin

have been Commonly distinguished in the

shops: 1. Storax in the tear, is scarcely, if

ever, found in separate tears, but in masses,

sometimes composed of whitish and pale red-

dish brown tears, and sometimes of an uniform

reddish yellow or brownish appearance ; unc-

tuous and solt like wax, and free from visible

impurities. This is supposed to be the sort

which the antients received from Pamphylia
in reeds or canes, and which was thence

named calamita'.

2. Common storax : in large masses, con-

siderably lighter and less compact than the

former, and having a large admixture of

woodr matter like saw-dust. This appears

to be the kind intended by the London col-

lege, as (hey direct their styrax calamita to

be purified, for medicinal use, by softening it

with boiling water, and pressing it out from

the feces betwixt warm ironplates: a process

which the first does not stand in need of;

and indeed there is rarely any other than

this impure storax to be met with in the

shops.

Storax, with some of the antients, was a fa-

miliar remedy as a resolvent, and particularly

used in catarrhal complaints, coughs, asth-

mas, menstrual obstructions, Sec. and from

its affinity to the balsams, it was also prescrib-

ed in ulcerations of the lungs, and other states

of pulmonary consumption. And our phar-

macopoeias formerly directed the pilulae e sty-

race ; but this odoriferous drug has now no
place in any of the officinal compounds; and
though a medicine which might seem to pro-

mise some efficacy in nervous debilities, yet

by modern practitioners it is almost totally

disregarded.

The styrax benzoin, see Plate Nat. Hist,

fig. 382, has been characterised by oblong

acuminated leaves, which are downy under-

neath, and nearly of the length of the raeemi.

This tree, which is a native of Sumatra, is

deemed in six years of sufficient age foy af-

fording the benzoin, or when its trunk ac-

quires about seven or eight inches in diame-
ter; the bark is then cut through longitudi-

nally, or somewhat obliquely, at the origin of

the principal lower branches, from which the

drug exudes in a liquid state, and by exposure

to the sun and air soon concretes, when it is

scraped oil from the bark with a knife or chi-

sel. The quantity of benzoin which one tree

affords never exceeds three pounds, nor are

the trees found to sustain the effects of these

annual incisions longer than ten or twelve

years. The benzoin which issues first from
the wounded bark is the purest, being soft,

extremely fragrant, and very white
; that

which is less esteemed is of a brownish co-

lour, very hard, and mixed with various im-

purities, which it acquires during its long con-

tinuance upon the trees.

The benzoin which .we find here in the

shops is in large brittle masses, composed
partly of white, partly of yellowish or light-

brown, and often also of darker-coloured

pieces ;
that which is clearest, and contains

-the most white matter, called by authors

benzoe amygdaloides, is accounted* the best.

This resin has very little taste, impressing on

the palate only a slight sweetness; its smell,

especially when rubbed. or heated, is ex-
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tremely fragrant and agreeable. It totally

dissolves in rectified spirit (the impurities ex-

cepted, which are generally in a very small

quantity) into a deep yellowish-red liquor,

and in this state discovers a degree ot warmth

anil pungency, as well as sweetness. It im-

parts, by digestion, to water also a consider-

able share of its fragrance, and a slight pun-

gency : the’ filtred liquor, gently exhaled,

leaves not a resinous or mucilaginous extract,

but a crystalline matter, seemingly ot a saline

nature, amounting to one-tenth or one-eighth

oftiie weight ofthe benzoin. Exposed to the lire

in proper vessels, it yields a quantity ot a white

saline concrete, called tlores benzoes, ol an

acidulous taste and grateful odour, soluble in

rectified spirit, and in water by the assistance

of heat.

The principal use of this fragrant resin is in

perfumes, and as a cosmetic; for which last

purpose, a solution of it in spirit of wine is

mixed with so much water as is sufficient to

render it milky, as twenty times its quantity

or more. It promises, however, to be appli-

cable to other uses, and to approach in vir-

tue, as in fragrance, to storax, and balsam of

tolu. It is said to be of great service in dis-

orders of the breast, for resolving obstruc-

tions of the pulmonary vessels, and promoting

expectoration: in which intentions the flow-

ers are sometimes given from three or four

grains to fifteen. The white powder, preci-

pitated by water from solutions of the ben-

zoin in spirit, has been employed by some as

similar and superior to the flow ers, but ap-

pears to be little other than the pure benzoin

in substance : it is not the saline, but the re-

sinous matter of the benzoin, that is most dis-

posed to be precipitated from spirit by wa-
ter. The flowers, snuffed up the nose, are

said to be a powerful errhine.

SUBALTERN, a subordinate officer, or

one who discharges his post under the com-
mand and subject to the direction of another:

such are lieutenants, sub lieutenants, cornets

and ensigns, who serve under the cap tain : but

custom has now appropriated the term to

those of much lower ranks, as serjeants, See.

We also say subaltern courts, jurisdictions,

&c. such* are those of inferior lords, with re-

gard to the lord paramount ; hundred-courts

with regard to county -courts, &c.

SU BCLAV IAN. See A n atomy.,

SUBCOSTAL MUSCLES. See Ana-
tomy.

SUB0UPLE RATIO, . is when any num-
ber or quantity is contained in another twice:

thus 3 is said to be subduple of 6, as 6 is du-

ple of 3.

SUBDUPLICATE RATIO of any two
quantities, is the ratio of their square roots.

SUBER. This name has been introduced

into chemistry by F.ourcroy, to .denote the

outer bark of the quercus sober, or the com-
mon cork, a substance which possesses pro-

perties different from all other vegetable bo-

dies.

It is exceedingly light, soft, and elastic;

very combustible, burning w ' b a bright white

flame, and leaving a light black bulky char-

coal ; and when distilled it y ields a little am-
monia. Nitric acid gives it a yellw colour,

corrodes, dissolves, and decomposes it,- con-

verting it partly into suberic acid, partly into,

a substance resembling wax.
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SUBERATS, salt formed with the suberic

acid, which see.

SUBERIC ACID maybe formed by pour-
ing six puits of nitric acid of the specilic gra-
vity 1.2B1 on one part of cork grated down or
simpiy broken down into small pieces, and
distilling the mixture with a gentle heat as
long as red vapours continue to escape.
As the distillation advances, a yellow matter
like wax makes its appearance on the surface
of the liquid. While the matter contained in

the retort is hot, it is to be poured into a glass
vessel, placed upon a sand-bath over a gen-
tle fire, and constantly stirred with a glass rod.
By this means it becomes gradually thick.

As soon as white vapours, exciting a tickling
in the throat, begin to disengage themselves,
the vessel is removed from the bath, and
the mass continually stirred till it is almost
cold.

By this means an orange-coloured mass is

obtained of the consistence of honey, of a
strong and sharp odour while hot, but hav-
ing a peculiar aromatic smell when cold.
On this mass twice its weight of boiling

water is to be poured, and heat applied til! it

becomes liquid ; and then that part of it which
is insoluble in water is to be separated by fil-

tration. '1 he filtred liquor becomes muddy

;

on cooling it deposits a powdery sediment, and
a thin pellicle forms ©n its surface. The sedi-

ment is to be separated by filtration, and the
liquor reduced to a dry mass by evaporating
in a gentle heat. This mass is suberic acid.

It is still a little coloured, owing to some
accidental mixture, from which it may be
purified either by saturating it with potass
and precipitating it by means of an acid,

or by boiling it along with charcoal-pow-
der.

Suberic acid thus obtained is not crystal-

livable, but when precipitated from potass by
an acid it assumes the form of a powder

:

when obtained by evaporation it forms thin

irregular pellicles.

Its taste is acid and slightly bitter; and when
dissolved in a small quantity of boiling water
it acts upon the throat, and excites cough-
ing.

It reddens vegetable blues; and when
dropped into a solution of indigo in sulphu-
ric acid (liquid blue, as it is called in this coun-
try), it changes the colour of the solution,

and renders it green.

Water at the temperature of 60° or even
70° dissolves only-^j. part of its weight of su-

b'ricacid; and if the acid is very pure, only

•j-^th part: boiling water, on the contrary,

dissolves half its weight of it.

When exposed to the air, it attracts mois-
ture, especially if it is impure.

When exposed to the light of day, it be-
comes at last brown ; and this effect is pro-

duced much sooner by the direct rays of the

sun.

When heated in a matrass, the acid sub-

limes, and the inside of the glass is surrounded
with zones of different colours. If the sub-

limation is stopped at the proper time, the

acid is obtained on the sides of the vessel in.'

small points formed of concentric circles.

When exposed to the heat'of the blowpipe on

a spoon of platinum, it first melts, then be-

comes pulverulent, and at last sublimes en-

tirely with a smell resembling that of sebacic

acid.

It is not altered by oxygen gas: the othe
acids do not dissolve it completely. Alcotio
developes an aromatic odour, and an ether
may be obtained by means of this acid.

It converts the blue colour of nitrat of cop-
per to a green

; the sulphat of copper also
to a green

;
green sulphat of iron to a deep

yellow
;
and sulphat of zinc to a golden yel-

low'.

It has no action either on platinum, gold, or
nickel

; but it oxidizes silver, mercury, copper,
lead, tin, iron, bismuth, arsenic, cobalt, zinc,

antimony, manganese, and molybdenum.
With alkalies, earths, and metallic oxides,

it forms compounds known by the name of
suberats.

Its affinities are as follows

:

Barytes,

Potass,

Soda,,

Lime,
Ammonia,
Magnesia,
Alumina.

SUBLIMATION, a process by which
certain volatile substances are'raised by heat,

and again condensed by cold in a solid form.
I lowers of sulphur are made in this way'.
Soot is also an instance of sublimation. See
Chemistry.

SUBNORMAL, in geometry, is a line

which determines the point in the axis of a
curve, where a normal, or perpendicular,
raised from the point or contact of a tangent
to the curve, cuts the axis. Or the subnorm-
al is a line which determines the point where-
in the axis is cut by a line falling perpendicu-
larly on the tangent in the point of the con-
tact.

SUBPCENA, is a writ by which all persons
under the degree of peerage are called into
Chancery, in such case on Iv where the com-
mon law tails, and has made no provisions? so
as the party .who in equity has wrong, can
have no other remedy by the rules and course
of common law. But the peers of the realm
in such ca-.es are called by the lord chancel-
lor’s, or lord keeper’s letters, giving notice of
the suit intended against them, and requiring
them to appear. There is also a subpoena ad
testificandum for the summoning of witnesses
as well in chancery as other courts.

1 here is also a subpoena in the exchequer,
as well in the court of equity there, as in the
office of pleas.

SUBROGATION, or Surrogatjon, in

the civil law, the act of substituting a person
in the place, and entitling him to the rights,
of another

; but, in its general sense, subroga-
tion implies a succession of any kind, whe-
ther of a person to a person, or of a person to
a thing. There are two kinds of subroga-
tion, t lie one conventional, the other legal.

Conventional subrogation is a contract,
whereby a creditor transfers his debt, with all

appurtenances thereof, to the profit of a third
person. Legal subrogation is that which the
law makes, in favour of a person who dis-

charges an antecedent creditor, in which case
there is a legal translation of all rights of the
antient creditor to the person of the new one.
This the civilians more usually call succes-
sion, as being wholly the work of the law ;

and to distinguish it from the conventional
subrogation, which they also call cession.

SUBSIDY, in law, signifies an aid or tax
granted to the king, bv parliament, for the
necessary occasions of the kingdom ; and is

to be levied on every subjec t of ability, ac-
cording to the rate or value of his lands or
goods : but this word, in some of our statutes,
is confounded with that of customs.

SUBSISTENCE, in the military art, is the
money paid to the soldiers weekly, not
amounting to their full pay ; because their
clothes, accoutrements, tents, bread, &c. are
to be paid. It is likewise the money paid to
officers upon account, till their accounts are
made up, which is generally once a year, and
then they are paid their arrears.

SUBSTtTU 1 ION, in the civil law, a dis-
position of a testament, whereby the testator
substitutes one heir for another, who has only
the usutruit, and not the property of the
thing left him. Substitution is only a kind of
fiduciary inheritance, called also lidei com-
missio, in regard the immediate inheritor has
only the use or produce of the thing; the
body thereof being substituted and appropri-
ated to certain persons, who are likew'ise to
have the usutruit in their turns, but are never
to have the property.

Substitution, in algebra, &c. is the
putting, in the room of any quantity in an
equation, some other quantity

,
w hich is equal

to it, but expressed in another manner.
SUB 1 ANG ENT of a curve, in the high-

er geometry, is the line which determines the
intersection of the tangent with the axis

; or,
that determines the point wherein the tan-
gent cuts the axis prolonged.

In any equation, if the value of the sub-
tangent comes out positive, it is a sign that
the points of intersection ot the tangent and
axis fall on that side ot the ordinate w here the
vertex of the curve line lies, as in the para-
bola and paraboloids: but it it comes out ne-
gative, the point of intersection will fall on
the contrary side ot the ordinate, in respect
of the vertex, or beginning of the abscissa

;

as in tin' hyperbola and hyperboiitorm figures.
And universally, in all parabolifonn and hy-
perbolitorm figures, the subtangent is equal
to the exponent of the power of the ordinate,
multiplied into the abscissa.

If CB is an ordinate to AB, in anv given
angle, terminating in any curve AC, and AB= x , BC zzz y, and the relation between x and
y, that is, the nature of the curve, is expressed
by this equation, ,v’ — 2xxy -(- bxx — bbx -\~ hyy
— y' = 0 ; then this will be the rule of drawing
a tangent to it : multiply the terms of the equa-
tion by an arithmetical progression

; suppose,
according to the dimensions of y,

V s — 2.rxy -(- bxx — bbx -j- byy —
0 1 0 0 2 3

as also according to the dimensions of ,r, as
x 5 L2xxy —|— bxx — bbx —|— byy — yd: the
3 2 2 1 6 o

former product shall be the numerator, and
the latter, divided by x, the denominator, of a
fraction expressing the length of the subtangent;
which, in this case, will be

_ — 2 r vy 2byy — 3y
5

3xx — 4xy -j-
l2bx — bb

SUB1 ENSE, in geometry, the same with
the chord of an arch. See Chord,

Hence, the subtense of an angle is a right
line supposed to be drawn between the two
extremities of the arch that measures that
angle.
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SUBTRACTION. See Arithmetic,

and Algebra.

SUBULARIA, rough leaved ahsson, or

awlivort, a genus of plants belonging to the

class of tetradvnamia, aud-order o! siliculosa ;

and in the natural order ranking under the

39th order, siliquos®. The silicula is entire

and ovate ; the valves are ovate, concave,

and contrary to the partitions. The style is

shorter than the siiiciila. There is only one

species, the aquatica, which is a native of

Britain.

SUBULATED. See Botany.
SUGG 1 NATS, salts formed with the suc-

cinic acid, which see,

SUCCINIC ACID. Amber is a well-

known brown, transparent, inflammable body,

pretty hard, and susceptible of polish, found

at some depth in the earth, and on the sea-

coast of several countries. It was in high es-

timation among the antients both as an orna-

ment and a medicine. When this substance

is distilled, a volatile salt is obtained, which is

mentioned by Agricola under the name of

salt of amber; but its nature was long un-

known. Boyle was the first who discovered

that it was an acid. From succinum, the

Latin name of amber, this acid has received

the appellation of succinic acid.

1. It is obtained by the following process:

Fill a retort half-way with powdered amber,

and cover the powder with a quantity ot dry

sand ; lute on a receiver, and distil in a sand-

bath without employing too much heat.

There passes over first an insipid phlegm
;

then a weak acid, which, according to Scheele,

is the acetic ; then the succinic acid attaches

itself to the neck of the retort ;
and it the dis-

tillation is continued, there comes over at last

a thick brown oil, which has an acid taste.

The succinic acid is at first mixed with a

quantity of oil. It may be made tolerably

pure by diss living it in hot water, and putting

upon the fibre a little cotton, previously

moistened with oil ot amber: this substance

retains most of the oil, and allows the solu-

tion to pass clear. The acid is then to be

crystallized bv a gentle evaporation ; and this

process is to be repeated till the acid is suf-

ficiently pure. Guyton Morveau has disco-

vered that it may be made quite pure by dis-

tilling off it a sufficient quantity of nitric acid,

taking care not to employ a heat strong

enough to sublime the succinic acid.

2. The crystals of succinic acid are trans-

parent, white, shining, and of a foliated tri-

angular, prismatic form: they have an acid

taste, but are not corrosive : they redden

tincture of turnsole, but have little effect on

that of violets.

They sublime when exposed to a consider-

able beat, but not at the heat of a water-bath.

In a sand-bath they melt, and then sublime

and condense in the upper part of the vessel;

but the coal which remains shews that they

are partly decomposed.

3. One part of this acid dissolves in 96

parts of water at the temperature of 50a
,
ac-

cording to Spieiman; in 24 parts at the tem-

perature of 52°
;
and in two parts of water at

the temperature of 2 12®, according to Stockar

de Neuforn ; but the greatest part crystal-

lizes as the water cools. According to Roux,

however, it still retains more of the acid than

cold water is capable of dissolving.

SUG
Two hundred and forty grains' of boiling

alcohol dissolve 177 of this acid; but crys-

tals again shoot as the solution cools.

4 The Compounds which this acid forms

with alkalies, acids, and metallic oxides, hare

received the name of succinals. Scarcely

any of them have been examined with atten-

tion.

5. When combined with soda, it crystai-

li> *« in four and six-sided prisms. W hen
this salt is distilled in a retort, the succinic

acid is completely decomposed. There pass

over into the receiver an acid liquor, which
is the acetic much diluted, and a quantity of

blown oil. At the same time carbonic acid

gas, and carbureted hydrogen gas, are disen-

gaged, and there remain in the retort soda

and charcoal. Hence it follows that this acid,

like the others of the same class, is decom-
posed by heat, and that it is composed of

oxygen, hydrogen, and carbon.

6. The affinities of succinic acid, .accord-

ing to Morveau, are as follows:

Barytes,

Lime,
Potass,

Soda,

Ammonia,
Magnesia,
Alumina,
Metallic oxides.

SUCCINUM. See Amber.
SUDORIFIC. See Materia Medica.

SUFFERANCE. Tenant at sufferance is

he who holds over his term at first lawfully

granted. A person is tenant at sufferance

who continues after his estate is ended, and

wrongfully holds against another, &c. 1 Co.
Inst. 57.

Tenants holding over, after determination

of their term, and after demand made in writ-

ing to deliver possession, are rendered liable

to pay double the yearly value. And tenants

giving notice of their intention to quit, and
not accordingly delivering up the possession

at the time in such notice contained, are ren-

dered liable to pay double rent. And it has

been held, that under this act, the notice

need not be in writing, and that the landlord

may levy his double rent by distress. Bur.

1603.

SUGAR, which at present forms so im-

portant an article in our food, seems to have

been known at a very early period to the in-

habitants of India and China. But Europe
probably owes its acquaintance with it to the

conquests of Alexander the Great. For ages

after its introduction into the West, it was

used only as a medicine
;
but its consumption

gradually increased : and during the time of

the crusades, the Venetians, who brought it

from the East, and distributed it to the north-

ern parts of Europe, carried on a lucrative

commerce with sugar. It was not till after

the discovery of America, and the extensive

cultivation of sugar in the West Indies, that

its use in Europe, as an article of food, became
general.

Sugar was formerly manufactured in the

southern parts of Europe
;
but at present al-

most all our sugarcomes from the East and West
Indies. The plant from which it is procured

is the saccharum officinarum (see Saccha-
rum), or sugar-cane. Other plants indeed

contain it, but not in such abundance. In

6
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North America,’however, it is extracted irotn

the aeer saccharin um, or sugar-maple. At-

tempts have been lately made to extract it

from the beet.

1 The method of making sugar practised

in Indoslanis exceedingly simple, and requires

little or no expensive apparatus. 1 he soil

chosen is a rich vegetable mould, in such a

situation that it can be easily watered from

a river. About tbe end of May, when the

soil is reduced to the state of sott mud either

by rain or artificial watering, slips ot tbe cane,

containing one or two joints, are planted in

rows about four feet from row to row, and

eighteen inches asunder in the rows. W hen

they have grown to the height ot two or three

inches, the earth round them is loosened.

In August small trenches are cut through the

held to drain off the rain, if the season proves

too rainy, and to water the plants if the sea-

son proves too dry. From three to six

canes spring from each slip set. When they

are about three feet high, the lower leaves

of each cane are carefully wrapt round it

;

and then the whole belonging to each slip are

tied to a strong bamboo eight or ten feet

high, and stuck into the earth in the middle
of them. They are cut in January and Fe-
bruary, about 9 months after the time of plant-

ing. They have now reached the height cfY

eight or ten feet, and the naked cane is from
an inch to an inch and a quarter in diameter.

They have not tlowered. When this hap-

pens, the juice loses much of its sweetness.

The canes are now put through the rollers of a
mill, and their juice collected into large iron

boilers
;
where it is boiled down smartly to a

proper consistence, the scum being carelessly

taken off. The tire is then withdrawn, and
the liquid by cooling becomes thick. It is

then stirred about with sticks till it begins to

take the form of sugar ; when it is put in mats
made of the leaves of the palmira-tree (bo-
rassus stubelliformis), and the stirring conti-

nued till it is cold. '1 his process yields a raw
or powdered sugar ; but it is clammy, and apt
to attract moisture from the atmosphere, be-
cause the acids in the juice have not been re-

moved. By the addition of quicklime to the

juice, in the proportion of about three spoon-
fulstoevery 14 gallons, the sugar loses this

property. The impure sugar prepared by
this method is called jagary. Every three
quarts of juice, or every six pounds, yields

about one pound of sugar. From an acre of
ground about 5000 pounds of sugar, and con-
sequently about 30,000 pounds of juice, are
obtained.

2. In the West India islands the raising of
sugar is much more expensive, and the pro-
duce much less, owing to the high price of la-

bour
;

or, which is the same thing, to the na-
ture of the labourers, and to the inferiority of.

tiie soil. The juice is put into large boilers,

mixed with quicklime, and boiled to a proper
consistency ; the scum in the mean time being
carefully taken off. When it ceases to be
ropy, it is drawn off into another vessel, where
it is allowed to concrete, and the liquid and
impure part called molasses to separate from
it. The more completely this separation is

allowed to be, the finer is the sugar. The su-
gar thus obtained is in small hard grains of a
brownish-white colour, and is imported to
Europe under the name of raw sugar.

3. Tn North America the farmers procure
sugar for their own use by a still simpler pro-
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cess, from Use sap of (lie acev saceharimim, or
sugar maple-tree, which abounds in the woods.
(See Ac ur.) Every forty pounds of sap
yields about a pound of sugar; so that it is

not one sixth so rich as the "East India sugar-
cane.

&

‘ he sap ought never to be kept longer than
twenty-dour hours after it is procured from
die tree, it is improved by straining through
a cloth. It is put into large flat kettles,-

mixed usually with quicklime, white of egg,
and new nolle. A spoonful ol slacked lime,
the white of one egg, and a pint of new milk,
are sufficient for iittecn gallons of sap. A little

butter is added to prevent the sap from boil-
ing over. When boiled down sufficiently, it

is allowed to grain, or form into small crystals,

which constitute raw sugar, and then purified
in the usual manner.

4. The raw sugar imported into Europe
is still farther puriiied. It is dissolved in wa-
ter, mixed with lime, clarified by means of
bullock’s blood, boiled down to a proper con-
sistency, skimming off the impurities as they
rise to the top, and then poured into unglazed
conical earthen vessels, where it is allowed to

grain. The point of file cone is undermost,
and perforated to allow the impurities to se-

parate. 1 he base of the cone is covered with
moist clay ; firewater of which gradually lil-

tres through the sugar, and displaces a quan-
tity ot impure liquid. The sugar thus purified
is called loaf-sugar. When redissolved, and
treated in the same way a second time, it it

called refined sugar.

5. Sugar, thus procured, lias a very strong
sweet taste. When pure it has no smell. Its

colour is white; and when crystallized it is

somewhat transparent. It lias often a con-
siderable degree of hardness •. but it is always
so brittle that it can be reduced without dif-

ficulty to a very fine powder. When two
pieces of sugar are rubbed against each other !

in the dark, a strong phosphorescence is vi- I

sible.

Sugar is not altered by exposure to the at-

mosphere, excepting only that in damp air it
j

absorbs a little moisture.
j

It is exceedingly soluble in water. At the
j

temperature of 48°, water, according to Mr.
Wenzel, dissolves its own weight of sugar.

The solvent power of water increases with its

temperature; when nearly at the boiling-

point, it is capable of dissolving any quantity
of sugar whatever. Water thus saturated

with sugar is known by the name of syrup. I

Syrup is thick, ropy, and very adhesive
;

when spread thin upon paper it soon dries, and
forms a kind of varnish, which is easily re-

moved by water, its specific caloric, accord-

ing to the experiments of Dr. Crawford, is

1 .08(5. When syrup is sufficiently concen-
trated, the sugar which it contains precipitates

in crystals. The primitive form of these

crystals is a four-sided prism, whose base is

a rhomb, the length of which is to its breadth
as 10 to 7 ; and whose height' is a mean pro-

portion between length and breadth of the

base. The crystals are usually four or six-

sided prisms, terminated by two-sided, and
sometimes by three-sided summits. The spe-

cific gravity of sugar is 1.4045.

When heat is applied to sugar it melts,

swells, becomes brownish black, emits air-bub-

bles, and exhales a peculiar smell, known in

French by the name of caromel. At a red
beat it instantly bursts into flames with a kind
of explosion. The colour of the flame is white
with blue edges.

0. Sugar, as far as is known, is not acted
poo by oxygen gas. The effect of the sim-U
1 . ... „

pie combustibles on it has not been tried;

but it does not appear to be great. Azotic
gas or the metals have no sensible actions on
it.

The lower compartment of Plate Saw-mill,
&c. represents a mill for squeezing the juice
from the sugar-canes. ABDE is a strong’traine

or wood, (be lower part D of which is a large
block : the upper surface of this is cut out into

a bason, to collect and receive the juice of the
canes; which is expressed by the three rollers

EG II, whose lower pivots work in sockets in

the block D, and the upper sockets are fixed
in the beam E. The sockets of the middle
roller are fixed firmly in the beams D and E.
J lie sockets of tiie other two arc held between
two wedges ab, put in in contrary directions,
the small end of one wedge being on (he
same side with the large end of the other. By
this means the rollers can always be set near-
er together, or farther from each other.
When it is wanted to set the outside rollers

nearer the middle roller, drive out that

wedge which is nearest the middle roller, and

gar and lime. Sulphuric acid precipitated the
lime in the state ofsulplnit, and restored the
original taste of the sugar. Wlifn the com-
pound or sugar and lime was evaporated to
dry ness, a semitransparent tenacious syrup re-
mained which had a rough bitter taste, with a
certain degree of sweetness.

drive the other in; and the cohtrarv when
they are wanted farther apart. The rollers

are usually of cast iron, and each has a cog-
wheel, as I, on its upper end, which causes
them all to turn together, the power of the
first mover being applied to the middle one
by a shaft K.

\\ hen the machine is at work, a man
stands on each side of it.

' The one in the
front takes the canes, and puts them in be-
tween the rollers EG, which, as they turn,
draw the canfis through, and express their
juice. The man behind them directs the
ends of the canes back between the rollers GII,
which are somewhat nearer together than the
others; and as they come through, a third
man carries them away. The juice runs
down the rollers info the reservoir, and is con-
veyed by the trough L to the boiling-house.
It must be observed, that the reservoir in the
top of the block D must be only cut in chan-
nels round the outside of the rollers

; being
left the full height near the centres, to pre-
vent the liquor running down, and getting
out between the wedges ab.

When a sugar-mill is worked by wind, the
shaft K is connected with the vertical shaft of
the mill. If by horses, the levers they work
from are fixed to the shaft K ; and either the
horse-walk is raised above ground higher than
the trough L, or the juice is conveyed by a
pipe laid under the walk.

Sugar-mills that are worked by a water-
wheel, or steam-engine, have a bevelled
wheel fi:yqrj upon the shaft K, and another
upbntlie wheel or engine shaft which turns it.

The earths proper do not seem to have any
action whatever on sugar; but the alkaline
earths unite with it. When lime is added to

a solution of sugar in water, and the mixture
boiled for some time, a combination takes
place. The liquid still indeed retains its

sweet taste; but it has acquired also a bitter

and astringent one. A little alcohol added to
the solution produced a precipitate in white
flakes, which appeared to be compound ofsu-

Ihe fixed alkalies combine with sugar, and
form compounds, not unlike that which has
been just described. Potass destroys the sweet
taste of syrup more completely than lime;
but when it is neutralized by sulphuric acid,
and the sulphat precipitated" by alcohol, .the
sweet taste is completely restored. When
alcohol is agitated with the compound of su-
gar and potass dissolved in water, it refuses to
unite with it, but swims on the top in a stale of
purity.

r
! he acids are capable of dissolving sugar,

and those which are concentrated decom-
pose it. Sulphuric acid very soon acts upon
it

; water is formed, and perhaps also acetic
acid

; while charcoal is evolved in great abun-
dance, and gives the mixture a black colour,
and a considerable degree of consistency.
The charcoal may be easily separated by di-
lution and filtration. When heat is applied,
the sulphuric acid is rapidly converted into
sulphureous acid.

Nitric acid dissolves it with an effervescence
occasioned by the evolution of nitrous gas*
and converts it info malic and oxalic acids!
T>0 grains of sugar, treated with six ounces
of nitric acid diluted with its own weight
of water, and cautiously heated, separat-
ing crystals as they formed, yielded
280 grains of oxalic acid'; so that 160 parts
of sugar yield by this treatment 58 parts of
oxalic acid. When liquid oxymuriatic acid

j

is poured upon sugar in powder,' it isdissolved,

[

and immediately converted into malic acid
;

j

and the oxymuriatic acid is converted into
I

common muriatic acid.

Sugar absorbs muriatic acid gas slowly, and
assumes a brown colour and. very strong
smell. The vegetable acids dissolve it ; but
seemingly without producing any alteration
on it.

The action of the oxides of carbon and
azole upon sugar has scarcely been exa-
mined.

Sugar is soluble in alcohol, but not in so
large a proportion as in water. According
to \\ enzel, four parts of boiling alcohol dis-
solve one of sugar. It unites readily with oils,

and renders them miscible with water. A
moderate quantity of it prevents, or at least
retards, the coagulation of milk

; but Scheele
discovered that a very large quantity of su-
gar causes milk to coagulate.

r

l he hydrosulphurets, sulphurets, and phos-
plnuets of alkalies and alkaline earths, seem
to have the property of decomposing sugar,
and of bringing it to a state not very different
from that of gum. Mr. Cruickshank intro-
duced a quantity of syrup into a jar standing
over mercuiy, and then added about an equal
quantity of phosphuret of lime. Phosphu-
reted hydrogen gas was immediately extri-
cated. In eight days the syrup was with-
drawn : it had lost its sweet taste, and ac-
quired a bitter and astringent one (the taste of

I

phosphuret of lime). . From this solution alco-
!

hoi threw down white flakes, very much re-

j

sembling those of mucilage separated from

|

water by the same liquid. A little sugar was
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tfissolyed in alcohol, and phosphuret of lime

added to it. No apparent action took place.

The mixture, after standing in the open air

for some days, was evaporated, and water
added. No gas was disengaged, as the phos-

jihuret had been converted into a phosphat.

The liquid being filtred and evaporated, a te-

nacious substance remained, much resembling

gum arabic. Its taste was bitter, with a slight

degree ofsweetness. It did not seem soluble

in alcohol. It burned like gum.

7.

When sugar is distilled in a retort, there

comes over a fluid which at first scarcely dif-

fers from pure water
; soon it is mixed with

what was formerly called pyromucous acid,

and is now known to be a compound of oil

and acetic acid
; afterwards some empyreu-

matic oil makes its appearance, and a bulky
charcoal remains in the retort. This char-

coal very frequently contains lime, because
lime is used in-refining sugar

;
but ifthe sugar,

before being submitted to distillation, is dis-

solved in water, and made to crystallize by
1 evaporation in a temperature scarcely higher

than that of the at mosphere, no lime whatever,
nor any thing else, except pure charcoal, will

|

be found in the retort. During the distilla-

!
tion, there comes over a considerable quantity
of carbonic acid and carbureted hydrogen gas.

Sugar therefore is decomposed by the action

of heat; and the following compounds are

formed from it : water, acetic acid, oil, char-

coal, carbonic acid, carbureted hydrogen gas.

The quantity of oil in a separate state isincon-

s eiderable; by far the most abundant product
is pyromucous acid. Sugar indeed is very rea-

dily converted into pyromucous acid ;
for it

makes its appearance always whenever syrup
is raised to the boiling temperature. Hence

• the sipellofcaromel which syrup at that tempe-
rature emits. Hence alsothe reason, that, when
we attempt to crystallize syrup by heat, there

* always remains behind aquantity’of incrystal-
- lizable matter, known by the name of mo-
i lasses : whereas if thesyrup is crystallized with-

f
out artificial heat, every particle of sugar may

i be obtained from it in a crystalline form.

;

Hence we see the importance of properly re-

I

gulating the fire during the crystallization of
i the sugar, and the saving that would probably

I
result from conducting the operation at a low

[
heat.

We are indebted to Mr. Cruikshank for the

most precise set of experiments on the de-

1

composition of sugar by heat. 480 grains of

pure sugar were introduced into a coated re-

!
tort, and heated gradually to redness. The
products were

Pyromucous acid with a drop or
two of oil - - 270 grains

Charcoal - - - 120
Carbureted hydrogen, and carbo-

nic acid gas - 99

420

The pyromucous acid required about 75
grains of a solution of potass to saturate it

;

and when thus neutralized, no ammonia was
disengaged. Hence sugar contains no azote,

j

unless we suppose a very minute portion

I

to be present in the pyromucous acid ; and
even this is not likely. The charcoal burns
away without leaving any residue. Hence

;
sugar contains no earth nor fixed alkali. The
proportion of the gaseous products was 119
ounce-measures of carbureted hydrogen, and
Vol. II.

41 ounce-measures of carbonic acid gas. The
carbureted hydrogen, according to the expe-
riments of Cruikshank, was composed of five

parts carbon and one hydrogen.

These experiments are sufficient to shew
us, that sugar is composed entirely of oxygen,
carbon, and hydrogen. It is of course a ve-
getable oxide. Lavoisier has concluded,
from a series of experiments on the vinous
fermentation, that these substances enter into

the composition of sugar in the following
proportions :

•

64 oxygen
28 carbon
8 hydrogen

100 .

But these proportions can only be con-
sidered as very distant approximations to the
truth.

8. From the experiments of different che-
mists, especially of Proust and Gottling, it

appears that there are different species of su-

gar found ready-prepared in the vegetable
kingdom

; distinguished from each other by
the figure of their crystals, and other varia-

tions in their properties. The species hi-

therto examined are three in number, namely,
common sugar, sugar of grapes, and sugar of
beet. As far as is known at present, there is

no difference between the sugar of the maple
and common sugar.

9. That grapes contain abundance of sugar
has been long known. The Due de Boullion first

extracted it from the juice of grapes, and
Proust pointed out the difference between it

and common sugar. The juice of grapes, ac-
cording to him, yielded from 30 to 40 per
cent, of this sugar.

10. Margrafdiscovered sugar in the root of
the beta vulgaris

; but it is to Achard that we
are indebted for the first attempts to extract
it from that plant in a large way. The expe-
riments of that philosopher, of Lampadius, of
the committee appointed by the national in-

stitute, and of Goettling, have thrown more
light on this interesting subject. The method
which succeeded best with Achard, was to
boil the beet-roots (deprived of the heart) till

they became so soft as to be easily pierced by
a straw. They are then cut into slices, and
the juice forced out by pressure. What re-

mains is left for twelve hours in water, and the
whole subjected to the press a second time.

The liquids thus obtained are filtered through
flannel, boiled down to two-thirds, filtered a
second time, reduced by boiling to one-third
of the original liquid, filtered a third time, and
then evaporated to the consistence of syrup.
The crystalline crust which forms on the sur-

face is to be broken from time to time, and
the spontaneous evaporation continued till

the surface becomes covered with a tough
coat instead of crystals. The whole is then
to be thrown into woollen bags, and the mu-
cilaginous liquid separated from the crystals by
pressure.

The sugar obtained by these processes, has

much the appearance of raw sugar; but it

may be refined by the common processes,

and brought into the state ofcommon sugar.

From the experiments of Goettling, it ap-

pears that beet-sugar is distinguished by a

certain degree of a nauseous bitter taste

;

owing, it is supposed, to the presence of a

bitter extractive matter, which Lampadius

sul m
has shewn to be one of the constituents of the

beet.

11.

The plants containing sugar are very

numerous. The following are the chief of

those from which it has been actually extract*

ed by chemists:

The sap of the acer saccharinum,
betu'.aalba,

•

asclepias syriaca,

heraclium sphondilium,
cocos nucifera,

juglans alba,

agave Americana,
fucus saccharinus,

ficus carica.

The juice of arundo saccharifera,

zea mays.
The roots of pastinaea sativa,

sium sisarum,
— beta vulgaris and rich,

•

daucus carota,

•

apium petroselinum.

Parmentier has also ascertained, that

the grains of wheat, barley, &c. and all the

other similar seeds which are used as food,

contain at first a large quantity of sugar, which
gradually disappears as they approach to a
state of maturity. This is the case also with

peas and beans, and all leguminous seeds :

and is one reason why the flavour of young
peas is so much superior to that of old ones.

SUIT, inlaw, is used in different sense?,

as, 1. Suit personal. 2. Suit of court, or
suit service, is an attendance that tenants
owe to the court of their lord. 3. Suit cove-
nant, is where the ancestor has covenanted
with another, to sue to his court. 4. Suit

custom, when a man and his ancestors have
been seized time out of mind, of his suit.

5. Suit real, or regal, when men come to the
sheriff ’s torn or leet. 6. Suit signifies the

following one in chase, as fresh suit. 7. It

signifies a petition made to the king or
any great person. Cowel.

SUKOTYRO, a genus of quadrupeds of
the order bruta

; the generic character, liorri

on each side near the eyes. There is but a
single species, viz. the indicus • mane up-
right, short, narrow, reaching from the top of
the head to the rump. It inhabits Java, and
feeds on herbs.

SULPHATS, salts formed with the sul-

phuric arid, which see.

SULPHITES, salts formed with the sul-

phurous acid, which see.

SULPHUB, distinguished also in English
by the name of brimstone, was known in the
earliest ages. As it is found native in many
parts of the world, it could not fail very soau
to attract the attention of mankind. It was
used by the antients in medicine, and its

fumes were employed in bleaching wool.
See Pliny, Lib. xxxv. c. 15.

1. Sulphur is a hard brittle substance, com-
monly of a yellow colour, without any smell,

and of a weak though perceptible taste.

It is a non-conductor of electricity, and of
course becomes electric by friction. Its spe«
cilic gravity is 1 .99Q.

Sulphur undergoes no change by being al-

lowed to remain exposed to the open air.

When thrown into water, it does not melt as
common salt does, but falls to the bottom,
and remains there unchanged. It is tuere*
fore insoluble in water.
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2.

If a considerable piece of sulphur is ex-

E
osed to a sudden though gentle heat, by
olding it in the hand, for instance, it breaks

to pieces with a crackling noise.

When sulphur is heated to the tempera-
ture of about 170°, it rises up in the form of

a line powder, which may easily be collected

in a proper vessel. This powder is called

flowers of sulphur. When substances fly off

in this manner on the application of a mode-
rate heat, they are called volatile

; and the

process itself, by which they are raised, is

called volatilization.

When heated to the temperature of 212° of

Fahrenheit’s thermometer, it melts and be-

comes as liquid as water. If this experi-

ment is made in a thin glass vessel, of an egg
shape, and having a narrow mouth, the ves-

sel may be placed upon burning coalswithout

much risk of breaking it. The strong heat

soon causes the sulphur to boil, and converts

it into a brown-coloured vapour, which tills

the vessel, and issues with considerable force

out from its mouth.

3.

Sulphur is capable of crystallizing, if it

is melted, and as soon as its surface begins to

congeal, and the liquid sulphur beneath is

poured out, the internal cavity will exhibit long

needle-shaped crystals of an octahedral figure.

This method of crystallizing sulphur was con-

trived by Rouelle. If the experiment is

made in a glass vessel, or upon a flat plate of

iron, the crystals will be perceived beginning

to shoot when the temperature sinks to 220°.

4.

If sulphur is kept melted in an open ves-

sel, it becomes gradually thick and viscid.

When in this state, if it is poured into a bason
of water, it will be found to be of a red colour,

and as soft as wax. In this state it is em-
ployed to take off impressions from seals and
medals. These casts are known in this coun-
try by the name of sulphurs. When exposed
to the air for a few days, the sulphur soon re-

covers its original brittleness, but it retains

its red colour. It is supposed at present, that

sulphur, rendered viscid and red by long fu-

sion, has combined with a little oxygen. It

-is therefore no longer pure sulphur, but a

compound of sulphur and oxygen. Mr.
Fourcroy has given it, when in this state, the

name of oxide of sulphur.

5.

When sulphur is heated to the tempera-
ture of 560° in the open air, it takes fire spon-

taneously, and burns with a pale blue flame,

and at the same time emits a great quantity of

fumes of a very strong suffocating odour.

When set on five and then plunged into a jar

fall of oxygen gas, it barns with a bright red-

dish white flame, and at the same time emits

a vast quantity of fumes. If the heat is con-

tinued long enough, the sulphur burns all

away without leaving any ashes or residuum.

If the fumes are collected, they are found to

consist entirely of sulphuric acid. By com-
bustion, then, sulphur is converted into an

acid.

The combustion of sulphur, in fact, is no-

thing else than the act of its combination with

oxygen ; and for any tiling which we know to

the contrary, it is a simple substance.

6.

The affinities of sulphur, according to

Bergman, are as follows:

Fixed Alkalies.
Iron, Antimony,
Copper, .Mercury,

Tin, Arsenic,

Lead, Molybdenum,
Silver, Bismuth.

SULPI1URETS are combinations of alka-

lies or metals with sulphur.

SULPHURIC ACID is generally pro-

cured by burning a mixture of sulphur and
nitre in chambers lined with lead. The
theory of this process requires no explana-

tion. The nitre supplies a quantity of oxy-

gen to the sulphur, and the air of the atmo-

sphere furnishes the rest. The acidjthus ob-

tained is not’ quite pure, containing a little

potass, some lead, and perhaps also nitric and
sulphurous acids. At first it is very weak,
being diluted with the water necessary for

condensing it
;
but it is made stronger by

distilling off a portion of this water. By this

process it is made quite transparent ; but it

still contains a little lead, which it dissolved

from the vessels in which it was manufactur-

ed, and a little potass which it acquired from

the nitre employed in burning the sulphur.

To obtain it in a state of complete purity, the

sulphuric acid of commerce must be distilled.

This is easily done by putting it into a small

retort with a long beak. The bottom of the

retort is placed upon a fire of charcoal, and
fixed steady by means of an iron ring

; while

its beak is plunged half-way into a receiver,

whose mouth it fits nearly, but not exactly.

The acid soon boils, and is gradually con-

densed in the receiver. Too great a quan-
tity should not be distilled at once, otherwise

the retort generally breaks in consequence of

the violent agitation into which the boiling

acid is thrown.

Sulphuric acid is a liquid somewhat of an
oily consistence, transparent and colourless as

water, without any smell, and of a very strong

acid taste. When applied to animal or vege-

table substances, it very soon destroys their

texture.

It always contains a quantity of water
;
part

of which, however, may be driven off by the

application of a moderate heat. This is call-

ed concentrating the acid. When as much
concentrated as possible, its specific gravity

is said to be 2.000 ;
but it can seldom be ob-

tained denser than 1.85.

It changes all vegetable blues to a red ex-

cept indigo. According to Erxleben, it boils

at 546°
;
according to Bergman, at 540°.

When exposed to a sufficient degree of

cold, it crystallizes or freezes ; and after this

has once taken place, it freezes again by the

application of a much inferior cold. Sul-

phuric acid has a very strong attraction for

water.

Mr. Lavoisier attempted to ascertain the

proportion of the constituents of this acid, by
measuring the quantity of oxygen absorbed

by a given weight of sulphur during its com-
bustion. His result was 71 parts of sulphur,

and 29 of oxygen. But this method was not

susceptible of sufficient precision to warrant

much confidence. Mr. Thenard had recourse

to a much better method, which was em-
ployed still more lately for the same purpose
by Mr. Chenevix with much address. Nitric

acid was distilled off 100 parts of pure sulphur

repeatedly, till the whole sulphur was con-

verted into an acid. The sulphuric acid, thus

formed, was separated by means of barytes,

with which it forms an insoluble compound.

The 100 parts of sulphur, thus acidified,
|

yielded 694 parts of d«rv sulphat of barytes. |
Hence 100 parts of sulphat of barytes con- !

tain 14.5 parts of sulphur. By another set of
f

experiments, to be described hereafter, Mr.
i

Chenevix ascertained, that 100 parts of sul-
j

phat of barytes contain 23.5 parts of sulpha- -

l ie acid. Hence it follows that 23.5 parts of !

sulphuric acid contain 1 4. 5 of sulphat
; the

remaining 9 parts must be oxygen. There-
fore sulphuric acid is composed of 14.5 parts

of sulphur and 9 of oxygen ;
or, which is the

same thing, of 61.5 sulphur

38.5 oxygen

100.0

Sulphuric acid is not altered by the action

of light nor caloric. It does not combine with
oxygen. It was affirmed, indeed, by some
chemists, that sulphuric acid might be com-
bined with oxygen by distilling it oft

-

the

black oxide of manganese
;
but the assertion

wasrefuted by the experiments of Vauquelin.

None of the simple combustibles act upon
it at the usual temperature of the atmos-
phere, or at least, their action is so slow as not
to be perceptible. But when they are assist-

ed by heat, they are ail capable of decom-
posing it.

When sulphur is boiled in this acid, it ab-
sorbs a portion of its oxygen, or at least com-
bines with it, and the wliole is converted into

sulphurous acid. Phosphorus also absorbs
oxygen from it by the assistance of heat, sul-

phurous acid is driven off, and phosphoric
acid formed. At the boiling temperature
charcoal also absorbs oxygen from it, and
converts it into sulphurous acid. At a red
heat it even converts it into sulphur. When
hydrogen gas and sulphuric acid are made to

pass together through a red-hot tube of porce-
lain, the acid is completely decomposed, wa-
ter is formed, and sulphur deposited.

Azole has no action on sulphuric acid
;
but

this acid readily absorbs muriatic acid, and
forms with it a liquid of a brownish tinge,

which emits the dense and suffocating odour
of muriatic acid, and corrodes vegetable and
even metallic bodies near which it happens to

be placed.

When zinc or iron is thrown into sulphuric
acid, a violent action takes place, if the acid

is diluted
;
water is decomposed, its hydro-

gen flies off, and its oxygen combines with
the metals. If the acid is concentrated, the

action is much less violent, and sulphurous
acid exhales. Upon tin and copper the acid
acts very slowly and feebly, unless its action

is assisted by heat, when it oxidizes and dis-

solves them. On silver, mercury, antimony,
bismuth, arsenic, and tellurium, it does not
act except at pretty high temperatures. These
metals abstract part of its oxygen, and con-
vert one portion of it into sulphurous acid,

while another portion combines with the
oxides thus formed. When boiling-hot it ox-'

idizes lead, and dissolves cobalt, nickel, and
molybdenum : but it has no perceptible action

on gold or platinum at any temperature to

which it can be raised.

It unites readily with all the alkalies and
earths except silica, and with most of the me-
tallic oxides, and forms salts denominated sul-

phats. Thus the combination of sulphuric i

acid and soda is called sulphat of soda
; the*

1
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compound of sulphuric acid and lime, sulphat
of lime, &c.

It absorbs a very considerable quantity of
nitrous gas, and acquires by that means a
purplish colour.

Its affinities are as follows:

Barytes, Ammonia,
Strontian, Glucina,
Potass, Yttria,

Soda, Alumina,
Lime, Zirconia,

Magnesia, Metallic oxides.

This is one of the most important of all

the acids, not only to the chemist but to the
i manufacturer also

;
being employed to a

very great extent in a variety of manufac-
ture', especially in dyeing.

Sulphurous acid. Though some of the
properties of this acid must have been known
in the remotest ages, as it is always formed
during the slow combustion of sulphur,

|

Stahl was the tirst chemist who examined it,

|

and pointed out its peculiar nature. His
' method of procuring it was to burn sulphur
at a low temperature, and expose to its flames

j

cloth dipped in a solution of potass. By this

method he obtained a combination of potass

I
and sulphurous acid

; for at a low tempera-
ture sulphur forms by combustion only sul-

phurous acid. Scheele pointed out, iji 1771,
a method of procuring sulphurous acid in

quantities. Dr. Priestley, in 1 774, obtained
it in the gaseous form, and examined its pro-
perties while in a state of purity.

1. Sulphurous acid may be procured by
the following process : Put into a glass retort

two parts of sulphuric acid and one part of
.mercury, and apply the heat of a lamp

;

the mixture effervesces, and a gas issues

from the beak of the retort, and may be re-

ceived in glass jars filled with mercury, and
standing in a mercurial trough. This gas is

sulphurous acid.

2. Sulphurous acid, in the state of gas, is

colourless and invisible like common air. It

jis incapable of maintaining combustion
; nor

[can animals breathe it without death. It has
a strong and suffocating odour, precisely the
same with that exhaled byr sulphur burning
with a blue flame : sulphur, by such a com-
bustion, being totally converted into a sul-

phurous acid. Its specific .gravity, accord-
ing to Bergman, is 0.00240 ; according to
Lavoisier, 0.00251. It is therefore some-
what more than twice as heavy as air. One
hundred cubic inches of it weigh nearly 63
{grains.

|

3. This acid reddens vegetable blues, and
gradually destroys the greater number of
them. It exercises this power on a great
variety of vegetable ana animal colours.

Hence the use of the fumes of sulphur in

bleaching wool and in whitening linen stained
by means of fruits.

4. Dr. Priestley discovered, that when
a strong heat is applied to this acid in close

vessels, a quantity of sulphur is precipitated,

and the acid is converted into sulphuric. Ber-
thollet obtained the same result ; but Four-
jcroy and Vauquelin could not succeed.

5. Water absorbs this acid with avidity.

According to Dr. Priestley, 1000 grains of
wafer, at the temperature 54.5°, absorb 39.6
grains of this acid. Fourcroy, on the other
hand, affirms that water at 40° absorbs the

third of its weight of sulphurous acid gas.

SUL
Ice absorbs this gas very rapidly, and is in-

stantly melted. Water saturated with this

gas, in which state it is known by the name
of liquid sulphurous acid, or sulphurous acid,
is of the specific gravity 1.040. It may be
frozen without parting with any of the acid
gas. When water, which has been saturated
with this acid at the freezing temperature,
is exposed to the heat of 65.25°, it is filled

with a vast number of bubbles, which con-
tinually increase and rise to the surface.

These bubbles are apart of the acid sepa-
rating from it. It freezes a few degrees be-
low 32°.

6. When liquid sulphurous acid is exposed
to atmospheric air or to oxygen gas, it gradu-
ally combines with oxygen, and is converted
into sulphuric acid. This change takes place
more completely if the acid is combined with
an aikali or earth. When a mixture of sul-

phurous acid gas and oxygen gas is made to
pass through a red-hot porcelain tube, the
two bodies combine, and sulphuric acid is

formed.
7. Of the simple combustibles, sulphur and

phosphorus have no action on it whatever;
hydrogen gas and charcoal do not alter it

while cold, but at a red-heat they decom-
pose it completely; water or carbonic acid
is formed, and sulphur deposited.

8. Neither azote nor muriatic acid produces
any change on it.

9. Sulphurous acid does not seem capable
of oxidizing or dissolving any of the metals
except iron, zinc, and manganese.

10. It combines with alkalies, earths, and
metallic oxides, and forms salts known byT the
name of sulphites.

11. Sulphuric acid absorbs this gas in con-
siderable 'quantity. It acquires a yellowish-
brown colour, a penetrating odour, and the
property of smoking when exposed to the
air. When this mixture is distilled, the first

vapour which comes over, and which is a
compound of the two acids, crystallizes in

long white prisms. This singular compound,
formerly known by the name of glacial sul-

phuric acid, smokes in the air
;
and when the

atmosphere is moist, melts with effervescence.
When thrown into water, it hisses like a red
iron. It lias the odour of sulphurous acid.
Fourcroy has lately demonstrated, that this

is a compound of sulphuric and sulphurous
acids.

12. The affinities of sulphurous acid, as
far as they have been investigated, are as

follow:

Barytes, Magnesia,

)

Lime, Ammonia, y
Potass, Glucina,
Soda, Alumina,
Strontian, Zirconia.

13. As this acid is formed by the combus-
tion of sulphur, it cannot be doubted that it

is composed of the same ingredients with sul-

phuric acid
; and as it is evolved from sul-

phuric acid by the action of sulphur, and like-

wise by some ofthe metals, it cannotbe doubted
that it contains a smaller proportion of oxy-
gen. But no precise set of experiments has
yet been made to determine the proportion of
its component parts. Fourcroy affirms that

it contains

85 sulphur

15 oxygen

1

0

£>.

4 Z 2

SUP 731

But he does not inform us upon what evi

deuce lie assigns these proportions.

SUM, m mathematics, signifies the quan-
tity that arises from the addition of two or

more magnitudes, numbers, or quantities

together.

The sum of an equation is, when the ab-

solute number being brought over to the

other side of the equation, with a contrary
sign, the whole becomes equal to 0 ; thus,

the sum of the equation x 3 — 12 x2
-j- 41 x

— 42, is x s — 12 x2 -j- 41 x— 42 = 0. See
Algebra, and Arithmetic.
SUMACH. See Rhus.
SUN. See .Astronomy.
SUNDAY. See Lord’s Day.
SUPERCARGO, a person employed by

merchants to go a voyage, and oversee their

cargo, or lading, and dispose of it to the best
advantage.

SUPERFICIES, or Surface. See Ge-
ometry.
SUPERSEDEAS, a writ that lies in a great

many cases, and signifies in general, a com-
mand to stay proceedings, on good cause
shewn, which ought otherwise to proceed.
By a supersedeas, the doing of a thing, which
might otherwise have been lawfully done,
is prevented; or a thing that has been done,
is (notwithstanding it was done in a due course
of law) thereby made void. 4 Bac. Abr.
667.

A supersedeas is either expressed or im-
plied

; an express supersedeas is sometimes
by writ, sometimes without a writ ; where it

is by writ, some person to whom the writ is

directed, is thereby commanded to forbear
the doing something therein mentioned; or
if the thing has been already done, to revoke',

as that can be done, the act. 4 Bac. Abr. 667.
SUPER STATUTO de articulis

cleri, in law, a writ that lies against the
sheriff, or other officer that distrains in the
king’s highway, or in the lands antiently
given to the church.

Super statuto facto pour sene-
schal et marshal de roy, &c. a writ
which lies against the steward or marshal,
for holding plea of freehold in his court, or
for trespass, or contracts not made within the
king’s household.

SUPPLIES, the sums granted by parlia-

ment for defraying the public expenditure
for the current year. The known or pro-
liable amount of the different branches of
the year’s expences, is stated to the house
of commons in a committee of supply, by the
chancellor of the exchequer; and after "they
have been voted by the committee, are for-

mally granted by an act of parliament. The
granting of the annual supplies as well as per-
manent taxes, is a peculiar privilege of the
house of commons, who never permit any
alteration or amendment to be made by the
lords, in the bills passed for this purpose.
The grants of parliament were original'v

considered, merely as temporary aids, to
assist the sovereign in defraying such extra-
ordinary expences as he was subject to for
the benefit of the public

; and unless the
commons happened to entertain at the time,
any particular jealousy of the crown and its

ministers, the sum granted was commonly
left entirely to their disposal. But after the
restoration of Charles 11., not only more
frequent grants were demanded, but, in con-
sequence of the property to which the crown
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wa? reduced, parliamentary grants had be-

come really necessary almost every year.

It was impossible, however, for the parlia-

ment, distrusting not only Charles’s economy,

but his regard for the interest of his kingdoms,

to vest considerable sums of money in such

unsafe and improvident hands: it Was, there-

fore, thought requisite to specity the pur-

poses for which each sum was voted. '1 hus

appropriating clauses came to be introduced,

which practice has continued ever since;

and at the commencement of each session, an

account is presented ot the disposition of the

grants of the preceding session, shewing how
much has been actually paid on each branch

of the public service, what remains unpaid

of the sums appropriated, with the funds tor

discharging the same*,and the surplus or de-

ficiency of tiie ways and means.

The supplies annually voted do not include

the interest and charges of the national debt,

the civil list, and some other articles which

are provided for as permanent charges on

the consolidated fund ; but merely the ex-

pences of the army, navy, ordnance, and

such miscellaneous services as are granted

from year to year.

SUPPORTERS. See Heraldry.

SUPPRESSION. See Medicine.

SUPREMACY, in our polity, the superi-

ority or sovereignty of the king over the

church as well as state, whereof he is establish-

ed head. The king’s supremacy was at first

established, or, as others say, recovered, by

king Henry VIII. in 1534, after breaking

with the pope. It is since confirmed by se-

veral canons, as well as by the articles of the

.church, and is passed into an oath which is

required as a necessary qualification for all

offices and employments both in church and

state, from persons to be ordained, from the

members of both houses of parliament, &c.

SURA. See Anatomy.

SURD, in arithmeticand algebra, denotes any

number or quantity that is incommensurable to

unity : otherwise called an irrational number or

quantity.

The square roots of all numbers, except L, 4,

9, 16, 25, 36, 49, 64, 81, 100, 121, 144, &c.

(which are the squares of the integer numbers,

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, &c.) are in-

sommensurables : and after the same manner the

cube roots of all numbers but of the cubes of

j 2, 3, 4, 5, 6, &c. are incommensurables : and

quantities that are to one another in the pro-

portion of such numbers, must also have their

square-roots, or cube-roots, incommensurable.

The roots, therefore, of such numbers, being

incommensurable, are expressed by placing the

proper radical sign over them: thus ^/2,^/ 3,

i/
5 ,

*/6 &c. express numbers incommensurable

with unity. However, though these numbers

are incommensurable themselves with unity, yet

they are commensurable in power with it
; be-

cause their powers are integers, that is, multi-

ples of unity. They may also be commensur-

able sometimes with one another, as the y/ 8

,

and 2 because they are to one another as 2

o 1 : £nd when they have a common measure^

as ^/2 is the common measure of both, then

their ratio is reduced to an expression in the

least terms, as that of commensurable quanti-

ties, by dividing them by their greatest common
measure. This common measure is found as in

commensurable quantities, only the root of the

common measure is to be made their common

• ,
yi2 ,, * , V' 18 *

divisor: thus —— = y4 = 2, and -— —
y$ v 2

3 y a.

A rational quantity may be reduced to the

form of any given surd, by raising the quantity

to the power that is denominated by the name
of the surd, and then setting the radical sign

over it
;
thus

a = yv = yv = \/a* — yv = yv ,

and 4 = yi6 = ^/64 = ^256 = ^/1024

As surds may be considered as powers with

fractional exponents, they are reduced to others

of the sarre value that shall have the same radi-

cal sign, by reducing these fractional exponents

to fractions having the same value and a com-

mon denominator. Thus Va — a
1

,
and V a

— am,
and— = ;

and there-

fore, y'a and *yV reduced to the same radi-

cal sign, become Vo m and V

a

"
. If you

are to reduce y/ 3 andy/2 to the same denomi-

i
nator, consider ^/3 as equal to 3

L
,
and 2

i

as equal to
2~3

, whose indices reduced to a
t

j3

common denominator, you have 3
a = 3<>,and

I 2

2^=26", and, consequently, \/ 3 = yV =
^/27, and \/ 2 = %/‘2

z — %/ 4\ so that the

proposed surds 3 and 2, are reduced to

other equal surds \/21 and </ 4, having a com-

mon radical sign.

Surds of the same rational quantity are multi-

plied by adding their exponents, and divided by

subtracting them; thus, ^/

a

X ^/a —a^x a
~
3

3

i~ s — V“ a?= * =« 6 =^; and =

i 5 - 3

5 — a 1 5

m -}- n m\/

*

mtt ’ ny<7

V2 _

aT5 = t \/a 2 -

y
\/a XVa

V 2 X V2 =

V flS = V 2-

If the surds are of different rational quanti-

ties, as y' a
2 and V b > and have the same sign,

multiply these rational quantities into one an-

other,- or divide them by one another, and set

the common radical sign, over their product or

quotient. Thus, yV X V^ =
j \/2X

2 /,_2/ ]n .
V* __ m

/
^ _ m

f
a}

.V V ’

VY _ 3 /T _ 3 /F _ x ,
.

^/24
7 24 S' 8

2, \ •

If surds have not the same radical sign, re-

duce them to such as shall have the same radi-

cal sign, and proceed as before
;
^/

a

X \/l>~

’•y—; iV = ”7‘-
; V 2 x V4 =

' VT
i I 3 2 6.

2 1 X 4J = 26 X 46 =y2 X =
8/8Xl6= *4=^ = ^ =

%/2 2 * 26

6 /

$

/l6

yj 7>t = \/ jf = V 2 - If thc surds have

any rational co-efficients, their product or quo-

tient must be prefixed ;
thus, 2\/ 3 X 5V

6

=
10 y/ 18. The powers of surds are found as the

powers of their quantities, by multiplying their

exponents by the index of the power required
;

thus the square of V 2 is 2 :> * = 2^—
the cube of \/

5

= 5
a ^ = 5 2 = %J 125. Or

you need only, in involving surds, raise the

quantity under the radical sign to the power
required, continuing the same radical sign

; un-

less the index of that power is equal to tha

name of the surd, or a multiple of it, and in

that case the power of the surd becomes ra-

tional. Evolution is performed by dividing the

fraction, v/hich is the exponent of the surd, by
the name of the root required. Thus the square

root of iy/V is y/a-^or y/a
4
.

The surd *y/ amx — a ’ij x
;
and, in like man-

ner, if a power of any quantity of the same
name with the surd divides the quantity under
the radical sign without a remainder, as here

am divides amx, and 25 t.he square of 5 divides

75, the quantity under the sign in V" 75, without

a remainder ;
then place the root of that power

rationally before the sign, and the quotient un-
der the sign, and thus the surd will be reduced

to a more simple expression. Thus y/75 — $

y/3; ^48 = v/3"x’l6 = 4 y/3; ^ 8I =
\/ 27~X^— 3 V3.
When surds are reduced to their least ex-

pressions. if they have the same irrational part,
they are added or subtracted, by adding or sub-
tracting their rational co-efficients, and prefix-

ing the sum or difference to the common irra-

tional part. Thus,

V 75 V 48 = 5y,

3-|-4,y/3:=:9y3;

y/81 —{- i/24 — 3 V3 -f- 2 V3 — 5 y/ 3 ;

V 150 — 2\Z54 = 5 ye — 3 ye = 2 y6

;

Va2x + = a V x + bVx = a b X
VX.

Compound surds are such as consist of two or
more joined together; the simple surds are com-
mensurable in power, and by being multiplied
into themselves, give at length rational quanti-
ties

;
yet compound surds multiplied into them-

selves, commonly give still irrational products.
But, when any compound surd is proposed,
there is another compound surd which, multi-
plied into it, gives a rational product. Thus, if

ya -[- yi were proposed, multiplying it by
y« — y//4, the product will be a — b.

The investigation of that surd, which, multi-
plied into the proposed surd, gives a rational
product, is made easy by three theorems, deli-

vered by Mr. Maclaurin, in his Algebra, p. 109,
seq. to which we refer the curious.

This operation is of use in reducing surd ex-
pressions to more simple forms. Thus, sup-
pose a binominal surd divided by another, as
2 2 2 2

y/ 20 -j- yi2, by y5 — y.3, the quotient

. , , , , y 20 -fyi 2
might be expressed by £ut this

might be expressed in a more simple form, by
multiplying both numerator and denominator
by that surd which, multiplied into the deno-
minator, gives a rational product ; thus,
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rf/SO-f yM2__y2Q-f yHg V'S -f V* 3

ys - v^~ v^Vs Xv/HV 3

V 100 + 2^60 + 6 _ 16 4- 2^60 _ Q

5—3 ” 2
~

2yT5. To do this generally, see Maclaurin,

lib. cit. p. 1 13.

When the square root of a surd is required, it

may be found, nearly, by extracting the root

of a rational quantity that approximates to its

value. Thus to find the square root of 3 -f- 2^/2,

first calculate ^/2 = 1,41421. Hence 3
— 5,82842, the root of which is found to be

nearly 2,41421.

In like manner we may proceed with any

other proposed root. And if the index of the

root, proposed to be extracted, is great, a table

of logarithms may be used. Thus if5 -f- ’y/17

may be most conveniently found by logarithms.

Take the logarithm of 17, divide it by 13;

find the number corresponding to the quotient;

add this number to 5; find the logarithm of the

sum, and divide it by 7, and the number cor-

responding to this quotient will be nearly equal

to^/5 + V 17 -

But it is sometimes requisite to express the

roots of surds exactly by other surds. Thus, in

the first example, the square root of 3 -f- 2^2

is i -f- V 2 ; f°r i-j-yTx 1 +
V2.~M = 3 +2\/2. For the method of per- I

forming this, the curious may consult Mr. Mac-
laurin’s Algebra, where also rules for trinomials,

&c. may be found.

SURETY, in law, generally signifies the

same with bail. See Rail.

SURETY of the peace. A justice of the

peace may, according to his discretion, bind

all those to keep the peace, who in his pre-

sence shall make any affray, or shall threaten

to kill or heat any person, or shall contend

together in hot wcyrds; and all those who
shall go about with unlawful weapons or at-

tendance to the terror of the people ; and all

such persons as shall be known by him to be

common barrators; and all who shall be

brought before him by a constable, for a

breach of the peace in the presence of such

constable ; and all such persons who, having

been before bound to keep the peace, shall

be convicted of having forfeited their recog-

nizance. Lamb, 77.

AVlien surety of the peace is granted by
the court of king’s bench, if a supersedeas

comes from the court of chancery to the jus-

tices of that court, their power is at an end
;

and the party as to them discharged.

If security of the peace is desired against

a peer, the safest way is to apply to the court

«f chancery, or king’s bench. 1 Haw. 127.

If the person against whom security of the

peace is demanded, is present, the justice of

the peace may commit him immediately, un-

less he offers sureties ; and a fortiori he may
be commanded to find sureties, and be com-
mitted for not doing it. Id.

Surety of the good behaviour, includes

the peace ; and he that is bound to the good
behaviour, is therein also bound to the peace

;

and yet a man may be compel .ed to find

sureties beth for the good behaviour and the

peace. Dalt. c. 122. See Good Beha-
viour.
SURFEIT. See Medicine.
SURGERY, is the art of curing or al-

leviating diseases by local and external ap-

plications, manual or instrumental. As a

science it may be defined, that department

of medicine ’“which treats of maladies thus

susceptible of alleviation or cure.

Tuis, like other parts of medicine,

must necessarily have been practised in the

earliest ages; and the supposition has the

authority of history, both sacred *and profane,

that the' whole of the healing art was for some
time restricted to the treatment ol external

injuries ;
and that consequently, surgery has

not merely been coeval with, but antecedent

to, the other branches of medical science.

The history, however, of surgery, among
the early Asiatics, and even as cultivated and

practised by the Greeks, is involved in fable,

and obscured by fiction. Hippocrates was

in a manner the founder of surgery as of me-
dicine; and it was not indeed until atter the

time of this author, that the science was di-

vided into separate branches. This division

was effected in the time of Ptolemy Philo-

pater, king of Egypt, and has continued with

some modifications, but without precise

limits, down to the present day.

Among the Romans, Gelsus is the first

author, in whose writings we meet with any

thing of importance in relation to this art.

In the works of Gelsus, we find a minute

statement of all its improvements, from the

time of Hippocrates
;
and by many among

even the moderns, an assiduous study of the

precepts contained in Gelsus, has been ear-

nestly recommended to the student. The
Latinitv, however, of this medical classic, is

greatly’ preferable to his surgery.

After Gelsus, lived the celebrated Galen,

whose authority for so long a period influ-

enced the language and practice of physic,

and who, although his works are principally

medicinal, wrote likewise on surgery. Galen

was the last writer of consequence among
the Romans.
About the year 500, Aetius added many

observations to those of Celsus jmd Galen.

Aetius was succeeded and much excelled by
Paulus Egineta, whose surgical writings have

been pronounced superior to those of all the

other antients ; this last author, together

with Celsus, were employed as text-books

by Fabricius ab Aquapendente, a writer of

celebrity in the sixteenth century.

Among the Arabians, Rhazes and Avi-

cenna are the principal writers who treated of

surgery. The Canon Medicitne of the latter, a

compilation principally from Galen and
Rhazes, was for a number of years held in

much estimation. It was not, however, until

the time of Albucasis, that surgery was much
in repute among the Arabians ;

and from this

period to the 14th century, its history is ex-

tremely barren. Even at the commences
meat of the 16th century, “ surgery wa-

held in contempt in this island, and was prac-

tised indiscriminately by barbers, farriers,

and sow-gelders. Barbers and surgeons con-

tinued for 200 years afterwards to be incor-

porated in one company, both in London and

Paris. In Holland and some parts of Ger-

many, even at this day, barbers exercise the*

razor and lancet alternately.”

We find no surgical work worthy of notice

in the 16th century, before that of Carpus.

A system published by the above-men-

tioned Fabricius, shortly afterwards at-

tracted much notice, and has been highly

commended by Boerhaave ;
about this time

likewise, Ambrose Paree, a French surgeon,

made several bold and very important inno.

sp
rations in the art as then practised ;

one of

which, viz. the use of the needle and liga-

ture, for stopping bleeding arteries, in place

of the cautery, astringents, stjptics, boiling

oils, and other cruel and absurd practices of

the older surgeons, has been said by one well

capable of appreciating its value, to have

raised Paree to a rank not inferior even to

that of Harvev, the discoverer ot the circiv-

latiori. To the works of Paree may be added

those of Maggius and Botallus, writers on

gun-shot wounds ;
and of Cruce, the author

of a systematic treatise.

In the succeeding century, surgery made
considerable advances. The most conspicu-

ous writers of this period, are Severinus,

Vidius, Wiseman, Le Clerc, Scultetus, Man-
getus, Spigellius, Hildanus, Bartholin, and

Marchett.
In our own times, the science of which we

are now to treat, has begun to assert its just

claims to an equality with that which is usu-

ally denominated the science of medicine.

These claims have been vindicated, not less

powerfully and successfully by the import-

ance of surgery, than the respectability of

its professors.

A mere enumeration, however, of the

names and writings of such as have been de-

servedly celebrated in the present and im-

mediately preceding centuries, would carry

us beyond our limits. We shall, therefore,

here dose this hasty sketch of surgical his-

tory, and proceed to discuss the subject of

the present article.

Of Wounds. Their kind, degree, and
treatment.

It ought to be the surgeon’s endeavour to

familiarize himself with those circumstances

which immediately indicate the mortality of

a wound ; and this aptitude of discrimination

is more especially requisite in the practice of

the army or navy, where a speedy and irre-

vocable decision is frequently called for.

The mortality of wounds is, indeed, often

evident to the most superficial and ufiini-

tiated observer ;
but this is by no means in-

variably the case: and there are many in-

stances, in which a prompt and accurate

judgment respecting their consequences, im-

mediate and remote, can only be formed

by habits of reflective observation, grounded
on a thorough knowledge of the anatomy,

and a general acquaintancewith the functions,

of the body.

Wounds’ which penetrate the cavity of the

heart
;
those which cut off the communication

of vital organs with the brain, as injuries done
to the medulla oblongata, or spinal marrow ;

of the small vessels which circulate within

the brain
;
of the nerves supplying the heart;

of the great receptacle of the chyle, or those

which interrupt the course of this fluid to the

blood-vessels, such as wounds of the larger

lacteals, Ac. may easily be admitted to rank

with very little exception among mortal

wounds; such are from their nature irre-

mediable ;
others, however, although alinost

as surely fatal if neglected, may, by speedy

and appropriate application, be often reme-
died

;
such as wounds of any of the larger

blood-vessels, which are situated externally.

But it is principally as it relates to wounds
of the two great cavities of the chest and
belly, that a speedy decision of their nature

and tendency requires a knowledge of the
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anatomy, structure, relative connections, and
functions, of the parts concerned

; for the

sword or the bullet may, by the smallest dif-

ference in its direction, occasion instantane-

ous death
;
give rise to tedious, intractable,

and ultimately fatal diseases; or penetrate and
even pass through the body, almost with im-
punity'.

/Founds of the breast and lungs. Extreme
difficulty of breathing, coughing up of blood,

a discharge of air from its exterior orifice, or

the sudden formation of emphysema or windy
tumour, &c. are described by authors, among
the signs indicating a wound in the lungs’

substance. If, together with these symptoms,
“ the patient is oppressed, tossing, insen-

sible
;
his face ghastly, and his extremities

cold ; his condition is doubtful
; it looks

much like a wound of some vessel near the

root of the lungs, and if so, lie is surely gone.

If the oppression comes on more slowly, the

pulse only hurried and fluttering, and the

•extremities not so cold, there is reason to

hope that the wound is merely in the edges

of the lungs ; and as it is at a distance from

the great veins and arteries, he may escape.”

(J. Bell on Wounds.) If, when the breast

is wounded, there is no emphysema, no
spitting of blood ;

none of that oppression in

breathing, which proves that the blood is

pouring either into the proper air-cells of

the lungs, or the cellular texture of these

organs, it may be concluded, that the wound-
ing instrument has not passed into the tho-

racic cavity, but is merely in the external

part of the chest. To ascertain whether the

suffocative oppression just noticed, proceeds

from extravasation of blood into the air-cells,

or merely into the thoracic cavity, we are

directed, that the finger be thrust into the

wound, and some blood let out
;
which ope-

ration, if it is attended with very sensible

relief, proves, that the air-cells or proper

cavity of the lungs are uninjured ; and the

danger in this last case, is much less than if

these cells had been wounded.

/Founds of the belly. Wounds of the belly

are for the most part mortal; and this, when
it does not arise from an injury to any of

the large viscera or their great blood-vessels,

principally depends upon the extreme suscep-

tibility to peritomeal inflammation. “Wounds
of the head are deadly, from the oppression

of the brain, and there delirium or coma are

the deadly signs. 'Wounds of the breast are

fatal by the oppression of the kings; and

there difficult breathing, tossing, coughing

of blood, coldness of the extremities, and

a faultering, pulse are the mortal signs.

•Wounds of the abdomen are mortal by the

inflammation and gangrene ; and thd signs of

danger are, swelling of the abdomen, intense

pain, vomitings, costiveness, hiccup, faint-

ings ;
then an interval of deceitful ease,

which is merely a sign of intellectual gan-

grene, and of the near approach of death.

The wounding instrument, however, may
penetrate or pass through the liver or the

spledn, and prove mortal in another way be-

side that of inducing peritoneal inflamma-

tion
;

viz. bv occasioning a sudden and co-

pious extravasation of blood, and in these last

cases the fatal symptoms present themselves

with more rapidity. “ In wounds of the

liver, there is great inward bleeding : the pa-

tient immediately sinks, and faints, languishes

in a slumbering state, insensible almost and
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without pain, lies cold and death-like for

perhaps twenty-four hours, and then ex-
pires.”

When the spleen or vena cava is wounded,
the signs and consequences of the internal

bleeding are nearly the same as in wounds of

the fiver. “ A wound,” says Mr. J. Beli,
“ of the spleen, liver, or vena cava, is as deadly
as a wound of the heart, so full are they of

blood.” To this rule, however, there are

some very few exceptions.

The inward bleedings from smaller vessels,

as of the mesentery, the kidney, the emul-
gent veins, &c. for the most part prove
mortal, in the secondary manner above al-

luded to, viz. by inducing inflammation

;

in these last instances then, the progress and
nature of the symptoms are different. “ And
here it may be noticed, that if there are im-

mediate fainting on receiving the wound,
and then coldness, accompanied with a con-
tinued, faintness, swelling of the belly, and
oppressed breathing, most likely there is

blood extravasated, and in dangerous quan-
tity, from some greater vessel

;
but if the

patient has lain easy, and there come pain,

swelling, fever, and* other threatening signs

on the sixth or seventh day, with a tumour
in one part of the belly, it is most likely a

1

bloody tumour, which has begun to excite

inflammation. If there are pain and swelling

on the first or second day, it is from wounded
intestine

;
if there are pain and swelling, but

not till the sixth day, it is from blood
;

if

there is no pain nor swelling till after the

fifteenth day, our patient is almost safe.”

When the stomach is wounded, a burning
sensation is experienced at the pit of this

organ, then follow heat, thirst, an accele-

rated pulse, and violent vomiting, which are

succeeded by fainting, extreme prostration of

the vital powers, an extremely rapid and
fluttering pulse, swelling of the abdomen,
hiccup, and death.

If the wound is in the intestines, the fa?ces

often escape from the orifice; fever, pain,

irritable pulse, swelling of the belly, faintings,

mortification, and death, ensue.

We have hitherto spoken of peritonaeal

inflammation, as occasioned by an extrava-

sation of blood; frequently, however, the

irritating cause by which it is induced, con-

sists of the contents of the viscus or viscera,

that may be wounded. Thus, when the gall-

bladder is the seat of the injury, the bile is

poured out; when" the urinary bladder is

wounded, the urine; when the stomach, the

food
;
and when the intestines, the freces are

discharged, and excite this fatal inflammation.

It is scarcely necessary to add, that be-

side the symptoms already enumerated,
jaundice will almost invariably be attendant

upon a wound of the gall-bladder or ducts
;

and an incontinence or suppression of urine,

of the urinary bladder.

Further, a large wound penetrating the

cavity of the belly is generally attended with

a protrusion of some of the viscera ; and even
when the wound does not penetrate thewab-

dominal cavity, the peritonaeum sometimes
protrudes and occasions hernia. Wounds
likewise of the belly, which do not pierce

the cavity of the abdomen, often prove dis-

tressing, tedious, and ultimately fatal, by
occasioning sinuous ulcers among the mus-
cles, and caries of the bones, and hectic fever.

This is frequently the case in gun-shot wounds,
where, the bullet being lodged about the
loins and in the heart of the muscles, the
patient may have escaped the first danger,
but will at length, after many months, be the
victim of tedious suppuration, and lingering

wasting hectic.

Respecting the symptoms which succeed
to injuries of the head, we shall defer our
remarks till we come to notice the surgical

operations on the skull
;
and shall now go

on to consider the treatment of wounds.

Treatment of zvounds. It will first b ne-
cessary to consider the management of what
are called simple wounds, w'ithout supposing
the injury to have extended to the internal

organs; to state the circumstances which
may interfere with the orderly course of
healing of such wound : and then to notice
the more particular treatment of wounds in

the breast or belly.

In conducting the cure of simple wounds,
the surgeon will find “ his duties happily
reduced within the narrowest bounds, viz.

of saving the patient from immediate bleed-
ing, and of laying the wounded parts so
clearly, so neatly, and so evenly in contact
with each other, that they may adhere. The
rest we leave to nature.” “ I fear,” says the
author from whom we have taken the above
extract, “ that from mv announcing a rule

of conduct so simple as this is, you will sup-
pose, that I mean to speak only of the slighter

and more trivial wounds ; while I do really

mean to include, under this general view,
the greatest and the smallestWounds

;
and to

establish but one rule for all, from the ampu-
tation of a limb, or the extirpation of a tu-

mour, to the most trivial cut of the cheek or
hand.

“What is amputation but a wound? .the

greatest wound, clean and fair, made care-
fully by the hand of the surgeon, disposed to

heal in the easiest way? and in this great
wound, which a fortiori includes the doctrine
of every lesser wound, what is there to at-

tend to but the procuring of adhesion, or the
stopping of the flow of blood ? What were
the defects of the old operations, but that
the surgeon knew not how to procure this

adhesion? that he had no means by which
he could stop the bleeding ? The haemorrhage
was fatal to most of those who needed to
suffer this operation

;
and the few who sur-

vived lingered through all the miseries of a
nine-months cure, tedious and imperfect,

with conical, ulcerated, and tender stumps.
What indeed is the chief perfection of modern
surgery, or the excellency of our operations ?

but that in bleeding from great vessels we
trust nothing to compression, cauteries, or
astringents, but tie our arteries firmly

; and
that we talk no longer about mundifying,

.

incarning, or cicatrizing of wounds
; that we

never dress the cut surfaces as distinct

wounds, but put the sides or lips in close

contact, and keep them so. We boast no-
thing of our own powers, but trust all to na-
ture; whose business it is, to make those sur-

faces adhere which will adhere; or reunite
by the slower process of suppuration and
granulation, those parts among which there
lias been a loss of substance.” (J. Bell oh
Wounds.)
We have thus taken the liberty of copying

the masterly and impressive language of "this
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author, in order to convey a lively and firm

conviction in the mind of the student, of the

established, and in its application to practice,

most important fact, tiiat cut surfaces, if

placed “neatly and evenly in contact with

each other,” ‘will adhere: that from the

slightest to the most serious wound, the pro-

cess of healing is not in the smallest degree

accelerated, but, on the contrary, greatly re-

tarded by balsams, astringent gums, oint-

ments, and other idle inventions for “ raun-

difying, incarning, or cicatrizing of wounds.”

We repeat then this most important practical

rule, than in endeavouriug to heal recent

wounds, the whole duty oi a surgeon consists

in securing bleeding vessels, and then bring-

ing the edges of such wounds as accurately

as possible in contact. “ The rest we leave

to nature.”

When this union can be effected and re-

tained (which it can in a great number of in-

stances) without the aid of stitches, so much
the better. This is likewise another im-

provement in modern surgery. In the most

trivial wounds, the older surgeons were used

to torture the patient with stitching, when
the object, as it is now most satisfactorily

proved, can be obtained with more readiness

and safety by the mere application of a sim-

ple adhesive plaster. As this, however, is

not always the case, vre are to proceed in de-

scribing those circumstances in which the

sewing of a wound is, and those in which it is

not, necessary or proper.

When the skin merely is divided by a lon-

gitudinal cut, the edges of the wound are to

be brought together by the adhesive plaster,

by common court-plaster, or by a plaster of

diachylon. “ In applying such plaster, we
are careful first to let the bleeding subside,

then to make an assistant put the lips of the

wound neatly together
;

then we apply one
end of the sticking-plaster to the skin on one

side of the wound, and let it fix there so that
' we may pull by it ;

then we pull that edge by
the plaster ; then moisten the remaining half

(

of the plaster ;
then lay it neatly down over

the opposite edge of the wound
;
then apply

i successive plasters till w;e have crossed the

: whole line of the wound ; then, if any one of

i the slips of plaster has lost its hold by the

oozing out of the blood, we take it gently off,

wipe the surface, and apply a new one neatly,

i until we have got the whole clean and fair,

all the plasters sticking soundly ;
and, lastly,

;

we lay a compress over the wdrole, which we
bind down a little with a circular roller, in

order to prevent internal bleeding.” This

substitute for sutures is to be employed,

likewise, in lleshy wounds which do not pene-

trate deep : it is to be used in parts where
the skin lies close upon the bone, as in the

back of the hand, and upon the hairy scalp.

Even, however, in superficial wounds, when
they are angular it will sometimes be necessary

to employ one stitch of the needle in the

|
situation of the angle, which will thus be sup-

ported while sticking-plasters, in the manner

|
just directed, are to be applied to the sides of

the wound, where the lips can be easily

i brought into contact.

When wounds, even although they may
not be very deep, are made in parts which

|
are constantly subjected to the action of

1 strong muscles, as in the cheeks or lips, a

[.
stitch of the needle is to be employed ;

or that

I suture made use of which is termed the twist-

ed or hare-lip suture, from its bein g prin-

cipally had recourse to in order to unite the

cut edges of a hare-lip. The manner of using

this* suture is the following : The broad

edges of the wound are brought as nearly and
neatly as possible in contact, and transfixed

at opposite points with pins employed for the

purpose. In the hare-lip operation, two of

these pins are inserted, one at the edge of the

lip, and one in or above the middle of the

cut
;
we then twist a thread from one to the

other pin, in the form of a figure of 8. (See

fig. 9 in the Surgical Plates.)

In long and deep wounds among muscular
substance, stitching will generally be requi-

site, and in proportion to their length must
the stitches be multiplied. We are com-
monly directed by authors to make “for each
inch of the wound, one stitch of the needle,”

passing, according to the extent of the wound,
so many separate ligatures, which, after being

all passed, are to be each tied over the sur-

face, first by a single, then by a slip-knot.

In this manner is the interrupted suture of

the antients formed
;
which they distinguish-

ed from the continued suture, from the latter

being sewed in the manner of a continued

seam all along the wound. In each interstice

of the interrupted suture, it will be neces-

sary to lay one strip of adhesive plaster.

When the wound is still deeper, so that the

stitches cannot go to the bottom, the com-
press, and what is called the uniting bandage,

must be applied after stitching. This is form-

ed by putting a double-headed roller round

the part, passing one head through a slip in

the opposite side, and drawing both at once.

“ If the wound is pretty deep among the

muscular flesh, so that the several stitches

of the interrupted suture would make (if tied

by the common knots) an awkward and pain-

ful suture, likely' to excite inflammation, we
then convert the interrupted suture into what
is called the quilled suture ;

which is made
by splitting each end of the ligature (after the

stitches are made) into two threads
;
then

laying a quill or bougie along each -side of the

wound, we tie all the ligatures of one side

round one bougie ;
then draw that bougie

tight down, by pulling the ligatures from the

other side
;
then tie the ligatures also on the

other side, round the opposite bougie; so that

the two bougies, like two large rolls, keep the

sides of the wound neat and even.” This
suture is not often employed.

After describing these different methods of

effecting union between the divided edges of

a wound, it is necessary to caution the reader

further against using them indiscriminately

in very deep muscular wounds. “ Stitches

after all can support only the edges of the

wound, while it is the compress and the unit-

ing bandage that must support all below.”

Thus stitches carried to a great depth have
not only failed of their object, but have too

often been the immediate occasion of con-

vulsions, inflammations, and their long and
dreadful train of consequences.

Stitches must also be employed cautiously

if the patient, previous to the accident, lias

not been in firm health; or where he is to be

exposed during the cure to the contaminated

and deadly atmosphere of a crowded, filthy,

and un ventilated hospital.

With respect to the manner of arresting

the bleeding, when one principal, or several
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ramifications of an artery are divided in a
wound, so that profuse hamiorrhage takes
place, the application of the tourniquet (fig.

10) is called for. The arteries are afterwards
to be taken up, and secured in, the following
manner : The tourniquet being a little loosen-
ed in order to discover the artery, an assistant
makes a noose on the ligature to be em-
ployed: this being placed over the tenaculum
(see fig. 11), the sharp point of this instru-
ment is pushed through the sides of the
bleeding vessel

;
and?o much of it taken out

from the surrounding flesh, as is sufficient to
afford surface for a secure knot, which the
assistant makes upon it.

If, from the depth of the wound, the tena-
culum cannot be used, the crooked needle is

to be employed instead
; and ifit is to be pass-

ed under the artery, as little of the muscular
substance as possible is to be included in the
ligature. If the artery to be secured is

superficial, and lies against bone, as in the
temple, in the hand, or the foot, it will be best
secured by a firm compress. If it is con-
venient to make this compress within the
wound, it may be formed of a piece of sponge
cork, folded leather, or linen. Such appli-
cation will necessarily for a time interrupt the
cure by7 adhesion.

When the wound has been sewed, the ends
of the ligatures that are round the arteries
are to be left hanging from its corners.

Such then is the immediate business of the
surgeon, viz. to arrest haemorrhage

; and to
bring as speedily as possible the divided
edges of the wound into contact, in order to
ensure the commencement of that adhesive
process already spoken of. lint with the
closing of the wound the surgeon’s business
is not finished. For the most part, indeed
if the junction has been duly effected, if the
patient is in health and properly managed,
a certain degree of union will ~ be shortly-
formed, the ligatures that have been em-
ployed will come away on the fourth or fifth
day, and the adhesive action that is goino- on
will not amount either to actual inflammation
(although it is called the adhesive inflam-
mation), or be accompanied by any system-
atic irritation of consequence. In the pro-
gress, however, of cure, in all wounds that
have been closed by ligature, some degree
of actual inflammation is always produced *

and for this reason, that the ligatures them-
selves cannot but act as local irritants. Now
if the tendency in the system is to inflame

;
if the stitches have been carried too deep, or
the ligatures are too lightly pulled; if there is

blood poured out under the skin, by which
it is separated from the parts below

;
if, in a

word, any cause has place of either sepa-
ration or undue irritation

; instead of the
kindly progress of this adhesive natural and
healthy action, pain, inflammation, and swell-
ing of the parts, will ensue

;
and if these arise

to any extent, “ you must immediately un-
do your bandage, draw out your pins, or
cut your stitches, and take away every thing
that is like stricture upon the wound : these
prudent measures may abate the risino-

jn_

flam mation, and prevent the total separation
of the skin

; while you may still endeavour to
keep the wound tolerably close by the more
gentle means of sticking-plasters.

“ But should the inflammation rise still

higher, and should you perceive that a total
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separation and turning out of the wound are
inevitable; you must throw all loose, put a
large sott poultice round the whole, and for-

sake without hesitation all hopes of procuring
adhesion; for should you in this critical

juncture persist in keeping the parts together
by sutures, the inflammation would, in the
form of erysipelas, extend itself over the whole
limb, attended with a fetid and bloody sup-
puration, wasting the skin w ith great loss of
substance. Therefore throw all loose, apply
your poultice, allow the wound to separate
right as it is, and to pass slowly into a soft

and easy state of suppuration
;
and then a

second time try to bring the edges up to

one another, not by stitches, but by adhesive
straps, or by a gentle bandage.

“ When the wound has fallen into a full sup-
puration, then the suppuration, granulation,
and all that follows, belong (as indeed ad-
hesion also does) to nature alone, over
which we have no other power than that of

supporting the action of parts, i. e. keeping
the system in good health ; and when the

suppuration goes wrong, it is in general by
taking the form of a profuse, thin, gleety dis-

charge; and this profuse discharge is to be
suppressed, and the right suppuration re-

stored, by bark, wine, rich diet, and good
air; and this is what is usually meant by
supporting the suppuration, or moderating
the profuse discharge.” J. Bell’s Discourses
on Wounds.

Of contused, and lacerated, and gun-shot

wounds.

From the above observations, it will readily

be inferred that (unless in cases of systematic

irritation, or unfavourable circumstances), if

a wound does not unite and heal, it is because
its divided edges are not placed and preserv-

ed in neat and even contact; and this in-

ference will serve to explain why those

wounds are of most difficult and intractable

treatment, which are not simple and fair divi-

sions of parts with cutting instruments, but

are what authors term contused and lacerat-

ed. A contused wound, in systematic lan-

guage, is that in which, without the skin be-

ing penetrated, the parts below are crushed

or broken, rather than divided ; if the outer

skin is broken at the same time, the wound
is said to be contused and lacerated; such

are gun-shot wounds. Suppose an individual

to receive a ball from a musket or pistol, in

the arm or thigh ; suppose that the ball has

entered at one point and passed out at the

opposite, has taken a more oblique direction,

or, instead of passing out, has lodged among
the muscles of the part; in either case we shall

have not a mere division of substance, in

which the divided vessels can be secured, and-

the separated edges brought again into con-

tact, but there will be a bruise rather than a

clean cut ; it will of course be impossible to

dispose the parts so as that the adhesive

action shall commence, and therefore “ no

gun-shot, nor indeed any bruised wound,

heals by adhesion.”

In this then consists all the peculiarity of

gun-shot wounds : it is not that the ball (as

the autients supposed) is possessed of any

poisonous quality, that such wounds are diffi-

cult and tedious in healing; but solely because

the injury indicted is in the shape of a bruise,

not of a cut ; the vessels and fibres are crush-

ed, not divided.

If then gun-shot or bruised wounds cannot
be made to heal directly, or by adhesion, it

follows that the treatment they demand js in

some measure peculiar; we are, therefore,
now to discuss the question of such pecu-
liarity, and in so doing we shall for tiie pre-
sent limit our remarks to those wounds which
have not penetrated the thoracic, or abdo-
minal cavities. The symptoms of wounds in

the breast and belly, we have already enu-
merated

;
on their management, medical and

surgical, we shall shortly enlarge.

Treatment ofgun-shot wounds.

In gun-shot wounds which have neither
penetrated the two great cav ities of the chest
and abdomen, nor have been made upon the
head, the principal points of consideration are,
the direction or place of lodgment of the
ball, whether one or more bones have been
splintered or broken, whether any consider-
able artery has been torn up, whether the
wound has reached any of the joints, and
lastly, whether the ball has carried with it

any foreign matter, such as the patient’s

clothes. These points are to be determined
by an acquaintance with the anatomy of the
parts

;
by probing, scarifying, or dilating the

wound
; and by an attentive examination of

the symptoms which the injury has occa-
sioned.

“ All probing should be done at the time
of the wound,” while the parts are §till

deadened by the injury, and before pain and
inflammation have come on. The finger is

the best probing-instrument
;
“ it is not apt

to catch upon tendons or nerves
; it does not

so much as the probe endanger the arteries
;

and by feeling with the finger, we judge most
accurately of the condition of the wound.
I he finger both directs our operations, and
instructs us what is to lie done. Perhaps we
feel the ball, and then we cut directly upon
it; perhaps we feel the wound making a
crooked or spiral turn, and we follow it with
our incisions

;
perhaps we are sensible that

it touches a great artery, and in working with
our bistoury we are careful of that artery

;

we know also where the ball has touched a
joint, or broken any bone

; accidents which
not only increase the danger, but which may
even incline us in certain circumstances to
cut off the limb. In short, all that we re-

solve, is from the information that we have
through the finger, and it directs all our
operations.”

What are these operations ? Either to
scarify or dilate the wound, as circumstances
shall demand, to make, a coufiter-opening
when necessary, and to extract balls, clothes,

or splinters of bone. The purposes of sca-

rifying are, “ to open the vessels that they
may bleed, to enlarge the wound that when
it inflames it may have room to swell,” and
to enable the surgeon when requisite to take
up the bleeding arteries, and to extract the
ball, the splinters of - bone, or any other
foreign and irritating material.

Every gun-shot wound which is deep and
penetrating, with a narrow opening, and with
a tense fascia (even if no foreign body is to

be extracted), requires immediate scarifica-

tion; the incision, it must be carefully re-

membered, is
“ to pass through the fascia as

well as the skin
; the wound must have vent,

as the older surgeons were wont to express

themselves, in other words u
it must have

room to swell” during that inflammation
which inevitably precedes its cure. The

j
stricture, as in strangulated hernia, must be \
taken off. Bo far then all is plain and simple.
But the practice is loo often in the cure of
gun-shot wounds more complicated. Counter-
openings are sometimes to be made ; splin-
ters or foreign matters are to be searched
for and taken out, and great vessels to be se-
cured. When the ball has passed entirely
through, the opening which it has formed by
its exit is called the counter opening; when
it has passed a considerable way, but not
entirely through, it becomes the business of
the surgeon to make this counter-opening in

orderTo extract the ball. This practice is

advised by the generality of surgeons, “ when
the ball has only passed two-thirds through
the limb.” Such direction is for the most
part to be followed, and the operation should
be performed as speedily as possible.

But there is also another kind of counter-
opening (let this rule be especially attended
to), which the surgeon is at times obliged to
practise. The opening which he must after-

wards make in the middle of a long wound,
wh$n the track of the wound swells, or when
the abscess forms, and the matter, the sloughs,
and the foul ichor, seem to be confirmed. For
example: a man is wounded by a ball, which
breaks one or two of the fingers, pierces the
hand, runs up the fore arm, rakes along the
bones, and goes out far from its entrance, as
at the elbow or shoulder-joint. Here we can
hardly prevent a long suppuration, and too •

often an exfoliation or spoiling of the bones:
and three openings are required

; one where 1

the ball entered, another at the counter-
opening or that by which the ball passed
'out, and if the swelling, pain, irritation, or
perhaps nervous symptoms, come on, then
there will be required also another opening
in the middle of the wound. Such an open-
ing will ease the swelling, and prevent a
suffocation of the wound. It will prevent
gangrene, bring on a good suppuration, and
allow a free vent for the matter ; it will also
prevent sinuses, and so save the arm

;
and it

will save us from the severe or rather cruel
practice of the older surgeons, who were ac-
customed, in such cases, to run a large seton
through the tube of the longest wound, i

These last (setons) are only proper when the
j

wound has become entirely callous, and poyrs
out a thin gleety discharge

; or when, from the ;

adherence of some piece of cloth which pre- .

vents its healing, healthy action cannot other-
wise lie excited.

So far then with respect to the scarifica-

tions which are required in gun-shot wounds;
we now proceed to treat of the extraction of
balls, cloth, or splinters of bones.

Here dilatations rather than scarifications are
j

needful: for there is this difference between
scarifying and dilating

; that scarifying is that :,

superficial incision of the mouth of the
,

wound by which we relieve the tension of the
fascia or the stricture of the skin; but dilat-
ing is that deeper incision which we make

'

by pushing our finger deep, and to the bot-
'

tom of the wound, following it with the
.

bistoury, to make a free way for getting at
*

the bleeding artery, or extracting 'the frac-
tured bone. When we wish then to extract
the ball, we are to employ free incisions,

*
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Ifhe fingers are to be used more than the

forceps ;
these when the ball is found are to

fbe introduced, and made to grasp it. Some-
times the ball will have been stopped by a

Lone and flattened, without breaking or

[splintering such bone; at other times, how-
lever, the bone by the force with which the

pall has struck it will be shivered : in this case

k ie splinters of bone are to be all carefully

taken out, and the limb treated as in other

rases of fracture. If the ball has entered

and sticks in the bone, so that it cannot be ex-

tracted in the common way, then a more free

incision must be made, and the trepan ap-

plied ;
“ or if it is a narrow and firm bone,

M. de la Faye orders us to cut the bone both

aboye and below, so as to cut away that

pie e in which the bail is fixed.”

But it is principally on account of fractured

bones, wounded art l ies, or pieces of cloth,

that these dilatations of a wound are called for.

“ It is only the openness of the wound, and
the nearness of the ball, that tempts us to

6earch for it; for a ball sometimes works its

way outward through the cellular substance,

and comes to the surface with little pain, or

often it lies without danger buried in the

flesh for years, or for. life. If there was mo
other occasion for opening the wound, we
tehold never give the patient pain on account

of the ball, since it seldom itself gives him
pain.” It must, however, be carefully kept

in mind, that wounds, even though fair and
promising for a short time, will never heal

kindly while the foreign matters above-men-
tioned are suffered to remain.

When there is much blood spouting from

a gun-shot wound, it will he concluded that

a great artery is injured: in this case the sur-

geon, guided by his knowledge of the ana-

tomy of the limb, will make free dilatations

from the mouth of the wound, until he finds

the vessel, which he will tie up or secure.

He must not, however, if the bleeding artery

is of a large size, trust to compress or

bandage. A piece of lint dry, or with some
simple ointment, is then to be laid over the

orifice of the wound, its sides are to he
brought as close together as possible, without

occasioning much irritation, and adhesive

plaster or bandage to be placed over the

whole. But there is another kind of hemor-
rhage from gun-shot wounds still more dan-

.gerous, which may be called the secondary

'haemorrhage. This often occurs eight or

pine days after the injury was first received,

and the patient has often fallen a victim to it,

even when at the first the wound was
scarcely stained with blood.” This haemor-

rhage is occasioned by the loosening of the

eschar of the mortified and bruised parts,

.leaving a breach in the sides of a great artery.

In the course then of healing a wound, the

proximity of which to a considerably artery

is known, the patient ought to be attentively

and incessantly watched : and in some cases

it is necessary to keep constantly a tourniquet

round the limb.

We conclude this part of our subject by
repeating the motives for scarifying and for

dilating gun-shot wounds. The first is, for

the purpose “ of opening the vessels that they

may bleed,” and in order thus to reduce the

wound as nearly as may be to one made by a

cutting instrument. The dilatation of a wound
is for the purpose of enabling usto secure any
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great artery that may have been divided, and
to extract splinters of hone, or any other

foreign material, the ball itself being that

about which, on account of its shape and
smooth surface, we are the least solicitous.

Of tubular or penetrating wou nd').

But there is further another kind of wound
which is different in its nature and treatment
from that made by a plain and fair division

of parts, viz. a penetrating or tubular wound,
such as is made by the bayonet or sword

;

and in this last case it is the surgeon’s duty
to bring it as much as possible into that con-
d.tion in which its sides may, by being applied
to each other, adhere. “ Suppose,” savs

Mr. J. Bell, “ a young man in lighting a duel
with the sword, is wounded in the sword
arm, his antagonist’s weapon goes in at the
wrist, and out at the elbow. If in such case
any great artery is wounded, then indeed it

injects the arm with blood, forming a proper
aneurism, so that we are forced to cut up
the fore arm, and tie the wounded artery

;

but if it is merely a flesh wound, it is no
doubt somewhat dangerous from being deep
and penetrating; but still it is so little dif-

ferent from a common and open wound, that

could we bring the sides of this tube-like

wound fairly in contact with each other, it

would close in a day ; and the reason that it

does not happen so is plainly this, that the

blood which exudes from the very small

arteries is sufficient to fill the tube of the

wound: it not only fills it, but the bleeding
going on withinside, while it is prevented by
a compress and close bandage from getting

out, the tube of the wound is not only filled

but dilated with blood, and therefore cannot
adhere, just for the same reason as the heal-

ing of an ill-amputated stump is delayed

where the arteries, not being fairly tied, have
hied after the dressing so as to fill the bason
of the stump, and separate the flaps from each
other. This not only prevents adhesion and
brings on suppuration, but produces a gan-
grenous stump filled with foul and stinking

matter, partly purulent, and partly filled

with blood.”

The obvious inference from all this is, that

the healing of those kinds of wounds of which
we are now speaking, is principally to be fa-

cilitated, nay, is alone to be effected, by
Cleansing it of this blood (when no important
artery is divided), by closing the mouth of

the wound with a slight compress, and “ lay-

ing its sides together with a slight bandage.”
It was in thus cleansing these wounds of

blood previously to closing them, that the re-

markable success attended what was deno-
minated some time since in France, the secret

dressing. This used to be performed by men
who w: ere denominated suckers, one of

whom was present at every sword-duel.
“ The rencounter ended the instant that one
of the combatants received a wound

;
the

sucker immediately applied himself to suck
the wound, and continued sucking and dis-

charging the blood till the wound ceased to

bleed; and then, the wound being clean, he
applied a piece of chewed paper on the

mouth of the wound, tied up the limb with a

tight bandage, and then the patient walked
home.”

This mode of treatment has proved suc-

cessful even in wounds which have pierced,

or passed through, one of the cavities, when
5 A
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' there. have been no veins, nor any great blood-

vessel,(wounded.

In a deep and penetrating wound, there-

fore, the method of cure consists in purging
it of its extravasaled blood, and causing its

sides to adhere. We do not here need to

make incisions or scarifications', as in gun-
shot wounds, unless for the purpose ot se-

curing some great artery that may have been
1 divided.

j

Having thus gone over the surgical treat-

ment of wounds, fair, angular, bruised, lace-

rated, and penetrating, we now proceed to
lay down some rules respecting the medical
management of patients under these injuries,

and which is still more important than the
surgery itself ot wounds; “ for if the con-
nection is not understood betwixt the par-
ticular wound ijind the genera! health

; if the
army or hospital surgeon (and the same re-

mark applies with modifications to private

practice) does not know with a glance the

constitution of a patient, or the true state of

his sore ; if he is not careful to retain some
general principle, which, like a mystic clue,

may lead him through this labyrinth, he will

see thousands dying around him without
knowing the cause, like the fable of the Gre-
cian camp falling under the invisible shafts

of Apollo.”

Among the very many mistakes and un-
meaning prejudices which have crept into

the practice of both medicine and surgerv,
that of indiscriminate blood-letting has, per-
haps, proved the most pernicious. Than this

practice followed up, as it has been, nothing
can possibly be more preposterous, or more
dangerous. The writer of this article not
many days since heard of an instance (an ex-
treme case it must he confessed, yet, as such,
more especially illustrative of the injudicio*u3

conduct now7 referred to) of a superannuated
lady, by some accident having been literally

scorched to death : the surgeon who was
summoned found himself preceded by another
“ practitioner,” who was actually, while the
writer’s friend entered the room, unsheathing
his lancet in order “ to take some blood.’*

In like manner, with more colour of pro*
priety, it must be admitted, when a wounded
patient is first brought to a surgeon, it is by
numbers, even to this day, deemed a neces-
sary preliminary to further proceedings, to

bleed the patient. “ The sovereign cordial

of the landlady” is often more appropriate ;

and many lives have, perhaps, been saved
by the absence of the village surgeon.

Let the follow ing invaluable rules be trea-

sured in the mind of the young practitioner,

not as dogmas to force, but as principles to

regulate, his practice. They are more direct-

ly drawn up for the use of army and navy
surgeons, but will be found highly important
to surgeons in general,

1st.
“ When your wounded patient is first

brought to you, he is in great confusion; there
is a tremor, a tonic stiffness, or almost a con-
vulsion of the whole frame

; there are cold-
ness, fainting, and nervous affection; but it is

merely a nervous affection, and it must be
treated as such. You may expect it to sub-
side in time, and therefore should give some
good warm cordial, and large opiates to
quiet the commotion. This is no time for
bleeding, whatever the nature of the wound
may be. If the stupor continues, you should
give cordial draughts and wine.



SURGERY.739

2d. “ Tf this nervous commotion being

quieted, a sharp fever should come on, still

do not bleed, but rather be upon the reserve;

for perhaps this, which at first seems to be a

pure inflammatory fever, may turn out to

be a fit of an ague, to which the patient is

subject ; it may be a low and malignant

fever ; it may be an attack or' some camp
disease

;
and if a diarrhoea, great weakness,

and low muttering delirium, should come on

immediately alter you have bled your patient

freely, you would be distressed at the

thought of what you had done, and you would

indeed have much to answer for.

3d. “ Reserve your bleedings for those

more dangerous cases, where high inflamma-

tion is so often fatal, and do not bleed in

wounds of the hips, shoulders, or limbs. Re-

serve bleeding for wounds of the breast or

belly, or great joints; for in all wounds of

cavities, inflammation, which can hardly be

escaped, is the great danger.

4th. “ If a man is wounded after a full

meal, there can be no doubt that a gentle

vomiting must be useful, where it is allowed

by the circumstances of the wound. The old

physicians found their advantage in it, and

ascribed the good effects of vomiting to the

preventing of crude and ill-concocted chyle

from entering into the system, so as to kindle

up a fever. 'There is no doubt that a meal

which was no load during health, will be a great

oppression upon a disordered system, and

the carrying it off must be a great relief, al-

though the old physicians, by talking this use-

less jargon about ill-concocted chyle, might

almost provoke us to reject both the doctrine

and the practice. The system cannot be

weakened by a gentle emetic; and if the

system should fall low after vomiting, it were

easy to substitute a litter support, and better

excitement, than that of an oppressed stomach

and loaded intestines, by first discharging

these crude meats, and giving, when the sto-

mach was emptied, food of easy digestion,

and cordials suited to the condition ol the

system.
"
5th. “ But in every wound there comes a

period of weakness, in which we repent of

every bleeding we have made, even when it

was really needed; a period in which, by

confinement and pain, occasional fever,

diarrhoea, profuse suppuration, or colliqua-

tive sweats, the patient falls so low that it is

not easy to support him through the cure:

and thus there are two great principles in the

treatment of gun-shot wounds : that even

at first we should be sparing of blood
;
and

that the period of weakness which is to suc-

ceed, is the great danger
;
on this single point

hangs all the practice.”

The author afterwards adds, that in mere
flesh-wounds we are not entitled to bleed;

for if there is no wound of a joint, or frac-

tured bone, the first inflammation never runs

too flight.

By due attention to the above rules, the

surgeon will never find himself at a loss with

regard to the immediate requisitions of the

wounded, either in army, navy, hospital, or

private practice. It will scarcely be neces-

sary to observe, that where immediate bleed-

ing' is judged necessary (and this is always

the case, as above stated, in wounds of ca-

vities and joints), it may be employed most

freely in the young, full-fed, vigorous, and

plethoric, in dry and healthy situations, in

the spring of the year, when no epidemic dis-

order prevails, and when the patient is after-

wards to enjoy all the advantages of cleanli-

ness, air, and a suitable diet.

In the progress of the cure, the surgeon

is still not for a moment to lose sight ot the

intimate connection between the condition

of the general system, and the state of the

wound. Still fever is to be distinguished

from inflammation : and the tup opposite kinds

of inflammation treated of in the article

Medicine, vol. ii. p. 250, are likewise to be

sedulously discriminated : the one will re-

quire a low diet, evacuating medicines, and,

as it is expressed, a cooling antiphlogistic

regimen ; the other as loudly calls for bark,

wine, opium, elixir of vitriol, and above all

pure air, and (so as not to overload or op-

press the weakened organs of digestion), rich

or rather nourishing food. Here, instead ol

further reducing the system, “ you must
trust to air and cleanliness, and bark and

wine.”

We now proceed to speak of the treatment

of wounds in the two cavities of the chest and
belly.

The first and great danger in a wound
which has penetrated the thoracic cavity, is

that of suffocation from blood poured into the

air-cells, or towards the trachea. The first

and principal object then of the surgeon is to

obviate this consequence as speedily as pos-

sible
;
and here immediate and oftentimes

frequently-repeated bleedings are called for,

even should the patient be in a condition un-

favourable to the discharge of blood. “ Here
it is your duty to keep the patient low, and to

drain his system so thoroughly of blood, that

none shall pass towards the lungs to suffocate

him, and that there may not be blood enough
in the system to serve as fuel for that inflam-

mation which sooner or later must come on.”

When the blood is merely poured into the

cellular membrane or cavity of the breast,

without entering the air-cells, the finger, as

already mentioned, is to be introduced into

the wound ; or if this wound is too high for

the necessary discharge of the extravasaled

blood, a fresh wound may be made lower

down upon the breast, and this so that the

surgeon may have it in his power to reach

and tie the intercostal artery, if this artery

has be^D divided.

For the emphysema or windy swelling,

which is often so alarming to the by-

standers, but which is in reality the most

trivial symptom, scarifications are to be

made in order to discharge the collected air.

If, during the cure of a breast-wound, there

comes on a pricking in the side
;

if the cough
is aggravated, the discharge becomes more
copious, and the systematic irritation in-

creased, there will be reason to suspect the

remains of some irritating material, as a

splinter of bone ;
in this case, the wound is

to be probed, injected, and every endeavour

made to extract the irritating cause.
“ Sensible, at every turn, now-slight a mat-

ter will irritate the pleura and lungs, the

surgeon w ill never allow himself to do so un-

natural and cruel a thing as to pass a great

cord across the chest, which is thus easily

irritated by the most trifling piece of bone or

rag of cloth; but he merely lays a bit of

piled caddis gently within the wound, with a

large emollient poultice over all.”

To conclude. In the wounds we are now
describing, the surgeon must in the first day
bleed copiously, and repeatedly ; he must
again bleed should bloody expectoration re-

cur, weakening the systeni in order to pre-

1

vent suffocation
;
“ and when the time comes

in which the oppression is forgotten, and the
j

danger of suffocation, and the bleedings from a

the lungs, are over, he begins to support his
|

patient’s strength with opium and bark, aadrJI

nourishing diet and milk.”

Wounds in the abdomen. While the dangeri
from wounded lungs is chiefly of suffocation,!

in wounds of the abdomen, as before stated,!

we have principally to fear either sudden!
death from internal hemorrhage, or peritonaea!!

inflammation, when the bleeding has not been!
so profuse. Against this internal bleed&gj I

bleeding from the arm is the great preserva-|

tive; and this, as in wounded lungs, must 1)3

done with a very liberal hand. When the I

peritonaial inflammation has come on, the pa-

tient must be assiduously preserved trom alii

motion and irritation ; clysters of a mild!

gentle kind must be injected, the belly ton!

merited, and opiates administered.

No food is to be given for the first ten orf

twelve days
;
nourishment is ts be conveyed!

by clyster, or it any thing is taken by the

stomach, it must be extremely mild and
gelatinous. If the wound lias not penetrated

the intestine, but part of the sound gut i:

protruded, it must be'gently returned with

the linger, and the outward wound stitched

over it.

When, from the passing out of the fa?ces,.,

it is evident that an intestine is wounded, this

is not to be searched for with the linger, but
suffered to remain ; and from the universal

pressure among the parts, the outward andi
inward wound will be brought opposite to!

each other. If, however, the wounded in!
testine is protruded, it is to be connectecf
by a single stitch to the external wound, inf

order that the faeces may be thrown out from

this last, and the adhesive process en-

couraged.

When, through a narrow wound, a sounc
bowel is obtruded, and becomes inflamed,

the stricture is to be relieved by opening the

wound a little wider, the intestine is to be

carefully returned, and then the outer wounc
stitched.

Before we quit this subject of w'ounds, ar

apology may be thought necessary lor en
larging disproportionately on this division o
the article. We have done so for the pur
pose of illustrating the advantage that prac
tical surgery has received from the natural

as opposed to the artificial cure of wounds
a fact which the young surgeon will find i

necessary to impress on his mind as a direc

tory in every step of his practice, whethe
operative or medicinal. We shall concludi

this section by an extract from an autho
to whose incomparable treatise on wound
we have been principally indebted for wha
information the preceding observations 111a

have coveyed.
“

It is an old, but it is a becoming and nit

dest thought, that in our profession we ar

but as the ministers of nature ; and, indeed
the surgeon, still more than the physician

achieves nothing by his own immediat
power, but does all his services by observin

and managing the properties ot the livih
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body’ where the living principle is so strong

and active in every part, that, by that energy

alone it regenerates any lost substance, or

re-unites, in a more immediate way, the

more simple wounds.” J. Bell’s Discourses

on the Nature and Cure of Wounds.

Of aneurisms.

Wounded arteries cannot always be se-

cured. Very often, as we have above stated,

a large vessel is divided or punctured at a

considerable distance from the surface of the

wound, or in situations where the artery can-

not be commanded : the blood is by conse-

quence immediately and profusely poured out,

j

spreads among tire contiguous parts, and pro-

duces an aneurismal tumour. This is the

false or diffused aneurism of authors, and the

manner in which it is formed is sufficiently

1 obvious.

The progress of this aneurism varies ac-

i cording to the situation and size of the artery

I

that has been wounded. In the course of a

j
few hours, the blood has been known to

' diffuse itself through the whole extent of a

limb
;

at other dimes a very small tumour

about the size of a horse-bean will remain

j
of the same size for some weeks. As the in-

i

crease of the tumour in false aneurism is ge-

nerally occasioned by a diffusion ot blood

among. the surrounding parts; it does not,

like the true aneurism immediately to be

noticed, become more prominent as it en-

larges. In the first stages of the disease, a

pulsation is almost always perceived in the

tumour. This gradually lessens, and often at

length becomes imperceptible. Alter some

; time, more or less according to the depth and

magnitude of the wounded vessel, the skin

1 becomes of a livid appearance, the member
becomes stiff, painful, and the contiguous

joint immoveable, the integuments at length

j

give way, and if the artery is large a fatal

haemorrhage ensues.

When an artery has been accidentally

punctured by the transfixing of a vein, an ac-

cident which has happened sometimes in

blood-letting at the arm, the extravasated

! blood either diffuses itself into the sur-

; rounding cellular substance, or, when the

! vein and artery are more immediately in

1 contact, the communication between the

i vessels is preserved ; the vein, by the

I consequent impetus of blood comes to, be

i dilated, and what has been denominated va-

ricose aneurism occasioned.

This kind of tumour may be recognized by

the tremulous kind of motion which attends
'

it, accompanied by a peculiar hissing noise,

and by the tumor entirely disappearing for a

j
time upon pressure.

When from accident or disease the coats

of an artery lose in any particular point their
;

ordinary power of resistance to the blood’s

impetus, and the diameter of the artery be-

comes in consequence dilated, the true or

encysted aneurism is formed. It was, indeed,

I to this dilatation of arteries, without the

rupture of their coats, and extravasation of

blood, that the term aneurism was originally

and is more properly applied.

In this disease, although it may.be situated

near the surface, the outer skin at first is ot a

I natural appearance, the tumour is compres-

r sible, and a pulsation may almost always be

I observed in it. As the swelling increases, the

j

skin becomes paler than ordinary, parts of

the tumour are often firmer than others, and
the pulsation cannot be discovered at all

points upon pressure. Pain now comes on,

the skin becomes discoloured as in false

aneurism, an oozing of bloody matter is per-

ceived, and at length the tumour bursts, and
if the seat of the disease has been a large

artery, in one of the cavities of the body
where compression cannot be applied, death

k the inevitable consequence. Sometimes
the fatal termination is occasioned by the

gradual destruction of surrounding parts.

73Q

succeeded to external injury ; for this reason

a diffused and varicose aneurism promises to

be remedied by operation, with more surety

than the true or encysted aneurism.

Aneurisms, likewise, are more or less dan-

gerous according to their situation. V> lieu

thev are formed in large blood-vessels near

the heart, they are not the subject ot ope-

ration
;
and it had generally been conceived

that even in the extremities, when they were
thisseated high up, as in the axilla, or ham,

! would be inadmissible on account of the com-

Even bones have become carious in conse-
j

plete stoppage to the circulation, which was

quence of their proximity to a large aneur- i imagined a necessary consequence ot obliter-

ism. "

j

ating the great artery of the thigh or arm.

Besides these three species of aneurismal % an anatomical and practical investigation

tumours, the false, the varicose, and the
|

^subject, it has, however, been demon-

encysted, Mr. J. Bell describes another dis-

ease, which lie calls aneurism from anasto-

mosis. This, our author observes, is con-

stituted not by the dilatation of any one
branch of an artery, but by a mutual enlarge-

ment of the smaller arteries and veins; it pro-

ceeds from a trivial size to a large and for-

midable tumour; it is characterised by per-
’ w 'thout operation,

petual throbbing, which at length becomes a
j

'r”"~

continual and distinct pulsation. It beats
|

strated that the inosculating vessels are in

either instance sufficient to supply the limb ;

and that where failure attends the operation

for aneurism, it is to be ascribed to other

sources. In this substitution of the collateral

branches for the arterial trunk, consists, in-

deed, the cure of aneurism, when it is effected

strongly when the circulation is unusually

accelerated; in spring and. summer, its pul-

satory motions become fuller and more acute

;

it goes on to form sacs among the cellular

Treatment. The cure of every species of

aneurism has been attempted by continual

pressure on the tumours. In the false, or

diffused aneurism, however, no advantage

can be derived from this treatment. In the

varicose aneurism, moderate and equal pres-

substance, or among the dilated veins. These sure may be attended with benefit ,
and even

become at length livid, and burst from time to

time ; and then, as in other aneurisms, the
j

tumour pours out its blood, and, according to

its extent, reduces the patient.

Diagnostic marks. The existence of an

aneurismal tumour is not always to be pro-

nounced with decision, for although pulsation

might be regarded as a true diagnostic cha-

racter of the disease, it is not absolutely so
;

for other tumours may be situated so near a

the true aneurism, when the artery is so

situated that pressure can be made, has

been cured according to the accounts of

authors by this means. When attempts

of this kind do not seem to promise any
benefit, the operation ought to be speed-

ily performed.

When first the operation for aneurism was
practised, it was invariably the rule to secure

if possible the large artery leading to the

tumour by the tourniquet; then to cut into
large artery, as to be regularly affected by its

; the saCj lay the cav jty 0f the tumour freely
pulsations. When there is any doubt of the

; and fairly open, c iear it of the clotted blood,
nature of the swelling, pressure should be

j

secure lhe artery by ligature, and treat the
made on it ; and if it disappears 01 lessen>, and

; wound according to circumstances. In some
immediately recovers its size upon the pres-

1 cases it is necessary still to pursue this plan,
sure being taken off, it may be considered as

as in a large and sp ,,. ading aneurism of the
an aneurism. In the advanced stages, how- 1

ever, even of an aneurism, the reduction can-

not always be effected.

Causes. The simple statement of the ’ been proved that this inode of operating is

groin
; but where the artery leading to the

tumour can be dissected and taken up
before it reaches the cavity of the sac, it has

mode in which the two first species of aneur

ism above noticed are occasioned, is a suffi-

cient account of the causes producing them.

The true or encysted aneurism appears for the

most part to depend upon a diseased dispo-

sition ;
often, indeed, it is brought on by vio-

lence or accident, but even then the pre-dis-

position is generally to be suspected. Women
are less obnoxious to aneurism than men,
especially the large aneurism of the ham ;

and this Mr. J. Bell ascribes to their ex-

the most expedient. Mr. John Hunter first

proposed it, by directing, in popliteal aneur-

ism, that the great vessel from which it is

nourished should be laid bare on the tore part

of the thigh, that the artery should be obliter-

ated by ligature at this part, and that the

tumour, now deprived of its nourishment,,

should be left to be dissipated by the ab-

sorbents. This plan is now generally adopt-

ed. T he surgeon dissects down upon the

artery, in the part which is judged most con-

emption from the hard labour of the other
j

venient for the operation, ties the vessel at

sex. To this conclusion, however, it has
|

two places’ at half an inch or more distant

been objected, that even where the labour of from each other, cuts it across in the mid-

females is greater than that of the men, and
j

die between the ligatures, and thus destroys

where even their occupations are such as to i its communication with the tumour
;

the

occasion those exertions which principally ! blood is gradually solicited by the inoscu-

endanger the artery, the immunity is still the bating branches, which enlarge and come at

same.
!
length fully to supply the place of the trunk.

When aneurism is produced gradually and
j

In performing this operation, the surgeon

without violence, this disorded pre-disposition
j

is to dissect the artery very clean ;
it should

is more evident. In this case, likewise, the !

be carefully lied by itself, without including

prospect of cure from operation will be more the accompanying nerve ;
a firm waxed lisra-

fainfly marked than when the tumour has ,
ture, without gpy intervening substance, is .to

5 A 2
'
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be passed round it by means of a blunt
needle, or crooked probe, and the wound
treated in the common manner.

In the aneurism by anastomosis, Mr. Bell
observes that the only radical cure is com-
plete extirpation : we are not to cut into it,

or to attempt the interruption of any par-
ticular vessels leading into it, but the whole
group of vessels by which the tumour is sup-
plied must be entirely extirpated.

Offractures.

Fractures are not in all instances easy of
detection. Pain, swelling, distortion, loss of

power in the injured member, shortening of
the limb, and a peculiar crepitating sound
upon the part being handled, are described
as the signs denoting a broken bone

; these,

however, are all, excepting the last, which
cannot in every case be perceived, in a

greater or inferior degree, common to

bruises, sprains, dislocations, and injuries in-

clependant of fracture.

When a bone is simply divided, without
any protrusion of its broken ends, lacerations

of considerable blood-vessels, or any other
circumstance to render the accident compli-
cated, the practice of the surgeon is obvious
and easy. In wounds of soft parts, we have
seen, adhesion is insured by merely bringing
their divided edges together

;
in like manner,

though much more tardily, junction will be
effected between the divided extremities of a
fractured bone, by replacing and preserving
them in even and steady contact. The heal-

ing of wounds is not accelerated, but on the
contrary retarded, by the several contriv-

ances and interferences of the older sur-

geons: so by the cruel practice of tight

.compressing, bandaging, and the use of ma-
chinery, in fracture, not only unnecessary
pain is occasioned to the patient, but the

process of cure, instead of being facilitated

and hastened, is considerably impeded. Na-
ture, in either case, will not be interfered

with.

The time which bones take in uniting is

proportioned to the age and health of the
individual. In persons of middle age and
firm constitution, a simple fracture of the

arm will for the most part be fully and firmly

united in a little more than a month from the

accident. Fractures of the shoulder and
thigh-bone are, under the same circumstances,
about six weeks or two months in healing

;

while the smaller bones, as the clavicle, the

ribs, the fibula, and the bones of the hand,
seldom occupy in their cure more than three
weeks.

In simple fractures, provided the parts have
not been unduly irritated, either by much
motion after the accident, or by tight strain-

ing bandages, the symptoms of inflammation
will subside in a few days. Sometimes, es-

pecially when the surgeon has been called

late, it is necessary to subdue the local irrita-

tion by solution of lead, the application of

leeches, and other means used in common
inflammation, and these it is often necessary

to continue for sfeveral days. Now and then
it will be found expedient to bleed from the

arm. These requisitions must be determined
by the good sense and judgment of the sur-

geon. It is impossible to lay down abstract

rules for conduct. To bleed, however,
merely because a bone is broken, is a prac-

tice equally unmeaning and erroneous with

that before alluded to, with regard to wounds
in soft parts.

Before speaking of individual fractures, we
shall present the reader with the following

instructions of Mr. J. Bell, which, although

especially applied to a broken leg, will be
found applicable with proper exceptions to

fractures in general.

“ In setting a broken limb,” says our au-

thor, “ there is no extension required but

such as common sense would direct you to

use were you not a surgeon. Lay the patient

in bed, and lay the limb upon a pillow; or if

you design to use splints, have two long
troughs, or pieces of pasteboard, (in figure

66 is represented the usual splint employed
in a fractured leg) bent into a hollow form,

lined, or rather cushioned, with two or three

piles of flannel, with tapes or ribands, four or

live in number, attached to the outside of

one of the splints, by which both splints may,
after all is over, be gently tied together with

bow-knots, to be slackened or tightened ac-

cording to the swelling of the limb. The paste-

board ought to be soaked and softened a

little, that it may take a shape suitable to

that of the limb.

A long splint of this kind being laid flat

upon the bed by the side of the fractured leg,

desire oue of your assistants to apply his

hands broad round the upper part of the

limb, and grasp it gently and steadily; take

the foot and ancle in the same manner in

your own hand, slip your left hand under the

broken part of the limb, and then sliding it

gently along, lay it upon the pillow or its

splints. The pillow should be like a mat-
trass, flat and firm.

Begin then to lay the limb smooth ; let

your assistant again grasp it, by spreading
his hands upon the thigh or below the knee,

with the design of extending along with you,
not by lifting the leg from the pillow, but
rather by keeping it down, and steadying it

by pressure, while you with both hands
lift the foot and ancle; grasp them gently,

but very firmly; raise them a very little

from the pillow, and draw them gently and
very smoothly. When you have thus ex-
tended and smoothed the broken leg, in a

manner which you almost suppose agreeable
rather than painful to the patient, press it

down steadily and gently; keep it flat and
pressed until it gets a seat and bed in the pil-

low. If splints are applied, the limb is to be
pressed against the lower splints ; the upper
splint is then to be laid above it, and by grasp-

ing the soft and moistened splints, you must
model them a little. When the whole has
taken a form* take several tapes one after an-

other ; and after having tied them in a ge-
neral way, go over them again one by one,
and tie them a little closer, so as to keep
the limb agreeably firm.”

This author, in another place, remarks
(when speakingof fracture in general), “ when
the limb by accident has been disordered or
shortened, you are to venture, without fear of
hurting the callus, to extend it anew, and lay
it straight.”

It may be proper to observe, that while
much inflammation is present, w7eare to defer
the application of splints, even in the gentle
manner above advised, till such inflammation
has in a considerable degree subsided.

1 Of fractures of the lower extremities.

Fractures of the body of the thigh bone may
generally be ascertained by the signs above
enumerated. When, however, the injury is

in the neck of the bone, it requires much at-

tention to distinguish luxation from fracture
(see the section on Luxation.). Here we f

may observe, that luxation is usually occa-
sioned by straining or twisting of the* limb ; 1

while perpendicular falls, or leaps, are the
J

more common causes of fracture. When the I
crepitation is discovered, the nature of the |
accident will he unequivocal.

Fracture of the thigh, on account of the
strong contraction of the large muscles of ;

this part, is the most difficult of cure. To
counteract this tendency to contraction, the
joints of the thigh and knee are to be gently
bended; one assistant is then to take hold
with both hands of the upper part of the thigh ; ,

another is to support, and very moderately
\

to extend the lower extremity, while the
surgeon adjusts the fractured bones. After ‘

thus reducing the fracture, the limb is to be i

secured, by being laid in a well framed case, 1
stiff, and adapted to the form of the limb,

|
bending gently, in order to admit of a relax-

j

ed posture, lined with a woollen cloth, or
with flannel, each hollow being filled up with-
little cushions of tow

; another splint is then
to be laid on the opposite side of the thigh,
the whole braced gently down with ribands,
and then both the thigh and its case bound to
the pillow by tapes. In order to preserve it

against the weight of the bed-clothes, a frame
with hoops may be placed over the thigh.
From time to time the limb is to be examin-
ed, in order to ascertain whether the bones
retain their situation : if it is disordered or
shortened, the limb may be again gently
extended and properly adjusted. After the
second week, a small degree of flexion and
extension may be used daily, in order to
prevent an anchylosed joint.

Machines have been invented, one parti-

cularly by Mr. Gooch, represented in fig.

64, in order to obviate the contractile ten-
dency, by making a counter-extension.
1 hese machines, however, do by no means
answer the intention proposed. The counter-
extension should not be continual, but must
be made occasionally, and with the bands.
When the patella is fractured, it is generally
in the transverse direction. In healing such
a fracture, the leg should be extended, the
patient should be laid on a mattrass, and a
splint placed under the limb, of sufficient

length to reach from the upper part of the
thigh to the under part of the leg, to which
the limb is to be attached by straps. The frac-
tured bones are then to be brought together*

'

and the inflammation subdued"by local ap-
plications. Here the pressure of the bed-
clothes should likewise be guarded against by
a frame of hoops, or some other contrivance.
When the bone has been divided longitudi-
nally, the common adhesive plaster is usually
sufficient to maintain the junction. In trans-
verse fractures, the divided pieces of bone
recede from each other: and unless it can be
done with facility, they are not to be brought
together, for much force employed in this

case would occasion a stiffness of the knee-
joints and lameness. The bandage some-
times employed in a transverse fracture of
the patella is represented in fig. 65.

For the treatment of fractures of the leg,.



see the directions given above. When the

bones of the tarsus, metatarsus, and toes, are

fractured, it will be necessary to apply a

splint to the fractured part, and in general a

large one beside over the sole of the foot.

Fractures of the upper extremities. Frac-

tures of the scapula are by no means com-

mon : they are ascertained by the touch, by

the great pain of the part, and by an incapa-

bility ofmoving the arm. It is with difficulty

that the parts are retained after replacement

:

a long roller is to be used, with which the

shoulder is to be supported, and the arm.is to

be kept suspended, in order to relax the

muscles.

A fracture of the humerus is generally easy

of detection. When it has been reduced, two

splints are to be employed, and a flannel or

linen roller is to be applied gently over them.

The arm is to be supported in a sling. In a

few days, or a week, from the accident, it

may be examined, to ascertain whether the

broken ends have been properly adjusted.

In fractures of the fore-arm, whether one

or both bones are broken, the joint of the

elbow is to be gently bent. Two splints of

pasteboard are to be used, one large and

long, upon which the arm is to be laid, the

other smaller, is to be placed over it, and

they are to be secured by slight tapes, rib-

ands, rollers, or the twelve-tailed bandage.

(See fig. 63.) The arm, during the cure, is

to be supported in a sling, with the palm of

the hand towards the breast.

When the olecranon is fractured, the arm

must be preserved in an extended state, by a

long splint reaching from some way above

the elbow-joint, down to the point of the

fingers. The arm should be hung by, and

connected to, the side. In little more than a

week from the accident, the dressings are to

be removed, and a slight motion given to

the joints, in order to prevent anchyloses.

When the carpal bones are fractured, there

is usually considerable inflammation, which

must, as much as possible, be obviated by

local applications : splints are to be employed

as in fractures of the fore-arm, and the arm is

to be supported in a sling.

In fractures of the metacarpus, a firm splint

should be placed over the palm of ihe hand,

which should be made to reach from the

points of the fingers to the elbow. When a

finger is broken, a splint ot pasteboard, moist-

ened and moulded into the form, is to be

used; and a large roller may be applied! all

over the hand, in order to prevent the mo-

tion of the fractured finger.

Offractures of the clavicle, ribs, sternum,

and spine. A fractured clavicle may some-

times be perceived by feeling along the

course of the bone. The motions of die

shoulder-joint are likewise necessarily im-

peded. In reducing this fracture, the arm is

to be raised, so as to bring the ends of the

bones towards each other ; and it is to be pre-

served in this position till union is accom-

plished.

When a rib is fractured, which may gene-

rally be ascertained by feeling with the fin-

gers, if one portion rises over another it should

he reduced by moderate pressure, and a

bandage applied round the chest, which

should be continued for some weeks. It a

portion of the rib is forced inwards, some

surgeons direct thafc an opening be made
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over the depressed part,w hich is to be elevated

by the finger or forceps. When the sternum

is fractured, a similar treatment is said to be

required. In this last case it is necessary

sometimes to trepan.

When the vertebrae are broken, the accident

is for the most part fatal, and by the fractured

pieces pressing upon the spinal marrow, a

palsy is occasioned in the parts below the

injury*. The surgeon, however, is to attempt

the replacement ot the bones, and when part

is depressed, an incision has been advised, in

order to raise the depressed portion.

Of compoundfractures.

Those fractures are called compound in

which the external teguments are wounded,

from the same accident by which the bone

has been broken. These are necessarily of

much more difficult management than cases

of simple fracture. Some surgeons indeed

have indiscriminately recommended ampu-

tation of the limb in every case of compound

fracture; while others have questioned the

propriety of amputating, even for the

worst accidents of this kind.
r

J his question,

like many others, has been 'agitated too much

in the abstract. The propriety of immediate

amputation, or a prior attempt to preserve a

limb, will depend not merely on the extent

of the injury, but on the age, habits, and

constitution of the patient, as well as the cir-

’ cumstances which he shall be under during

the cure. In the army or navy practice,

amputation is often necessary, where in pri-

vate it would be premature and cruel.

When we are to attempt the cure of a

compound fracture, the first object is to re-

move such pieces of bone as are detached in

the form of splinters, as well as other extra-

neous bodies. If there is merely a protru-

sion of the bone through the wound, w ithout

any separated pieces* w'e are to attempt an

immediate reduction, as in simple fracture.

If this cannot be effected even by pretty

strong extension, an endeavour must be made

to force in the bone by pressure. It, on ac-

count of the narrowness ot the wound, it is

impossible to reduce the fracture, the wound

must be dilated by a straight probe-pointed

bistoury. It is sometimes necessary to saw'

off part of the projecting bone, in order to

effect the reduction. When this has been

accomplished, the wound is to be closed as

much as possible, a pledget of emollient oint-

ment placed over it, and the limb secured by

an eighteen-tailed bandage. In order to en-

courage adhesion, and prevent suppuration

of the wound as much as may be, the limb

without inordinate pressure should be sup-

ported as firmly as- possible. When suppu-

ration has come on, the limb is to be care-

fully dressed every morning. Indeed the

chief business of the surgeon will be to pre-

serve the wound clean and clear by regular

washing and sponging, bv laying clean lint

upon it, and by the occasional use of spiri-

tuous application. It is scarcely necessary

to add, that the patient’s health must be sup-

ported with much care. While causes of

irritation are avoided, a due excitement must

be kept up. (See the section on wounds.)

Of luxations.

Dislocations, like fractures, are sometimes

difficult immediately to discover. An inca-

pability of moving the limb, pain, tension, a

lengthening, shortening, or other deformity,

T*i

and often considerable inflammation, are the

general symptoms attending a dislocated or

luxated bone.

Endeavours to reduce luxations ought to

be made as speedily as pos ible : as they

grow older, they grow' more difficult of treat-

ment. Indeed, after a bone has been a con-

siderable time dislodged from its place, it

often forms a new and artificial joint for itself

among the contiguous muscles, and the sub-

ject of the accident is by consequence ren-

dered irrecoverably lame. When, however,

dislocation accompanies fracture, it is some-

times necessary to cure the latter before the

reduction of the former is attempted. 1 his

is the case when the fracture is contiguous to

the joint.

When much local inflammation accompa-

nies luxation, it is to be carefully subdued by
the common anti-inflammatory applications

;

and, according to circumstances, it will be

sometimes requisite to bleed at the arm.

When the luxation has been reduced, the

parts must be retained in their situation, by
placing the limb in a relaxed position, ai\d by
applying appropriate bandages.

Luxation of the superior extremities.

Of the os humeri. I he shoulder-joint may
be luxated by the head of the humerus falling

downwards and backwards. The more usual

kind of dislocation, however, is by the head
being forced downwards and forwards. An
upward luxation cannot happen without a

fracture of the upper parts of the scapula.

Idle signs of a disiocacted shoulder are inabi-

lity to raise the arm, the head of the humerus
being felt oul of its proper place, while a

vacuity is observed under the acromion.

This luxation is often extremely easy of

reduction. The surgeon should be provided

with assistants to extend the arm, by means,

if necessary, of a belt, or any substitute for

this placed round the arms, with long straps

attached to it, by which to extend the limb :

another assistant is to draw back the shoulder-

blade, while the operator, standing on the

outside of the arm, directs the extension ac-

cording to the situation of the bone, and thus

raises it into the socket. Sometimes, when
assistants are not at hand, an arm-dislocation

may be reduced by placing it on the knee,

and thus acting as wfith a lever. The arm,

especially if the patient has been subject

to the accident, may be supported in a sling

some time after the reduction.

Luxation at the elbow is not common

;

it is attended with a shortening of the fare

arm, a projection behind above the elbow;

while in the bend of the elbow the extremity

of the humerus may be felt.

It is to be reduced by gradually extending

the fore-arm rather in an oblique direction,

and gently increasing the curvature of the

elbow, and by endeavours to disengage the

ends of the bones. After the reduction, the

muscles should be relaxed by preserving the

elbow for some time rather in a bent posi-

tion.

When the fore-arm is dislocated at the

wrist, the rotatory motion of the hand is pre-

vented. After the bones are replaced, a
tight flannel roller should be bound round
the wrist, and the arm supported in a sling.

When the bones of the wrist are luxated,

which is by no means a common accident,

much pain and inflamixjation follows, and the
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motion of the joint is destroyed. The arm is

to be supported, and but very gently extend-

ed, and the bones pushed into their proper

position, which is to be preserved by band-

ages or splints. The metacarpal bones when
dislocated are to be managed in a similar man-
ner. When the thumb or lingers are dislo-

cated, the phalanx is to be held by an as-

sistant, while the surgeon elevates the dislo-

cated end, and replaces it.

Luxations of the inferior extremities.

Dislocations of the thigh-bone are not very

common. This bone is however susceptible

of displacement in four different directions
;

upwards and obliquely backwards, down-
wards and a little forward, directly forward

upon the pubes, and backwards over the

ischiatic notch.

in the first the limb is shortened, and the

knee turned inwards. When the neck of the

thigh-bone is fractured (an accident which
has" been confounded with dislocation), the

knee and foot are on the contrary directed

outwards.: the limb also in case of disloca-

tion is moved with more difficulty than when
the neck of the bone is fractured.

This dislocation is to be reduced by exten-

sion downwards and forwards. The patient

is to be laid on his side, and a double sheet

may be placed under his thigh, which being

attached to some fixed points, will serve to

raise and support the limb during the proper

•extension.

In a dislocation downwards and forwards,

the signs are reversed ;
the head of the thigh-

bone may here be distinctly felt in the peri-

turum. The extension in this case must
have an upwTard and outward direction

;
its

reduction is easier than in the preceding case.

In returning the ball of the bone into the

•socket, the surgeon must be careful to act

cautiously; too precipitate a reduction is apt

to push it again out of its place, and produce

-an upward dislocation.

When the dislocation is forward upon the

pubes, we are directed by some surgeons to

lay the patient on his side, and support the

thigh by means of a pulley fixed to some
point above the limb : the operator thus assist-

ed is to press the knee inwards. In the fourth

kind of hip-dislocation (over the ischiatic

notch) the length of the limb is not interfered

with ;
but the accident may be ascertained

by the disappearance of the trocanters. Here
the reduction must be attempted, by giving

the bone an upward direction, while the knee

is pressed inwards. The limb should not be

used for some days after the reduction.

The patalla can only be dislocated upwards

and downwards by a rupture of its ligament

or tendons; in this case the bone will be

drawn up, and assume the appearance of

fracture. It may however be luxated to one

or the other side. For reduction, the limb

must be extended ;
and in lateral luxations

the edge of the bone at the greatest distance

from the joint may be depressed, by which

the opposite edge is elevated, and may be

returned into its place.

The tibia is very seldom luxated at the

knee-joint ;
when the accident happens, it is

easily detected. In reducing such a disloca-

tion, the limb should be gently extended, and

the bones replaced by the hand. Inflamma-

tion ought, with much solicitude, to be guard-

.ed against.

Dislocations of the ancle-joint are very

rare. Indeed they are scarcely possible

without a fracture ot the end of the fibula. In

reduction an extension of the foot, even with

the leg, should be made, till the bones are

readjusted. Luxations of the tarsal bones
are to be treated in a similar manner. When
the metatarsal bones and toes are dislocated,

the reduction is to be effected as in the meta-
carpus and lingers.

Luxations of the spine, coccyx, ribs, and
clavicle.

In consequence of the firm ligamentous

connection of the vertebral bones, dislocation

seldom happens without fracture. W hen it

does, it is almost invariably fatal. When the

coccyx is displaced, it may be generally felt

protruding. It is to be reduced by pressure

with the lingers. This bone is sometimes
forced inwards, and occasions much pain,

tenesmus, and sometimes a suppression of

urine. In this case the finger is to be intro-

duced into the anus, and the pressure made
outwards. Dislocations of the ribs are ex-

ceedingly uncommon. All that can be ef-

fected towards the reduction is to bend the

body backwards, in order to press out the

rib.

When the clavicle is dislocated the end
projects forwards under the skin., near its

common place of junction with the breast-

bone. The reduction is to be made by push-

ing the protuded bone in with the lingers,

while an assistant pulls back the arms and
shoulders. The arm must afterwards be pro-

perly supported in a sling.

Luxations of the bones of the head andface.

When the cranial bones are separated,

the head must be supported by a bandage.
If one of the nasal bones is luxated inwards,

it is to be elevated and reduced by inserting a

tube into the nostril covered with lint. If

the luxation is outward, the bone is to be
pressed in by the fingers, and a double head-

ed roller applied round the face. To reduce
luxations of the lower jaw, which are not
very unfrequent, the thumbs protected by a

covering of leather, are to be thrust as far as

possible between the jaws, and then the lin-

gers being applied on the outside of the angle

of the jaw, attempts should be made to bring

it forward till it moves a little. It is then to

be pressed forcibly down.

Ofamputation.

Than this, as it is now performed, scarcelv

any operation in surgery is more simple and
secure. To preserve the teguments, so as

that they can be fairly brought over the

stump, and properly to tie, or otherwise se-

cure the bleeding vessels, constitute the

points of practice in amputation
;
and, as we

have previously shewn, rank among the most
important improvements in modern surgical

practice.

The following are the general directions for

performing amputation : The tourniquet is

first to be placed on the most convenient part

of the limb for securing the larger arteries ; a

circular incision is then to be made with the

amputating knife (fig. 71) or common scalpel,

whish is to pass all round the limb, and go
through the skin and cellular substance

;

these are next to be dissected away from the

muscles to such a distance as will allow the

divided edges of the integuments to come
into contact over the stump. The skin thus
separated is to be drawn up from the muscles*
or turned back upon them, and kept by an
assistant in this situation, while the operator
now makes another incision at the edge of
the reflected skin, beginningfrom beneath, and
cutting in a circular direction down to the
bone. The muscles are then to be separated
from the bone, as the skin before was from
the muscles, to such a distance, as to enable
them afterwards completely to cover the end
of the bone. The whole mass of flesh is then
to be- kept up from the bone by retractors

(fig. 72 and 73) ;
the' periosteum is to be di-

vided all round in the place where the saw is

to be applied, but not at all taken up from
the bone : the saw (lig. 74) is now to be used,
and the bone divided with long firm strokes,

taking especial care that during this part
of the operation the assistant holds the limb
with steadiness. If there have been any
splinters of bone left, they should be imme- . ]

cfiately taken away with pincers (fig. 75).
The retractors are now* to be removed

; the
principal arteries drawn up, and tied free
from the nerves. Some warm wine, or other
cordial, is to.be given to the patient. Ihe
wound is to be cleared of blood, the muscles
and skin are to be fairly laid together over
the stump; adhesive plaster and the requisite

bandaging applied, the patient taken to bed,
and the wound treated in the common man-
ner (see section on wounds). Unless any
untoward circumstance arises, a complete cure
will be thus made in the course of a few
weeks.

After this general statement of the mode in

which amputation is to be performed, we
might now be expected, as in our accounts of
fracture and luxation, to go over the separate
parts which at different times come to be
operated upon. Such minuteness, however,
would he inconsistent with our plan and
limits, and we shall merely observe, that in all

cases of amputation the above rules apply;
that the surgeon must be determined by his

own judgment respecting the particular point
at which a limb should be amputated

; it will

of course be regulated by contingencies, but
as a leading rule it may be observed, what
indeed is almost too obvious to require no-
tice, that in general as much as possible of
the limb should be preserved.

When joints, are to be operated upon
in the way of amputation, further direc-
tions are necessary. Amputation at the
larger joints ought indeed, in every instance,
if possible, to be avoided; for a wound in a
joint is, as we have already seen, invariably
hazardous. When, however, in consequence
of abscesses in these parts, compound frac-

tures at the union of bones, caries, or other
diseases, it becomes necessary to amputate
at the joints, it will be necessary, after first

securing the artery, to make a circular inci-

sion, as in common cases of amputation
; then

on each side of the limb another cut is to be
made in a longitudinal direction, from the
joint to the circular incision, and passing
down to the bone; the ligaments of the joint
are now to be divided, and the limb remov-
ed. If during the operation any branches of
arteries have been divided, these are to be
taken up or secured, the wound is to be
cleared of blood, and the muscles and skin
brought neatly and fairly together. The
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union is to bo effected by adhesive plaster

and by proper bandages.

Wounds or injuries of the head.

Among many erroneous and unfounded

opinions, this is by no means the most un-

common; that wounds of the head are dan-

gerous in proportion to the degree and ex-

tent in which the skull is fractured. “ It is

the injury of the brain alone which is danger-

ous,” and “ very often are so close, the com

nection and sympathy ot <<11 tiie external and

internal parts, that the brain is hurtby the very

slightest injury of the scalp or bone,” while the

skull may be extensively injured, and the

accident i>e comparatively trivial. Affections

of the brain from blows or wounds ol the head,

are immediate or secondary' , the last aic

those which do not directly follow the injury

from which they' proceed, but make tfeii

slow insidious progress in the form of a dis-

ease” They are insidious, because they fre-

ouently arise to an alarming extent in conse-

quence of a hurt which was at first deemed

si jo ht, and scarcely deserving of notice. They

are slow: for a man, alter receiving such an

injury, shall perhaps continue m seemingly

pertect health for more than a month, and

shall at length fall a victim to the disorder,

which has all this time lain as it were in em-

bryo
• One soldier, for example, shall have his

temple grazed with a ball, shall hardly know

that he is hurt, or be sensible for some time

that he is indisposed; shall '.valk about toi six

weeks apparently in perfect health, and then

all at one- shall droop and fall low, become

sick and weak; shall at last fall into coma, or

awaken in the most dreadful struggling deli-

rium, and then expire: and it shall be found,

that the pericranium is separated from the

skull the skull itself black, and the dura

mater inflamed and oppressed with pus.

While, on the other hand, another soldier m
the same battle shall' be so wounded with a

sabre that the scalp, scull and a!!, shall be

cU t dean awav with a wound even of the

brain it elf, and yet the patient escape; or

which is more singular, a soldier wounded

with a musket-ball, which is left sticking in

the skull, with much depression, and many

fractures of the bone, shall come to the hos-

pital walking alone, shall suffer the extraction

of the ball, and all the incisions and pick-

ings of the bone which such a case requires ;

am' shall eat and drink heartily, sleep sound-

ly, and suffer not one bad symptom during

the cure.” . ,, ,

Most commonly, however, even m these

secondary affections of the brain, a certain

degree of sickness, faintness, and stupor, im-

mediately follows the stroke, the blow, or the

fall upon the head. From this state the man

revives very slowly; at length seems to have

regained his health, but alter the lapse of

some weeks perhaps, the faintness, sickness,

and giddiness, recur; then come on fever,

delirium, weight or pain in the head, and

everv sign denoting a low inflammation ot

the brain ;
this state at length comes to be

succeeded by paralysis, insensibility, and

tle

Thi's disorder “ is plainly a diseased dura

mater, and an abscess of the brain,” almost

sufficient!v evidenced by the progress of the

svmntoms, but rendered doubtless when on

the surface of the skull arises “ a small, soft,

puffy, regularly circumscribed tumour,” not

of tfie erysipelatous kind, for that denotes a

mere affection of the scalp, nor a soit and

fluctuating tumour, for this may proceed from

blood poured out from one ot the cranial

arteries.

“ The trepan is in this case almost a hope-

less operation, and yet it is to be tried.” 1 he

intention of operating under these circum-

stances is, to discharge that matter which

collected either between the dura mater and

skull, or between this membrane and the ac-

tual substance of the -brain, gives rise to all

the distressing and alarming symptoms.

When this last is the case, it will be found

necessary, not merely to trepan the skull,

but to pierce the membrane. Such an ope-

ration will usually for a time lessen the pa-

tient’s sufferings; “ but olten he is again op-

pressed, and sinks and dies; or if he lives,

great fungi sooner or later shoot up

through the opening, and by these, as well

ashy blood of matter, he is at last oppressed,

and dies commonly in convulsions.”

The danger in this last case seems to de-

pend upon the exposure of the brain by the

operation; the surgeon then will be careful

not to multiply openings for the discharge of

matter, “ for the danger on one hand, viz. by

oppression and inflammation ot the brain,

is just proportioned to the delay in opening

the head: and on the other hand the danger

after the operation is just proportioned to the

number of holes.”

The immediate injuries of the brain, as

opposed to the secondary affections above

described, are divided by surgical writers

into those of compression and concussion.

A man, for example, receives a violent

blow upon his skull, which by its force shall

press in part of the bony defence of the brain

directly upon the substance ot this organ : he

immediately falls down in a state of stupefac-

tion; his pulse and breathing are oppressed,

and he is carried off insensible. Now all this

injury may arise from a fracture of the skull,

when the fractured bone is pushed in upon

the brain
;
or it may succeed to a similar de-

gree of depression of any part of the cra-

nium, even although not the smallest degree

of fracture shall have been occasioned ;
in-

deed the fracture is not seldom a favourable

circumstance. In either case the affections

which follow result from compression.

Concussion is a kind of injury more ob-

scure in its theory, but not less fatal in its

consequences. It is an internal derangement

of the brain, or ot the nervous system, which

dissection cannot trace, and which appears

to be a shock to the whole, rather than an

injury to any particular part of the organiza-

tion.

In the former case, that of compression, re-

lief may be expected from operation, but

there is neither motive nor use in operating

for concussion. In some instances of the

former, blood-letting is imperiously called

for; in the latter, to bleed is inevitably to in-

crease the disease.

It is therefore absolutely necessary to de-

cide early respecting the precise nature of the

injury. This decision, however, is not in

every case easy even to the surgeon who
may have had frequent opportunities of com-

parative observation. Most oh the symp-

toms which attend compression likewise ac-

M'T

company concussions ;
and the existence of

depressed bone, which must form, at least ir»

part, a case of compression, is not always to

be detected by external examination.

In cases of an equivocal or undecided-

nature, where it is imagined that compres-

sion may exist, although it is not perceptible,

it has been advised by a modern surgeon to-

trepan in many different parts of the skull, in

order to ascertain and remove the cause pro-

ducing the symptoms. “ It often happens,”

says Mr. Benjamin Bell, “that no external

mark is to he met with to lead to the seat of

the injury; even after the whole head is

shaved, and examined with the most minute
attention, the skin will in various instances be

found perfectly sound, without any appear--

ance either of tumour or discolouration. A
patient in such circumstances we suppose to

be in great hazard, from the brain being

compressed in one part or another ;
unless

this compression is removed by an operation,

he must, in’ all probability, die. In what man-
ner then is a practitioner to conduct himself ?-

The situation is distressing ;
hut still, in my

opinion, there should be no hesitation as to

the line of conduct a surgeon ought to pursue,

which should be quite the reverse of what is

almost universally adopted.” This author,

in another place, adds, “ it will be proper to-

perfonn the first perforation in the most in-

terior part of the cranium, in which it can*

with any propriety be made
;
and to proceed

to perforate every accessible part of the skull,

tili the cause of the compression is discover-

ed.” Benj. Bell’s System of Surgery.

In cautioning against such practice as is-

liere recommended, we appeal to the unpreju-

diced judgment of the reader, under the

sanction ot high authority. It is observed by
the celebrated Pott, “ that symptoms of op-
pression are no good reason for cutting the

integuments.” And Mr. J. Bell, in his com-
ment upon the above observations, thus ad-

dresses his readers: “
1 must in a few words

entreat you to consider whither this practice

would lead you. A boy is struck by awother
with a stone, lies for many days bleeding at

the nose, comatose, vomiting, and with every
bad symptom ; his surgeons are all the while
advising the operation, his friends are plead-

ing for a respite, when the boy begins gra-

dually to recover, and in a few days is per-

fectly restored. Consider,” our author
goes on to say, “ if in any given case, the pa-

tient lying oppressed, and having no mark of

injury outwardly upon the head, you should

advise the trepan
;
while a man who had

studied more the common sense of surgery

than the authorities of school-books, should

prevent this unmeaning operation; and if in

the mean time the patient should be entirely

relieved, what would become of you? Or if

you should be allowed to perform the opera-

tion, and were to find nothing wrong, what
consolation would that be r”

Indeed while there is but one motive for

apply ing the trepan, viz. to relieve the brain

from compression, whether that is from
blood, matter, or depressed bone, the prin-

cipal care of the surgeon ought to be, not to

perforate the cranium upon the mere suspi-

cion “ of something lying somewhere,” but
on the contrary, to be ever wary of doing

too much, rather than fearful of effecting too-

little, in the way of operation.
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We cannot better conclude this subject,

than by again extracting the rules of practice
from an author, whom, from a sense of the
rectitude and value of his doctrines and pre-
cepts, we have often taken so much pleasure
in quoting. “ If,” says Mr. J. Beil, “ there is

an injury in the scalp, a hurt of the skull, an
internal separation of the dura mater, or any
injury which endangers inflammation of the
brain; and if along with that kind of danger
there are actually symptoms which mark in-

flammation of the brain ; we try to prevent or
moderate the inflammation by bleedings. If

there is a concussion, and the patient lies

oppressed, vomiting, with difficult breathing
and a slow pulse, (and this, it may be observ-
ed, is the most frequent, direct, or immediate
injury from a blow or fall on the head,) we
give opium, wine, and all forms of stimulants.
It there are along with this oppression external
marks of injury after an accident, such as

might cause extravasation of blood, or de-
pression of the skull, in such case our duty is

first to open the scalp, so as to examine the
skull, and next to trepan the skull, if it is

not sound, with the hopes of relieving

the brain.’ “
If there is blood, it is to be

known only by guess, by having opened
the scalp at the piace of the blow, in the ex-
pectation of finding a fracture of the skull,

and by next trepanning the skull, in hopes of
finding blood lying upon the surface of the
brain. But still, if after opening the skull

the patient should lie comatose and op-
pressed, it being plain he must die if not re-

lieved
;
and if also from the tension of the

dura mater we suspect there is blood under
that membrane

; we must venture to open it

also, in hopes of relieving the brain. If mat-
ter lying upon the surface is the cause of
compression, it will be known by the pre-

vious symptoms, by quickness of the pulse,
liead-ache, flushed face, turgid eyes, corded
feeling in the head, and all the other signs
marking an inflammation of the brain. And
if after all these symptoms, shivering, lan-

guor, faintings, slight vomitings, and delirium,
come on, we are sure of the case. If there is

found a fissure of the skull, that fissure is not
itself the cause of danger, but it is the mark
of that degree of injury which may have pro-
duced extravasation : it also marks the place
of the violence, and points out where we
should apply the trepan. A fissure is not of
itself a motive for trepanning the skull ; but if

with the fissure the patient lies oppressed,
Wien the oppression is the mark of danger,
perhaps from extravasated blood,and the frac-

ture or fissure of the skull marks the point on
which we should apply our trepan.

“ When the bones are directly pressed down
by the blow, our way of proceeding is very
plain

;
if the bones are moveable, we raise

them gently up ; if they seem totally disen-
gaged, we pick them away; if the bones are
locked in with one another, and pressed
under the sound skull, we cut one angle with
the trepan, and that enables us to raise the
depressed bone. In all this operation we
should be gentle, and rather reserved

; for

when blood has covered the whole skull, from
the sagittal suture, quite to the petrous bone,
it has all been evacuated by one single open-
ing, and the patient saved. When there has
been pus generated in great quantity, and
much of the dura mater detached, one single
perforation has been sufficient. When pieces

of skull have been apparently so detached
from ' their membranes, that they have seem-
ed irretrievably lost, they have notwithstand-

ing lived and healed, especially in young pa-

tients; and often when the depression has

seemed so great that the surgeon has neglect-

ed to raise it, or lias been so difficult to raise

that he has forsaken it, the patient has lived

notwithstanding the great oppression, and
been restored to perfect health.”

Operation. The operation of trepanning
will necessarily vary, according to the cii\-

cumstances of the case
; the following are

given as the general rules of practice: After

the head is shaved, an incision is first to be
made through the integuments, in such a form
as to enable the surgeon, when the operation

is over, to bring the edges of the wound as

nearly as possible together; when the part

has been fixed upon for the application of the

instrument, so much of the skull is to be
denuded of its pericranium by a raspatory,

(fig. 13) as will allow the trephine (fig. 14) to

be fixed
;
a hole is to be made, with the per-

forator, of sufficient depth to fix the central

pin of the trephine, that the saw may be pre-

vented from slipping; when the saw works
steadily and securely, the central pin of

the trephine may be removed; the saw is

from time to time to be taken out of the

groove, and cleaned by the brush (fig. 15.).

During the progress of the operation, the

depth of the groove ought to be examined
;

if one part is of greater depth than another,

the pressure of the saw is to be made princi-

pally on the opposite side. The operator
must often examine whether the piece is

loose; when it is perceived so, it must be
snapped away by the forceps (fig. 16 .) or le-

vator (fig. 17), for the sawing should by no
means be continued until it is quite detached,
lest the membranes of the brain are injured.

When, after the piece of bone is extracted,

the inner edges of the perforation appear
ragged, they are to be carefully smoothed
by the lenticular (fig. 18). The depressed
portion of the bone is now to be raised with
the levator: if there are any parts of bone
totally disengaged, they are to be picked
away, extravased blood let out; and, as

above-mentioned, if blood or matter is con-
tained under the dura mater, this membrane
itself is to be punctured. From the extent
of the fracture or depression, it is sometimes
necessary to make more than one perfora-

tion: in these cases they ought to be made
to run into each other, in order to prevent
the necessity of dividing intermediate spaces.

After the objects of the operation are accom-
plished, a pledget of lint, either dry or with
some simple ointment, is to be laid on the

wound in the dura mater (provided that mem-
brane may have been punctured) : the edges
of the scalp are then to be brought up as

nearly as may be together, and another piece
of lint laid along the outer wound; some fine

linen is to be placed over the whole, and the

parts secured by proper bandaging, or by a

common night-cap.

At every dressing the purulent matter is to

be carefully absorbed by a sponge : the wound
is to be treated upon the same principles as

wounds in general
; and should fungi arise

out of its edges, we are, according to their

nature and extent, to attempt their removal
by caustic, by excision, or ligature.

Ofinflammation, its characters and varieties.

Inflammation may be divided into ordinary,
constitutional, and specific; the first depen-
dant tor its production upon those susceptibili-
ties which m a greater or inferior degree are

i

common to every individual, the second
proceeding from a peculiar tendency to dis-
order in some constitutions, the last always
arising from the application of a particular
exciting cause.

For example. To that kind of vascular irri-

tation which constitutes the inflamed state,
and which has been the subject of inquiry in
another place (see Medicine, Sect. Phleg-
masia), all are obnoxious, provided the excit-
ing cause acts with sufficient power: but those
inflammations that are called scrophulous,
although immediately excited by the same
powers which are productive of common in-
flammatory action, will not in all individuals
follow upon the application of such powers;
such then furnish examples of constitutional
inflammations. As an instance of the third or
specific inflammation, we may adduce the
venereal disease, either in its first introduc-
tion into the system, or in several of its se-
condary stages.

As all these disordered states have some-
thing in common, while at the same time each
is distinguished by its separate characteristic,
so the rules of treatment in relation to them
are both general and particular. Tlius the
observations which apply to the management
of a common abscess (the result of intfamma-
tion), apply likewise, to a certain extent, to
one resulting from the venereal virus, while the
requistions of this last are further regulated
by tiie peculiarity of its exciting agent.

\\ e shall first then treat of common, se-
condly of constitutional, thirdly of specific,
inflammations, bor the symptpms, progress,
termination, and medical treatment of inflam-
mation, consult Medicine. ft is tiie simple
suigery of tins disorder alone that remains to
be noticed. 1 he local applications suited to the
repulsion, or, as it is technically expressed,
resolution of an inflamed surface, when the
inflammation is of the active or sthenic kind
are the different preparations of lead dissolv-
ed in vinegar, mild expressed oils, or simple
ointment. The first of these is often most
conveniently employed in the shape of ca-
taplasm, made by mixing the dissolved lead,
Goulard’s extract for example, with crumbs
of bread. Ibis application ought to be con-
stantly renewed, and kept on the part cool.
Lead is sometimes applied in combination
witli simple ointment; this, however, is not
in general eligible, as the action of the lead is
in some degree blunted by uniting it with
oily or unctuous substances."

Local blood-letting by leeches, or by cup-
ping and scarifying, is sometimes - neces-
sary, in order to reduce the inflamed state

;

and all heating, or otherwise irritating, appfil
cations to the diseased part, are to be assi-
duously guarded against.

In passive, asthenic, or indolent affections
of the inflammatory kind, it is sometimes
necessary, even while the inflammation
continues in its first stage, to treat the com-
plaint with local as well as general stimuli. In
these cases we avoid cold applications
leeches, saturnine preparations, See. and
oider warm and large poultices, made with
linseed and oil, frequently renewed, fomecta-



Icms, tli«* infusion of white poppy, or of cha-

noraile flowers, and sometimes even volatile

embrocations.

When the suppurative stage of active in-

flammation has commenced, the repellent

applications are likewise immediately to be

Said aside. Action is now not to be checked,

hut encouraged; warm fomentations are to

be applied
;
poultices made with bread and

In ilk, with a small quantity of lard or simple

ointment, are to be resorted to ; these are to

be laid upon the part soft and warm,, and
very frequently to be renewed. Sometimes
when the suppurative process seems too

tardy and indolent, it may be necessary to

add to the poultices some of the heating or

stimulating gums, such as galbauum, which

may be made to unite with the poultice, by

dissolving it in the white of an egg.

The completion of the suppurative process,

or the full formation of abscess, is known by
the cessation of throbbing, and other symp-
toms of suppuration, and by the pointing of

the tumour, as well as its change of colour

from a whitish or yellowish appearance.

Sometimes when the" tumour is not deep
seated, the fluctuation of matter is evident.

The methods of opening abscess are by
caustic, by incision, or by seton : the first,

although still employed in som,e species of

tumour, is at present by no means in common
use ;

it is more painful and insecure than the

mode by incision. When caustic is employ-

ed, a piece of sticking-plaster is to be laid on

the tumour, with a hole cut into it, into which

the caustic is to be introduced, and retained

by plaster and bandage, until it has made an

opening through the integuments of the tu-

mour, which, generally, will not be till some
hours after its application. When an eschar

is formed, some emollient ointment is to be

I employed to soften and separate it.

When the knife is employed, all that is

|
necessary to attend to is, to avoid any con-

siderable blood vessels, to make the opening

large enough to give free outlet to the mat-

;

ter, and al the most depending part of the

j

swelling.

When a seton is used, .such an instrument

as represented in fig. 1, may be threaded with

j

glovers’ silk, inserted at the upper part of the

!
tumour, and passed out at the under; and

! the matter of the abscess thus allowed gra-

dually to discharge itself. Dry lint, changed

! once or twice a day, is the only dressing ne-

cessary in a common abscess.

When an inflamed part, instead of thus

i

1

passing on into suppuration, becomes gan-

grenous, the external applications are re-

quired to be of a stimulating nature
;
such as

1
solutions of sal-ammoniac, &c. in general,

however, the arresting oi gangrene is to be

trusted to internal invigorating powers, and

keeping the part clear and clean. When
mortified parts lie deep, and are not thrown

: off by the living energy of the surrounding

; surface, it is often necessary to make incisions

into the skin for the purpose of removing

them.

Of ulcer. When the ischar or mortified

part has been separated, the sore remains in

the form of a simple purulent ulcer, which is

one of the most common objects of surgical

|
practice, the treatment of which is entirely

1 resolvable into the means of assisting nature

in her endeavours to procure proper and

Vol. II.
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healthy granulations of new flesh, in prevent-

ing morbid luxuriancy, and disposing to an

even aud clear cicatrization. Various me-
thods have been had recourse to, in order to

accomplish these objects, such as turpentine,

warm stimulating ointments, in conjunction

with mercurial preparations ; as an example
of which, and as the best application of the

kind, we may notice the common basilicon

ointment of the shops, with the red-precipi-

tate powder. But the management of obsti-

nate ulcers has. recently been abundantly
facilitated by the employment of simple ad-

hesive plaster, which is cut into strips, and
laid carefully, firmly, and neatly, over the

whole ulcerated surface ; these, where it can

be used, to be assisted by bandage. This
practice was first generally introduced by
Mr. Baynton,and has, withjustice, been rank-

ed among the highest improvements in mo-
dern surgery. At every dressing of an ulcer

thus treated, the sore is first to be cleansed

by sponge and warm water; if, notwithstand-

ing the uniform pressure of the plasters, fun-

gous excrescences arise, they may be touch-

ed, when dressed, with some kind of escharotic

;

the edges of the ulcerated surface are then to

be brought up as near together as the loss of

substance will admit of; and the strips of

adhesive plaster separately passed over the

sore, till it is entirely covered. Over this

dressing common cerate spread on linen may
be laid, and the bandages then applied.

When the nicer is attended with much in-

flammation and swelling, the management
of it for a time is to be solely entrusted to

warm and stimulative poultices. One of the

most efficacious materials of which these

may be constituted, and one of the best ap-

plications to obstinate ulcers of the leg, which
ae often attended with erysipalatous inflam-

mation, is the grounds of stale beer.

Thus far of ordinary inflammation and its

consequences: we now proceed to treat of

this state as connected with, or modified by,

a peculiarity of constitutional disposition.

These kinds of inflammation are peculiar in

their nature, and confined to certain parts of

the system. Thus, inflammatory disorders of

a scrophulous kind invariably affect secretory

surfaces and cancerous inflammations, which

are nearly allied to scrophulous, arise always

in glandular parts. Suppose, for example,
the breast of a female to be subjected to the

causes of inflammation, the operation of such

causes, if applied at a certain time of life, or

under circumstances of cancerous predispo-

sition, will end in the production of true

cancer
;
the nature of the inflammation from

the first being peculiar : while under circum-

stances of freedom from the cancerous ten-

dency, an equal degree of actual inflam-

mation may prevail in the breast, without

having any peculiarity in its nature and pro-

gress, or without demanding a specific mode
of treatment. Further, even in an individual

predisposed to cancer, inflammation of a

part which is not glandular, will, by conse-

quence, not be cancerous. What, therefore,

we have denominated constitutional inflam-

mations, are inflammations of certain parts,

and thus branch out into distinct diseases.

We shall here only notice the two principal

inflammations from a scrophulous diathesis,

although every secretory surface is obnoxious

to the atfeetion
;
these are white-swelling of

the knee joint, and lumbar, psoas abscess.
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tl'h itc-szaelling, This disorder is most Ire

queut in the knee joint, and indeed the name
is usually made to denote a disease of this

part.

Symptoms. Pain in the joint, especially on

motion, or, when it is in a bent position,

swelling, which gradually augments, with an

enlargement and varicose appearance or the

cuticular veins; while the joint swells, the

parts below become either diminished or

affected with an ceuematous enlargement, par-

tial suppurations, which break and form ab-

scesses at different points; gradual decline of

t lie patient’s health, hectic fever. Sometimes
the pain is more confined, and it is often theft

more acute ; at other times the pain and
swelling are from the first diffused through

the whole extent of thejoint.

Causes. White-swelling is a scrophulous"

inflammation. In those cases in which the

enlargement of the joint commences with the

pain, the pain itself being more diffused, the

primary affection seems to be an inflamed

state of the capsular ligament ; in other cases

the disease is perhaps originally seated in the

bones. Mr. 13. Bell has described these dif-

ferent species by the names of rheumatic and

scrophulous
;
but the fact is, that they both

depend upon the scrophulous diathesis; and
it lias been well observed by an able writer,

“ that between acute rheumatism and white-

swelling, there is no sort of analogy, neither

as to their causes, their symptoms, their

terminations, their proper method of cure,

nor any thing else.” Dr. Iierdman on White-

Swelling.

Treatment. Both in the medical and sur-

gical treatment of all scrophulous inflamma-

tions, it must be recollected that they par-

take more of the asthenic than the opposite

character. Tftus in white-swelling, however
violent the inflammation, or urgent the pain,

blood-letting, general or local, is seldom or

never advisable. Blisters, warm fomenta-

tions, and bathing, volatile liniment, the

counter irritation of caustic issues, mercurial

friction, nourishing, but not irritating, diet,

good air. When suppuration has taken

place, “ soft and easy dressings,” warm poul-

tices, small doses of calomel with opium.

Cicnta? Amputation of the limb, which is

often the only resource of the surgeon, yet it

is not indiscriminately advisable, on account

of the patient being, in some instances, too

feeble and diseased to admit of the operation.

Oflumbar or psoas abscess.

Symptoms, l’ain in the loins, which does

not, as in lumbago, affect the muscles of the

loins generally, but passes rather upwards in

the direction* of the spine, and downwards
in an oblique direction, towards the inner

part of the thigh. After the existence of
this pain, for a longer or shorter period,

marks of suppuration come on, and a tumour
gradually appears in the groin. This is to be
distinguished from hernia by a recollection of

the preceding symptoms, and by the flaccidity

and fluctuating feel of the swelling.

Causes and seat. This disease appears to

be an inflammatory affection of the vertebral

ligaments, occasioned by sudden alterations

of temperature, blows, or any violence done

to the part, and other causes of inflammation v
It terminates in suppuration, which runs along

the sheath of the psoas muscle, and thus ap-

pears i» tjje groin.
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Treatment. This, to be effectual, ought to

commence with the commencement of the

disease. _ When matter has formed to any
extent, the malady is highly dangerous. Blis-

ters to the loins, volatile embrocations
;

very small doses of calomel, with opium or

hyoscyamus. When a tumour has formed in

the thigh, which continues to increase, it is to

be opened. During the subsequent dis-

charge, the patient’s strength is to be care-

fully supported, by nourishing diet, wine,

opium, bark, and pure air.

Of cancer. Cancers, previously to their

appearing in the form of ulcer, are termed
occult. An occult cancer is a schirrous

swelling of a gland, attended with lancinating

pains, which state of parts often exists for

some time before ulceration or open cancer

is produced ; this last, however, sometimes
appears without any previous schirrosity.

The symptoms of cancer will be best describ-

ed by tracing the usual progress of a cancer-

ous breast. A small knotty tumour is gene-

rally lirst perceived on some part of the

mamma
;

this continues nearly in the same
state, perhaps, for some months : it at length

increases, and a pain is felt to proceed from it

towards the axilla; the integuments gradually

become discoloured, and at length ulceration

is formed.

Cateses and peculiarities. There has been
much dispute whether cancer be a disease of

parts merely, or of the system: all, however,
that ought to be understood respecting the

general nature of cancer, is, that a suscepti-

bility, as we have above endeavoured to ex-

plain, exists in some habits, and especially at

certain periods of life, to this malady, which
in such habits may be induced by the same
causes, which occasion common inflamma-

tion. The usual time for the formation of

catieerous mamma is when the menses disap-

pear. • Previous to this period, swellings of

the breast assume more of the scrophulous

character.

Treatment. Cicuta has- been much ex-

tolled as a remedy for sebirrus ; faith in its

virtues are, however, gradually declining. It

may be combined with small doses of calo-

mel. Mercurial ointment to the part, vola-

tile embrocations, not too stimulating. Lac
assafostida has been employed as a lotion in

occult cancer with seeming benefit. If the

disease advance, no cure can be expected but
from operation, which should be had recourse

to early, previously to the extension of the

disease into the contiguous glands.

Operation. If the skin be sound, a longi-

tudinal or transverse incision, according to

the shape of the tumour, is to be made with

the scalpel along its whole length, at a small

distance from the nipple ; this incision is to

pass through the skin and cellular substance,

and while the patient’s arm is extended, the

mamma is to be carefully dissected from the

integuments and pectoral muscle; all the

glandular substance should be detached, al-

though only a part be the seat of the disease.

3n closing the integuments after the comple-

tion of the operation, the twisted suture may
be employed, assisted by straps of adhesive

plaster; a pledget of simple ointment is to be

laid over the part, covered by soft linen or

tow, and the dressings are to be retained by
appropriate bandage.

When the operation is performed, after the
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existence of the disease for some time in an
open state, it will often be necessary to cut
away a considerable portion of integument

:

the incision nrav, in this case, be made of an
oval form

;
and if the axillary glands be

found schirrous, the scalpel should be carried

on full into the arm-pit, and the indurated bo-
dies carefully dissected out. When* the ope-
ration is over, the divided edges are to be
brought up as nearly together as possible, and
dressings and bandages applied, as in other
similar wounds.

Venereal affection.

The venereal disease is an example of that

species of inflammation which we have called

specific. It appears in two forms. To the

one is more generally applied the denomina-
tion of syphilis

; the other is called gonor-
rhoea virulenta. These affections are ima-
gined by some to originate from the same
specific poison

;
by others, the cause produc-

tive of true, syphilis, and that occasioning
gonorrhoea, are supposed to be of a different

kind. This last is perhaps the best founded
opinion, viz. that the matter which, applied to

the genital organs, produces a discharge from
the urethra, called gonorrhoea, is not capable,

under any circumstances, of producing true

venereal chancre.

Symptoms ofgonorrhoea. A peculiar itch-

ing and smarting sensation about the extre-

mity of the urethra, attended with some feed-

ing of stricture or tightness
;
this is succeeded

by the appearance of mucus about the extre-
mity of the penis, which soon increases in

quantity : it is generally of a brown appear-
ance, is attended with more or less smarting
upon discharging the urine, and with nocturnal
erections. Sometimes the lymphatic glands
of one or both groins become inflamed, en-
larged, and thus form bubo. The time ’at

which the symptoms of gonorrhoea make their

appearance is variable: sometimes the dis-

order will follow impure coition in the space
of a few hours

;
at others it will be several

days.

Treatment. In the first and inflammatory
stages, demulcents largely drank, such as de-
coction of linseed, solution of gum arabic,

tragacanth, &c. Mild purgatives, such as

manna and senna. Opiates at night. Bathe
the penis in warm milk and water. Saturnine
lotions. If from the too precipitate or early

use of astringent injections, or from other
causes, the inflammation extends itself to the

testicle, causing pain and swelling of this

part (hernia humoralis), the scrotum is to be
supported by bandage. Leeches are to be
applied should the inflammation be violent,

and the testicles are to be preserved constant-
ly moistened with a solution of sugar of lead,

or some other saturnine preparation. Forthe
swelled glands, friction with mercurial or com-
mon ointment and camphor. Volatile em-
brocation. If the inflammation- cannot be
repelled, the suppurative process to be soli-

cited by bread and milk poultices. If every
symptom of the disorder go off, with the ex-
ception of a white mucous discharge from
the urethra, which continues notwithstanding
the use of astringent injections, give tincture
of cantharides in gradually augmented doses,
which will be for the most part found more
efficacious than the balsams generally em-
ployed for this purpose. Should still the

discharge continue, and, from the unusual ap-

pearance in the stream of urine, a stricture fn
some part or parts be suspected, introduce
bougies.

Symptoms
. of syphilis. True syphilis is

;

perhaps invariably introduced into the system |
.through the medium of chancre, unless in;

cases where it is transhiitled from parents to -

children. Chancre is a small ulcerated sore,
|

;

occasioned always by contact or coition.

This, when it appears on the penis, is fre-

quently followed by an inflammation and en-
largement of one or both groins

; these, if

neglected, pass on to suppuration
;
ulcers on

the tonsils succeed, with eruptions of the skin,
especially about the roots of the hair

;
at

length come on pains in the bones, which are
olten highly excruciating, and although some-
times taken for, are to be distinguished from,
rheumatic swellings, by their being rather in
the centre of the bones, and deep seated, than
in the joints, and superficial

; by their not be-
ing accompanied with fever equivalent to the
violence of the pain ; by the absence of that
general swelling of the soft parts which at-

tends rheumatism, and sometimes by a cir-

cumscribed swelling extremely painful grow-
ing up from the bone. When any doubt ex-
ists respecting the nature of those ulcers in
the tonsils, throat, &c. which are suspected
to be venereal, they may generally be de- I

t ided such by their peculiar coppery appear- ;

ance : they are likewise, in general, more cir-
cumscribed than other ulcers, and their

edges have a peculiar callosity.

Treatment. Mercurials given in such a
form, and in such quantity, that what is called
an alterative kind of action shall be for some
length of time maintained in the system,,
without occasioning salivation, is an effect from
mercury, which appears always to defeat its

own .object. Chancres on the penis may, if

the application be made to them a very short!

time after their production, be totally destroy-
ed by caustic, and the absorption of the vi-

rus and consequent disease thus prevented...
When the swellings in the groin are first per-
ceived, they are to be kept from enlarging
by the vigorous application of mercurial oint-
ment, which, ii not inconvenient, is perhaps
the best and surest mode of introducing this

medicine into the general habit. For other
preparations of mercury, see Materia Me-
eica- and Pharmac y.’ With respect to the
time of continuing mercury, it may perhaps;
be laid down as a-general rule, not to disconti-
nue the medicine until two or three weeks
alter the apparent discontinuance of the dis-

order. Secondary affections, from the vene-
real action not having in the first instance-
been entirely subdued, are extremely fre-

quent, and are always formidable. Opiates,,
sarsaparilla, and, recently, nitrous acid, have
each been judged specifics for venereal af-

fection
; but it is now pretty generally sup-

posed that they merely act as auxiliaries to--

mercurials.

There aive some other affections that were
not noticed in the article Medicine, which!
depend upon a specific poison, and which,
though constituted by a species of cutaneous
inflammation, are not, like the exanthemata 1

of authors, preceded or accompanied by fe-

brile irritation. The cutaneous eruptions
which require to be noticed here, are the ai>'

s

nulus repens, the tinea, and psora.

Annulus repens, ring-ivorm. This is a

,

S



jriivient eruption formed in a circle; it af-

ects children, and is thought to be constituted

ly small insects. These atiimalculae Dr.
panvin supposes may be rather the effect

han the cause of the eruption.

[
Treatment. Metallic or vegetable astrin-

gents in solution, such as nut-galls or white

vitriol. The white precipitate ointment is

perhaps equal, if not superior, in efficacy, both

in this and the two following complaints ; the

head to be covered during the cure with an

Dil-skin cap. '

Tinea , scald head. This eruption com-
monly breaks out about the roots of the hair;

it appears in small ulcers, which at times

spread over the whole head, and produce fri-

able crusts.

I
The secretion of the contagious matter,

upon' whichjthis disorder depends, is generally

excited by poverty of diet, uncleanliness, and

other mismanagement of infants.

Treatment. Shave the head ; wash the sur-

face first with warm water and soap
;
white

precipitate ointment; tar ointment; a solu-

tion of corrosive sublimate
;

generous diet,

cleanliness ; small doses of calomel.

N. B. A milder disease than tinea often

breaks out on the face and head of very

young children : this (crusta lactea) is not

infectious. It is to be treated by keeping the

child clean, cool, and much in the air
;
and

by sprinkling the eruption with calamine

powder, if necessary, which is likewise the

best application to those excoriations of the

skin which are apt to break out about the

genitals of infants.

Psora, itch. “ Small pustules with wa-

tery heads, appearing first on the wrists and
between the fingers." “

't here are two kinds

of itch, that which appears between the fin-

gers and the joints of the knees and elbows,

and that which is seldom seen in these places,

but all over the other parts of the body.- The
latter is seldom thought to be the itch, as it

floes not easily infect even a bedfellow, and
resists the usual means of cure by brimstone.”

Darwin.

! Treatment. Sulphur ointment
; mercurial

corrosive sublimate' in a very weak solution

;

white precipitate ointment
;

sulphur taken
internally.

Of indolent tumour.

Tumours which are not necessarily or in

itheir origin attended by inflammation, are

called indolent ; these morbid enlargements

Of parts are principally seated in the cellular

membrane : they are differently named, ac-

cording to the nature of their contents.

TVhen the swelling is made up of a substance

of the consistence of fat, it is denominated
steatomatous ; if of a firmer consistence, a sar-

comatous tumour. When it is filled with

a substance about the consistence of honey,

the enlargement has been called a melicera-

tory tumour. The name artheromatous is

applied to those swellings which are consti-

tuted by a substance of a harder kind. Some-
times the contents of tumours are formed of a

coagulable fluid, when they are termed hy-

datids. Ganglions are swellings in the bursa;

mueoste of joints.

i "These tumours may be removed by mak-
ing an opening with a lancet, if their contents

be of a fluid nature, evacuating such fluid,

aod afterwards removing their sac. If the
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contents of the tumour are solid, they are to

be extirpated by making a longitudinal inci-

sion through the integuments, and removing
the tumour by the point of the finger, or any
convenient instrument that is blunt.

Of need materni, corns, warts, arid polypi.

When those marks on infants which are fan-

cifully attributed to impressions made on the

mind of the mother during pregnancy, do not

rise above the level of the skin, they are not

of course the subjects of surgical operation.

Sometimes, however, these appear in the

form of sarcomatous tumours, firm, promi-
nent, and fleshy: in these cases the swelling

may be cut out. If any considerable arte-

ries run into it, these are to be taken up, and
the skin that remains, brought over and united

by adhesive plaister. If the tumour be con-

nected with the sound parts by a narrow neck,

it will generally be advisable to destroy it by
making a ligature round its neck.
- Corns are formed by a thickening and
hardening of the external skin from pressure.

They are to be treated by first bathing the

feet in warm water, and then paring off as

much of the swelling as can be done without

giving pain. This operation is to be frequent-

ly repeated ; some simple ointment may be
laid over the corn, and all pressure avoided
as much as possibly.

/Tarts are to be removed by applying to

them frequently any mild escharotics, such
as a solution of blue vitriol, of crude sal am-
moniac, &c. Sometimes astringent sub-

stances will make them subside, such as nut-

galls: hence the common practice of apply-

ing ink to these excrescences.

Polypi are indolent tumours found in vari-

ous parts of the body, as the nose, mouth,
throat, vagina, uterus, and rectum. When,
notwithstanding the use of astringent solu-

tions, such as of alum, vinegar, &c. they con-

tinue to grow, become painful and trouble-

some, they are to be extirpated by the knife

or scissars, when the roots of the tumour can
be commanded, otherwise by tearing them
up with forceps, fig. 3. ;

or, which is much
less painful, w hile it is more secure, by liga-

ture, of wire, of catgut, of silk, &c. The li-

gature is to be passed double over the tu-

mour, and carried to its root by the fingers,

split probes, fig. 4. or rings, fig. 5. The
ends of the ligature are to be now intro-

duced into a canula, fig. 6. which is to be
pushed along the opposite side of the tumour,
till its end reach the root of it, when the liga-

ture is to be drawn with some tightness, and
fastened to the canula, which is to remain in

the passage
;
the ligature is to be daily tight-

ened till the polypus drop off. When the po-
lypus is in the throat, the ligature should be
applied through one of the nostrils.

Diseases of the hones.

Bones, like the soft parts, are subject to in-

flammation, which often terminates in caries,

or a kind of gangrene, forming the disease

called spina ventosa, or gagrsena ossis. This
seems to be a scrophulous affection.

Symptoms of spina ventosa. Dull heavy
pain following perhaps a blow on the part, or

originating without any perceptible exciting

cause
;
lameness and sensation of weight in the

affected limb: after the continuance of these

ymptoms for some time, without any appear-

ance externally to indicate disease, the inte-
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gumenls, suddenly perhaps, will become pair-

ed and swelled. This arises from the matter
having made its way through from the interior

of the bone to the periosteum.

Treatment. After the abscess has been
opened, let the parts be kept constantly clean

and dry. In some cases it is necessary to

apply the trephine, in order to remove the

part of the bone that has become carious.

Assiduously attend to the^restoration and pre-

servation of the constitutional excitement and
health. Bark, steel, very small doses of calo-

mel, good air, nourishing diet, chiefly of anL
m a! food.

Thefriabilitas and mollifies ossiam. The
one disorder constituted by a-disposition in the

bones to be broken or injured from the most
trifling exertion ; the other, by a want of due
firmness and hardness in the bone, are occa-
sioned by disordered action in the secretory
or absorbent vessels of these organs. They
are alone to be remedied by internal strength-

ening remedies, suited to the nature of the

prevailing malady.

The venereal node, as to its immediate,
cause, is obscure

; the external swelling, with.,

which after a time it is characterized, appears
to be occasioned by an extension of the peri-

osteum. Sometimes the pain of these tu-

mours is mitigated by dividing the perios-

teum.
Among the diseases of the bones is often,

classed an affection which is very common,
especially to young children, viz. a loss of
power in the lower extremities, consequent
upon a displacement of some part of the honey
column of the spine. This, in fact, appears
to be a disease of the ligaments. The fre-

quency of this complaint in young children it

is important to recollect, as the treatment, to
be effectual, ought to commence early, and in

its origin. Unless attended to with care, it

is apt to be mistaken for a nervous or common
infantile indisposition.

Symptoms. An unusual backwardness ins

walking, languor, listlessness, a tendency to

hectic, and lastly, a feeling of protuberance
or curvature in some of the spine.

Treatment. A setoff in the back near t<*

the disordered prominence, chalybeates,
small doses of calomel, as in other scrophu-
lous affections. Nourishing diet, cleanliness^

air.

Of venesection and arteriotomy.

Blood-letting from the arm is an operation so'

simple and familiar as hardly to require no-
tice. The ligature that is used for the pur-
pose of stopping the venal circulation should
consist of broad tape

;
this is to be firmly

bound round the arm about an inch or two
above the joint of the elbow

;
the intermedi-

ate space between this and the bend of the
joint is in general the most convenient for in-

troducing the lancet. The surgeon is to make
choice of that vein which rolls least un-
der the skin. The median basilic, although
not always the most prominent, is usu-
ally chosen, both on account of its being
less apt to slip from under the lancet, and be-
cause there is less danger of injuring any cu-
taneous nerves than when the cephalics are
opened. The artery being felt to pulsate be-
low is not to be regarded as an objection

; for
transfixing the vein under any circumstance
should be carefully guarded against

; and un-
less the instrument be thus carried through th$
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opposite sides of the vessel, the artery* even if

contiguous, must necessarily remain uninjur-

ed. In performing the operation, the thumb
of the left hand is to be pressed firmly on the

vein to be opened, a little below where the

lancet is to enter
;
the instrument then being

opened at about right angles, is to be laid

hold of about half way down Us blade
;
the

surgeon is to rest his hand on the patient’s

arm, and to make the opening in the vein in

somewhat of an oblique direction. When
sufficient blood has been withdrawn, the liga-

ture is immediately to Ire taken off, the arm
cleaned with sponge and water, a dossil of

lint, or piece of linen doubled, laid neatly over
the orifice, and the tape bound over this in

such a manner as to interfere,as little as pos-

sible with the bend of the elbow.
When it is found impossible to bleed in

tins part of the arm, one of the veins may Ire'

pierced between the elbow and wrist. In

this case the tape of course should be bound
round below the joint.

When bleeding is required in the neck, the

thumb is to be firmly pressed upon the ex-
ternal jugular about an inch below where the

opening is to be made.
If venesection be required in the ancles or

j

feet, a ligature is to be bound round a little
j

above the ancle joint
;
the veins of the feet

;

are usually prominent and superficial. The
one that is most so is to be made choice of.

Adhesive plaister is to be laid over the orifice

when the 'operation is over.

Artiribtomy is only practised on the tem-
poral artery. In opening this artery it is ge-

nerally advisable first to divide the skin

which covers it, before the lancet is intro-
[

duced ;
the artery is then to be opened in the

same manner as a vein : the discharge of

blood may generally be stopped by cutting

the artery directly across, and suffering it to

retract. Bandages have likewise been con-
trived for stopping the flow of blood, one of

which is represented in fig. 7.

Topical bleeding.

Leeches, scarifications of the skin with the

point of a lancet, and cupping, are the means
emp]oj|jed for topical bleeding. Cupping is

j

pWiormed by the scarificator and cupping
g|asses; the -scarificator is an instrument so

j

constructed, as, by means of a spring, several

,

lancets are made to apply at one time to
j

the vessels of the skin
; over these punctures

;

the cupping-glass is to be evenly placed, the

air of which lias been rarified by heat, as by
burning a piece of paper dipped in spirits,

and placing it in the bottom of the glass ; the

blood from the wounded vessels will imme-
diately rise and flow into the glass. When
it is required to take more blood than will

fill one glass, the surface of the wound is to

be bathed in warm water, wiped dry, and the

second vessel immediately placed over it in

the same manner as before.

It lias been observed, that the' flow of

blood is facilitated in some instances by plac-

ing the cupping glasses over the surface to

be scarified previously to the application of

the scarifying instrument; and dry cupping
is sometimes practised, in which, by the mere
use of the glasses without the scarificator, a

quantity of blood is diverted from other parts

without being discharged.

Leeches are most easily applied by confin-

ing them under a wine glass; it is thought

that these animals fix more readily if the sur-

face be previously rubbed over with milk, or

cream, or sugar.

Issues.

The most usual parts of opening an issue

are on the fore part of the humerus, the hol-

low above the inside of the knee, the nape
of the neck, the spine or between the ribs ; in

the two former places the pea or blister issue

is commonly used, in the others the cord or

seton.

A blister issue is made and kept up by the

common blistering plaster being first applied,

which is followed by the daily use ot can-

tharides ointment. The pea issue is some-
times made by caustic, but more commonly,
and much better, by pinching the skin up, and
cutting it through, making a wound of suffi-

\

cient size to receive the common issue pea
;

!

this is to be daily removed, a fresh pea put
into the wound, and thus a purulent dis-

charge will be excited and maintained.

The seton is. to be made with the seton

needle, (fig. 8.) threaded with cotton or silk,

this is to be pushed into the skin, and carried

out at some distance, passing the instrument
fairly through

;
and a few inches of the silk

or cord that may be employed is to be left

hanging out from the orifices ; the cord is to

be daily drawn out and renewed.

Diseases of the eyes.

Inflammation of the eyes is of two species
;

the one called by systematics, opthalmia
membranarum, inflammation of the mem-
branes of the eye ; the other, opthalmia tarsi,

inflammation of the eye-lid; the latter is a

glandular and scrophulous affection. Mem-
branous inflammation is to be subdued by
saturnine lotions, by bleeding with leeches on
the temples

;
and if the disorder be violent, and

the inflamed vessels very turgid, by cutting
the vessels across upon the eye. Light, and
all qt,her sources of irritation, it is hardly ne-

cessary to observe, should be kept from the

eye as much as possible.

Opthalmia tarsi is best treated by rubbing
over the lid, when the eye is closed, some
one of the . active mercurial ointments, of

which perhaps the most efficacious is the
ling, hydrargyri nitrati of the London Phar-
macopeia.
Membranous inflammation, if violent or

long continued, is apt to be followed by
specks on the cornea

; these may sometimes
be removed by absorbent remedies, local or

general, such as calomel thrown into the eye
through a quill, or small quantities taken in-

ternally so as to produce a very gentle mer-
curial action in the system. Sometimes, when
the speck on the cornea is very prominent, it

may be removed by a small knife. When
tlie membranous excrescence termed pte-

rygium, spreads from the white of the eye
over the cornea, a scarification should be
made through it entirely round, and at a little

distance from, the circumference. After the

hemorrhage has subsided, a saturnine lotion

is to be applied to the eye.

Inllanmiation now and then terminates in

an abscess of the eye, which confounds the
humours, and destroys vision ; in this case the
matter must be evacuated by an incision into

the cornea. Ulcers of the eye may. arise

from the same causes, constitutional or local,

that occasion ulcers in other parts: the ^ge-

neral principles of treatment must likewise be
the same.

The aqueous humour of the eye sometimes!
accumulates inordinately, and constitutes a
kind of dropsical swelling of the organ; this'

disease is to be distinguished from abscess!
by the manner in which it has been produ-J
ced, by the patientremaining more or less sen • j

sible to light, and by the pupil contracting,
j

Dropsy of the eye may be remedied in its

early stages by puncturing the under edge of
the cornea, or by piercing the schleratic coat-j

just behind the iris. After the operation, sa- \

lurnine and astringent lotions are to be used.J
It is sometimes necessary to puncture thej|

eye, in order to discharge blood that, may!
have been extravasated i'rom its vessels and!
remain unabsorbed.
When the eye has become cancerous, the]

whole of it is to be dissected out, free from]
the lids, if the operation is performed before
these parts have become diseased.

Cataract. This is a disorder either of the]
crystalline lens or of its capsule, preventing I

the rays of light from falling upon the retina.

Cataract usually commences by a dimness >

of vision, followed by the sensation of par-1
tides of dust floating before the eyes, which
is at length succeeded by almost total blind-
ness. This disorder is usually without, but
is sometimes accompanied with pain. It is

distinguishable from the gutta serena by the
opaque appearance of the lens, which in the
last disorder is not present. In gutta serena
the pupils do not contract in a strong light

;

in the cataract, the contraction of the pupil
usually remains. Whether the capsule mere-
ly, or the body of the lens, is affected, it is

not easy to ascertain.

In the commencement of cataract, advan-
tage hag sometimes been experienced from
small doses of calomel, hyoscyamus

;
cicuta

and electricity have each been used with sup-
posed benefit. When the disorder is con-
firmed, it is only to be removed by an opera-
tion, by couching or extraction, by forcing 1

the opaque lens down into the vitreous hu-
mour, or by taking it entirely out.

Ofcouching. “ The operator is either to
be seated with his elbow resting upon the

]
table, or, which is preferred by some, he ought
to stand resting his arm upon the side of the
patient. The eye being fixed by the specu-
lum, (fig. 19.) or in such a manner as to al-

low the whole of the cornea and a small por-
tion of the scleortie coat to protrude, at
couching needle, (fig. 21.) is to be held in'
the right hand in the mariner of a writing

1

pen, if the left eye be the subject of the-

operation
;
the ring and little fingers are to

be supported upon the cheek or the temple
of the patient

; the needle is to be entered in
an horizontal direction through the sclerotic

coat, a little below the axis of the eye, and’
about one-fourth of a line behind the edge of
the cornea, so as to get entirely behind' the
iris, to prevent that substance from being
wounded. The point of the needle is to be
carried forward till it be discovered behind

’

the pupil. The operator is now commonly !

directed to push the point into the lens, and
depress it at once to the bottom of the eye,

'

but in this way the lens either bursts through;
the capsule at an improper place, or it carries”
the capsule with it, tearing it from the parts
with which it is connected. Instead of this,

the needle ought first to be pushed into the



lens near its under edge, as Dr. Taylor ad-

vises, and then carried some way down into

the vitreous humours, so as to clear the way

for the lens. It is then to be drawn a little

back, and carried to the upper part of the

capsule ;
when, bv pressing upon it, the lens,

if solid, is to be pushed down by one, or it

fluid, by several movements, to the bottom

of the vitreous humour. It should then be

pushed downwards and outwards, as Mr. Bell

directs, so as to leave it in the. under and

outer side of the eye
;
where, in case it should

rise, the passage of the light would be little

obstructed. The needle is then to be with-

drawn, the speculum removed, and the eye-

lids closed ;
and a compress soaked in a sa-

turnine solution to be applied over them.”

It is not advisable, in general, to remove the

dressings till about eight 6r ten days after the

operation.

Operation of extracting the lens.
“ The

operator takes t-lie knife, (fig. 23.) and holds

it in the same way as he does the needle

for couching ; he then enters the point of it

with the edge undermost into the cornea,

about the distance of half a line from its

connection with the sclerotic coat, and as high

as the centre of the pupil ;
he is then to pass

it across the pupil to the inner angle in an

horizontal direction, keeping the edge a little

outwards, to prevent the iris from being cut

;

the point is then to be pushed through op-

posite to where it entered; the under half of

the cornea is next to be cut, .and at the same

distance from the sclerotic with the parts at

which the point of the knife wentin and came

out from the eye. In cutting the under half

of the cornea, 'the pressure, of the speculum

upon the eye should be gradually lessened;

for if the eye be too much compressed, the

aqueous humour, with the cataract and

part of the vitreous humour, are apt to be

forced suddenly out immediately after the

incision is made. The operator then takes a

flat probe, and raises the flap made in the

cornea, while he passes the same instrument,

or another probe, (tig- 24.) rough at the ex-

tremity, '"cautiously through the pupil, to

scratch an opening in the capsule of the lens.

This being done, the eye should be shaded

till the lens be extracted-

,
or the eyelids are

to be shut, to allow the’pupil to be dilated as

much as possible; and while in this situation,

if a gentle pressure be made upon the eye-

ball, at either the upper or under edge of the

orbit, the cataract will pass through the pupil

more readily than it would do when the eye-

lids are open. If the lens cannot be easily

pushed through the opening of the cornea,

no violent force should be used, for this

would tend much to increase the inflamma-

tion. The opening should be enlarged so as

to allow the lens to pass out more freely.

When the cataract does not come out entire,

or when it is found to adhere to the conti-

guous parts, the end of a small flat probe or

a scoop, (fig. 25.) is to be introduced, to re-

move any detached pieces or adhesions that

may be present. The iris sometimes either

projects too much into the anterior chamber,

or is pushed out through the opening of the

cornea. When this happens, it is to be re-

turned to its natural situation by means of

the probe already mentioned. * Sometimes

the opacity is not in the body of the It ns,

but entirely in the capsule which contains it.

The extraction of the lens alone would here
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answer no useful purpose. Some practition-

ers attempt to extract first the lens and then

the capsule by forceps ;
others the lens and

capsule entire.” The after treatment is to

be the same as in couching.

A difference of sentiment prevails respect-

ing the superior eligibility of the one or Ihe

other of these operations. Among the sur-

geons of London, the extraction is principally

advised.

Offistula lachrymalis.

An obstruction of the lachrymal sac or

duct constitutes this disease ; it is divided

into four stages; the first is constituted by a

mere dilatation of the sac, and is character-

ised bv a tumour between the inner corner of

the eye and the nose, attended with a dis-

charge of tears and mucus over the cheek,

the integuments being entire, and as yet free

from inflammation. In the second stage the

Swelling is larger, the skin inflamed, and out

of the puncta lachrymalia may be now press-

ed a yellowish purulent fluid. The bursting

of tlm skin forms the third stage of the dis-

order ; in the fourth, the passage from the sac

into the nose is obliterated, its inside being

ulcerated or fungous, and the bones being

carious ; it is only then to this last stage that

the term fistula can with propriety be ap-

plied.

It has been attempted, by the introduction

of a probe (fig. 27.) from one of the puncta

lachrymalia into the nasal duct, to overcome

the obstruction without wounding the integu-

ments : the injection of astringent fluids has

likewise been proposed by means of a sy-

ringe, (fig. 2S.) the pipe of which is also to

enter one of the puncta; but these opera-

tions are scarcely practicable,* and all per-

haps that, in the first period of the disorder,

ought lo he attempted, is frequent pressure

with the finger on the tumour ; when the

disorder advances, and the tumour threatens

to burst, an opening should be made into it

with a small scalpel, beginning the incision

a little above the line from the angle of the

eye to the nose, and laying the sac fairly

open ; the contents of the tumour are then to

be pressed out; and by some surgeons we are

directed to search for the nasal duct with a

probe, and if it can be found, to introduce a

piece oLeatgut) bougie, or l£ad, bending it

downwards so as to preserve it in the passage

til! the sides of the duct are healed. The
wound is to be dressed w ith wax and oil, and

the dressings retained by sticking plaster.

When the passage of the duct is secured, the

substance that had been introduced is to be

withdrawn, and the wound healed.

In the last, or properly fistulous, stage of the

disorder, the attempts at cure are attempts

to procure a new duct for the passage of the

tears, the original one being obliterated. For

this purpose the canula of the trocar (fig. 30.)

is to be introduced to' the under and back

part of the lachrymal sac, and retained

while the stilette is to be passed into it in

an oblique direction downwards and inwards,

till it reach the nasal cavity ; the perforation

of the bones will be perceived by the ope-

ration; and the passing of the instrument into

the nostrils, is usually followed immediately

bv the passage of some bloody mucus out of

the nose. When the instrument has thus

penetrated the spongy bones, it is to be with-

drawn from the canula, and a leaden probe or
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piece of catgut introduced. The canula is

now to be removed, one end of the probe is

to remain in the new-formed duct, and the

other bent so as to secure its ..retention, and

hang over the edge of the wound, which is

now to be covered with lint aiid adhesive

plaster. The probe is to be removed almost

daily until the new duct is completely cal-

lous, when it is entirely to be removed, and

the wound healed.

In cases of much constitutional affection,

where the disorder treated in the above man-
ner is likely to recur, it has been proposed

to introduce a canula of gold, silver, or lead,

into the artificial opening, and to heal the

skin over it. The instruments used for this

purpose are represented in figs. 31, 32, 33.

Of diseases of ihe teeth.

The causes of tooth-ach are obscure.

Caries of the teeth seems to be sometimes a

constitutional, at others an entirely local dis-

ease. For the preservation of the teeth, they •

ought to be kept constantly brushed, with a

brush simply, or with some powder that is

not of an 3' id nature. For acids, although

for a time they cleanse and whiten the teeth,

eventually injure their texture: tiie aridity

constitutes the objection to several of the

commonly vended dentifrice powders. Tooth-
ach when it proceeds from a disease of the

tooth itself, only admits of temporary cure
by the common applications of opium, cam-
phor, and the warm essential oils.

r

lhe
empirical remedies for diseased teeth are

perhaps generally composed of some strong

concentrated mineral acid, by which the ca-

rious is for a time separated from the sound ,

portion of the tooth.

Extraction of the teeth. Many are by far

too liberal in disposing of their teeth : it the

first fit of the tooth-ach be endured, the dis-

order will frequently, for years, or for

life, be suspended, and the tooth remain
useful, which by a precipitate extraction

would have been unnecessarily lost. In some
again, there is a tendency, from the fear of

the operation, to the other extreme. When
a tooth is extensively carious, it ought by all

means to be extracted, for the sake of pre-

serving those that are contiguous
;
and the

momentary pain of extraction is trifling in

comparison of the multiplied and protracted

fits of toooth-ach.

The instruments for extracting teeth ope-

rate in a lateral direction : it is indifferent on
which side they are forced out, whether out-

wardly or inwardly, excepting in the in-

stance of the dentes sapiential of the lower

jaw, which ought invariably to be forced out-

wards. Before the claw of the instrument is

fixed on the tooth, the gum should be sepa-

rated from it as deep down as possible
;

t he

fulcrum of the instrument is to be on the

side opposite to that at which the tooth is to

be extracted, and with a single turn, which

should not be by jerk or violence, but made
with a slow, regular movement, the tooth will

come out of its socket.

From very violent affections of the teeth,

and from other causes of inflammation, the

membrane of the antrum maxillare some-
times inflames, and becomes t lie seat of ab-

scess. The symptoms of this disease are, vio-

lent pain in the cheek, and swelling extend-

ing upwards towards the nose, tin* ears, and
the eyes

;
the swelling generally points in the



cheek, and sometimes a discharge of mat' or
takes place from the nostrils or the roots ot
the teeth. 1 Ins disease is to be cured by
making a free opening for the- discharge dr
tin; matter, either by extracting one of the
molares and perforating the antrum with a
trocar, (fig. 37.) through, the bottom of the
socket

;
or else, without extracting a tooth, the

peiforation may be made with a tubular in-
Sii ument through that part ot the antrum
winch projects over the molares. Astring-
ent solutions may be thrown occasionally into
the cavity.

Of runula. An obstruction in the duct of
one of the salivary glands sometimes pro-
duces a tumour under the tongue, of such a
size as to impede the motion of this organ,
-and at length to threaten suffocation. This
tumour is to be laidfully open, and the month
may afterwards be washed with some as-
tringent solution.

Enlarged tonsils and uvula are not unfre-
quent occurrences. When these by their
size interfere with respiration or swallowing,
they are to be removed by ligature . in the
same manner as polypi. When the enlarged
tonsil is of a conical shape, Cheselden’s
needle (tig 38.) may be employed, which,
threaded with a double ligature, is to be push-
ed through the base of the tumour

; the liga-
ture now being taken hold of by a hook is to
be pulled forward, divided, and tied, so as
that each division shall surround each half of
the swelling. Idris kind of ligature may he
employed for an enlarged uvula or for
polypi.

Deafness, when consequent upon an inor-
dinate accumulation or hardening of the wax,
is best removed by syringing the ear witli
warm water in which some soap has been dis-
solved. \\ hen deafness arises from mere
•tkyness in the meatus, some drops of sweet
oil should be put into the passage. The sup-
purative discharge from the ears in young
children may generally be relieved by* some
slightly .astringent lotion, such as a weak so-
lution of vitriolated zinc or sugar of lead.
When deafness is_ consequent upon loss of
nervous power, either focal or general, no
relief can be expected from these topical ap-
plications. Electricity has been tried with
apparent benefit in these cases.

IVry neck generally depends upon a pre-
ternatural contraction of the mastoid muscle
on one side. The muscle in this case to be
carefully divided, lest the parts below it be
injured. Mr. B. Bell has proposed a machine
(iig. 40.) for supporting the head after the di-
vision of the muscle, until it unite and regain
its power.

Bronchotomy. When the trachea is to be
opened, we are directed to make a longitu-
dinal incision, of about an inch and a half,

through the skin and cellular substance, com-
mencing at the under end of the thyroid car-
tilage

; the muscles are then to be separated,
the operator taking care to avoid the thyroid
gland: when the trachea is laid bare, and the
bleeding vessels secured, a puncture is to be
made with a common lancet between two of
the rings of the trachea, of such size as to ad-
mit a canula. Dr. Monro directs that a
double canula be used, and the inner one
withdrawn from time to time, and cleared of
the obstructing mucus. He directs the in-

strument to be fixed by a strap round the
Uteck. As soon as the purposes are accom-
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plished for which an opening was made into
the trachea, the canula is to be taken out, and
the wound closed by adhesive plaster.

Paracentesis of the thorax. When the
chest is opened in order to evacuate purulent
matter, or water, from this cavity, an inci-
sion should be made with (he scalpel through
the skin and cellular membrane, between
the sixth and seventh ribs, from one to two
inches long; and, in the direction of the ribs,
the muscles are next to be divided, and the
incision made as near as possible to the up-
per edge of the inferior rib. The pleura now
exposed is to be gently opened

; if the
lungs adhere to the ribs where the incision is
made, the fluid will not immediately dis-
charge itself from the opening: in this case,
fne adhesion may be separated by a blunt
probe, or the incision may be carried a little
on towards the sternum. When the fluid
begins to How out, a silver canula (tig. 43.)
may be intioduecd into the wound, attached
to the patient’s body ; and being provided
with a cork to it, the operator is either to let
out the whole of the matter at once, or to
draw it off at different times according to the
strength of the patient. The wound, after
the evacuation of the fluid, is to be kept open
for some time.

1 1

Paracentesis of the abdomen. Tapping is
usually performed by puncturing the abdo-
men at about midway between the spine
of the ilium and the navel. Others di-
rect the opening to be made in the linea
alba. An equal pressure is required during
this operation upon the belly; such pressure
may either he made by bandage, or by the
hands of assistants

; the part at which the
puncture is to be made being drawn a litt’e
over the edge of the bed, if the patient be
found lying in a horizontal situation, the sur-
geon fixes the head of the instrument (a
trocar) while the fore-finger directs its poini;
he is then to push it forward till it ceases to
meet with resistance. The perforator is now
to be taken out, and the water allowed to
discharge, while the pressure on the surround-
mg parts is continued and increased. After
the whole of the water is drawn off, the wound
may be covered with a pledget of simple
ointment, over this may he- laid some flannel
nipped in spirits, and bandages are now to
lie applied round the body with firmness.
1 he bandages should not he removed for one
or two days succeeding the operation; after
tins time they may be taken off' daily for a

'

little while, and the abdomen rubbed with
some stimulant embrocation.

Hernia:. From malconformation, pre-dis-
position, or accident, the contents of the ab-
domen may protrude beyond their bound-
aiies, and thus constitute hernia, or rupture,
i he most usual places of this descent are
tin ougli the ring ot the external oblique mus-
cle, constituting bubonocele or inguinal and
scrotal hernia,, and hernia congenita, from
under the ligament of fallopius or poupart,
forming femoral hernia, and from the navel
constituting umbilical hernia.

-The causes of rupture we have said are
either pre-disposition, accident, or malcon-
iormation. Where the constitutional ten-
dency is observed, the exciting causes should
with solicitude be avoided. These are vio-
lent muscular exertion, particularly of those
muscles whose action is principally upon the

contents of the abdomen, such are especialV
called into action in violent‘Strainings-to' pro’*
cure stool, in tits ot coughing, hurried respi-
ration, laughter, Ac.

It is hernia congenita alone that imme-
diately follows upon malconformation, stiicf-

!y speaking. 1 his is occasioned by the pro-
trusion of some portion of the bowels through
the passage by which, just previous to birth,
the testicles descend from the abdomen into
t!ie scrotum: such passage is commonly
shortly closed after the descent, atid thus the
intestine prevented from entering the bag of
lie tdsticle. In the case of congenital hernia
the opening is preserved.

Herniai, with the exception of the one just
mentioned, are invested with peritoneum, and
thus enclosed ip a sac ; and to whatever ex- .

tent the protrusion may have taken place,
the tumour still forms in a manner a part of
the abdominal cavity. Rupture is an im-
proper apeliation for the disorder.

it may easily be conceived tha't parts thus
protruded, even independently of the imme-
diate inconvenience with which they are at-
tended, are in no measure free from danger of
serious and alarming consequences. Wo
have a large swelling, for instance; a pait, in
many cases,, of the canal, -by which the
faeces are constantly passing forward to the
anus; and this swelling, so disproportionate
to the passage through which it has been
protruded, that it is only in some situations of
the body, when the parts are not full and
tense, that in any case, and with duly ma-
naged piessutepthey can even for a time be
made to resume Uteir former and natural situ-
ation.

The reduction of hernia ought then, by all
means, to be attempted as soon as it is "per-
ceived ; and future descents prevented by
constant and uniform pressure over the part
where the displacement had taken place. For
the diffeient kinds of trusses used for this pur-
pose, see figs. 42, 43, 44.

V. hen, from neglect on the part of the pa-
tient, a hernia is incapable of reduction, and
is at the same time free from pain or stricture
of any kind, especial care should be observed
in avoiding a repetition of the causes which
pioduced the disease. Die alvine discharges
are to'be regularly maintained, and all violent
exertions guarded against

;
and, withdue caje,-

an irreducible and increasing hernia often
continues through life without any impedi-
ment in the functions, or any interruption in
the communication between the protruded
and contained portions ot the abdominal
contents.

;

r

l’he dangerous symptoms in hernia: ori-
ginate either from spasmodic stricture of the
aperture through which the sac and its con-
tents have passed, or from distention and in-
flammation of the parts protruded: in this
last case, indeed, the symytoms may be
attiibuted to stricture; for the opening, al-
though of sufficient size to aijow of the com-
munication between the tumour and the ab-
dominal cavity previous to their falling into
disease, now that the contents of the tumour
are preternaturally enlarged and inflamed,
becomes too narrow' for such communication;
its unyielding edges form a stricture on the
inflamed vessels, and thus increase the iiv?

flammation and its consequences. The dis-
order is now called strangulated hernia. The
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signs of approaching strangulation are the

following; pain in the tumour, an unusual

uneasy sensation ovef the whole belly, in-

creased by any exertion of the abdominal

muscles, costiveness, quick and hard pulse,

nausea, vomiting, an increase and extension

of the pain, greater tenseness in the abdomen,

extreme anxiety, and other symptoms oi pe-

ritoneal inflammation.

These symptoms demand speedy remedies;

when the’mflainmatioir and pain are already

too violent to admit of attempts to reduce the

rupture, they should be, ifpossible,subdued by

fomentations over the tumour, and the whole

of the abdomen, by the injection or clysters,

by warm bathing, and by topical and general

blood-letting. The return of the bowels

should as soon as possible be attempted, for

inflammation may have been present for some
time without so much of stricture on the ring

having been induced as to prevent reduction,

if properly reguated. The patient should

be placed on the side opposite the hernia,

with his pelvis and lower limbs raised, in order

to relax the muscles; the tumour is thereto be

grasped, and pressure made with the fingers

in a direction upwards, and a little inwards

towards the crural arch, if the hernia be of

the thigh; upwards, and outwards towards the

ring, if it bean inguinal or scrotal hernia.

When the inflammatory symptoms con-

tinue, the tumour is incapable of reduction,

and every appearance proves a complete

strangulation of the hernial sac
;
there is no

safety for the patient, unless in the operation

which we are now briefly to describe for the

inguinal and femoral hernia, which are the

principal , and almost only cases of strangulat-

ed hernia lor which the surgeon is called

upon to operate.

Operations for inguinal or scrotal her-

nia;. The patient should be laid with his

body in an almost horizontal position ; while

the buttocks are somew hat elevated, the thighs

are to be raised, and secured by assistants; the

parts are first to be shaved, an vneision is then

to be made with a scalpel through the skin

and cellular texture, commencing about an

inch above the tumour, and carrying it down
some way below the abdominal ring

;
the ring

being thus exposed, a directory is to be in-

troduced between it and the .sac, in a direc-

tion upwards and outwards. A blunt pointed

bistuory is to be inserted in the groove of the

directory, and the ring dilated by this instru-

ment till the point of the linger can be intro-

duced; while the surgeon makes the dila-

tation of the ring sufficient to reduce the

hernia, he must be careful of not dilat-

ing too freely, lest the bowels be again

forced down. The stricture being thus re-

lieved, the protruding intestines are to be re-

turned, the outer wound closed with stitches,

and proper bandages applied. When the

wound has cicatrized, a truss should be

worn.
The operation for femoral herniie is per-

formed much in the same manner. Here the

stricture is from the ligament of the thigh,

which, after the sac has been opened, is to be

divided to the requisite extent.

Hydrocele . Hydrocele, or dropsy of the

scrotum, is either encysted or anasarcous
;

either diffused thro'ngd the cellular mem-
brane, or contained in the tunica vaginalis.

The anasarcous hydrocele is distinguished

from the encysted by the general spreading

of the tumour, by its comparatively rapid

progress ; and although it sometimes depends
.upon a topical cause, by its being more usu-

ally connected with general dropsy. Anas-

arcous hydrocele is treated by scarifications,

or punctures; but unless the dropsical ten-

dency be counteracted by general remedies,

much advantage is not to be expected from
either.

Hydrocele of the vaginal coat generally

first comes on with a sense of fulness about

the inferior part of the testicle, which gra-

dually becomes more tense, and rises higher

in the body of the testicle: the increase of the

swelling sometimes occasions the penis almost

to disappear. The tumour throughout is

scarcely attended with any pain
;

it is usually,

but not invariably, transparent; its trans-

parency and fluctuating feel, indeed, have
been made a criterion to distinguish this

from scrotal hernia ; but such distinction is

formed with more accuracy by the manner in

which the disorder has commenced and pro-

ceeded, viz. from below, upwards
;
(the con-

trary is the case with hernia:) and by no de-

gree of pressure making the swelling to dis-

appear.

The tunica vaginalis may be punctured,

and the water drawn off as in other species

of dropsy; but this operation affords only a

temporary, not a radical cure. The radical

treatment consists in not merely evacuating

the water from, but causing an irritation be-

tween the vaginal and albugineous coats of

the testicle, to make them adhere, and thus

obliterate the cavity. This is effected by in-

cision, by caustic, or by injection; the last

of which, recommended by Mr. Earle, is

now, on account of its mildness, ancl safety,

very generally practised. The water is first

drawn off by a trocar passed into the under
and fore part of the tumour; the canula of

which is still left in the orifice, the operator

securing it with one hand, passes the tube of

;
an elastic bag (filled with red wine somewhat
diluted) directly through the canula; lie then

injects the contents of the hag into the cavity,

leaves the tube of the instrument, which is

provided with a stop-cock, in the canula, by
which the injected fluid is retained. This,

after remaining about five or six minutes, is to

be taken out, and the fluid suffered to dis-

charge itself through the canula.

The wound in the testicle is now to be co-

vered with a pledgit of lint
;

the testicle it-

self is to be supported in a suspensary band-

age, and the patient confined to his bed
for some days. After this method of treat-

ment, hydrocele is apt to return, but the ope-

ration can then be repeated.

The spermatic cord is subject to hydro-

cele, both of the anasarcous and encysted

kind. The latter is sometimes confounded

with hernia, but may be distinguished from

it by thetumour commencing at some distance

down the cord, though it is stiff above the

testicle, which is not the case in the hydrocele

of the tunica vaginalis. This swelling may
likewise be distinguished from hernia; by its

not being altered in size from any posture or

pressure. When the tumour becomes large,

the palliative, or radical cure, as in the va-

ginal hydrocele, must be resorted to.

Varicocele is an unusual distension of the

scrotal veins. Circocele, the same affection

of the spermatic cord. Spermatocele is a

disordered distension of the vas deferens and
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epidydimis, Rheunratacele is a distension of

the scrotum from a collection of air.

These several affections arise from local

or constitutional derangements, by remedying
which they are relieved or cured.

Sarcocele is a schirrous enlargement oi the

testicle, like other cancerous affections (lor

this disorder, sooner or later, commonly tern

minutes in open ulcer), it is sometimes’ pro-
duced by obvious causes, at others it toiu-

mences imperceptibly. Sometimes it re-

mains in a schirrous state for a long time ; at

others, especially when the subject of tide

disorder is advanced in years, it soon break's

out into open cancer.

When for tins affection it becomes nect--

sary to extirpate the testicle, the operation is

to be performed by making first an incision
some way above the abdominal rings, which
is to be carried through the adipose mem-
brane to the bottom of the scrotum. A firm
waxed ligature is to be passed round the sper-

matic cord, near the ring ; the vessels are then
to he tied by a running knot, and divided at
a little distance below the ligature. The
testicle and cord are to be removed bv dis-

secting from above downwards, with the’ com-
mon scalpel. The spermatic arteries and
veins are then to be taken up with the temi-
culum, and ligatures passed round them ; the
ligature round the body of the cord being
slackened, the edges of the wound are roe to
be brought as accurately together as possible,
and secured by adhesive plaster, leaving the
ligatures hanging out of the wound. The
compress of linen and a T bandage are to be
applied over the whole.

Inflammation is to be as much as possible
prevented by keeping the dressings moisten-
ed with a saturnine lotion, but the wound is-

not to be examined until about four or five
days from the operation..

Of stone in the bladder..

A disposition to calculary concretions very
often displays itself in early life. Large stones
have been extracted from the bladder of very
young subjects. Most commonly* however,
life has considerably advanced before these
concretions form at least to any perceptible
extent, either in the kidneys or in the blad-
der. The symptoms of stone are irregular.
One of the first sensations is often an uneasi-
ness referred to the point of the urethra
which is more observable during the passage
of the urine. This sensation appears in

&
a

manner to increase the desire to make water,
which is often discharged with difficulty, and
only by drops. Sometimes a constant' dull
pain is experienced in the region ofthe pubis:
at oilier times the pain is more severe, and
not continued. Exercise, especially ridin«-
on horseback, increases the symptoms. When
the calculus is secreted in the kidneys, pain
is felt in the Joins, which frequently passes
along towards the bladder. Such ’are the
symptoms by which the existence of stone
may be without much hesitation decided’
upon. When small concretions are thrown
out of tiie bladder with the urine, the nature
of the complaint is of course unequivocal.
When there is room for doubt, a sound:

(fig. 50) is to be introduced into the bladder.
This instrument, previously to its introduc-
tion, should be moistened with oil. The-
suigeoo is to lay hold of the penij with hi^
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)e:t hand, while with his tight ha introduces
it with its concave side turned towards the
holly ; the left hand is now to draw the penis
gently forward, and upon the instrument,
which is tints gradually inserted into the
bladder. ]t the sound drop immediately
upon the stone, the surgeon will teel a tre-

mulous motion. In this, however, lie must
he careful that lie is not deceived. If the

instrument have not, at its lirst introduction,

hit upon the stone, it is to be moved in va-

rious directions, or the finger may be passed
into the anus, or the body of the.patient pla-

ced in different postures. Even if after these
trials, the existence of stone does not appear
obvious from sounding, the operation may in

a day or two be repeated.

To dissolve stone in the bladder various

expedients have been practised, but without
success. All that art has hitherto been able
to accomplish, is in some measure to obviate

the constitutional tendency towards its pro-

duction, and nothing appears more effectu-

ally to operate in this manner than a long
continued use of vegetable or mineral alkali,

saturated with carbonic acid. (See Materia
Medic a and Pharmacy). The pain of
stone may sometimes be temporarily reliev-

ed by opiates and other antispasmodics, as

well as by aupdynie fomentations.

Of the operation for extracting stone.

(Lithotomy). Two methods only of per-
forming this operation are in the present day
spoken of: the one, the high

;
the other, the

lateral operation
;
and, indeed, the former,

“which consists of making an incision into the

bladder above the pubes, is almost entirely

laid aside. It cannot be done without wound-
ing the peritoneum, and, consequently, en-

dangering inflammation of this membrane,
the mischiefs from which have been already

expatiated on. See the section on wounds.

The lateral operation was first performed
by Frere Jacques, a French priest. It was
practised and improved by Cheselden, and
has recently undergone some alterations.

The patient, properly prepared by laxa-

tives, enemas; &c. without being too much
reduced, should be directed to retain his

urine some hours previous to the operation.

The perinaeum and neighbouring parts are to

be shaved.

A table, a little more than three feet in

height, is to be covered with blankets, pil-

lows, &c. upon which the patient is to be
laid, and secured in the following manner:
Two pieces of broad tape, about five feet

Jong, are to be doubled, and a noose formed
upon them, to be passed over the patient’s

wrists ; the patient is then to lay hold of the
middle of his foot upon the outside ; one end
-of the tape is to be passed round the hand and
foot, and the other round the ancle and
hand, and the turns repeated in the reverse

way ; each hand and foot is then to be tied
;

the buttocks are to be brought an inch or

two over the edge of the table, and by pillows

to be raised higher than the shoulders. One
pillow should be placed under the patient’s

head.

The surgeon is now to introduce a grooved
staff (fig. 51) through the urethra into the

bladder, with this he feels the stone ; he
then inclines the staff oblicjuely over the right

groin, so that its convex part may be felt in

the perinaeum, on the left of the rapine. He
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then fixes it, and gives it to an assistant, who
holding it with his right hand, is to press it

gently, until, with his left hand, he raises

and supports the scrotum. The operator,

now seated or kneeling between the patient’s

thighs, makes an incision with a convex-edged
scalpel through the skin and cellular texture,

immediately below the symphisis pubis, which
is just under the scrotum, and where the crus
penis and bulb of the urethra meet; and on
the left side of the rapine, and in a slanting

direction, continues it downwards and out-

wards to the space between the anus and
tuber of the ischium, terminating somewhat
lower than the base of that process. As soon
as the integuments are thus divided, two
fingers of the left hand are to be introduced,
with one keeping back the lips of the wound
next the raphaj, and with the other pressing
down the rectum. The surgeon should be
particularly careful not to cut the crus of

the penis, which can be easily felt and sepa-
rated with one of the fingers at their under
part. The surgeon now makes a second in-

cision almost in the same direction as the
first, but rather nearer the rapine and anus.
The transversalis penis will by this second in-

cision be divided, with as much of the levator
ani and cellular texture as will make the
prostate gland perceptible to the finger.

The operator now has a view of the mem-
branous portion of the urethra; he i to seek
the groove of the staff with the fore finger of
the left hand, the point of which is to be
pressed along from the bulb of the urethra to
the prostate giand. It is to be kept there,
and turning the edge of the scalpel ^upwards,
he cuts upon the groove of the staff, and
divides freely the membranous part of the
urethra, from the prostate gland to the bulb,
till the staff can be perceived perfectly bare,
and the point of the finger admitted.

The prostate and neck of the bladder
are now to be divided, which may be done
by a scalpel, but the gorget (51) is more usu-
ally employed. The membranous part of the
urethra being divided, and the fore finger
retained in its position, the point of the
gorget, previously adapted to the groove, is

to be directed along the nail of the finger,

which will serve to conduct it into the groove
of the staff; to this particular attention is to

be given. The operator now rises, takes the
staff from the assistant, raises it to nearly a
right angle, and presses the concave part
against the symphisis pubis

; again satisfies

himself that the beak of the gorget is in the
groove of the staff, and then pushes on the
instrument till its point slips from the groove
into the bladder

;
further than this the

gorget is not to be carried, lest the opposite
side of the bladder be wounded. The en-
trance of the gorget into the bladder will be
shewn by the intermediate discharge of the
urine from the wound

;
the staff is now to

be withdrawn, and the finger pushed up along
the gorget to search for the stone, that the
manner of introducing the forceps may be
known

;
at least that the finger serves to di-

late the wound in the bladder. A pair of
forceps (fig. 52) are now to be introduced
with their blades shut close, and tire gorget
is then to be drawn slowly away in the same
direction in which it entered. The handles
of the forceps are now to be depressed till

they are nearly horizontal; one blade is to

be directed towards the symphisis pubis,

when the stone is touched, the blades of the
forceps are to be opened and moved in vari-

ous directions, so as to lay hold of the stone
;

if the operator find a difficulty in doing- this,

the linger may be introduced into the rectum,
and that part of the bladder which may lodge
the stone, elevated. If the forceps happen
to grasp the stone, in a direction inconveni-
ent for its extraction, it should be permitted
again to slip out of the blades. The stone
should be extracted slowly. When it has
broken in the bladder, or is in detached
pieces,. the scoop (iig. 53), or finger may be
introduced to retnove«the smaller fragments.
Sometimes it is necessary, to- inject the wound
with warm water, and raise the patient’s body,
in order to wash out some of. the remaining
concretions.

When any considerable artery bleeds,
it is, if possible, to be taken up with a' liga-

ture
;

if this cannot be done, pressure is to be
made on the 'wound with a firm roller.

When the operation is over, the pelvis of
the patient should be placed lower than the
body, in order to preserve the wound in a
depending posture, to facilitate the discharge
of blood. When the bleeding has subsided,

the bandages are to be untied, a piece of dry
lint put between the lips of the wound, which
is to be often renewed, and the thighs are to
be brought together. The patient is then to

be laid in a bed, with the pelvis low, a large

dose of laudanum given ; and when much
pain is afterwards complained of in the ab-
domen, anodynes' are to be given by the
mouth and by enema, and fomentations, with
bladders of warm water, are to be applied
to the pubes. Sometimes after the ope-
ration of lithotomy, the wound will be healed
in a month ; at other times, even if the ope-
ration be successful, the patient will be con-
fined for three or four months.

Incontinence of urine. This may arise

from various causes ; loss of power in the
sphincter of the bladder, irritation about the
neck of this organ, laceration of its coats,

or pressure from the uterus in advanced stages
of pregnancy, are circumstances which may
be conceived fully adequate to produce an
incontinence or suppression of urine.

When a suppression of urine arises from
deficient power in the bladder to expel its

contents, the catheter (figs. 75 and 76) is to

be introduced in the same manner as the
sound, in order to draw off the water ; in

cases likewise of suppression from the pres-
sure of the gravid uterus, the catheter is often

employed with much advantage.

When the urine is retained in consequence
of irritation and inflammation in the neck of
the bladder, the disorder is violent and
alarming; it is characterised by the ordinary
symptoms of inflammation, attended with an
extreme pain and much swelling of the -affect-

ed parts, so that the catheter cannot be intro-

duced. Treatment: Topical and general
blood-letting, anodyne fomentation, opiates
in large dose

;
injections into the rectum of

warm water, warm bath.

If the disorder, notwithstanding these
means, continues, and every attempt has
failed of introducing the catheter, a puncture
must be made into the bladder; this ope]
ration is by. some recommended to be per-
formed above the pubis, by introducing a
a laucet.poiiited trocar of two inches long,

11



about an inch and a half above the pubes

directly into the bladder, and withdrawing

the stileete to permit the urine to flow through

the canula ;
to the canula a cock is to be

fitted, in order that the urinary discharge

may afterwards not be continual, and by

drops, but at intervals.

When the puncture is made from the peri-

neum, the trocar must be introduced at a

little distance from the rapha perinei, and

passed into the bladder, a little to the upper

and outer side of the prostate.

Fistula in perinxo. A sinuous ulcer in

the perineum may be produced by wounds

in the bladder, or neighbouring parts, or may

arise from inflammation of these parts, com-

mon, venereal, or cancerous. When the

complaint is local, it is to be treated by in-

cision in the manner of other fistulous ulcei.s,

and dressed with emollient applications, or

with poultices, according to the nature and

degree of the inflammation and discharge.

Fistula in ano. This is a sinuous ulcer in

or near the rectum. It is called complete,

when it has an external opening in the integu-

ments, independant of the gut, while it <3 the

same time communicates with the gut. W hen

there is no actual communication ot the ulcer

with the rectum, it is called an incomplete, fis-

tula; and when without any external opening,

the ulcer communicates with the gut, it is de-

nominated occult.

Fistulous ulcers near the rectum, may be

produced by any local causes ot nutation ,

they frequently ioflow upon the inflammation

produced by 'obstinate hemorrhoidal affec-

tions. Piles, indeed, are perhaps the most

common source of fistula in < no. These are

to be remedied by laxatives of a bland and

oily nature, by sitting over warm water as

the best means of fomenting the parts
;
and

if the pain and swelling are considerable, by

the application of leeches upon the tumour:

such applications are principally suited to

what are termed blind piles. When tiie dis-

order is accompanied by a discharge of blood

from the anus in an excessive degree, cold

and astringent are to take place ot warm and

emollient applications, such as solutions 01

sugar of lead, or the simple application of

cold water ;
while costiveness, even in the

case of bleeding piles, is to be carefully guard-

ed against, by laxatives: chalybeates intei-

nally will often be attended with much ad-

vantage. The tinctura ferri muriati ot the

London pharmacopoeia, has been given as a

preventive of piles, with much apparent be-

nefit. In the treatment of the complaint,

it ought alwaysto.be examined, whether it

acknowledges a local or a general cause, and

whether the hemorrhoidal disposition depends

upon debility, which is often the case, and is

then onlv to" be combated by tonic agents.

When an abscess has formed in or about

the rectum, and the tumour points exter-

nally, a free incision ought to be made into

its most depending part, in order to discharge

the matter as speedily as possible ;
the wound

is then to be covered with soft linen, upon

which is spread some simple mild ointment;

and if the surrounding parts are much inflam-

ed, a large emollient poultice laid over the

dressing.

When the abscess has been permitted to

open itself either externally or internally, and

has degenerated into a sinuous ulcer, which

is known by the nature ot the discharge,
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the direction of the sinus or sinuses must he

ascertained, by feeling with the finger in

the anus; when their course is ascei taineu,

a free incision is to be made along then

whole length ;
the patient is to be placed

so that his body shall lean upon a table or

a chair ; the surgeon is to introduce his lingei

,

oreviously oiled, into the rectum. A crooked

probe-pointed bistoury is then to be inserted

into the fistula, and pushed against the finger

in the rectum ;
the instrument is now brought

downwards, the sphincter of the anus di-

vided, and the sinus thus laid open. \\ hen

the fistula is occult, it is necessary to make

an artificial opening, previous to tire passing

of the bistoury. After the sinus or sinuses

have thus been laid open, pledgets of lint or

soft linen spread with simple ointment, aie to

be gently insinuated into the wound, and a

compress of soft linen applied over the sur-

face, and kept there by bandage. The chess-

ings during the cure are to be often renewed,

at least once in twenty-four hours.

Abscess will sometimes form slowly in the

rectum, and discharge its contents without

any fistulous ulcers following. In these cases,

after the discharge of the matter, much ad-

vantage is often found in the use, for some

time, of astringent and detergent injections,

such as of lime-water : which the patient him-

self, by means of a syringe contrived for the

purpose, may with ease and safety inject

Explanation of the Plates.

Fig. 1. A lan :et and canula for discharging

the contents of an abscess by

seton

means of a

Fig. 2. A director for guiding the knife in

discharging the contents of ail abscess, &c.

Fig. 3.- A pair of forceps for extracting

polypi
, . ..

Fig. 4. A slit probe for conducting a liga-

ture to the root of a polypus.

Fig. 5. A ring probe for assisting in secur-

ing a ligature upon the root of a polypus.

Fig. 6. A double canula for fixing a liga-

ture upon the root of a polypus.

Fig. 7. A bandage for making compres-

sion after performing the operation of arteri-

otomy at the temples.

Fig. 8. A seton needle.

Fig. 9. a, b, Two pins of different forms

used in the twisted or hare-lip suture. The
first commonly made of silver, with a move-

able steel point
;
the other of gold.

Fig. 10.
r

l'he tourniquet now most gene-

rally used.

Fig. 11. The tenaculum used in drawing

out the mouths of bleeding vessels for the

purpose of securing them by ligature. .

Fig. 12. A blunt-pointed bistoury.

Fig. 13. A raspatory for removing the

pericranium in the operation of the trepan.

Fig. 14. The trephine, with all its parts

connected and ready tor use. a, 1 he centre-

pin, which can be raised or depressed by the

slider b. c, The part where the saw is unit-

ed to the handle by means of the spring d.

Fig. 15. A brush for cleaning the teeth of

the saw.
.

Fig. ' 6. Forceps for removing the piece ot

bone° when nearly cut through by the tre-

phine or the trepan.

Fia;. 17. A levator also employed in re-

moving the piece of bone.

Fig. 18. A lenticular for smoothing the

ragged edge of the perforated bone.
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Fig. 19. A speculum used for keeping the

eye-lids separated, and the eye fixed, in

performing various operations upon that

organ.

Fig. 20. A flat curved hook for elevating

the upper eye-lid, and fixing the eye, in per-

forming various minute operations upon its

surface.

Fig. 21. A couching-needle.

Fig. 22. A couching-needle for the right

eye, fitted for the operator’s right hand.

Fig. 23. A knife for extracting the cata-

ract.

Fig. 24. A flat probe for scratching the

capsule in extracting the crystalline lens.

Fig. 25. A flat probe or scoop for assisting,

in removing the cataract.

Fig. 26. A knife for extracting the cata-

ract from the right eye.

Fig. 27. One of Anel’s probes for remov-

ing obstructions of the lachrymal ducts.

Fig. 28. A syringe and pipe, (by the same)

for injecting a liquid into the lachrymal ducts.

Fig. 29. A crooked pipe which fits the

syringe.

Fig. 30. A trocar and canula for perforat-

ing the os unguis in the operation for the fis-

tula lachrymalis.

Figs. 31, 32, 33. ' Instruments employed

by Mr. Peltier in the operation for fistula

lachrymalis. Fig. 31. a conductor for clear-

ing the nasal duct. Fig. 32. a conical tube

to be left in the duct. Fig. 33. a compress-

or for fixing the tube in its place.

Fig. 34. A trocar for making an artificial

parotid duct.

Fig. 35. Pins used in the operation for

hare-lip, represented as they are. usually in-

serted into the part.

Fig. 36. A gum-lancet.

Fig. 37. A trocar for perforating the an-

trum maxillare.

Fig. 38. Mr. Cheselden’s needle, with an

eye near the point, for tying a knot on scir-

rhous tonsils.

Fig. 39. An instrument for perforating the

lobes of the ear.

Fig. 40. An instrument recommended by

Mr. B. Bell for supporting the head after the

operation for wry neck.

Fig. 41. An instrument invented by Dr.

Monro for fixing the canula after the opera-

tion of bronchotomy.

Fig. 42. A spring-truss for an inguinal or

femoral hernia of one side only. _ ^

Fig. 43. A silver canula for carrying off

pus collected in the thorax.

Fig. 44. A spring t uss for an umbilical

hernia.

Fig. 45. A spring-truss for an inguinal

or femoral hernia existing on both sides.

Fig. 46. Mr. Andre’s trocar for evacuating

the contents of an encysted hydrocele.

Fig. 47. Mr. B. Bell’s trocar for operating

in the hvdrocele.

Ffo. 48.' A bag of resina elastica, with a

stop-cock and short pipe, which fits the ca-

nula of the trocars figs. 77, 78, for the pur-

pose of injecting the cavity of the tunica

vaginalis, in the case of hydrocele.

Fig. 49. A straight-edged bistoury, sharp-

pointed.

Fig. 50. A sound used in searching for the

stone.

Fig. 51. A grooved staff for the operation

of lithotomy.
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Fig. 5?. A cutting gorget.
Fig. 53. Extracting forceps.
I-

ig. 54. A scoop.
Fig. 55. A catheter for a male,
f ig. 56. A catheter for a female.
I'ig. 57. A bistoury used in the operation

for phymosis.
fig. 58. A silver canula for conducting

the urine after amputation of the penis.
f ig. 59. A bistoury, with a probe of Ue\!-

ble silver joined to it, to be used in the ope-
ralion for fistula in ano.

i ig 60. A bistoury, which has been lately
•used by some practitioners in the operation
for iistula in ano.

I'ig. 61. A wire of silver or lead, with a
tube of the same metal, for laying open a fis-
tula in ano.

Fig. 62. A bandage for supporting the end
cf the rectum in cases of prolapsus ani.

Fig. 63. Represents a fractured limb
dressed with an eighteen-tailed bandage, and
placed in the manner recommended by Mr
J’ott.

I' ig. 64. Air. Gooch's machine, improved
by Dr. Aikin, for keeping a fractured thigh-
bone properly extended. The upper circular
bandage goes round the waist, the under one
fixes immediately above the knee.

Fig. 65. A bandage for a fractured patella.
Fig. 66. A leather splint for a fractured

ieg
;
Fig. 67. Mr. James’s machine, which is an

improvement upon one invented some years
ago by Air. \\ iiite, of Manchester, for retain-
ing fractnred thighs, or bones of the leg, in
their natural situation.

f ig- 68. The common collar used in dis-
tortions of the spine.

Fig. 69. Stays recommended by Air. Jones
for distortions of the spine.

Fig. 70. An apparatus for a distortion of
the leg.

Fig. 71. An amputating-knife.
I’ig. 72. A retractor of cloth or leather.

Used in amputating the larger extremities.
fig. 73. Iron retractors recommended by

Dr. Monro) in amputation of the larger ex-
tremities.

Fig. 74. The amputating-saw now ipost
generally used.

Fig. 75. Pincers for nipping off any points
of bone which may remain after the saw has
been used.

Fig. 76. A catline used in an amputation of
the leg.

Fig. 77. An apparatus invented by the
late Dr. Alonro for the cure of a rupture of
tiie tendo Achillis.

Fig. 78. A pair of spring forceps, for lay-
ing hold of the extremities of arteries, &c.
SUR1ANA, a genus of the decandria

pentagynia class of plants, the corolla of
which consists of five petals, obversely ovat-
ed, patent, and of the length of the cup

:

there is no pericarpium except the crusts of
the seeds, which are live in number, and
roundish. It is a native of South America.
There is but one species.

Si R-REBUTTE ll, a second rebutter.
SUR-REJCINDER. As a rejoinder is

the defendant’s answer to the replication of
the plaintiff, so a sur-rejoinder is the plain-

tiff’s answer to the defendant’s roinmrW
' r > *vjv/uiuci xj pjcwii

tiff’s answer to the defendant’s rejoinder
Wood’s Inst. 586.

SURRENDER, a deed or instrument,
testifying that the particular tenant of lands or

SUE
tenements for life, or years, does sufficiently
consent and agree, that he who has the next
or immediate remainder or reversion thereof,
snail also have the present estate of the same
hi possession

; and that he yields and gives

|

up the same to him
; for every surreneferer

I

ought forthwith to give possession of the
i

things surrendered. West. Sym.

j

SURROGATE, one who is substituted or
appointed in the room of another

; as the bi-
shop or chancellor’s surrogate.

SI RSOLID, or Sur deso lid, in arith-me ic and algebra, the fifth power, or fourth
multiplication of any number or quantity con-
sidered as a root.

Sursolid Problem, in mathematics, is
that which cannot be resolved but by curves
.

a higher nature than a conic section, e. gr.m order to describe a regular endecagon,* or
figure ot eleven sides in a circle, it is required

I

to describe an isosceles triangle on a right
line given, whose angles at the base shall be
quintuple to that at the vertex

; which may
easily be done by the intersection of a qua-
clratnx, or any other curve of the second gen-

SURVEYING OF LAND. Surveying, or themeasunng of land, is by some supposed'to have
U,

lts or,g'u Egypt, and that, more esneci-
> , on the banks ot the Nile; the inundations

oi Which are said to have obscured the land-marks which the land-owners yearly made
etween their neighbours’ property and theirown

; and to avoid this annual inconvenience,R was found necessary to devise some plans
ot form and dimensions which they could em-ploy after every inundation. Such was the
opinion of Herodotus, Proclus, and others,
winch has been continued down to the present
age : but it is not our intention to justify such
opinion, and we are rather disposed to counte-
nance a position laid down by a modern travel-
er (Mr. Brown) who has spent much time on
the borders of the Nile. He tells us, in Upper
Egypt the river is confined by high banks, which
prevent any inundation of the adjacent country:
and so also in Lower Egypt, except at the ex-
tremities of the Delta, where the water of the
Nile is never more than a few feet below the
surface of the land, and where, of course, the
inundations take place

; here, however, the
country is, as may be expected, without inha-
bitants.-—But wherever the origin of this sci-
ence might have been, the usefulness thereof is
now-a-days, well known and appreciated.

.
Geometry is the foundation of land-measur-

ing
; and we shall proceed to the most practical

rules for finding the areas of such geometrical
figures as occur in surveying.

Square. The area of this figure is found by
squaring the length of either of its sides, or by
multiplying the base side by its perpendicular-
as in Plate Surveying, % 1, AB" is therefore =
the area. fir. a a -on

SUR
product is the area

;

ab x re = area. (Kg, 4.)

Also, when all the sides are given, from halfhe „f , ,e ,|,ree ,ides subtrfct ™jverally: multiply the hll]f sum and lhe
“
hr
“

remainders continually together; t!>e so"are-root oi the last product will be the area;'that is,

j a -j- b -j- c

(l —j- O

X
2

~ c — the area, where a, b
, and e,

denote the three sides.

Otherwise,when two sides and their included
angle are given, multiply the two sides tomlm-

dn - haff
P
H°-

dl
l

Ct by t]
’,

e naturai si»e of the an-
gle, half this last product — the area: that is,

ab x ac nat. s

.

of z_a
area.

Trapezium. Divide it into two parts by a dia-
gonal line

; demit perpendiculars from tlie other
angle.,. Multiply the diagonal by the sum of thetwo perpendiculars : half the product — area ;

(fig. 5.) that is, - area
2 — to..

Otherwise, where two diagonals and the angle
o their intersection are given, multiply the pro-duct of the diagonals by the nat. #. of the angle
0 intersection, and half this product will

area (fig. 6;) that is,
AC X db X nat. >-. Z.E

2
Or, when it can be inscribed in a circle, and

t he sides are given
; from half the sum of the

sides subtract each side severally
; multiply the

lour remainders continually together, and the
square-root of the last product will be — area •

(fig. 7), that is,
’

sj „ s,

So also, AB x BC — the area.

Parallelogram, rectangles!. The area hereof is
found by multiplying the length by the breadth;
as AB x AD z= the area. See fig. 2.

Rhombus, or RhomboiJes. Multiply the base by
the perpendicular height : thus, in fig. 3, AB XED — the area.

/s

Also, when two sides and their included angle
arc given, the product of those sides multiplied
by the natural sine of the angle — area : that is

x AC x nat. s. / A — area.

Trapezoid. Multiply half the sum of the pa-
rallel sides by the distance between them: and
the product = area: (fig. 8.)

AD 4- BC
2 X AB — area.

Regular Polygon. When a side and a perpendi-
cular demitted from the centre are given, half
the perimeter multiplied by the perpendicular= area

:
(fig. 9.)

AB -j- BD -j- BE -j- EF -4- FA
5 X G — area.

When a side only is given, the square of the
side multiplied by the tabular number or multi-
plier below = area.

x hat is, AB" x tab. num. — area.

POLYGON TABLE.

* ^ie angFs of a regular rhombus are each
CO

; those of a rhomboides may be more or less.

Triangle. Multiply the base by a perpendicu-
lar dcmsttecl from the opposite angle ; half the

No of
Sides. NAMES.

3 Equilateral Triangle
4 Square
5 Pentagon
6 Hexagon
7 Heptagon
8 Octagon
9 Nonagon

10 Decagon
11 Undecagon -

12 Duodecagon

Tabular
Multiplier.

0.433013
1 .000000
1 .7204717

2.598076
3.633912
4.828427
6.181824
7.694209
9 . 365641
H. 196152*

Xi.c syuare or tne cuameter multiplied
by .7854 = area; (fig. 10.) i. e . AB" X .7854 —
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jrea ;
or, half the circumference multiplied by

the radius = area ; viz. AaB X Ab — area.

Circular Ring. Between two concentric circles

multiply the sum of the diameters by their dif-

ference, and that product by .7854, and the half

product — area
:

(fig. 11.)

j
AC -j- DB X AC — DB X -7854 — area.

Segment of a Circle, or Other cuwillneal figure.

Divide the line OP (fig. 12.) into any even num-
ber of equal parts, as Oa, ab, be, &c.; and let

perpendiculars be raised from these points. Put

B for the sum of a c
J., c4, and other even ordi-

nates, and C for the sum of the others ; then

four times B X twice C, X the common distance

between the ordinates, = three times the area

:

4 b " I - 2c
that is, —A x D (the common distance)

= area.

A mean breadth may readily be found, by di-

viding the whole measure of the ordinates by
the number of them, accounting the ends parts

of such number; which mean breadth multiplied

by the length, will be = area.

Ellipse. Multiply continually together the two
uses and the decimal .7854, and the product =
area ; viz. AC X BD X .7854 = area. (fig. 13.)

All pieces of land are found to be of some
one of the forms before described, or composed
*f two or more of them

;
and the general rule

for finding the content of any such compounded
figure is, to divide it into as many of the fore-

going simple figures as the case requires
;

to

measure such lines and angles in the field as may
be necessary to determine the content of each

single figure
;
and the sum of the whole will be

= area.

The Chain. The most general instrument

which a land-surveyor employs, is the chain.

—

Chains of sundry.lengths and dimensions were
invented in former days ; but that which was
most approved of, and is now in general use,

was invented by the Rev. Edmund Gunter ,
about

180 years since, and is composed of 100 links

of strong iron wire, each link 7.92 inches; con-

sequently the whole chain is 22 yards, or 4 poles

in length. Hence it appears to be peculiarly

well adapted to the measuring of land ; as 10

square chains (that is, 10 chains in length and
1 in breadth, or 5 in length and 2 in breadth,

or of any other dimensions in such proportion),

are exactly an acre.

The accompaniments to the measuring-chain

are a 6taff or rod, of the tenth part of a chain,

called an ofl'-set staff, divided into ten parts,

answering to ten links of the chain, by which
short distances are measured ; to which staff a

rectangular cross may be affixed, to set off the

direction of lines perpendicular to a general

line. Picket staves to set up in the angles of

fields are necessary
;
and ten arrows of strong

wire, which are employed by the measurer’s

assistant at each chain’s length.

The dimensions of all lines on the land are

taken in chains, or, rather, the links of a chain

;

and the contents are found in square acres,

roods, and perches. The acre, we have before

observed, contains 4 square roods ;
a rood con-

tains 40 square perch.es. In one square acre are

100.000 square links
;
in a square rood are

25.000 square links
;
and in a square perch are

625 square links.

By an ordinance of the 35th of Edw. I., as

well as by a statute of the 34th of Hen. VIII., it

is ordered, that the perch should be 16^ feet

;

but custom, however, permits perches of dif-

ferent lengths to prevail, in sundry parts of the

kingdom : for instance, in Lancashire the cus-

tomary perch is 21 feet in length; in Cheshire

and Staffordshire, 24 feet; in Dorsetshire, 15^
feet

;
in Somerset and Devon, 15 feet

; and in

Cornwall the customary perch is 13 feet.

To reduce the statute measure to either of the

customary measures, the following rules will

apply :—first, if the customary is smaller than

the statute, as the Devonshire for instance, sgy,

as the square of 15 is to an acre, or number of

statute acres, so is the square of 16.5 to the

number of customary acres :—secondly, if the

customary is the larger measure, as the Che-

shire for instance, say, as the square of 24 is to

an acre, or number of acres, so is the square of

16-J to the number of acres customary.

Before a measurer begins his work in the

field, he should consider what lines are necessary

to be measured for obtaining the content

;

taking such as require the least walking forward

and backward.

Having carefully measured such lines as will

reduce the field to some of the simple figures

before-mentioned, with such of their measuring

lines as may be necessary, he will be enabled to

find the content of each part, by the rules laid

down in the former part of this article.

We would observe, that a measurer may di-

vide the same field different ways, and obtain

the content thereof by each. For instance, the

field ABCDF. (fig. 14), may be divided into a

trapezium ABCD, and a triangle ADE.

Or, it may be divided into four triangles,(as in

fig. 15.

It may also be divided into four triangles

AE<7, ED5, Cde, and Bed, and two trapezoids

Dbde, and AB.rc; as in fig. 16.

Or, into three triangles AE<7, EBC, BC«, and

one trapezoid AaBc
;
as in fig. 17.

Land-measurers are much in the practice of

taking such lines only in the field as will enable

them to draw a geometrical plot thereof by
some scale of equal parts

;
and by taking such

measure-lines on the plot, by the same scale,

they calculate the content with less trouble than

by taking all such measure-lines in the field, as

may be necessary to reduce the same to trian-

gles, trapezia, or other simple figures.

The calculations for the quantity of land in

the same field, by the four respective methods

of taking the dimensions, will stand as follow

:

Big. 16.

Triangle AEa = Aa x ”
260 X 180 = 46300

Triangle ED5 = DJ X Ei =
450 X 330 = 148500

Triangle CDr ~ de X Cc =
470 x 50 — 23500

Tiiangle Bed — Be x cd —
320 X 60 = 19200

Trapezoid Dbde — D/> -j- de X bd

— 450 4- 470 X 560

Trapezoid AaB*. = An -j- Ik x ac

— 260 4- 3¥cTx 622

515208

- 360700-

)m3900

Fie*- 14.

Trapezium ABCD
Jib —|— De X AC

2

Triangle ADE =

460 -J- 440 X

AD X El*

1020
=s 459000

780 X 251
97890

5.56890

5 acr. 2 rds. 1
1
per. for the answer.

It is unnecessary to divide the square links of

each small part by 2 ;
as the double content may

be carried on, and the aggregate, from thence

arising, be divided by 2, once for all.

Iig. 15.

Trapezium AF.DC = De -f- X EC
~ ‘29d -j- 330 X 1020 = 634440

Triangle ABC = AC x Bb =
1020 X 470 = 479400

5 acr. 2 rds. 1
1 perches, the answer,

as before.

5 C 3

2.2768

H.072
-

5 acr. 2 rds. 11 perches, as before. 11.120

Fig. 17.

Triangle AEa — An x Ea —
330 x 10= 23100

Triangle EDC = EC xW =
1020 X 292 = 297840

Triangle BCc = B; x Ce =
624 X 390 = 243460'

Trapezoid ABca = Aa -j- Be X ae

— 634 -j- 330 X 570 = 549480

)1 1 13§8C»

~5.56940

2.27760

5 acr. 2 rds. 1
1
perches, as before. 11 ,1040~

We have hitherto confined our consideration

to such figures only, whose few sides are straight

lines of considerable length ;
but, as the general

boundaries of many pieces of land consist of

short indentations, it is necessary to avoid the

tediousneSs of computing the contents of a mul-
tude of small triangles and trapezoids

;
to find

such equalizing lines as shall constitute a tri-

angle, or other figure, of equal area with the

sum of all such triangles and trapezoids com-
bined.

Suppose, then, that an irregular boundary of

a field is of the form of fig. 18, composed of

two triangles and four trapezoids.

Draw the line AB, and at A erect a perpen-

dicular AC.—Lay a parallel ruler from A to e,

the third point. Move the upper part of the

rule to b, and note where it cuts the perpendi-

cular, as at 1.—From this point 1, lay the ruler

to d\ bring its lower part down to c, and note

where it cuts the perpendicular, at 2. From 2

lay the rule to e, and move it upwards to d, and
mark the perpendicular at 3.—From thence lay

the rule to
fi,

and bring it down to e, and mark
the perpendicular at 4.—From this point lay the

rule to B, and raise it to/, and mark the per-

pendicular at 5.—From 5 draw the line 5B
;

then will the triangle, AB5, be equal in area to

the aggregate of the two triangles and four

trapezoids.

Example. Suppose that, on some well gradu-

ated scale, the base of the triangle Agb, was
found to be 185, and perpendicular, 1 10; the

base, gh, of the adjoining trapezoid 250, and
sum of its perpendiculars 160; the base, hi, of

the next trapezoid is 120, and its perpendicu-

lars 180; the base ik 325, and the perpendicu-

lars of that trapezoid 190; the base kl of the

next trapezoid 300, and the perpendicularA

thereof 349 ; the base of the latter triangle, /B,

630, and its perpendicular, Ifi, 289 ;
and that the

content of the whole is required.

Suppose also, the content of the triangle ABC;
whose base AB, by the same scale, is 1810, anti

perpendicular AC, is 238,^ is required.



756

first. The double of the
Triangle Agb = 185 x HO = 20350
Trapezoid ghcb = 250 x 160 — 40000
Do. bide = 120 X 180 = 21600
Do. iked = 32.5 X 190 = 61750
Do. kfe — 300 x 349 = 104700

Triangle 11if = 630 X 289 = 182070

"j430470

2.15235

.60940
Content, 2 acr. 0 rds. 24 perches. 24.3 7

60~

Secondly. The double of the triangle
ABC = AB X AC = 1810 X 23b = >430780

2.1539

, .6156

24.624
Content, 2 acr. 0 rds. 24 perches, as before.

From whence it appears, that the content of
the new triangle is the same as the aggregate
contents of all the original triangles and trape-
zoids, to within the decimal of a perch.

In working with a chain and its olF-set staff, a
measurer does well in making a rough sketch in
his field-book, large enough to admit his writing
down the lengths of all the necessary lines,

whether for planning, or for casting off the
content without a plan.
Where there is a general base line, with seve-

ral perpendiculars raised thereon, it may be
best to continue the reckoning throughout that
line - and, by subtraction, find the intermediate
distances between one perpendicular and an-
other.

Example. Suppose from the sketch and dimen-
sions of fig. 19, a true plan and the content of
the field were required.

Beginning at A, draw a line towards the tree
at the upper end, and thereon prick off the dis-

tances, as in the sketch.

A; the proper points erect the perpendicu-
lars, according to their respective lengths

; and
the true figure will be as fig. 20. The whole
content may be foi nd. by seeking the separate
content of each triangle and trapezoid, from the
dimensions given in fig. 19, thus :

Of the trapez. b = 350 -f- 260~X 200 = 122000

c = 260 + 400 X 60 = 39600

d— !00 4 - 350 X 490 = 367500

e — 850 + 200 X 250 = 137500

. /— 300 + 200~x 409 — 220000

g = 250 + 400 X 500 = 325000

ofthe triangle h = 2C0 x 400 = 80000

2)1326600

6.63300
4

~2.5S2
40

The content 6 ac. 2 rds. 21 perches. ~2h28

Hitherto we hare supposed all the measuring-

lines to be taken within the fields ; but a mea-
surer may sometimes meet with fields so circum-

stanced. by woody ground, meres of water, &c.

as not to admit’ of the necessary internal lines

being taken. Such pieces of land may, how-
ever, be measured, by taking surrounding lines,

making one or more right angles with each

other, and raising perpendiculars from those

lines to the angular points of the fields
; by

which a true plan maybe constructed, and from

thence the content found, either by equalizing

the sides by the parallel ruler, or by deducting

the contents of the small parts without, from the

general content of the trapezium or surround-

ing figure : see fig. 21.

£.xiw?ple, A plan of the piece of woody ground
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\’
2

’ 4, 5, 6, 7, 8, 9, 10, 11, 12, and IS, being
drawn by a 6-chain scale, the content thereof is

required.

I be /_ A being (by the cross) made a right
one, and the sides BA and AD being measured,
the diagonal BD is readily found by construc-
tion

,
or else, by extracting the root of AB X

This diagonal being a base to the triangle
BCD, and the other sides BC and CD measured,
that triangle also is readily constructed, and
the trapezium completed.
The off-sets being made on the lines of the

trapezium, the figure of the piece of wood may
be correctly drawn.

Its content may then be obtained, either by
equalizing (with the parallel ruler, or other-
wise) the lines of the wood, and thus reducing
it to a trapezium

; or by deducting the content
of all the small trapezoids without, from the
general content of the outer trapezium, fig 22.

First, by reducing the figure to the trape-
zium, EFGH.

Ihe lines being straightened, as before direct-
ed, the diagonal of this new trapezium, found
by the scale, will be 1070, and the sum of the
perpendiculars, 1065.

eg X eV+1R io32 x 1060
Then, ~L— —— =516

2 2

X 1060= 546910= 5 acres, I rood, 34 perches,
for the answer.

Secondly, by finding the content of the sur-
rounding trapezium, (fig. 21,) and from thence
deducting the aggregate of the outer trapezoids.

To find the triangle ABD, we have, ~~

910 x 930= = 455 X 930 = 423150.

The diagonal BD = yAB 2

-f- AD 2 =
+ 9102 + 930 2 = 1301.

Then, the triangle BCD is found thus :

V s X s — d X s — b x s — c, where a, l, c,

stand for the sides, and s for the half sum of
those sides.

a — 1301

b = 970
c = 830

2)3101

1550 = s, the half sum of the sides,

f — a = 249
s — b = 580
j- — c = 720

Then, +1550 X 249 X 580 x 720 =
61 172720000 = 401463.

The triangle ABD = 4231 50
The triangle BCD = 401463

824613 = surrounding
trapezium ABCD.

Sum of

perpend. Lengths.
The trapezoid, No. 1 = 129 X 250 = 30000

2 = 110 X 520 = 57200
3 = 100 X 160 = 16000
4 = 210 X 250 = 52500
5 = 160 X 210 = 33600
6 = 130 X 320 = 41600
7 = 80 X 50 = 4000
8 = 150 X 380 = 57000
9 = 160 X 280 = 44800

10 = 250 X 160 = 40000
11 = 410 X 110 = 45100
12 = 150 X 460 = 69000
= 380 X 170 = 69600

2)556400

— (the aggregate of all the small trapezoids;
which taken from 824613 (the content of the
surrounding trapezium), leaves 546410, = 5
acres, 1 rood, 34 perches., the content, as before.
Thus far we have applied ourselves to single

fields only; but we will now proceed to the
measuring of two or more, lying contiguously
to each other

Example. From the dimensions given in the
sketch, fig. 23, the contents of the fields A and
B are required.

acres, 3 roods, 11 perches, for the measure
thereof.

Field B. = 185000 = 1 acre, 3

roods, 16 perches, for the content of that field.

As in measuring single fields, various methods
are pursued for obtaining the contents

;
such as

general lines with normals, or triangles com-
bined with normals, <kc.

;
so also may the con-

tent of each respective field, contained in an
estate, be found by like means.
The estate, fig. 24, may be measured by a ge-

neral line, with normals erected thereon, in
manner following

; viz.

Beginning at the southern end, a measurer
takes his principal line from A towards the tree
on the northern limits of his work

;
and at

every necessary point in that line, he sets off
such perpendiculars as will lead him to the
corners of each field, as in the figure. The di-

mensions taken in each field being as here given,
the content of each may be found in manner
following

:

DIMENSIONS TAKEN.
Double

Bases. Normals. Operations. Areas.
I-Aa X ±L~ 740 X 25 = 14S00
Aa X Ab -f- a2 = 360 X 80— 28800
Ab X Aa+ bo = 790 X 1500= 1185000
ac X a2 4 c/ = 490 x_ 120= 58800
bo X be = 760 x 60= 45600

2)1333000

6.665

2.66

26.

IF cf X + 4 II COCnO X 860 = 731000
dc X r/4 = 488 X 130 = 62400
c6 X cb 4 6,2 = 350 X 90 = 31500
6/ X 6,2 = 500 X 40 = 20000

fi X fq = 470 X 40 = 18,800

2)863700

4.3185

1.274

10.96

III. Im X _4/ = 820 X 40 = 32800’

gh X gm 4 hk — 590 X 1290 = 761100.
ik X ri = 770 X 30 = 23100
gb X hi 4 gl = 590 X 270 = 159300

)976300

4.8815

3.5260

21.04*
278200
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IV. Cf X C7 + ft :

c7 X 7,o

d? X cd
;

de X dy -f- en

ef X ej + ip

ip X fg

fz X ig + z,/ :

Zr X z" + r-zu :

rs X r-ru

^ X *-v

V. h« x gh

hk X h« ki

k* X kl

cd

c\ 4-

h x
il X
gi X «i + Jg
yg x j/

VI.

: 490 X 1570 = 759300
- 730 X 55 zz 62900

= 510 X 45 = 22950

- 230 x 1010 = 232300,

z 215 X 750 ~ 161250

z 370 X 70 zz 25900

z 230 X 200 = 46000

z 300 X 270 zz 81000

z 40 X 200 zz 8000

_ 230 X 50 zz 11500

)1421100

7.1055

.4220

16.88

zz 210 X 70 zz 14700

zz 770 X 370 zz 284900

z 140 x' 50 zz 7000

zz 260 x 70 zz 18200

zz 330 X 550 zz 181500

zz 560 X 700 zz 392000

zz 350 X 70 zz 24500

)922800

4.614

2.456

18.24

4- lh zz 750 X 700 zz 525000

z 260 X 280 zz 72800

210 X 520 zz 109200

Respective Contents.

acr. rds. per.

Field I.

II.

III.

IV.

V.
VI.

2 26
1 10

3 21

0 16

2 18

3 2

Total 33 1 13

b ;

EC
~ 300

1600 ih zz 350

Cl 600 19 = 250

C12
Cm

= 710
800 wlO zz 160

Cn — 950 n 2 zz 370

Co — 1380 o 14 zz 580

CA zz; 1400

The plan of the estate being obtained by

these dimensions, other lines must now be

drawn in each field, dividing it into such geo-

metrical figures as will most readily give the

content
;
as in fig. 26.

By dividing the fields as here directed, the

content of each may be found as follows :

HOME PADDOCK. Double areas.

d X
x + ft

-
ef + ~

gi X gh -j-it —
il X Tk 4- Im zz 350 X 820 zz 287000

l,n X In — 820 X 120 zz 98400

Triangle
Do.

Trapezoid
Triangle

zz 1040 X 315 zz

ef
eg X -j

, & -
—
zz 90 x 660 zz 59400

)
1152800

5.764

3.056

2 .

Notwithstanding some land-measurers have

adopted the foregoing method, of normal lines,

for their mode of practice, in making plans of

estates, yet the following (by. triangles, &c.)

seems preferable; being less subject to error,

and more facile in operation.

Det us suppose that the small estate, fig. 25,

was to be measured, by means of a general tri-

angle, and necessary off sets ;
the measurer be-

ginning at A, and measuring towards B, from

thence to C, and returning to A, making all ne-

cessary off-sets as he goes on ;
required the true

plan, and the measure of each field ?

From the following dimensions, to plan the

estate

:

Az = 250 a 1 = 60

IX — 60 Xz zzz 60

Ab — 500 b 2 zz: 320

Ac
— 730 r 3 zz; 70-

Ad — 810 d.A — MO
Ke — 94Q e 5 — 100

AB — 1500 B k zr: 210

Bo — 250 06 zz; 120

Bf — 320 f 7
— 100

%
BA — 390

480.
? 8 — 70

36400

b zz 630 X 565 zz__ 355950

C ZZ 270 X 565 -}-230 zz 217350

d zz 140 x 230 zz 32200

2)641900

3.2095

GARDEN.

Trapezium e zz 680 X 250 -j- ISO zz 2)292400

1.462

RIVER MEAD.
Trianglef(the lower 4
irregular boundary ( _ lg6 - x 8G0= 1603900
being reduced by (

the Rule, p.755,cel.H. q
Triangle g — 160 X 115 zz 18400

Trapezoid b zz 320 X 115 4“ “140 zz 177600

Triangle i zz 1275 X 440 zz 561000

Do. k zz 275 X HO =z

60 X no 4- 100Trapezoid l

Do. m
Triangle n

70 X 100 4- 65

70 X 65 zz

Respective Contents.

30250

8600

11550
4550

2)2415850

12.07925

acr. rds. pei

Home Paddock 3.2095 — 3 0 33

Garden •- 1.462 zz 1 1 33

River Mead 12.07925 zz 12 0 12

Total - - 17 2 38

THE PLANE TABLE.
Land-measuring may, in some instances, be

expedited b,y instruments which set off lines in

their relative positions, and the angles of theit

inclination one to another ;
the most convenient

instruments for these purposes, are the Plane-

table and the Theodolite.

The Plane, or Plain-table, is composed of a

smooth rectangular board, commonly of about

15 inches by 12 ;
around which is a frame, that

not only serves to keep the paper smooth on

which the plan is to be drawn, but, being gradu-

ated into degrees, answering to a central point

in the board, the angular bearing of any two

lines, issuing from the station where the instru-

ment is placed, may readily be ascertained ;
or

the angle itself may be drawn on the paper.

—

A magnetic needle and compass-box is fixed to

one side of the board, which serves to point out

the bearing of any line to the magnetic meri-

dian.—There is, also, a brass index-rule, having

sundry scales thereon, and also perpendicular

sights at the end used herewith. The whole is

supported on a three-legged stand, &c. move-

able on a brass ball and socket.

A land-measurer having planted his Plane-

table at A, one of the inner angles of the field

ABCDE, fig. 27, and from any assumed point

on the paper (which may be considered as his

station-point on the land) directed his sight

along the boundary to B, and also to C, to D,

105° O'
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66 30

480
550
665
730, he will

'
. 757

and to E ; and, by measuring these lines on the

ground, finding them to be as ff ov'

-

AB zz 665, AC 885, AD 1030, apt. Ah 5 >d ,

he- may make a correct plan of the hel ‘

from thence, by drawing other hues on the plan,

as heretofore directed, he may calculate the con

tent thereof. .

If the other sides of the same field, viz. bC,

CD, and DE, &c. (fig. 27), had been measured,

cither on the ground, or on the plot, the con-

tent may be found by Rule 2. for the triangle.

A measurer may take his observations from a

point about the middle of a field, as at A, (ng.

28,) and lake his angles of bearing to all the

corners of the field, and measure the links to

each corner, and from thence find the^content,

for, suppose the Z. BAG
A CAD
Z. DAE
A EAB

And that the line AB
AC
AD
AE — • ^ . .

have two sides of each triangle, and then- in-

cluded angle, given from whence lie may ma 'e

his plan
;
and by Rule 3. of triangles, had the

content.
. . ,, , ,

A measurer may take two stations in a neia,

as at A and B, (fig. 29, the distance between

which must be carefully measured) ;
he must

then from each station direct his sight to tu.

corner of the field, and draw dotted lines ti

they intersect each other. From the intei sec-

tions of these dotted lines he must draw the

boundary lines to make his plan
;
in which ie

must draw such measuring-lines as are nece&sary

to find the content by the scale.

A measurer may take four or more stations in

a field, as abeg, (fig. 30,) and set up suen per-

pendiculars as are necessary lor pertecting 1 ie

boundary Imdfbi, ;
the plan being laid down, the

content of the field may be touud by scaling.

THE THEODOLITE.
The Theodolite is a circular instrument made

of brass, graduated into degrees, &c. on which

is an index-limb for taking horizontal ang es,

surmounted with an arch for vertical aligns,

and a telescopic sight. It has, usually, spirit-

levels to adjust it by; and a compass, for an-

gular bearings, checking the observations by

the limb : the whole placed on three legs, and a

ball and socket, or half-ball, and parallel plates,

to set it level.
,

In all cases of land-measuring, where angles

are required to be taken, whether horizontal or

vertical, no instrument is so well adapted thereto

as the theodolite ;
its accuracy and dispatcti.

far exceeding all other instruments used for that

purpose, especially on large estates, where va-

rieties of boundary, as well as inequality oi sur-

face, are met with.

In a single piece of land, the angular obser-

vations may all be made from one spot in a

field.
. .

.

In this case, the theodolite being set at the

station A, fig. 31, and properly adjusted (as

hereafter described), the first observation to the

picket-staff
-

at a, was zz 62° 20', from the north

towards the east, and the length of the line Aa

zz. 660 links.

The second observation, to b, between the

south and east, zz 152° 0;

,
and the length of the

line Ab zz 960 links.

The third, to c, between the south and. the-

west, zz 200° O', the length 730.

And the fourth observation, to d, from the

north towards the west, 329° 5&, and the length

599.

From hence; with the help of a protractor,

the plan may be drawn.

It is evident, that if from the observation b,
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that of a is subducted, the Z. aAb will be
found =r 89° 4O'.

That if from the observation c, that of b is

subducted, the Z. bAc will be found — 48° O'.

That if from the observation d, that of c is

subducted, the /_ cA</will be found — 129° 50.

And also, that if the circular complement of.

the observation d (which is 360° — 329° 50 —
30° 10/

)
is added to the observation a, the Z.

dA i will be found — 92° 30.
The whole together making (as it ought) the

complete circle 3(10°.

The content may now be computed by Rule 3
of triangles.

A measurer may take the angle at each cor-
ner of a piece of ground, and measure the sides
as he goes on, thus :—having set the needle to
its 350°, and the limb to its 360°, he found by
observation at © 1, that looking to his picket at
© 2, the limb cut 304°, from the north towards
the west, and his needle 124°.—At © 2, having
directed the theodolite to the back station, his

observation forward was, on the limb, 45° 30'

from south to west, and on the needle 45° 30'

also. At © 3, the limb was at 126° O', from
south to east, and the needle at 306° O'.—And
at © 4, the limb and needle both were at 216° O',

from the north to the eastward.

Supposing the lines were found to be 1000
links, 800 links, 1100 links, and 800 links, the
plan may be made, and the content found by
the scale.

In extensive concerns, where all the Helds in
an estate or manor are to be measured, large
circuits must be taken with the theodolite, and
the proceedings carefully noted down in the
field-book, the pages of which are divided into
three parts

; the middle column being for in-

serting the angular observations, and the pro-
gressive distances from station to station, and
the points Where it may be necessary to set off
(with the ten link staff) such short lines as the
flexures or angles of boundaries may require.
The sides of the page are employed in noting
down such off-sets and remarks, on either hand,
as may be found, necessary and also in making
sketches of side boundaries, where any devia-
tions from a straight line occur. Far the more
readily sketching such side boundaries, it is ne-
cessary to begin at the bottom of the page, and
write upwards.

For an example to exemplify the mode of
practice with this excellent instrument, we will

take the estate, fig. 33, and suppose the mea-
surer to plant his instrument in the road at © 1,

and having duly adjusted it, by setting the head"
thereof truly horizontal by the spirit levels and
adjusting screws

;
and setting the index part of

the limb exactly at 360°, by moving the whole
head about until the 360 in the compass-box
comes to the line in the north end of the needle,

the instrument will thus be completely adjusted:
here he is to lock all fast by the screw under
the head between the legs.

The instrument thus adjusted, the measurer
sends one of his assistants forward, as far as he
can conveniently measure a straight line, as at

© 2. Taking then his angle of observation by
his telescope, he finds it to be 69° 0' from the
north towards the east, which he enters in his

field-book, noting it with N. E. as a memorandum
onwhich side of the meridian it lies. He must now
fix his limb to the other part of the head, by a
screw for that purpose. His chain-men having
laid the chain in a direction to the picket at

© St, he proceeds to measure this line, making
such off-sets to the right and left as may be ne-
cessary. At his station he finds, by measuring,
on the right, with his off-set staff, that he has
the general line of the road-fence at 30 links,

and also a corner of 40 links more, and 30
I)road : on the left of his station he has an off-

set of 10 links. The chain-men proceeding on

SURVEYING,

their line to 300, lie finds 25 oxt the right to be
the breadth on that- side of the road, where is a
gate, and on the left 20, which will determine
the breadth of the road at that spot. At 400 he
will find 10 on the right, and 20 on the left, to
be the breadth. At 760 (the end of that line) he
will find 35 on the right, and 15 on the left, to
be the breadth

;
where also he will find a small

road branch off to the right. Thus is the first

station-line finished.

To this spot (which is his second station) he
brings his theodolite, and after setting it level,
unlocks the under screw and turns the whole
head about, until, through the telescope, he sees
the back picket or station-staff. Here again,
locking the head of his theodolite, he must un-
screw the limb, and turn it about until, through
the telescope, he has a view of the picket at
© 3 ; the angle to which he will find to be
253° 10' from the north to the eastward, which
he will enter in his field-book. Measuring on
from © 2 to © 3, he will find, at 130 links, that
he is come to a turnpike-gate,where the breadths
on the right and left are 30 and 15. At 200 he
has an off-set of 15 on the left

;
and a .break-off

at the right of another road, at 25 from his
line, with two other off-sets, as expressed in the
field-book. Whereto this road leads, must be
noted. At 265 he has off-sets of 30 on the left,

and 20 on the right
; which ends this station

line.

Bringing now his instrument to © 3, he is to
adjust it in the manner we have directed him to
do at © 2, and turning the limb about towai-ds

|

the picket forward, he will find the angle of
j

bearing to be 57° 45', still from the north to the
j

eastward. At 20 he will find himself opposite
to a cross hedge on the left, belonging to the
estate he is surveying. At 293 he ends his line
of this station

; where the off-sets are 5 and 35,
as noted in the field-book.

Coming now to 0 4, and having adjusted his
theodolite, he finds his next angle == 226° 0'

N. E. At 20 his off-sets are 20 and 15. At 410
they are 15 and 30, where, on the left, is a cross
hedge of a backward direction. At 480 his off-
sets are 5 and 25, where is another cross hedge.
At 750 is a break-in of the fence, and the off-
sets are 30 -(- 15 on the left, and 10 on the right.
At 1050 the off-sets are 20 on each hand, and
another cross hedge on the left. At 1 150 are
off-sets on the right of 20 and 20, where stands
a house. At 1300 the off-set of 30 on the right
terminates the house

;
and at 5 on the left Is a

cross hedge of a backward direction :—1350
ends this line, where roads diverge to the right
and left.

At © 5 the instrument being adjusted, the an-
gle is 284° 50', nearly W. At 50 the off-set to
the hedge is 15; at 220 it is also 15, where is a
cross hedge, which is the same as was noted at
1050 in the last line. At 320 the off-set is 25.
At 350 is the end of this station, where the dis-
tance from the fence is 15.

At © 6 the hearing is 305° 35' N. \XT . At 1 30
the oft-set is 30 ; where a cross hedge goes off to
the point noticed at 750 in the line from © 4
to 0 5. At 160 the line fs nearly close to the
fence. 210 ends this line.

At © 7 the angle forward is 106° 25' N. W.
The line is 143 long, with an off-set at the end
of 15.

At © 8 the bearing is 269° 20' N. W. At 100
and 300 the off-sets are 15 and 10.
The bearing at 0 9 is 70° 45' S.W. At 30

the measurer finds it expedient to cross the
fence, and to proceed within the bounds of the
estate. At 90 he has an off-set of 30 to the right,
where he crosses a hedge. At 880 he crosses
another hedge, having there an off-set, of 20.
At 940 he has an off-set of 50. At 990 he
again crosses the hedge. At 1020 he has an off-
set of 20 to the left. At 1040 he again crosses
the hedge. At 1030 he comes to the corner of

the farm-house; and 1165 ends his liue, where
is a small curve at the right.
At © fO the bearing is 204° O' S. W. At 7ft

is an off-set of 5 on the right At 200 is 15 on
the left, and a cress hedge. At 6'00 is 25 on the
left, and 20 -f 15 on the right. 690 ends the
hne havxng air off-set of 15 on the right, and
the like on ths left, where is a cross hedfe.

.

'JTe bearing at © 1 1 is 355° 30' S. E.° At 280
is an off-set of 30 on the right, and 10 with a
cross hedge on the left. At 400 is an off-set of
30, and a cross hedge at the left; and 470 ends
the line, with off-sets of 10 and 20 on the right
and left.

• °

At © 12 the bearing is 155° 0' S. E. At GO is
a cross hedge. At 219 the off-sets are 10 and
15 : and at 229 the measurer comes to a close at0 1, where he began.
Having thus taken a circuit of this estate,

the measurer must proceed to plot off the same
by some convenient scale in manner following

:

PLOTTING.
The plotting, or making a draught of an

estate,, from a field-book or other memoranda
taken in the field, is thus performed :

The paper, or vellum, on which the plan is
to be. drawn, must be smoothly laid down on a
drawing-board

: a line is to be drawn from the
bottom to the top, to represent the magnetic
meridian.

About the middle part of this line a point is
to be made, on which point the centre of the
circular protractor is to be laid, the straight edge
so placed as to coincide with the meridian line :

round, at the edge of the protractor, draw a
pencil line. [The protractor is a circular piece
of brass, having its edge divided into degrees
&c. answerable to the circumference of the
theodolite, so that whatever horizontal obser-
vation is made vyith the latter, it may be laid
down on paper with the help of this instrument.!

1 he protractor thus placed, being steadily
uxed in that position by pins, or by a lead
weight, look in the field-book for the quantity
ot the Z. at © 1, which, in the present case, is
stated to be 69° o' north-easterly. Look for this
degree, on the circular edge of the protractor,
and on the paper make a mark, with a fine
plotting-pin, at that number; mark it i, de-
noting © 1

.

Look in the field-book for' the Z. at © o
which, in this case, := 253° 10', where make a
marie, as before.

1 bus do with all the other Z.s, until you come
to the last station previous to a close on some
former part of the work.

Ail the angles being thus pricked off, remove
the protractor.

Consider whereabout the beginning of the
work should be placed, so that the whole may
come within the compass of the paper laid
down

; and there make a mark, noting it as © 1
the beginning of the plot.
Lay the fore edge of the parallel ruler from

the central point where the protractor lay, to
the mark on the pencilled cir :!e denoted © iMove the fore edge of the parallel ruler until it
touches the point determined on for the begin-
ning of the plot—From thence draw an obscure
or pencil line (in the direction mentioned i e
in this case, from the north to the eastward)
about the length of the whole line of this © —
760. ’ ~
Apply a fearer-edge scale to this obseur*

line, the 0 division thereof at the beginning •

and pnek off every progressive number where
any off-sets have been made; as at 300 400
and 760. ’ 5

I
.

u
.

n\the SCJde across the line (by some cross
division, and prick off the off-sets on each sida
o u statoi-ine. At 0, or © 1, the field-hook
informs us, that on tiie left T.nd, at 10 links i s
the boundary-line of that side; where is also a
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•mail road branching off. On the right hand,
the off-set is 30, which, with + 40, goes to the
extent of a small nook, that is 40 links broad
also. At 300, on the left, is an off-set of 20,
and, on the right, another of 2,5

; where also is
a gate to be noticed—At 760 is an off-set on
the (eft of 15 ;

and, on the right, one of 35,
where a small road-way branches off. All Which

.oil-sets are to be pricked off as you go on.
Draw the boundary-lines through these off-set

I points; and thus the lirst station will be com-
pleted.

Day, now, the parallel ruler from the centre

|

to the angular point of 0 2: move the limb of
the parallel ruler, until it touches the end of the
last station

; from whence draw another obscure
line, from the north, easterly, as noted in the
field-book.

Apply the edge of the scale as before, and
prick off the numbers 30, 200, and 265.—-At 30
links is a toll-gate, where the off-sets are 15 and
§30.—At 200, the off-sets are 15 and 25 ; where,
tin the right hand, is a short line of hedge of 30
links,- and also a lane of 30 links broad, going
efr at an acute angle.—At 265, the end of this
(station, the off-sets are 30 and 10.

j
Lay off the line from © 3, as before directed,

north-easterly.—Prick off the numbers 20 and
29:5. Opposite 20 is a hedge branching off to
:the left —At 293 the off-sets are 35 and 5.

From © 4 lay off the line north-easterly, and
r^ck ok the numbers on that line, as they ap-
pear in the field-book, and make the off-sets as
follow, viz. At 120 set off 15 and 20. At 410
are 30 and 15, where two hedges branch off
nearly in the direction of the side sketches. At
yfSO the off-sets are 25 and 5, where is a cross
hedge on the left. At 150, on the left, is 30 -f 15
with a cross hedge ; on the right is 10. At 1050,
cm the left, is 20 with a cross hedge, and 20 on
the right. At 1150, on the right, is 20 -}- 20,
where stands a house. At 1800, on the left, is

5 with a cross hedge
;
on the right is 30 with a

road branching from thence.— 1350 completes
this line.

At 0 5 the work takes another direction, and
goes backwards towards the west. Lay the ruler
from the centre to this station, and draw the ob-
scure line in the direction mentioned. Prick off
the distances and off-sets as in the field-book.
Here we have off-sets on one side only, not being
pow in a road-way.
At 0s 6, 7, and 8, set off the lines south-west-

erly, and prick oil' the distances and off-sets, as
in the field-book,

At 30, in © 9, a hedge was crossed
;
as also at

990 and 1040.

: Station 10 still bears west of the south
;
at the

end of which we again come into a road-way.
I But at © 11, the direction of the line bears
&bove the south, towards the east; as does that
^Iso of © 12.

At the end of this station, the work comes to
1 close at © 1.

1 After having thus plotted his wprk, the mea-
mrer will have to draw another line, for the
true meridian, to the eastward of the former,
jccording to the variation of the magnetic nee-
Ile, where the estate lies.—On tbrs true meri-
lian line he must place a jleur as Us

, or some
Jther device, as a north point.—He will also
»ave to give a title to his map

;
to draw a scale

*f the proportion he has plotted by
;
and to

jive the whole a border.
After this circuit is plotted off, the measurer

dust fill up the interior by measuring with the
hain, and lay each field down in its proper
feuation and dimensions on the plan.
J Having thus a prototype of the estate on pa-
>er, he may draw such measuring-lines on his
[lan as will enable him to calculate the content
1 each field separately.

[.SURVIVORSHIP. See Life Annui-
B.fcii,

s u s sus r5#

SUS, hog, a genus of quadrupeds, of the
order belluas. The generic character is,

front teeth in the upper jaw four, converging,
in the lower jaw six, projecting

; canine
teeth, or tusks, in the upper jaw two, rather
short; in the lower jaw two, long, exserted;
snout truncated, prominent, moveable; feet
cloven.

r

i his genus is in some points of an
ambiguous nature, being allied to the pecora,
by its cloven hoofs, and to the fera, in some
degree, by its teeth

;
yet differing widely

from both in many respects. The internal
structure ot the feet also approaches to that
of the digitated quadrupeds, while that of
some other parts is peculiar to this genus
alone. It may, therefore, be allowed to form
at once a link between the cloven-footed, the
whole-hoofed, and the digitated quadrupeds.

1. Sus scrofa, common hog .The wild boar,
the stock or original of the common domestic
hog, is a native of almost all the temperate
parts both of Europe and Asia, and is also
found in the upper parts of Africa. It is a
stranger to the arctic regions, and is not in-
digenous to the British isles.

The wild boar inhabits woods, living on
various kinds of vegetables, viz. roots, mast,
acorns, & c. &c. It also occasionally devours
animal food. It is, in general, considerably
smaller than the domestic hog, and is of a
dark brinded grey colour, sometimes black-
ish

; but when only a year or two old, is of a
pale rufous or dull yellowish brown cast

; and
when quite young, is marked by alternate
dusky and pale stripes disposed longitudinally
on each side the body. Between the bristles,
next the skin, is a finer or softer hair, of a
kind of woolly or curling nature. The snout
is somewhat longer in proportion than that of
the domestic animal; but the principal dif-
ference is in the superior length and size of
the tusks, which are often several inches
long, and are capable of inflicting the most
severe and fatal wounds.

I he hunting of the wild boar forms one of
the amusements of the great in some parts of
Germany, Poland, &c. and is a chace of some
difficulty and danger

; not on account of the
swiftness, but the ferocity of the animal.
As the wild boar advances in age, after the

period of three or four years, he becomes less

dangerous, on account of the growth of his
tusks, which turn up, or make so large a curve
or flexure, as often rather to impede than as-
sist his intentions of wounding with them.

To describe particularly the common or
domestic hog would be superfluous. It may
be sufficient to observe, that this animal prin-
cipally differs from the wild boar in size, in
having smaller tusks, and larger ears, which
are also somewhat pendant, and of a more
pointed form. Of all quadrupeds the hog is

the most gross in his manners, and has there-
fore been pretty uniformly considered in all

nations as the emblem of impurity. The Jews
were strictly enjoined not to eat its flesh

; and
in many parts of the world, a' similar prohi-
bition is still in force

;
since the Mahometans

agree in this respect with the Mosaic institu-

tion. In most parts of Europe, on the con-
trary, it constitutes a principal part of the food
of mankind. This animal is of a remarkably
prolific nature, being sometimes known to
produce as many as twenty at a birth.

The hog was unknown in America, on the
discovery of that continent

;
hut since its in-

3

troduction, appears to flourish there as much
as in the old world.

r

I he varieties into which
the hog occasionally runs, chiefly relate to
size and colour.

r
I hat called the Chinese hog

is of a very small size, with a remarkably
pendulous belly : its colour is commonly black,
and the skin often nearly bare, or less hairy
than in the European kinds.

The variety culled the Guinea hog is dis-
tinguished by having a smaller head than the
common hog,with long, slender, sharp-pointed
ears, and naked tail reaching to the ground.
Its colour is rufous, and its hair softer, shorter,
and finer than in other kinds. It is said to be
most common in Guinea, and is - considered
by Linnaeus as a distinct species, under the
title of sus porcus.

But the most remarkable variety of the hog
is that in which the hoofs are entire and un-
divided. This is a mere accidental variety,
which is, however, observed to be more com-
mon in some countries than in others, and is,

according to Linnaeus, not unfrequent in the
neighbourhood of Upsal in Sweden. It has
been noticed by Aristotle and Pliny, and is

said by the former to have been most’eommon
in Illyria and Paeonia.

The age of (he domestic hog is said to
extend from fifteen to twenty-five years, or
even more.

2. Sus Ethiopicus, .Ethiopian hog. This
animal is very, much allied in ils general ap-
pearance to thecommonhog, but is distinguish-
ed by a pair of large, flat, semicircular lobes
or wattles, placed beneath the eyes : the snout
is also ot a much broader form, and is very
strong and callous: the ears are large, and
very slightly pointed : the tusks in the lower
jaw are rather small

; but those- in the upper
jaw are large, sharp, curved, and in the old
animal bend upwards in a semicircular manner
towards the forehead: there are no fore
teeth

;
their place being supplied by very hard

gums : the skin of the face, immediately be-
low the eyes, or above the broad lobe's be-
fore-mentioned, is loose and wrinkled, and on
each side the corners of the mouth is a callous
protuberance. The bodv is of a strong form ;

the tail slender, slightly flattened, and thinly
covered with scattered hairs. The general
colour ofthe whole animal is a dusky or black-
ish brown.

This species is a native of the hotter parts
of Africa, occurring from Sierra Leona to
Congo, and to within about two hundred
leagues of the Cape of Good Hope. It also
occurs in the island of Madagascar.

It is a fierce and dangerous animal, and is

said to reside principally in subterraneous re-
cesses which it digs with its nose and hoofs.
When attacked or pursued, it rushes on its

adversary with great force
; and strikes, like

the common boar, with its tusks, which are
capable of inflicting the most tremendous
wounds,

3. Sus Africanus, Cape Vertl hog. The
Cape Verd hog has been generally confounded
with the former animal, from 'which, how-
ever, it appears to differ very considerably

;

having a head of a much longer and slenderer
form, with the upper jaw extending beyond
the lower. In the upper jaw are also' two
cutting teeth, and six in the lower : the tusks
are very large and thick, but those of the lower
jaw much larger than those of the upper

:

the ears are rather narrow, pointed, and tuftci



760 S U 3 S W E S W I

with long bristles or hairs : the whole body

is also covered with long, weak, or line bristles,

of which those on the shoulders, belly, and

thighs, are much longerthan on other parts: the

tail is thin, and terminates in a longish tuft. The
colour of this animal is a palish brown. Its gene-

ral size is that of a common hog, but it is said

sometimes to be found far larger. It is^ a na-

tive of Africa extending from Cape VercT to

the Cape of Good Hope. See Plate Nat.

Hist. lig. 383.

4. Sus babyroussa. The babyroussa is

nearly of the size of a common hog, but of a

somewhat longer form, and with more slender

limbs, and is covered, instead of bristles, with

fine, short, and somewhat woolly hair, of a

deep-brown or blackish colour, interspersed

with a few bristles on the upper and hinder

p ut of the back. It is also distinguished by

the very extraordinary position and form of

the upper tusks, which, instead of being si-

tuated internally on the edge of the jaw, as

in other animals, are placed externally, per-

forating the skin of the snout, and turning up-

wards toward the forehead; and as the animal

advances in age, become so extremely long

and curved as to touch the forehead and con-

tinue their curvature downwards, by which

means they must of necessity lose their

power as offensive weapons : the tusks of the

lower jaw are formed as in tiie rest ot the ge-

nus, and are also very long, sharp, and curv-

ed ;
but not of equal magnitude with those

of the upper. The upper tusks are of a fine

hard grain, like that of ivory : the ey es are

small; the ears somewhat erect, and pointed :

the tail rather long, slender, and tufted at the

head with long hairs.

The babyroussa is a gregarious animal, and

is found in large herds in many parts of Java,

Amboina, and some other Indian islands.

Their food is entirely of a vegetable nature,

and they often feed on the leaves of trees.

When sleeping or resting themselves in a

standing posture, they are said often tq hook

or support themselves by placing the upper

tusks across the lower branches of the trees,

When pursued they will often plunge into a

river,. or even into the sea, il near, and can

swim with great vigour and facility, and to a

vast distance. I he voice of the babyroussa

is said to resemble that of the common hog,

but it occasionally utters also a strong or loud

growling note. It is sometimes tamed by the

inhabitants of the Indian islands, and the flesh

is considered as a wholesome food. See

Plate Nat. Iiist. fig. 385.

5. Sus tajassu, pecary. The pecary is the

only animal of tilts genus that is a native of

the new world, where it is chiefly found in

the hottest regions. Its size is considerably

smaller than that of a common hog, and it is

of a short compact form. The whole animal

is thickly covered, on the upper parts, with

verv strong dark-brown or blackish bristles,

each marked by several yellowish-white rings;

so that the colour of the whole appears mot-

tled with minute freckles or Specks, and round

the neck is generally a whitish band or collar.

The head is rather large ;
the snout long ;

the ears short and upright ;
the belly nearly

naked : there is no tail, and at the lower part

of the back, or at some little distance beyond

the rump, is a glandular orifice surrounded

by strong bristles in a somewhat radiated di

rectiou. From the orifice exsudes a strong-

scented fluid, and this part has been vulgarly

supposed to be the navel of the animal: the

tusks in this species are not very large.

The pecary is a gregarious animal, and in

its wild-state is fierce and dangerous; some-

times attacking the hunters with great vigour,

and often destroying the dogs which are em-

ployed in its pursuit. It ieeds not only on

vegetable substances, but occasionally on ani-

mals ofvarious kinds, and is particularly an

enemy to snakes and other reptiles; attack-

ing and destroying even the rattlesnake, with-

out the least dread or inconvenience, and dex-

terously skinning it, by holding it between its

feet, while it performs that operation with its

teeth. It is also remarkable that the common
hog, when translated to America, will attack

and {destroy the rattlesnake. The pecary

is considered as an agreeable food ;
but

the dorsal gland must be cut away as soon as

the animal is killed : otherwise the whole flesh

would be infected with an unpleasant flavour.

See Plate Nat. Hist. fig. 386.

SUSPENSION, or Points of Suspen-

sion, in mechanics,, are those points in the

axis or beam of a balance, wherein the

weights are applied, or from which they are

suspended.

In a law sense, suspension is a species of

censure, whereby ecclesiastical persons are

forbidden to exercise their office, or to take

the profits of their benefices; or when they

are prohibited in both ot them for a certain

time, either in whole or in part. Suspension

is also said to relate to the laity,- viz. suspensio

ah ingressu ecclesiae, i. e. from hearing di-

vine service.

SUTURE. See Surgery.

SWA RTZIA, a genus of the class and or-

der polyadelphia polyandria. The calyx is

four-leaved; petals single, lateral, flat ;
le-

gumen one-celled, two-valved; seeds aril-

lated. There are six species, trees of the

West Indies.

SWEARING, an offence punishable by

several statutes: thusstat. 6 and 7 Will. III.

cap. 1 1. ordains, that if any person shall pro-

fanely swear, if he is a labourer, servant, or

common soldier, lie shall forfeit Is. to the poor,

for the first offence, 2s. for the second, &c.

;

and any person not a servant, &c. forfeits 2s.

for the first offence, 4s. lor the second, 6s.

for the third, & c. to be levied by distress ot

goods.

SWEAT. See Perspiration.

Sweating-Sickness, a disease which ap-

peared first in England, in the year 1483. It

seized different patients indifferent manners;

for in some it first appeared with a pain in the

neck, scapula, legs, or arms; whilst others

perceived only a kind of warm vapour, or fla-

tulence, running through those parts. And
these symptoms were suddenly succeeded by

a profuse sweat, which the patient could not

account for. The internal parts became first

warm, and were soon atter seized with an in-

credible heat, which thence dillused itself to

the extremities of the body. An intolerable

thirst, restlessness, and indisposition ot the

heart, liver, and stomach, were the nextsymp-

toms, which were succeeded by an excessive

head-ache ; a delirium, in which the patient

was very talkative; and after these, a kind

of extenuation of the body, ami an irresisti-

ble necessity of sleeping. For preventing

this disease, temperance was ordered, and

the choice of salutary aliments and drinks, and

no crude pot-herbs nor sallads to be used.

SWEEP, in the sea-language, is that part

of the mould of a ship, where she begins to

compass in at the rung-heads : also, when the

hawser is dragged along the bottom of the

sea, to recover any thing that is sunk, they

call this action Sweeping for it.

SWEETS, in the wine trade, denotes any

vegetable juice, whether obtained by means

of sugar, raisins, or other foreign or domestic

fruit," which is added to wines, with a design

to improve them.

SWERTIA, marsh gentian, a genus of

plants belonging to the class of pentandria,

and to the order of digynia ; and in the natu-

ral system ranging under the 20th order, ro-

t taeete. The corolla is w heel-shaped. There

are nectariferous pores at the bases of the seg-

ments of the corolla. The capsule is unilo-

cular and bivalve. There are six species.

The perennis fs a native of England. It is

distinguished by radical oval leaves. It flow-

ers in August.

SWIETENIA, mahogany, a genus of

plants belonging to the class of decandria,
j

and to the order of monogynia; and in the

natural system arranged under the 54th or-

der, miscellane®. The calyx is quinquefid

There are five petals
;
the nectarium is cy-

lindrical, supporting the anther® with its

mouth. The capsule is five-celled, woody,

and opening at the mouth. The seeds are

imbricated and winged. There are three

species : the mahogani, which is the principal,

is a native of the warmest parts of America,

and grows also in the island of Cuba, Ja-

maica, Hispaniola, and the Bahama islands.

It abounded formerly in the low lands of Ja-

maica, but is now found only on high hills

and places difficult of access.

It thrives in most soils, but varies in texture

and grain according to the nature of the soil.

' On rocks it is of a smaller size, but very hard

and weighty, of a close grain, and beautifully

shaded ;
while the produce of the low and

richer lands is observed to be more light

and porous, of a paler colour, and open grain ;

and that of mixed soils to hold a medium be-

tween both. The tree grows very tall ancl|

straight, and is usually four feet in diameter
;
I

the flowers are of a reddish or saffron colour, I

and the fruit of au oval form, and about the I

size of a turkey’s egg.

The wood is generally hard, takes a fine

polish, and is found to answer better than any I

other sort in all kinds of cabinet-ware. It 'is I

now universally esteemed, and sells at a good I

price. It is a very strong timber, and an-

1

swers very w ell in beams, joists, plank, boards,
- - j -

- - 'i ' *

and shingles ;
and has been frequently put to I

tiiose uses in Jamaica in former times. It
'

said to be used sometimes in ship-building
,

purpose for which it is remarkably adapted, iti

not too costly, being very durable, capable ofl

resisting gun-shots, and burying the shot*

without splintering.

The seed-vessels, are of a curious form, con-1

sisting of a large cone splitting into five parts!

and disclosing its winged seeds, disposed ini

the regular manner ol those of an apocynumJ
The seeds being winged, are dispersed on th

surface of the ground, w here some falling int

the chinks of the rocks, strike root ; theif

creep out on the surface, and seek ano

ther chink, into which they creep and swel
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pdi a size and strength, that at length the
k splits, and is forced to admit of the root’s

fcer penetration; and with this little nutri-

|t the tree increases to a stupendous size

few years.

D IMMING, thfc act of sustaining the

y in water, and of moving in it, in which
>n the air-bladder and fins of fishes bear
i a considerable part. See Air-blad-
jt, and Fishes.

rvimming, as applied to human beings,

he art of balancing the body on or near
surface of the water, and of making a

gress through it ; an art so useful, we might
[so necessary, that every young person
ht to be instructed in it; and as it is also

holesome and pleasant exercise, it ought
>e regularly taught at schools, as well as

other athletic exercises.

’he art of swimming is so antient, that we
e no accounts ofits origin in the history of

nation ; nor are there any nations so bar-

ms but that swimming is known and prac-

1 among them, and that in greater perfcc-

than among civilized people. It is pro-
ie, therefore, that the art, though not ab-
tely natural, will always be acquired by
pie in a savage state from imitating the
be animals, most of whom swim naturally,

eed so much does this appear to be the case,

very expertswimmers have recommended
' those who wished to learn, to imitate the
ions of the frog in moving through the ele-

it of water.

he art of swimming depends entirely

n keeping the body in a proper balance,
this is easily and almost insensibly ac-

'ed. The great obstacle is the natural
id which people have of being drowned

;

this it is impossible to overcome by any

g but accustoming ourselves to go^ into

water. With regard to the real danger of
ijg drowned, it is but little; and on innu-
able occasions arises entirely from the ter-

ibove mentioned, as will appear from the

•wing observations by Dr. Frankiin :

1st, That though the legs, arms, and head,
human body, being solid parts, are spe-
•aliy somewhat heavier than fresh water,
the trunk, particularly the upper part,

i its hollowness, is so much lighter than
tv, that the whole of the body, taken to-

ler, is too light to sink wholly under water,
some part will remain above until the lungs
ome filled with water ; which happensfrom
ying water into them instead of air, when
Irson in the fright attempts breathing while
mouth and nostrils are under water.
’ 2dly, That the legs and arms are speci-

|y lighter than salt water, and will be slip-

ped by it; so that a human body would
sink in salt water though the lungs were
d as above, but from the greater specific

dty of the head. <

dly, That therefore a person throwing him-
on his back in salt water, and extending
inns, may easily lie soastoFeep his mouth
nostrils free for breathing

;
and bv a small

ion ofhis hands may prevent turning, ifhe
lid perceive any tendency to it.

|4thly, That in freshwater, if any man
ftvs himselfon his back near the surface,

xmnotlong continue in that situation, but
l proper action of his hands on the water,

e uses no such action, the legs and lower

[
of the body will gradually sink till ke
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comes into an upright position ; in which he
will continue suspended, the hollow of th

breast keeping the head uppermost.
“ 5tbly, But if in this erect position the

head is kept upright above the shoulders, as

when we stand on the ground, the immersion
will, by the weight of that part of the head
that is out of the water, reach above the
mouth and nostrils, perhaps a little above the
eyes; so that a man cannot long remain sus-

pended in water with its head in that posi-

tion.

“ 6thly, The bod)7
' continued suspended as

before, and upright, if the head is leaned quite
back, so that the face looks upwards, all the

back part ofthe head being then under water,

and its weight consequently in a great mea-
sure supported by it, the face will remain
above water quite free for breathing, will rise

an inch higher every inspiration, and sink as

much every expiration, but never so low
that the water may come over the mouth
“ 7thly, If therefore a person unacquainted

with swimming, and falling accidentally into

water, could have presence of mind sufficient

to avoid struggling and plunging, and to let

the body take this natural position, he might
continue long safe from drowning, till per-
haps help would come

;
for as to the clothes,

their additional weight while immersed is very
inconsiderable, the water supporting it;

though when he comes out of the water, he
would find them very heavy indeed.”

The method of learning to swim is as fol-

lows : The person must walk into water so

deep that it will reach to the breast. He is

then to lie down gently on the belly, keep-
ing the head and neck perfectly upright, the
breast advancing forward, the thorax inflated,

and the back bent
;
then withdrawing the legs

from the bottom, and stretching them out,

strike the arms forwards in unison with
the legs. Swimming on the back is somewhat
similar to that on the belly, but with this dif-

ference; that the legs are here chiefly em-
ployed to move the body forwards, and the
arms are often unemployed, for the progres-

sive motion is derived from the movement of
the legs. In diving, after the plunge, a per-

son uses the same action as in swimming, only
the head is bent downwards

;
and whenever

he chooses to return to his former situation,

he has nothing to do but bend back his head,
and he will immediately return to the sur-

face.

It is very common for novices in the art of
swimming to make use of corks or bladders to

assist in keeping the body above water. Some
have utterly condemned the use of these;
Dr. Franklin, however, allows that they may
be of service for Supporting the body while
one is learning what is called the stroke, or
that manner of drawing in and striking out
the hands and feet that is necessary to pro-

duce progressive motion. “ But (says he)
you will be no swimmer till you can place con-
fidence in the power of the water to support
you : I would therefore advise the acquiring of

that confidence in the first place, especially as

I have. known several who by a little of the

practicenecessary for that purpose, have insen-

sibly acquired the stroke, taught in a manner
by nature.
“ The practice I mean is this : choosing a

place where the water deepens gradually,

walk coolly into it til) it is up to your breast:

5 D

S W O 76

1

then turn round your face to the shore, and
throw an egg into the water, between you and
the shore

; it will sink to the bottom, and he
easily seen there if the water is clear. Jt

must lie in the water so deep that you can-

not reach it to take it up but by diving for it

To encourage yourself in order to do this,

reflect that your progress will be from deeper
to shallower water

;
and that at any time you

may, by bringing your legs under you, and
standing on the bottom, raise your head far

above the water: then plunge under it with
your eyes open, throwing yourself towards
the egg, and endeavouring, by the action of

your hands and feet against the water, to,'get

forward till within reach of it. In this attempt
you will find that the water buoys you up
against your inclination

;
that it is not so easy a

thing to sink you imagined ;
that you cannot

but by active force get down to the egg,

Thus you feel the power of the water to sup-
port you, and learn to confide in that power ;

while your endeavours to overcome it, and to

reach the egg, teach you the manner of act-

ing on the water with your feet and hands ;

which action is afterwards used in swimming
to support your head higher above water, or
to go forward through it.”

SWINE-STONE, in mineralogy. The
texture of this substance is often earthy ; frac-

ture splintery ; specific gravity 2.7. ; colour
grey, of various shades. When scraped or

pounded, it emits an urinous or garlic smell.

SWORD, a weapon used either in cut-
ting or thrusting; the usual weapon of fights

hand to hand. It also signifies, figuratively,

destruction by war
; as fire and sword.

Sword, broad. An original weapon of

Scotland : it is sometimes called a back sword,
as having bu* one edge: it is basket-handled,
and three feet two inches long.

Sword, regulation. The sword which is

worn by British officers may be properly called

along cut-and-thrust. It is a manifest imita-

tion of the Austrian sword, and has been
lately introduced. It is not, however, so

conveniently used by us as it is by the Aus-
trians. The latter have it girted round their

waists, so that it hangs without any embarrass-
ment to the wearer dose to the left hip or
thigh

;
whereas with us, it is suspended in an

aukward diagonal manner from a cross belt

over the loins.

Sword, position of, at open order. When
an officer stands or marches in front of his

company7
, &c. the position of the sword is di-

agonal across the' chest. At close order, or
when the officer is on the flank of his com-
pany, &c. the hilt is close to the right thigh,

and the blade in the hollow of the right shoul-
der. When mounted, he carries it diagonally
across the bridle-hand.

When troops or squadrons of cavalry ad-
vance, in the walk, the sword is carried with
the blade resting on the right arm

; in the
trot and gallop, the right hand must he stea-

died on the right thigh, the point of the sword
rather inclining forward

; and in the charge,
the hand is lifted, and the sword is carried ra-

ther forward, and crossways in front of the
head, with the edge outwards.
SYENA, a genus of the class and order

triandria monogynia. The calyx is three-
leaved

;
petals three

; anthers oblong; cap-
sules oue-celled, three-valved. There is one
species, a mossy plant of Guiana.
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SYLLOGISM, ov\\oyi<Ttf.os, in logic, an

argument or term of reasoning, consisting of

three propositions ; the two first of which
are called premises, and the last the conclusion.
See Logic, Mobe, &c.

SYMPHON IA. a genus of plants of the
class of monadelpiiia, and order of pentan-
dria. There is one pi til . The corolla is

globular, and the berry five-celled. There
is only one species yet discovered ; the globu-
lifera, a tree of Surinam.

SYMPHONY, in music, properly denotes
a consonance or concert of several sounds
agreeable to the ear, whether vocal or instru-

mental, called also harmony.

SYMPHY SIS, in anatomy, one of the

kinds of junctures of articulation of the

bones. See Anatomy.
SYMPHYTUM, comfrey, a genus of

plants of the class of pentandria, and order of

monogynia
;
and in the natural system ran-

ging under the 41 st order, asperifoliae. The
limb of the corolla is tubular and ventricose,

and the throat is shut with awl-shaped rays.

There are three species
;
the officinale, tu-

berosum, and orientale. The officinale is a

British plant. The stem is about two feet

high, round, branched, green, and rough.

The radical leaves are very large and rough
;

those on the stalk are decurrent, and alternate.

The flowers grow' on loose spikes, and are ei-

ther of a yellowish or purple colour. It grows
on the banks of rivers, and flowers from May
to October.

SYMPLOCOS, a genus of plants of the

class of polyadelphia, and the order of polyan-
tlria ; and in the natural system ranging under
those the order of which has not been deter-

mined. The calyx is quinquefid and inferior:

the corolla is pentapetalous: the stamina are

attached to the tube of the corolla in a four-

fold series. Only one species, the martini-

censis, is mentioned by Linnaeus; but 1’He-

ritier of the academy of sciences at Paris has

added three more, the cipomma, arechea, and
©ctopetala, all trees of the West Indies.

SYNCOPE
, fainting. See Medicine.

Syncope, in grammar, an elision or re-

trenchment of a letter or syllable out of the

middle of a word, as caldus for calidus, aspris
fcr asperis, &c.

SYNGENESIA, See Botany.
SYNGNATHUS, pipefish, a genus of

fishes of the order nantes : the generic cha-
racter is, snout subcylindric, with terminal
mouth

;
body lengthened, jointed, mailed

;

ventral fins none.

f. Syngnathus acus, great pipefish. The
fishes of the present genus are inhabitants of

the sea, anti are observed to frequent the shal-

lower parts near the shore, feeding on the

smaller worms and insects: they are easily

v
distinguished by their slender habit, and an-

gular jointed body. The syngnathus acus
cr great pipefish is usually see’n of the length
cf twelve or fifteen inches, but is sometimes
found, especially in the northern seas, of far

greater extent, measuring from two to three
feet: it is of an extremely slender form, gra-

dually tapering towards the extremity, and is

ef a pale yellowish-brown colour, varied
throughout its whole length with broad al-

ternate zones of a deeper or olive brown, with
a few smaller variegations intermixed : the

s.fields or lamina* with which the joints of the

body afe covered, appear, If narrowly in-

spected, to be finely radiated from the centre

by numerous lines or streaks : the dorsal fin

is placed rather nearer the head than the tail,

and is thin, tender, shallow', and of no great

extent; the pectoral fins small, and slightly

rounded, and the tail of similar shape and
size. In spring, as in others of this genus,

the ova are found lying in a longitudinal chan-

nel or division at the lower part of the abdo-
men, and are large in proportion to the size

of the animal : from these are hatched the

young, completely formed. Native of the

European seas.

2. Syngnathus hippocampus, sea-horse

pipefish. A fish of a highly singular appear-
ance

:
general length from six to ten inches

:

body much compressed; colour greenish
brown, varied with darker and lighter specks :

head large, thickish, and beset on the upper
part, as well as along some of the first joints of

the body, with several small, weak, lengthened
spines or cirrhi, which are sometimes slightly

ramified: snout slender: neck contracting
suddenly beyoad the head : body rather short,

and contracting suddenly towards the tail,

which is long, quadrangular, and terminates in

a naked or Unless tip. In its dry or contracted
state this animal exhibits the fancied resem-
blance from which it takes its name, but in the
living fish this appearance is somewhat less

striking, the head and tail being carried nearly
straight. It is a native of the Mediterranean,
Northern, and Atlantic seas. See Plate Nat.
Hist. fig. 3S7.

3. Syngnathus foliatus, foliated pipefish.

A most extraordinary species; far exceeding
all the rest of the genus in the singularity of
its appearance, which is such as at first view
rather to suggest the idea of some production
of fancy than of any real existence, hi its

general shape it is greatly allied to the preced-
ing species, but is considerably longer in pro-
portion, or of a more slender habit: these
appendages are situated on very strong, rough,
square spines or processes ; and was it not for

the perfect regularity of their respective pro-
portions, might be mistaken for the leaves of
some kind of fucus adhering to the spines.

I he colour of the whole animal is a dusky or
blackish olive, thickly sprinkled on all parts,

except on the appendages, with small round
whitish specks, and accompanied by a kind
of metallic gloss on the abdomen. There
are seven species.

SYNOCHUS, si/nocha. See Medicine.
SYNODENDRON, a genus of insects of

the order coleoptera. The generic character
is, antennae clavate

; the club lamellate
; tho-

rax gibbous, nuiricate, or unequal; lip fili-

form; horny palpigerous at the tip. There
are four species,

SYNOVIA. See Sinovia.
SYNTAGMA, the disposing or placing

of things in an orderly manner.

SYNTAX, in grammar, the proper con-
struction, or due disposition, of the words of a
language, into sentences.

SYREN. See Siren.
SY R1NGIA, the lilac, a genus of plants of

the clussof diandria, and order of monogynia
;

and in the natural system ranging under the 44th
order, sepiariie. The corolla is quadrifid, and
the capsule is bilocular. There are three spe-
cies, the vulgaris, persica, and suspensa. The
two first are natives of Persia, and the last of

4

feys
Japan. The Vulgaris, which is distinguish!

by ovate heart-shaped leaves, was cultivate

in Britain about the year 1397 by Mr. Jol

Gerard. The persica, which has- laneeola
leaves, was cultivated in 1658 ;

but1 how loi

both species might have been introduced in

Britain before these dates, it is perhaps impo
sible to ascertain.

SYRINGE, an instrument serving to ii

bibe a quantity of any fluid, and to squirt

expel the same wfith violence. See Si®
GERY.
The syringe is made of a hollow cylind!

ABCD, Plate Miscel. fig. 224, furnished witl

little tubeat the bottom, EF. In this cylind
is an embolus or piston K, made, or at leu

covered, with leather, or some other matt:
that easily imbibes moisture, and so filli

the cavity of the cylinder, as that no air

water may pass between the one and ti

other. If then the little end of tiie tube
is put into water, and the embolus drawn ui

the water will ascend into the cavity left 1

the embolus; and upon thrusting back t

embolus, it will be violently expelled aga
through the tube EF.

This ascent of the water, the antients, wl
supposed a plenum, attributed to natunl
abhorrence of. a vacuum

; but the modern
from repeated experiments, have found ijy

be owing to the pressure of the atmosplj
upon the fluid

; for by drawing up the pi

bolus, the air left in the cavity of the cy|
der will be exceedingly rarified, so thj

being no longer a counterbalance to the!
incumbent on the surface of the fluid, tl

prevails and forces the water through t

little tube into the body of the syringe. S'

Pneumatics, &c.
SYRINGOTON, the name of an instil

ment to lay open the fistula.

SY RUP. See Pharmacy, and Sugai|
SYSTEM, in music, an interval compoun

ed, or supposed to be compounded, of sever
lesser intervals, as the fourth, the fifth, t

sixth, the octave, &c. the component*
which, considered as the elements of the
tern, are called diastems. A system is a
a method of calculation to determine thel
lations of sounds, or an order of signs!
tablished to express them : and lastly, a s]

tern is the code of harmonic rules draj
from those common principles by which tq
are computed.
There is an infinity of different intervl

and consequently an infinity also of possl
systems. Any interval between the term!
which one or more sounds intervened,

1

by the antients called a system : E, G,l
example, constituted the system of a mi
third

;
E, A, of a fourth

;
E, B, of a fit

&c.
Systems were divided into general and I

ticular. The particular systems were t|
which were composed of at least two ini
vals. ihe general systeifis, or diagnm
were formed of the sum of all theparticl
systems, and consequently contained alii
sounds in music.

The whole system of the Greeks was I
ginally composed only of four sounds
most, w hich formed the* concord of their ly

or citha;a. These four sounds, according
some authors, were by conjoint degrees :9
cording to others, they were not diatom
but the two extremes were at the distance
an octave, and the two intermediate euei
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d it into a fourth on each side, and a tone

he middle. This system did not, how-

>, continue long confined to so few

ids. Chorebus, son of Athis, king of

iia, as Boetius informs vis, added a fifth

jrd ;
Hyagnis a sixth ; Serpander a seventh,

{equal the number of the planets ;
and

bhaon an eighth. But Pliny gives a dif-

tnt account of the progression of the an-

bt system : according to that writer. Ter-

rier added three chords to the tetrachord,

1 was the lirst who used the cithara with

In chords; Simonidesjoinedto it an eighth,

1 Timotheus a ninth.

Whichever of these accounts may be the

^ the nineteenth letter of our alpha-'

? bet.

In abbreviations, amongst the Roman vvrit-

s, T. stands for Titus, Titius, &c. Tab. for

abularius ;
Tab. P. Id. C. Tabu lari us pro-

ncis Qispanis citerioris; Tar. Tarquinius;

i. Tiberius ;
Ti. F. Tiberii filius ; Ti. L.

|berii libertus; Ti. N. Tiberii Nepos; T.

A. V
r

, P. V. D. tempora judicem arbi-

unve postulat ut del; T. M, P. terminum

osuit ; T M. D D. terminum dedicavit

;

r. trails, tribunus
;
Tr. M. or Mil. tribunus

lilitum ;
T R. P L. D E S. tribunus plebis

Isignatus; T R. A E R. tribunus aerarii

;

’ll V. CAP. triumviri capitales ; T. R.

r L'RIB. POT. tribunicia potestata; Tub
I. Tullus Hostilius.

1 Amongst the antients, T. as a numeral,

;ood for one hundred and sixty : and with a

Ush at top, thus T, it signified one hundred

tid sixty thousand. In music, T stands for

utti, all, or altogether.

TABANUS, a genus of insects of the or-

[er diptera. The generic character is, mouth

ormed into a fleshy proboscis, terminated by

wo lips ; rostrum furnished with two pointed

alpi, placed on each side of, and parallel

o, the proboscis. There are 53 species.

|
The largest of the British species is the ta-

janus bovimis of Li imams, having the ap-

learance. of a very large grey or pale-brown

ly, often measuring near an inch in length,

tnd marked down the back by a series of

arge, whitish, triangular spots, pointing

lownwards ;
on each side also is an approach

ilso to a similar appearance, though less dis-

.inct than that of the dorsal row. This in-

leyt, like the rest of the genus, is seen dor-

mo; the middle and the decline of summer;
generally in the hottest part of the day. It

s extremely troublesome to cattle, piercing

their skin with the lancets of its trunk, and

sucking its blood in such a manner as to

cause considerable pain. It proceeds from a

large dusky-yellowish larva, nearly resem-

bling that of a tipula, and marked by trans-

verse blackish streaks or rings ; it resides

under ground in moist meadows, &c. and

changes to a cylindric brownish chrysalis,

with a roundishV very slightly pointed ex-

TAB
true one, it seems pretty certain that the

system of the Gre eks was gradually extended,

both upward and downward; and that it at-

tained and even exceeded the limits of the

bis diapason, or double octave, an extent

which they called systema perfectum, maxi-

mum, i mmestatum, the great system, the

perfect system.

This entire system was composed of four

tetrachords, three conjoint and one disjoint,

and the chord called proslambanomenos,

which was added below these tetrachords to

complete the double octave.

This general system of the Greeks remain-

ed nearly ia this state till the eleventh cen-

T.

tremity ;
out of which, in the space of a

month, proceeds the perfect insect. See Plate

Nat. Hist. hg. 388.

2. Tabanus tropicus is of a smaller size

than the preceding, and of a brown colour,

with the sides of the abdomen bright ferru-

ginous. It is a less common species than the

former.

3. Tabanus pluvialis is of the size of a win-

dow-fly, but of a somewhat longer shape in

proportion
;

it is of a dull brown colour,

with the wings*of a similar cast, but marbled

or variegated with very numerous whitish

specks : this is a very troublesome insect

during the latter part of summer, fastening

on the legs, hands, & c. and causing consider-

able pain by the puncture of its proboscis

:

it is observed to be peculiarly teasing on tire

approach of rain.

4. Tabanus caecutiens is an insect of singu-

lar beauty. It is of the size of a common
window-fly, and of a vellowish-brown colour

varied with back ; the wings are transparent,

and marked by large black bands or patches,

and the eyes are of the most vivid os lucid

green, marbled with black spots and streaks.

It is by no means uncommon during the au-

tumnal" season.

TABBY, in commerce, a kind of rich silk,

which lias undergone the operation of tabby-

ing. See the next article.

TABBYING, the passing a silk or stuff

through a calender, the rolls ofwhich are made
of iron or copper, variously engraven ;

which

bearing unequally on the stuff, renders the

surface unequal, so as to reflect the rays of

light differently, making the representation

of waves thereon.

TABELLA, tablet. See Pharmacy.
TABERNiEMONTANA, a genus of

plants of the class of pentandria, and order

of monogynia ;
and in the natural system ar-

ranged under the 30th order, contortae.

There are two horizontal folioles, and the

.seeds are immersed in pulp. There are 19

species, all of foreign growth.

TABES dorsalis. See Medicine.
TABLE, in perspective, denotes a plane

surface, supposed to be transparent, and per-

pendicular to the horizon. It is always ima-
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tury, when Guido made a considerable

change, by adding a new chord below, which
he called hypoproslambanomenos ;

• also a
fifth tetrachord above, or tetrachord of the

sur-sharp ;
and substituting hexachords in the

place of the antient tetrachords. Since tiie

time of Guido, the general system has again

been greatly extended, and divided into oc-

taves; which has long been adopted through-

out Europe, and which the ear certainly re-

cognises as the most natural of all possible

partitions of the great scale of sounds.

SYSTOLE. See Anatomy.
SYZYGY. See Astronomy.

gined to be placed at a certain distance be-
tween the eye and the objects, for the ob-
jects to be represented thereon by means of

the visual rays passing from every point
thereof through the table to the eye

;
whence

it is called perspective-plane.

Tables, laws of the twelve, were the first

laws of the Romans; thus called either be-
cause the Romans then wrote with a style oa
thin wooden tablets covered with wax, or
rather, because they were engraven on tables,

or plates of copper, to be exposed in the
most noted part of the public forum. After
the expulsion of the kings, as the Romans
were then without any fixed or certain sys-

tem of law, at least had none ample enougk
to comprehend the various cases that might
fall between particular persons, it was re-

solved to adopt the best and wisest laws of
the Greeks. One Ilermodorus was first ap-
pointed to translate them, and the decemviri
afterwards compiled and reduced them into

ten tables. After much care and application*

they were at length enacted and confirmed
by the senate and an assembly of the people,
in the year of Rome 303. The following

year they found something wanting in them,
which they supplied from the laws of the
former kings of Rome, and from certain cus-

toms which long use had authorised ; all these

being engraven on two other tables made the
law of the twelve tables, so famous in the
Roman jurisprudence, the source and founda-
tion of the civil or Roman law.

'Table, among the jewellers. A table-

diamond, or other precious stone, is that

whose upper surface is quite flat, and only the
sides cut in angles; in whioh sense a dia-

mond cut tablewise, is used in opposition to

a rose-diamond.

Table, in mathematics, systems of num-
bers calculated to be ready at hand for the
expediting astronomical, geometrical, and
other operations : thus we say tables of the
stars ;

tables of sines, tangents, and secants

;

tables of logarithms, rhumbs, &c. sexagenary
tables.

TACAMAlIACA. See Pofulus, and
Resins.
TACCA, a genus of the class and order

hexandria monogynia. The cal. is six-part*



T A C T A C7u4

<d; cor. six-petalled, inserted into theca1

.;

stigma stellate
; berry dry, hexangular, &c.

Tnere is one species, a herb of the East
Indies.

TACHYGRAPII\ , the art of writing
fast o of short hand; of which authors have
invent d several methods. See Stenogra-
phy.
TACK, in a ship, a great rope having a

wale-knot at one end, which is seized or fast-

ened into the clew of the sail ; so is reefed

first through the chess-trees, and then is

brought through a hole in the ship’s side.

Its use is to carry forward the clew of the
sail, and to make it stand close by a wind:
and whenever the sails are thus trimmed, the

main-tack, the fore-tack, and mizen-tack, are
brought close by the board, _ and haled as

much forward on as they can be.

Tack-about, in the sea-language, is to

turn the ship about, or bring her head about,

£0 as to lie the contrary way.
TACKLE, or Tackling, among seamen,

denotes all the ropes or cordage of a ship,

used in managing the sails, &c. In a more
restrained sense, tackles are small ropes

running in three parts, having at one end a

pendant and a block ; and at the other end
a block and a hook, to hang goods upon that

are to be heaved into the ship or out of it.

TACTICS, in the art of war, is the me-
thod of disposing forces to the best advantage

in order of battle, and of performing the se-

veral military motions and evolutions. See
War, art of.

Tactics, in the military art, a word de-

rived from the Greek, signifying order. Tac-
tics consist of a knowledge of order, dispo-

sition, and formation, according to the exi-

gency of circumstances in warlike operations.

General tactics are a combination or union

of first orders, out of which others grow of a

more extensive and complicated nature, to

suit the particular kind of contest or battle

which is to be given, or supported. Let it

not, however, be inferred from this, that evo-

lutions and tactics are one and the same.

They are closely connected, but there is still

a discernible difference between them.

Tactics may be comprehended under order

and disposition ;
evolution is the movement

which is made, and eventually leads to order.

The higher branches of tactics should be
thoroughly understood by all general officers;

but it is sufficient for inferior officers and
soldiers to be acquainted with evolutions.

"Not that the latter are beneath the notice

of general officers ; but that having already

acquired a knowledge of them, they ought to

direct their attention more immediately to

the former, carefully retaining at the same
time a clear apprehension of every species of

military detail, and consequently obviating

the many inconveniences and embarrass-

ments which occur from orders being awk-
wardly expressed by the general, and of

course ill understood by the inferior officer.

It may be laid down as a certain rule, that

unless* a general officer makes himself ac-

quainted with particular movements and dis-

positions, and preserves the necessary recol-

lections, it is morally impossible for him to

be clear and correct in his general arrange-

ments. Of all mechanical operations, found-

ed upon given principles, the art of war is

certainly the most compendious, the most

enlarged, and the most capable of improve-

ment, Almost every other science and art

are comprehended in it ; and it should be the

subject matter, the chief study, and the ul-

timate object, of a general’s reflections. He
must not be satisfied with a limited concep-
tion of its various branches ; he should go
deeply into ail its parts, be aware of its mani-
fold changes, and know how to adapt move-
ments and positions to circumstances and
places.

It will be of little use to a general to have
formed vast projects, if, when they are to he
executed, there should be a deficiency of

ground
; if the general movements of the

army should be embarrassed by the irregu-

larity of some particular corps, by their over-

lapping each other, &c.
;
and if, through the

tardiness of a manoeuvre, an enemy should
have time to render his plan abortive by a

more prompt evolution. A good general

must be aware of all these contingencies, bv
making himself thoroughly master of tactics.

The Prussian tactics under Frederic the

Great, had for their principal object to con-
centrate forces, and to attack the chief points

of an enemy, not at one and the same time,

but one after another : whereas the tactics

which have been uniformly pursued bv the

French, since the commencement of their

revolution, have been founded upon this prin-

ciple; to attack all points with divided
forces, at one and the same time. We thus
see, that the principles of extension have
been as much followed by the latter, as those
of compression were studiously adhered to by
the former.

Tactics of Europe. The following obser-

vations respecting the tactics of Europe,
which we extract from a book entitled the

Elementary Principles of Tactics, page 137,

may not be uninteresting to our military

readers:

In the time of the Romans, the Gauls and
other nations on the continent fought in the
phalanx order

;
it is this order which still pre-

vails through ail Europe, except that it is

deficient in tiie advantages and utility which
Polybius ascribes to it, and is injured and
disgraced by defects unknown to the antient

phalanx.

In Turenne’s days, troops were ranged 8

deep, both in France and Germany. Thirty
years after, in the time of Puysegur, the
ranks were reduced to 5 ; in the last Flanders
war to 4 ; and immediately after to 3 ;

at pre-
sent the ranks are reduced to 2.

Tdiis part of the progression from eight to

three being known, we easily conceive how
the files of the phalanx have been diminished
from sixteen to eight in the ages preceding
Turenne. It is to be presumed, that this depth
was considered as superfluous; and it was
judged necessary to curtail it, in order to
extend the front. However, the motion is

of very little consequence, since we are now
reduced to three ranks

;
let u.s therefore en-

deavour to find out what qualities of the pha-
lanx have been preserved, and what might
have been added to it.

To shew that we have preserved the de-
fects of the phalanx in Europe, we suppose
two bodies of troops, one of eight thousand
men, ranged as a phalanx, sixteen deep

; the
other a regiment of three battalions, consist-
ing only of fifteen hundred men, drawn up in

three lines after the same manner. These
two bodies shall be perfectly equal and alike

T A C
in extent of front, and shall differ in no
thing but in the depth of their files ; the in

conveniences and defects, therefore, occa
sioned by tiie length of their fronts, are equa
in botli troops, though their numbers ar

very different; hence it follows, that in Eu
rope, tiie essential defects of tiie phalanx ar
preserved, and its advantages lost.

Let the files of this body of eight thousant
be afterwards divided, and let it be reduce!
to three in depth, its front will then be foiiiu

live times more extensive, and its depth l\vi

times less; we may therefore conclude, tlisfl

the defects of the phalanx are evidently mul
tiplied in the discipline of Europe, at tiie es
pence of its advantages, which consisted in

(he depth of its tiles.

The progress which has taken place in the

artillery, has contributed greatly to this re;

volution. As cannon multiplied", it was nl
cessary to avoid its effects

;
and the only

method of avoiding, or at least of lessening

them, was doubtless to diminish the dept*
of the files.

ddie musquet, likewise, lias a great shall
in tiie alteration

;
the half-pike was entirely

laid aside for tiie bayonet ; and in order tc

have no fire unemployed, it was thought nl
cessary to put it in the power of every soluiei

to make use of his.

These are the two principal causes of til

little solidity or depth given to our battl
lions.

We have now seen, that the defects of tiff

phalanx were multiplied in the European dis-

cipline, and its advantages and perfection!

infinitely diminished. Our regulations arl
therefore, much inferior to the phalanx, anl
have nothing but the single effect of fire-ami
lo counterbalance all its advantages. Til
effect, however, of fire-arms, is an artificial

power, and does not originally belong to th|

manner of disciplining troops, the sole aim d

which should be to employ man’s natural adf
tion. It is man, therefore, and not this lirgl

which is to be considered -as the principal
agent

; and hence we may infer that thfl
method is very much inferior to the phalanx]
and still more to the Roman arrangement
which so far surpassed that of Greece.
The light troops of both these people wer

much heavier than our battalions, and ha
more power and solidity for a shock or con
flict. However, the Roman discipline, noJ
withstanding its superiority, is not calculate
for our times

;
because, as we are oblige

to engage at a distance, ours, by its cannor
would destroy the Grecian order of battle ij

a very short time, and would be exposed to

loss much less considerable itself, supposjn
even the artillery was equal on both sicles

we should then, in order to perfect our ai

rangements, endeavour to procure them a
the advantageous qualities of tiie legionar

regulations, as the only means of giving thei

the superiority.

Many people are of opinion, that we imj
fate the Romans, and that we give battle ac
cording to their system, because our troop
are drawn up in lines, some of which ar

full, and others vacant. But it lias beej
proved, that three battalions have the saml
front, and the same inconveniences, thJ
eight thousand men, ranged in the phaiaiij
order. Our lines are formed by brigade*
regiments, or battalions, and the distance g®
one corps to the other is equal to the fronl
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©f one of those corps : so that those lines,

both full and vacant, are composed of de-

tachments equal in front and in defects;

each has a phalanx of six, eight, or twelve

thousand men. Our orders of battle, con-

sequently, can be no more at most, than a

kind of medium between those of Greece

and Rome.

Tactics, maritime, or manoeuvres at sea.

With respect to naval tactics, or the art of

fighting at sea, it is confessedly less antient

than tactics on shore, or what is generally

called land-service. Mankind were accus-

tomed to contend for the possession of terri-

tory long before they determined on, or even

dreamed of, making the sea a theatre of war

and bloodshed.

Setting aside the many fabulous accounts

which are extant concerning naval tactics,

we shall remain satisfied with what has been

transmitted to 11 s by the Roman writers of

the fifth and sixth centuries of that republic.

We shall there find specific details of the dif-

ferent manoeuvres which were practised at

sea during the Punic war. In those times

naval armaments began to be regularly fitted

out; ships of different forms and sizes were

constructed; and certain offensive and defen-

sive machines, that served as a species of

artillery, were placed upon them. They had

already been drawn out according to system

;

being 'divided into certain proportions which

were then called divisions, but are now nam-

ed squadrons
;

and the persons who com-

manded them, exerted ail their skill and

genius to gain advantages over their enemies,

by.opportunely getting to windward, by seiz-

ing the favourable occurrence of the tide,

or by mooring in advantageous situations.

At the battle of Actium, Augustus, finding

himself inferior to Mark Anthony in the

number of his ships, had the sagacity to draw

up his line of battle along the entrance of the

gulph of Ambracia, and thereby to make up

for his -deficiency. This naval manoeuvre,

as well as that of getting to windward of the

enemy, in order to bear down upon him with

more certainty and effect, exists to the pre-

sent day.

We act precisely upon the same princi-

ples in both cases, by which the antients

were governed ; with the additional advantage,

in fighting to windward, of covering the ene-

my’s line with smoke from the discharge of

ordnance and fire-arms. The French call this

being in possession of the closest line.

In those times, ships were boarded much
sooner than they are at present. Most en-

gagements at sea are now determined by

cannon-shot. Among the antients, when
two ships endeavoured to board each other,

the rowers drew in their oars, to prevent

them from being broken in the shock.

The manoeuvre which was practised on

this occasion, was for the ship that got to

windward of its adversary, to run upon its

side, with the prow ;
which being armed with

a long sharp piece of iron, made so deep an

impression in it, that the ship thus attacked,

generally sunk. The voyages which were

afterwards made on the ocean, rendered it

necessary to construct ships that carried

more sail, and were double-decked ; and

since the invention of gunpowder, tiers of

guns have been substituted in the room of

sows of ears.

On the decline and fall of the Roman em-

pire, the Saracens got the ascendancy in na-

val tactics. They took advantage of this su-

periority, and extended their conquests on

all sides. The whole extent of coast belong-

ing to the Mediterranean, together with the

adjacent islands, fell under their dominion.

Mankind are indebted to them for consider-

able improvements in naval tactics.

It was only under Charlemagne, that the

Europeans can be said to have paid any great

attention to their navy. That monarch kept

up a regular intercourse with the caliphs of

the East; and having just grounds to appre-

hend an invasion from the Normans, he con-

structed vessels for the defence of his coasts.

During the reign of the first French kings

belonging to the third race, naval tactics

were little attended to, on account of the

small extent of maritime coast which France

possessed at that period. It was only in the

days of Louis the Younger, and of Louis

surnamed the Saint, that we discover any

traces of a considerable fleet, especially dur-

ing the crusades.

Under Charles the Fifth, and his succes-

sor Charles the Sixth, the French got pos-

session of several sea-ports, and had com-

mand of a long line of coast. Yet neither

they nor the English, with whom they were

frequently at war, had at that period any

thing like the fleets which are now fitted

out.

'l he discovery of America by Columbus,

and the more lucrative possession of the East

Indies, induced the principal states of Eu-

rope to increase their naval establishments,

for the purpose of settling colonies, and of

bringing home, without the danger of moles-

tation or piracy, the wealth and produce ot

the eastern and western worlds.

The French marine was far from being

contemptible under Francis the First
;
but

it grew into considerable reputation during

the administration of cardinal Richelieu, in

the reign of Louis the Thirteenth
;
and con-

tinued so until the battle of La Hogue, which

was so gloriously won by the English, under

William the Third. From that epoch it be-

gan to decline ;
while the English, on the

other hand, not only kept up the reputation

they had acquired under Cromwell and his

predecessors, but rendered themselves so

thoroughly skilled in naval tactics, that they

have remained masters of the sea to this

day. See War, art of.

TAENIA, the Tape-worm, in zoology, a

genus of animals belonging to the class of

vermes, and order of intestina. The body is

long, depressed, and jointed like a chain,

and contains a niu«ith and viscera in each

joint. According to Gmelin, there are ninety-

two species
;

all which inhabit the intestines

of various animals, particularly of quadru-

peds.

Seven species of taenia are peculiar to man

:

1. The viseeralis, which is inclosed in a ve-

sicle, broad in the fore part, and pointed in

the hinder part; inhabits the liver, the pla-

centa uterina, and the sac which contains the

superfluous fluid of dropsical persons. 2.

Cellulosa, which is inclosed in a cartilaginous

vesicle, inhabiting the cellular substance ofthe

muscles
;

is about an inch long, half an inch

broad, and one-fourth of an inch thick, and

is very tenacious of life. 3. The dentata,

has a pointed head ; the large joints are
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streaked transversely, and the small joints

are all dilated; the osculum or opening in

the middle of both margins is somew hat rais-

ed. It is narrow, ten or twelve leet long,

and broad in the fore parts
;

its ovaria are

not visible to the naked eye ;
and the head

underneath resembles a heart in shape. It

inhabits the intestines. 4. The lata, is

white, with joints very short and knotty

in the middle; the oscumm is solitary.

It is from eighteen to one hundred and

twenty feet long ;
its joints are streaked trans-

versely; its ovaria are disposed like the

petals of a rose.- 5.
r

l he vulgaris, has two

lateral mouths in each joint ;
it attaches itself

so firmly to the intestines, that it can scarcely

be removed by the most violent medicines ;

it is slender, and has the appearance of being

membranaceous ;
it is somewhat pellucid,

from ten to sixteen feet long, and about four

lines and a half broad at one end. 6. The
truttse, which chiefly inhabits the liver of the

trout, but is also to be found in the intestines

of the human species. 7. The solium, has a

marginal mouth, one on each joint. 8.
r

I he

ovilia, found in the liver and omentum of

sheep. See Plate Nat. Hist. fig. 389.

The structure and physiology of the txnia

are curious, and it may be amusing as well as

instructive to consider it with attention. The
taenia appears destined to feed upon such

juices of animals as are already animaHzed ;

and is therefore most commonly found in the

alimentary canal, and in the upper part, where

there is the greatest abundance of chyle

;

for chyle seems to be the natural food of

the taenia. As it is thus supported by food

which is already digested, it is destitute of

the complicated organs of digestion. As the

taenia solium is most frequent in this country,

it may be proper to describe it more parti-

cularly.

It is from three to thirty feet long, some
say sixty feet. It is composed of a head in

which are a mouth adapted to drink up liuids,

and an apparatus for giving the head a fixed

situation. The body is composed of a great

number of distinct pieces articulated toge-

ther, each joint having an organ by which it

attaches itself to the neighbouring part of the

inner coat of the intestine. The joints near-

est the head are always small, and they be-

come gradually enlarged as they are farther

removed from it ; but”towards the tail a few

of the last joints again become diminish-

ed in size. The extremity of the body is ter-

minated by a small semicircular joint, which

has no opening in it.

The head of this animal is composed of the

same kind of materials as the other parts of

its body
;

it lias a rounded opening at its ex-

tremity, which is considered to be its mouth.

This opening is continued by a short duct

into two canals ;
these canals pass round

every joint of the animal’s body, and convey

the aliment. Surrounding the opening of the

mouth are placed a number of projecting

radii, which are of a fibrous texture, whose

direction is longitudinal. These radii appear

to serve the purpose of tentacula for fixing

the orifice of the mouth, as well as that of

muscles to expand the cavity of the mouth,

from their being inserted along the brim of

that opening. After the rounded* extremity

or head has been narrowed into the neck,

the lower part becomes flatted, and has two

small tubercles placed upo* each Ratted
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side; the tubercles are concave in (life middle,
and appear destined to serve the purpose of
suckers tor attaching the head more effec-
tually. The internal structure of the joints
composing the body of this animal is partly
vascular and partly cellular

; the substance
itself is white, and somewhat,resembles in its

texture the coagulated lymph of the human
blood. The alimentary canal passes along
each side ot the animal, sending a cross ca-
nal over the bottom of each joint, which con-
nects the two lateral canals together.

Mr. Carlisle injected with a coloured size,

by a single push with a -small syringe, three
feet in length of these canals, m the direc-
tion from the mouth downwards. He tried
the injection the contrary way, but it seemed
to be stopped by valves. The alimentary
.canal is impervious at the extreme joint,
where it terminates without any opening anal-
ogous to an anus. Each joint has a vascular
joint occupying the middle part, which is

composed of.a longitudinal canal, from which
a great number of lateral canals branch off at
right angles. These canals contain a fluid

like milk.

1 he tenia seems to be one of'the simplest
vascular animals in nature. The way in which
it is nourished is singular; the food being
taken in by the mouth, passes into the ali-

mentary canal, and is thus made to visit in

a general way the different parts of the ani-
mal. As it has no excretory ducts, it would
appear that the whole of its alimentary fluid

is lit for nourishment
; the decayed parts pro-

bably dissolve into a fluid which transudes
through the skin, which is extremely por-
•ous.

•

,
This animal has nothing resembling a brain

or nerves, and seems to have no organs of
sense but those of touch. It is most probably
propagated by ova, which may easily pass
along the circulating vessels of other animals.
We cannot otherwise explain the phenomena
of worms being found in the eggs of fowls,
and in the intestines of a foetus before birth,

except by supposing their ova to have passed
through the circulating vessels of the mo-
ther, and by this means been conveyed to the
foetus.

The chance of an ovum being placed in a
situation where it will be hatched, and the
young find convenient subsistence, must be
very small

; hence the necessity for their
being very prolific. If they had the same
powers of being prolific which they now
have, and their ova were afterwards very
readily hatched, then the multiplication of
these animals would be immense, and be-
come a nuisance to the otter parts of the
creation.

Another mode of increase allowed to te-
nia (if we may call it increase) is by an addi-
tion to the number of their joints, [f we
consider the individual joints as distinct

beings, it is so ; and when we reilect upon the
power of generation given to each joint, it

makes this conjecture the more probable.
We can hardly suppose that an ovum of a
tenia, whicli at' its full growth is thirty feet

long, and composed of 400 joints, contained
a young tenia composed of this number of
pieces ;

but we have seen young teniae not
half a foot long, and not possessed of fifty

joints, which still were entire worms. We
have also many reasons to believe, that when

a part of this animal is broken off From the
rest, it is capable of forming a head for itself,

and becomes an independant being. The
simple construction of the head makes its re-

generation a much more easy operation than
that of the tails and feet of lizards, which are
composed of bones and complicated vessels;
but this last operation lias been proved by
tiie experiments of Spallanzani and many
other naturalists.

When intestinal worms produce a diseased
state ot the animal’s body which they inhabit,
various remedies are advised for removing
them

; many of which are ineffectual, and
others very injurious by the violence of their
operation. Drastic purges seem to operate
upon tenia?, partly by irritating the external
surface of their bodies, so as to make them
quit their holds, and partly by the violent
contractions produced in the intestine, which
may sometimes divide the bodies of tenia,
and even kill them by bruising. The most
effectual remedy, however, has been found to
be the digitalis in substance.

r

l AGE 1ES, French marigold, a genus of
plants ol the class of syngensia, and order of
polygamia superfiua; and in the natural sys-
tem ranging under the 49th order, composite.
I lie receptacle is naked ; the pappus con-
sists of five erect awns or beards

; the calyx
is monophyllous, quinquedentate, and tubu-
lar

; and there are four persistent florets of
the ray. There are three species, the pa-
tula, erecta, and minuta

; of which the two
first have been cultivated in the British gar-
dens, at least since the year 1596, for it is

mentioned in Gerard’s Herbal, which was
published that year. They are both natives
of Mexico.
1 he erecta, or African marigold, has a

stem subdividing and spreading, and has
formed itself into a great many varieties: 1.

Pale yellow, or brimstone-colour, with
single, double, and fistulous flowers. 2.
Deep yellow, with single, double, and fistu-

lous flowers. 3. Orange-coloured, with single,
double, and fistulous flowers. 4 Middling
African, with orange-coloured flowers. 5.

Sweet-scented African. These are all very
subject to vary

; so that unless the seeds are
very carefully saved from the finest flowers,
they are apt to degenerate ; nor should the
same seeds be too long sown in the same
garden, for the same reason

; therefore those
who are desirous to have these flowers in

perfection, should exchange their seeds with
some person of integrity at a distance, where
the soil is of a different nature, at least every
other year. If this is done, the varieties may
be continued in perfection.

’PAIL, or Estates tail, are either gene-
ral or special. Tail general, is where lands
and tenements are given to one and the heirs
of his body begotten, which is called tail ge-
neral ; because, how often soever such donee
may be married, his heirs, by every such
marriage, are capable of inheriting the estate
tail. Tenant in tail special, is where the
gift is restrained to certain heirs of the gran-
tee, and not to all in general, which may hap-
pen several ways. Estates tail are likewise
diversified by the distinction of male and
female, as if lands are given to a man and the
heirs male of his body begotten

; this is an
estate in tail, male special: but if to a man
and the heirs female of the body of his pres nt
wife begotten, this is an estate in tail, female

special. So in case of a gift in tail male, the
female line shall not inherit; and so e con-
verso.

As the word heirs is necessary to create a
fee, so the word body or some other words
of procreation are necessary to make a fee
tail, and ascertain to what heirs the estate is

limited. Therefore, if the words of inherit-

ance or procreation are omitted, although the
others are inserted, this will not make an
estate tail. As if an estate is granted to a
man and the issue of his body, this is only an
estate for life, the words of inheritance being
wanting

; and a grant to a man, and his heirs
male or female, is an estate in fee simple, not
in fee tail, as there are no words to ascertain
the body from whence they shall issue.

Though in wills, where greater latitude is

given, an estate tail may be devised by the
words, to a man and his heirs male, or "other
irregular modes of expression.

l lie incidents to a tenancy in tail are prin-
cipally these

:

1. A tenant in tail may commit waste on an
estate without being impeached for the same.

2. That the w'ife shall have her dower of
the estate tail.

3. That the husband of a female tenant in
tail may be tenant by courtesy.

4. An estate tail may be barred or destroy-
ed by a fine, a recovery, or lineal warranty,
descending with assets to the heir.

And by stat. 26 lien. VIII. c. 13. all es-

tates tail (in common with all estates of in-

heritance) are forfeited to the king on con-
viction of high treason.

By stat. 32 Hen. VIII. c. 28. certain leases
which do not tend to the prejudice of the
heir are allowed to bind the issue in tail, A
stat. of the same year, c. 36. declares a fine

duly levied by a tenant in tail to be a com-
plete bar to all persons claiming under such
entail.

And lastly, by 33 Hen. VIII. c. 39. all es-

tates tail are liable to be charged for debts to
the king by record or special contract.
They are likewise subject to be sold for the

debts contracted by a bankrupt
; and by the

construction put on stat. 43 Eliz. c. 4. an ap-
pointment by tenant in tail, of the lands en-
tailed to a charitable use, is good without
fine or recoverv.

Tail, in the 'Turkish customs, (bashaws of
three tails, &c.) See Tug.
TALC. Though this term has often been

a synonym of mica in mineralogy, it is

adopted by the moderns, to denote a stony
substance which differs from it, especially in

an unctuosity sensible to the touch, and in

the vitreous electricity which it communi-
cates to sealing-wax by friction, whilst mica
gives it the resinous electricity. Hauy enu-
merates four varieties of this stone ; namely,
the lanynary talc, or Venice talc

;
the foliated

talc, or chalk of Brian^on ; compact talc, as
the lard-stone

; these three first give the po-
sitive or vitreous electricity to sealing-wax.
The fourth variety, or the steatites talc, com-
municates the negative or resinous electricity
to it by friction.

The characters of this stone are, a spe-
cific gravity between 3.5834 and 2.9902; a
texture easy to be scraped with the knife

; a
soft and unctuous surface; the primitive form
of a right rhomboidal prism, its bases having
angles of 120 degrees and 60 degrees, and in
which sections parallel with these bases are
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easily obtained. Its integrant molecule lias

the same form.

Mr. Kirwan has found in this stone almost

as much magnesia as silex, and only a twen-

tieth part of alumina. Amongst the varieties

of talc, which are sufficiently numerous, the

mixed steatites, the serpentine, and pot

stones, are not ranked.

The softness of the texture of the talcs,

the lineness of their powder, their easy sus-

pension in water (which they powerfully ab-

sorb), and the hardness which they contract

by the action of a moderate heat, render

them useful in a great number of the arts, or

for domestic purposes.

A specimen analysed by Mr. Kirwan con-

tained
Silex 5.0

Alumina 5

Magnesia 4.5

100

TALENT, a money of account ‘amongst

the antients, equal to 342/. sterling. See

Coin, and Money.
Amongst the Jews, a talent in weight was

equal to 60 maneh, or 1 13 pounds, 10 ounces,

1 pennyweight, 10 and two-seventh grains.

TALES, is used in law for a supply of men

impanelled on a jury, and not appearing, or

on their appearance challenged and disallow-

ed, when * the judge upon motion orders a

supply to be made by the sheriff of one or

more such persons present in court, to make

up a full jury.

TALIO, lex talionis, a species of punish-

ment in the Mosaic law, whereby an evil is

returned similar to that committed against us

by another ;
hence that expression, eye for

eye, tooth for tooth. This law was at first

inserted in the twelve tables amongst the

Romans; but afterwards set aside, and a

power given to the praetor to fix upon a sum

of money for the damages done.

TALLOW-TREE. See Croton.
TALLY, in law, a piece of wood cut in

two parts, whereon accounts were antiently

kept, by means of notches ;
one part of the

tally being kept by the debtor, and the other

by the creditor. As to the tallies or loans,

one part thereof is kept in the exchequer,

and the other part given to particular per-

sons in lieu of an obligation for the moneys

they have lent to the government on acts of

parliament. This last part is called the stock,

and the former the counter-stock, or counter-

tail.

TALMUD, or Thalmud, among the

Jews, a collection of the doctrines of their

religion or morality. It is the corpus juris,

or body of the laws and customs of the Jews,

who esteem it equal to the scriptures them-

selves.

TALPA, mole, a genus of the quadrupeds

of the order ferae. The generic character is,

front teeth in the upper jaw six, unequal
;
in

the lower jaw eight ;
canine teeth one on each

side, the upper ones largest
;
grinders seven

in the upper jaw, six in the lower.

The genus talpa or mole is readily dis-

tinguished by its peculiar shape, habit, or
_

ge-

neral appearance, even without an examina-

tion of the teeth ; in which particular some

species resemble the genus sorex, and were

placed in that genus by Linnaeus. There are

species \
the most remarkable are

:
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t. Talpa Europaea, the common mole. The
whole form of the mole is eminently calcu-

lated by nature for its obscure and subterra-

neous life. The body is thick and cylindric
;

the snout slender, but very strong and ten-

dinous
;
the head not distinguished from the

body by any appearance of neck ; the legs

so extremely short as scarcely to project

perceptibly from the body ; the skin is much
thicker and tougher in proportion than in

other quadrupeds, and the fur with which it

is covered equally surpasses that of other

animals in fineness and softness. The mus-

cular strength of the mole is very great, and

it is enabled to force itself into the ground

with an extraordinary degree ot celerity.

The general length of the mole is about five

inches and three quarters, exclusive ot the

tail, which measures one inch. This animal

is supposed to possess the power of hearing

in an exquisite degree ;
and if at any time it

emerges from its subterraneous retreat, in-

stantly disappears on the approach of any

danger. When first taken, either by digging

it out or otherwise, it utters a shrill scream,

and prepares for defence by exerting the

strength of its claws and teeth. According

to the count de Buffon, so lively and reci-

procal an attachment subsists between the

male and female, that they seem to dread or

disrelish all other society.

The mole is furnished with eyes so ex-

tremely small that it has been doubted whe-

ther they were intended by nature for dis-

tinct vision, or rather merely for giving the

creature such a degree of notice of the ap-

proach of light as might sufficiently warn it

of the danger of exposure. Galen, how-

ever, seems to have been of a different opi-

nion, since he ventures to affirm that the

eyes of the mole are furnished with the crys-

talline and vitreous humours, encompassed

with their respective tunics ;
so accurate an

anatomist was that great man, even unassist-

ed by glasses.

The mole is reported to feed not only on

worms, insects, &c. but also on the roots of

vegetables
;

but it is certainly more car-

nivores than frugivorous. It is even a very

fierce and voracious animal in particular cir-

cumstances
;
and it is observed by sir T ho-

mas Brown, that whatever these animals are

contented with under ground, yet, when
above it, they will sometimes tear and eat one

another
;
and in a large glass case, wherein

a mole, a toad, and a viper, were inclosed,

we have known (says he) the mole to dis-

patch them, and to' devour a good part of

them both.

The mole is with difficulty kept alive in a

state of confinement, unless constantly sup-

plied with a provision of damp mould to re-

side in.

Like other animals of a black colour, the

mole is sometimes found perfectly white, or

cream-coloured, and sometimes spotted. In

a memoir relative to the mole, published by

M. de la Faille, it appears that four varieties

may be reckoned, viz. the white mole, the

rufous or tawny mole, the greenish-yellow or

citron-coloured mole (found in some parts

of Languedoc), and, lastly, the spotted mole,

which is variegated either with white or tawny

spots o.r patches. The mole brings four or

five young.
The greatest misfortune that befals the

mole is, the sudden overflowing of rivers,
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when they are said to be seen swimming in

great numbers, and using every effort. to ob-

tain a move elevated situation ; but a great

many of them perish cn such occasions, as

well as the young, which remain in their

holes.

Linnaeus, in the twelfth edition of the Sys-

tema Naturae, affirms that the mole hyber-

nates, or passes the winter, in a state of torpi-

dity; and the same observation is repeated

in the Gmelinian edition of that work.
r

l his,

however, is flatly contradicted by the count

de Buffon, who observes, that the mole sleeps

so little in winter, that she raises the earth

in the same manner as in summer; and that

the country people remark that the thaw ap-

proaches, because the moles make their lulls.

They endeavour to get into warm grounds,

gardens, &c. during this season more than at

others.

This animal is said to be unknown in Ire-

land. In Siberia it arrives at a larger size

than in Europe. The fur is so soft and beau-

tiful, that it would make the most elegant

articles of dress, did not the difficulty of cur-

ing and dressing the skin deter from experi-

ments of this nature.

2. Talpa radiata, radiated mole. This is-

somewhat smaller than the common mole,,

and is of a dusky or blackish colour. In ge-

neral form it resembles the preceding spe-

cies, having broad fore legs with long claws

the hind legs scaly and with much weaker

claws ;
the nose long, and beset at the end.

with a circular series of radiated tendrils
;
the

length from nose to tail is three inches and.

three quarters. It is an inhabitant of North,

America, forming subterraneous passages, in.

different directions, in uncultivated fields, and

is said to feed on roots. This species is the

sorex cristatus of Linnaeus ;
being placed in.

that genus on account of its teeth, in despite

of its appearance. It is, perhaps, in reality,

no other than a variety ot the former species,

or a sexual difference.

TAMARINDUS, the tamarind-tree, a.

genus of plants arranged by Limmis under,

the class of triandria and order of monogynia ;.

but Woodville, Schreber, and other late bo-

tanists, have found that it belongs to the class-

of monadelphia, and order of triandria. In

the natural system it is ranked under the lo-

mantacea?. There is only one species, the

Indica, which is a native of both Indies, off

America, of Arabia, and of Egypt, and was

cultivated in Britain before the year 1633.

The tamarind-tree rises to the height ofi

thirty or forty feet, sending off numerous-

large branches, which spread to a consider-

able extent, and have a beautiful appearance ;

the trunk is erect, and covered with rough

bark, of a greyish or ash-colour ; the leaves

are small and pinnated, and of a yellowislu

green colour ;
the flowers resemble the papi-

lionaceous kind, and grow in lateral clusters-;

the calyx consists of four leaves, and the co-

rolla of three petals, which are of a yellowish

hue, and are beautifully diversified with red*

veins ;
the fruit is a pod of a roundish com-

pressed form, from three to five incherlong,

containing two, three, or four seeds, lodged

in a dark pulpy matter. The tamarind is

easily raised with us from the stones even ot

the preserved fruit, and is a beautiful stove

plant, rising to the height of. four or live feet.

The puip of the tamarind, with the seeds
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connected together by numerous tough
strings or fibres, are brought to us freed from
flic outer sheli, and commonly preserved in
syrup. According to Long, tamarinds are
prepared tor exportation at Jamaica in the
following manner: “The fruit or pods are
gathered (in June, July, and August) when
tuli-ripe, which is known by their easy break-
ing on small pressure between the finger and
thumb. The fruit, taken out of the pod, and
cleared from the shelly fragments, is placed
in layers in a cask, and boiling syrup, just be-
fore it begins to granulate, is poured in till

the cask is filled
; the syrup prevades every

part quite down to the bottom, and when
cool the cask is headed for sale.” He ob-
serves, that the better mode of preserving
this fruit is with sugar, well clarified with
CSS3

> f'fi a transparent syrup is formed, which
gives the fruit a much pleasanter flavour;
but as a principal medicinal purpose of the
pulp depends upon its acidity, which is thus
counteracted by the admixture of sugar, it

would therefore be of more utility if always
imported here in the pods. The fruit pro-
duced in the East Indies is more esteemed
than that of the West, and easily to be distin-

guished by the greater length of the pods,
and the pulp being drier and of a darker
colour.

r

I his fruit, the use of which was first learn-
ed of the Arabians, contains a larger propor-
tion ot acid, with the saccharine matter, than
is usually found in the fructus acido-dulcis,
and is therefore not only employed as a laxa-

tive, but also for abating thirst and heat in

various inflammatory complaints, and for

correcting putrid disorders, especially those
of a bilious kind ; in which the cathartic,

antiseptic, and refrigerant qualities of the
fruit have been found equally useful. When
intended merely as a laxative, it may be of
advantage to join it with manna, or purgatives
of a sweet kind, by which its use is rendered
more effectual. Three drachms of the pulp
are usually sufficient to open the body ; but
to prove moderately cathartic, one or two
ounces are required. It is an ingredient in

electuarium e cassia, and electuarium e
senna or lenitive electuary.

TAMAll IX, the fcnnari.sk, a genus of
plants in the class of pentandria, and order
of trigynia ; and in the natural system ran-

ging under the 13th order, succulents. The
calyx is quinquepartite ; the petals are five

;

the capsule is unilocular and tri valvular, and
the seeds pappous. There are 4 species.

The bark and leaves of the tamarisk-tree
arc moderately astringent, but never prescrib-
ed in the present practice.

TAMBOUR, in fortification, is a kind of

work formed of palisades, or pieces of wood,
ten feet long and six inches thick, planted
close together, and driven two or three feet

into the ground; so that when finished it

may have the appearance of a square redoubt
cut in two. Loop-holes are made six feet

from the ground, and three feet asunder,
about eight inches long, two inches wide
within, and six without. Behind is a scaffold

two feet high, for the soldiers to stand upon.
They are frequently made in the place of
arms of the covert-way, at the salient angles,

in the gorges, half-moons, and ravelins, &c.
Tambours, in fortification, are also solid

pieces of earth which are made in that part of

2
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the covert way that is joined to the parapet,
and lies close to the traverses, being only
three feet distant from them. They serve to
prevent the covert way from being enfiladed,
and obstruct the enemy’s view towards the
traverses When tambours are made in the
covert way, they answer the same purposes
that works en cremaillere would.
Tambour likewise means in fortification, a

single or isolated traverse, which serves to
dose up that part of the covert way where a
communication might have been made in the
glacis for the purpose of going to some de-
tached work.

It also signifies, both in French and Eng-
lish, a little box of timber-work covered with
a deling, withinside the porch of certain
churches, both to prevent the view of persons
passing by, and to keep off the wind, &c. by
means of folding-doors. In many instances It

is the same as porch.
TAMUS, black briony, a genus of plants

of the class of dioecia, and order of hexandria,
and in the natural system ranging under the
1 1 th order, sarmentaceas. The male and fe-

male flowers are both sexpartite
;
there is no

corolla; the style is trifid
;

the berry is tri-

locular and inferior, and contains two seeds.
There are only two species. The communis,
or common black briony, is a native of Eng-
land. It has a large root, which sends forth
several long slender stems; the leaves are
large, heart-shaped, dark green, and grow on
long footstalks

;
the flowers are greenish, anil

the berry red. It flowers from May to Au-
gust, arid is frequent in hedges.
TAN, the bark of the oak, chopped and

ground in a tanning-mill into a coarse powder,
to be used in the tanning of leather.
Deyeux was, perhaps, the first chemist

who ascertained the peculiar nature of tan, or
tanning. He pointed it out in his analysis of
nutgalls, as a peculiar resinous substance,
but without assigning it any name. Seguin
soon after engaged in a set of experiments on
the art ot tanning leather; during which he
discovered that tan has the property of pre-
cipitating glue from its solutions in water, and
of combining with the skins of animals. This
led him to suppose it the essential constituent
of the liquid^ employed for the purpose of
tanning leather. Hence the -names tannin
and tanning principle given it by the French
chemists. But it is to Mr. Proust that we
are indebted for the investigation of the na-
ture and properties of tan, and of the me-
thods of obtaining it in a separate state.

Much curious and important information lias

likewise been obtained by the experiments of
Mr. Davy on the constituent parts of astrin-

gent vegetables, and on their operation in

tanning.

Tan exists in a great number of vegetable
substances; but it may be procured most
readily and in the greatest purity from nut-
galls and catechu.

Nutgalls are excrescences formed on the
leaves of the oak by the puncture ofan insect
which deposits its eggs on them. The best
are known by the name of Aleppo galls, ilii-

ported in large quantities in this country for
the use of the dyers, calico-printers, &c.
They are hard like wood, round, often no-
dulated on the surface, of an olive-green co-
lour, and an excessively disagreeable taste.

They are in a great measure soluble in fra

ter
;
what remains behind is tasteless, and
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possesses the properties of the fibre of wood.A very great proportion of water is necessary
to carry off every thing soluble. Deyeux
tounn that a French pound of nutgalls re-
quired 96 French pints of water, applied in
20 different portions one after the other, and
allowed to macerate each a considerable time.
J his, reduced to our standard, gives us about
156 English pints to a pound troy of nut-
galls-

From the analyses of Deyeux and Davy,
it follows that the soluble part of nutgalls con-
sists chiefly oi live ingredients

; namely, tan,
extract, mucilage, gallic acid, and gall at of
lime. Mi. Davy found that 500 grains of
Aleppo galls formed with water a solution
w hich yielded by slow evaporation 185 grains
of matter. This matter he found composed

130 tan

31 gallic acid and extract
12 mucilage and extract
12 lime and saline matter

185.

So that the tan constitutes rather more lhaa
two-thirds of the whole.

According to Mr. Davy, the strongest in-
fusion of galls is of the specific, gravity 1.068 ;

and when evaporated at a temperature below
200°, yields a mass composed of -2- tan, and

To Sallic acicl and extract. But at a boiling
heat most of the gallic acid is dissipated or
destroyed, and a portion of the extract is

rendered insoluble in water.

Catechu, or terra japonica as it is also
called, is a substance obtained by decoction
and evaporation irom a species oi the mimosa
which abounds in India. It has g reddish
brown colour, and an astringent taste, leaving
an impression of sweetness

; it is not altered by
exposure to the? air. There are two varieties
of it

;
one from Bombay, which has the light-

est colour, and a specific gravity of 1.39; and
one from Bengal, which is of the colour of
chocolate; its specific gravity is 1.28. This
substance was examined by Davy, and found
to consist chiefly of tan combined with a pe-
culiar species of extract.

Tan obtained from the infusion of nutgalls
is a brittle substance, of a brown colour It
breaks with a vitreous fracture, and does not
attract moisture from the air. Its taste is ex-
ceedingly astringent. It is very soluble in
water. The solution is of a deep-brown co-
lour, a very astringent and bitter taste,' and
has the odour which distinguishes a solution
of nutgalls. It froths, when agitated, like a
solution of soap

; btit does not'feel unctuous.
Ian is still more soluble in alcohol than in
water. The solution has a deep-brown co-
lour and an astringent taste.

When heated, it blackens, emits carbonic
acid gas, and in the open air bursts, leaving
always a small portion of lime.

From the experiments ofProust, Davy, and
Deyeux. we learn, that it is capable of com-
bining with oxygen

; but at the same time it

is either decomposed altogether, or its nature
completely altered. Thus nitric acid con-
verts it into a yellowish-brown matter soluble
in alcohol, and similar in its properties to an
extract. Oxymuriatic acid produces similar
effects

;
and Mr. Proust has observed, that
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the peroxide of tin changes it also into an ex-

tract, perhaps by communicating oxygen.

The action of the metals upon tan does not

seem to be great, but almost all the metallic

oxides have an affinity for it, and are capable

of combining with it
;

the compound is usu-

ally nearly insoluble in water. Hence the

reason why tiie infusion of nutgalls precipi-

tates metallic solutions so readily. These
compounds have been hitherto in a great

measure overlooked by chemists. The fol-

lowing observations contain the facts at pre-

sent known.

l When' the peroxide of tin or zinc is boiled

in the infusion of galls, it acquires a dull yel-

low colour, and abstracts all the constituents

from the infusion" leaving behind only pure

water. The oxides thus combined with tan,

&c. are partly soluble in muriatic acid, and

the solution indicates the presence of tan and

gallic acid. When the peroxide of tin is

allowed to act upon the cold infusion, it abs-

tracts all its constituents in a few days. But

Mr. Proust affirms, that in that case the gallic

acid is mostly destroyed, and a portion of the

tan brought to the state of extract.

When the metallic salts are mixed with

the infusion of galls, the precipitate consists

of the metallic oxide combined with the tan,

the extract, and the acid of the infusion ; and,

according to Davy, it contains also a portion

of the acid of the metallic salt.

Tan produces no change upon the solution

ofsulphat of iron ; but when it is mixed with

a solution of the oxysulphat of iron, a deep

blue coloured precpitate immediately ap-

pears, consisting of the tan combined with

the oxide. This precipitate, when dried* as-

sumes a black colour. It is decomposed by
acids.

When too great a proportion of oxysul-

phat of iron is poured into a solution of tan,

the sulphuric acid, set at liberty by the com-
bination of the iron and tan, is sufficient to re-

dissolve the precipitate as it appears ;
but the

precipitate may easily be obtained by cau-

tiously saturating this excess of acid with

potass. When the experiment is performed

in this manner, all the oxysulphat of iron

which remains in the solution undecomposed
is converted into sulphat. Mr. Proust sup-

poses that this change is produced by the tan

absorbing oxygen from the iron. The same
change takes place if oxide is mixed with a

considerable excess of 'sulphuric acid, and

diluted wjth water. Common writing-ink is

a combination of gallat of iron and tannat of

iron.

The alkalies combine readily with tan, and
form with it a compound soluble in water.

This was first observed by Deyeux, whose
experiments have been verified by Mr. Davy.
When potass or soda is added to the infusion

of nutgalls, the liquid assumes a reddish-

brown colour, and loses the property of pre-

cipitating gelatine, till alkali is saturated with

an acid. When the alkalized infusion is eva-

porated to dryness, an olive-coloured mass

remains of a faint alkaline taste, which deli-

quesces in the air. Ammonia produces the

same effect upon the infusion of galls; but

when the mixture is exposed to the heat of

boiling water, part of the ammonia flies off, a

precipitate falls, consisting of most of the tan

and gallic acid, while the extract remains in

Solution.

Vol. II.

All the earths hitherto tried have a strong

affinity for tan, and form with it compounds
tor the most part insoluble in water, the pro-

perties of which have scarcely been examined
by chemists.

One of the most important properties of

tan is the insoluble compound which it forms
with glue or gelatine, as this substance is

termed by chemists. It is therefore em-
ployed to detect the presence of gelatine in

animal fluids': and, on the other hand, solu-

tions of gelatine are employed to detect the

presence of tan in vegetable fluids, and to as-

certain its quantity. Now, although the

compound of gelatine and tan is insoluble in

water, it is soluble both in the solution of tan

and of gelatine when sufficiently diluted. It

is necessary, therefore, that the solution of

gelatine, used to detect tan, should be as con-

centrated as is consistent with its perfect

fluidity; for glue, when gelatinous, does not

act upon tan. It is necessary also that it

should be employed quite fresh; for when in

a state of putrefaction, it loses its property of

precipitating tan. Mr. Davy has ascertained

that the best proportion for use is a solution

of ICO grains of isinglass in 20 ounces of

water, ('are must be taken not to add an

excess of the solution to the liquid from which

the tan is to be separated
;
because the com-

pound of tan and gelatine is re-d'issolved by
the solution of gelatine. According to the

analysis of Mr. Davy, this compound, when
dried in the temperature of 150°, is com-
posed of

54 gelatine

4G tan

100 .

It appears, from the experiments of Mr.
Davy and Mr. Chenevix, that tan is some-

times formed in vegetables by the action of

heat. Thus no tan can be detected in the

decoction of coffee-beans, unless they havo
been roasted ;

but in that case their decoction

precipitates gelatine.

From the experiments of Mr. Davy, we
learn that the affinities of the different classes

of bodies capable of combining with tan are

nearly in the following order :

Earths, Acids,

Alkalies, Neutral salts.

Gelatine,

But the order of the individual substances be-

longing to each of these classes remains still to

be ascertained.

'Ban affects particularly the bark of trees

:

but it exists also in the sap and in the wood
of a considerable number, and even in the

leaves of many. It is very seldom that it

exudes spontaneously
;
yet this seems to be

the case with a variety of kino.

It has been ascertained by Mr. Biggin,

that when the barks of trees are examined at

different seasons, they vary in the quantity

of tan. The quantity varies also with the age

and size of the trees. The greatest propor-

tion of tan is contained in the inner barks.

The epidermis usually contains none.

The following table exhibits the proportion

of solid matter extracted by water from dif-

ferent vegetable substances, and the quantity

of tan contained in that solid matter, as ascer-

tained by the experiments of Mr. Davy.

One Ounce of

White inner bark of old oak

Solid

Matter.
Grains.

108

Tan.
Grains.

young oak 111 77

nut

Gp tlilioll L 11vu

89 63

low
Coloured or middle bark of oak

117

43
72

19

chesnut 41 14

willow -

Entire bark of oak -

Entire bark of Spanish chesnut

Leicester willow

34
61

53
71

16

29
2

1

33

elm
common vvi!

Sicilian sumach
Malaga sumach
Souchong tea

Green tea -

Bombay catechu
Bengal catechu

Nutgalls -

165
156

180

13

1

1

78

79
48
41

261
231
127

TANACETUM, tansy, a genus of plants

of the class of syngenesia, and order of poly-

garnia superflua, and in the natural system

ranging under the 49th order, composite.

The receptacle is naked ; the pappus some-
what emarginated ; the cal

3
- x imbricated and

hemispherical
; the florets of the radius are

trifid, and scarcely distinguishable. There are

nine species
;

of which one only is a native

of Britain, the vulgare, or common tansy.

Of this species there is a variety with curled

leaves, which is therefore called curled tansy.

The tansy has a bitter taste, and an aromatic

smell, disagreeable to many people. Jt is

esteemed good for warming and strengthen-

ing the stomach ; for which reason the young
leaves have obtained a place among the culi-

nary herbs, their juice being an ingredient in

puddings, &c. It is rarely used in medicine,

though extolled as a good emmenagogue. A
drachm of the dried flowers has been found

very beneficial in hysteric disorders arising

from suppression. The seeds and leaves

were formerlv in considerable esteem for de-

stroying worms in children, and are reckoned
good in eholics and flatulencies.

TANiECIUM, a genus of the angiospermia

order, in the didynamia. class of plants, and in

the natural method ranking under the 25th

order, putaminese. The calyx is mcrnophyl-

lous, tubulated, truncated, and entire: the

corolla long, monopetalous, and white ; the

tube cylindrical ; the lymbi erect, spreading,

and nearly equal ;
the fruit a berry, covered

with a thick bark, large, oblong, internally

divided into two parts ; in the pulp are con-

tained a number of seeds.
r

l here are only

two species of this genus, the jaroba and pa-

rasiticum, both natives of Jamaica. They
grow by the sides of rivers, and climb on trees

and bushes.

TANAGRA, tanager, in ornithology, 3

genus of birds belonging to the order of pas-

seres. The beak is conical, acuminated,

emarginated, almost triangular at the base,

and inclining a little towards the point. Dr.

Latham has described 44 species, all of which
are of foreign extraction. See Plate Nat,

Hist. tig. 390.
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TANGENT, In geometry, is defined, in ge-

neral, to be a right line which touches any ar.ck
©f a curve, in such a manner that no right line
can be drawn betwixt the right line and the
arch. See Plate Miscel. fig. 226'.

1 he tangent of an arch is a right line drawn
perpendicularly from the end of a diameter,
passing to one extremity of the arch, and termi-
nated by a right line drawn from the centre
through the other end of the arch, and called
the secant.

The tangent of a curve is a right line which
only touches the curve in one point, but does
not cut it.

In order to illustrate the method of drawing
tangents to curves, let ACG (fig. 227)be a curve
of any kind, and C the given point from
whence the tangent is to he drawn. Then con-
ceive a right line, mg, to be carried along uni-
formly, parallel to itself, from A towards Q ;

and Jet, at the same time, a point / .so move in
that line, as to describe the given curve ACG:
also let mm, or Cn, express the fluxion of Am, or
the velocity wherewith the line mg is carried

;

and let «>S express the corresponding fluxion of
ti;p, in the position mCg, or the velocity of the
point p, in the line mg;, moreover, through the
point C let the right line SF be drawn, meeting
the axis of the curve, AQ, in F.

Now it is evident, if the motion of p, along
the line mg, was to become equable at C, the
point / would be at S, when the line itself had
got into the position mSg; because, by the hy-
pothesis, Cn and nS express the distances that
might be described by the two uniform motions
in the same time. And if ivsg is assumed to
represent any other position of that line, and j

the contemporary position of the point /, still

supposing an equable velocity of / ;
then the

distances Cn, and vs, gone over in the same
time by the two motions, will always he to each
other as the velocities, or as C« to aS. There-
iOre, since C-j * vs

*
* C« * »S (which is a known

property of similar triangles), the point j will al-
ways fall in the right line FCS fig. 228

; whence it

appears, that if the motion of the point / along
the line mg was to become uniform at C, that
point would then move in the right line CS,
instead of the curve-line CG. Now, seeing the
motion of /, in the description of curves, must
either he an accelerated or retarded one

; let it

be first considered as an accelerated one, in
which ease the arch CG will fall wholly above
the right line CD, because the distance of the
point / from the axis AQ, at the end of any
given time, is greater than it would be if the
aecek-rarion was to cease at C ; and if the acce-
leration had ceased at C, the point / would
have been always found in the said right line
IkS. But if the motion of the point / is a re-
tarded one, it will appear, by arguing in the
same manner, that the arch CG will fall wholly
below the right line CD, as in fig. 223 .

This being the case, let the line mg, and the
point /, along that line, be now supposed to
move back again, towarcis A and m, m the same
manner they proceeded from thence: then,
since the velocity of / did before increase, it

must now, on the contrary, decrease
;
and there-

fore. as /, at the end of a given time, after re-
passing the point C, is not so near to AQ, as it

would have been had the velocitv continued the
same as at C, the arch Ch (as well as CG) must
fall wholly above the right line FCD : and by
the same method of arguing, the arch CL, in the
second case, will fall wholly below FCD. There-
fore FCD* in both cases, is a tangent to the
curve at the point C: whence the triangles
F/«C and CVS being similar, it appears that the
»ub-tangent wF is always a fourth proportional
to «S, the fluxion of the ordinate C«, the fluxion
©f the absciss, and Cm the ordinate ; that is,

S* «C *
* mC * mF. Henco, if the absciss Am

I

= v, and the ordinate mp — y , we shall have

~
-

; by means of which general expres-

sion, and the equation expressing the relation
betvveen A' and y, the ratio of the fluxions x and
V will be found, and from thence the length
of the sub-tangent mF, as in the following ex-
amples.

Example I. To draw a right line CT (fig. 229
)

a tangent, to a given circle BCA, in a given
point C. Let CS be perpendicular to the dia-
meter AB, and put AB = <z, BS = .v, and SC
— J. Then, by the property of the circle, y

2

|

(= CS 2

) = BS X AS (— .v X~,) —
— X2

; whereof the fluxion being taken, in or-
der to determine the ratio of x and y, we get

= ax — 2xx; consequently -7- — —

i

—1 —
7 ; which, multiplied by y, gives —-

—

* y
y

= 1 = the snb-tangent ST. Whence, OX

being supposed the centre, we have OS (=
x) * CS (r= y) [

* CS (n= y

)

^ ST ; which
is also found to be the case from other prin-
ciples.

Example II. To draw a tangent to anv given
point C (fig. 230

)
of the conical parabola ACG

if the latus rectum of the curve is denoted by
a, the ordinate MC by y, and its corresponding
absciss AM by x\ then the known equation ex-
pressing the relation of a- and y, being ax — y

2
,

we have, in this ease, the fluxion <?.{- — 2j ;

;

Whence ~ — dA, and consequently
y a ' y a

2aSc— —

j

— 2.v — MF. Therefore the sub-tan-
a

gent is just the double of its corresponding ab-
sciss AM.
TANNING is the art of converting the

raw skins of animals into leather. See Tan,
and Cutis.

In a preceding article (Tan), it was stated
that gelatine with tannin, or the tanning prin-
ciple of vegetables, formed a combination
which is insoluble in water. Upon this de-
pends the art of making leather

; the gela-
tinous part of the skin combining with the
tannin of the bark usually employed.
The process which has long been used in

this country is as follows : The leather tanned
in England consists chiefly of three sort's,

known by the name of butts or backs, hides,
and skins. Butts are generally made from
the stoutest and heaviest ox-hides, and are
managed as follows : after the horns are
taken off, the hides art laid smooth in heaps
for one or two days in the summer, and for
five or six in the winter

; tftey are then hung
on poles in a close room, called a smoke-
house, in which is kept a smouldering fire of
\\ et tan ; this occasions a small degree of pu-
trefaction, by which means the hair is easily
got off, by spreading the hide on a sort of
wooden horse or beam, and scraping it with
a crooked knife. The hair being taken off,

the hide is thrown into a pit or pool of water,
to cleanse it from the dirt, &c. which being
done, the hide is again spread on the wooden
beam, and the grease, loose flesh, extraneous
filth, &c. carefully scrubbed out or taken off;
the hides are then put into a pit of strong
liquor, called ooze, prepared in pits kept for
the purpose, by infusing ground bark in wa-
ter

; this is termed colouring ; after which
A

they are removed into another pit, called 3
scowering, which consists of water strongly |
impregnated with vitriolic acid, or with a ve- 1
getable acid prepared from rye or barley. I

I his operation (which is cahcd raising), by 1
distending the pores of the hides, occasions 1
them more readily to imbibe the ooze, the 1

effect of which is to combine with the gela- !

tinous part of the skin, and form with it lea-

ther. 1 lie hides are then taken out of the
|

scowering, and spread smooth in a pit com-
monly fiiied with water, called a binder, with
a quantity of ground bark strewed between
each. After lying a month or six weeks,
they are taken up ; and the decayed bark
and liquor being drawn out of the pit, itV
fiiled again with strong ooze, when they are
put in as before, with bark between each
hide. 1 hey now lie two or three months,
at the expiration oi which the same operation
is repeated

;
th y then remain four or five

months, when they again undergo the same
process, and alter being three months in the
last pit, are completely tanned; unless the
hides, are so remarkably stout as to want an
additional pit or layer. The whole process
requires from eleven to eighteen months, and *

sometimes two years, according to the sub-
j

stance of the hide, and discretion of the tan-
ner. When taken out of the pit to be dried,
they are hung on poles

; and after being com-
’

presse ! by a steel pin, and beaten out smooth
by wooden hammers, called battes, the ope-
ration is complete

; and when thoroughly dry,
they are fit for sale. Butts are chiefly used
for the soles of stout shoes.

1 lie leather which goes under the denomi-
nation ol hides, is generally made of cow-
hides, or the lighter ox-hides, which are thus
managed: After the horns are taken off, and
the hides washed, they are put into a pit of
water, saturated with lime ; where they re-
main a few days, when they are taken out,,

and the hair scraped off on a wooden beam,
as before described

; they are then washed
in a pit or pool of water, and the loose flesh,
&c. being taken off, they are removed into a
pit of weak ooze, where they are taken up
and

^

put down (which is technically termed
handling) two or three times a day, for the
first week

; every second or third day they
are shitted into a pit of fresh ooze, somewhat
stronger than the former, till at the end of a
month or six weeks they are put into a strong
ooze, in which they are handled once or twice
a week with fresh bark for two or three
months.

r

l hey are then removed into ano-
ther pit, called a layer, in which they are
laid smooth, with bark ground very tine,
strewed between each hide. After remain-
ing here two or three months, they are gene-
rally taken up, when the ooze is drawn out,
and the hides put in again with fresh ooze
and fresh bark, where, alter lying two or
three months more, they are completely tan-
ned

; except a very few stout hides, which
may require an extra layer: they are then
taken out, and hung 011 poles, and being
hammered and smoothed by a steel pin, are,
when dry, fit for sale. These hides are called,
crop hides; they are from ten to eighteen
months in tanning, and are used for the soles
of shoes.

Skins is the general term for the skins of
calves, seals, hogs, dogs, &c. These, after-
being washed in water, are put into lime-pits,
as before mentioned, where they are taken.
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hip and put down every third or fourth day,

[for a fortnight or three weeks, in order to de-

stroy the epulennis-of the skin. The hair is

then scraped oft', and the excrescences being
removed, they are put into a pit of water

|

impregnated with pigeon-dung, called a

Igrainer, forming an alkal ne ley, which in a

|
week or ten days soaking out the lime, grease,

[
and saponaceous matter (during which pe-

[ riod they are several times scraped over with

[
a crooked knife, to work out the dirt and
filth), softens the skins, and prepares them
for the reception of the ooze. They are then

|

put into a pit of weak ooze, in the same man-
ner as the hides, and' being frequently han-

; died, are by degrees removed into a stronger,

and still stronger liquor, for a month or six

l
weeks ; when they are put into a very strong

i
ooze, with f.esh bark ground very fine, and

I at the end of two or three months, according

| to their substances, are sufficiently tanned;
when they are taken out, hung on poles,

- dried, and are fit for sale. These skins are

afterwards dressed and blacked by the cur-

riers, and are used for the upper leathers of

siioes, boots, &c.

The lighter sort of hides, called dressing

hides, as well as horse-hides, are managed
,

nearly in the same manner as skins; and are

i; used for coach-work, harness-work, &c. &c.

Much light has been thrown by modern
ij chemists upon the theory of tanning, though

it does not appear that any considerable im-

|

provements have been made in the practice

of this art. M. Seguin, in France, has par-

ticularly distinguished himself by his re-

;[
searches on this subject.

In 1795, Mr. William Desmond obtained

j
a patent for practising Seguin’s method in

England. He obtained the tanning principle

by digesting oak-bark or other proper 111a-

terial in cold water, in an apparatus nearly

similar to that used in the saltpetre-works.

That is, the water which has remained upon

I

the powdered bark for some time, in one ves-

j
sel, is drawn off by a cock, and poured upon
fresh tan; This is again to be drawn off, and
poured upon other fresh tan ; and in this way

I

the process is to be continued to the fifth ves-

j sel. The liquor is then highly coloured, and
marks from six to eight degrees upon the

hydrometer for suits. This he calls the tan-

ning lixivium.

The criterion for ascertaining its strength,

is the quantity of the solution of gelatine

which a given quantity of it will precipitate.

Isinglass is used for this purpose, being en-
tirely composed of gelatine. And here it

may be observed, that this is the mode of as-

certaining the quantity of tanning principle

in any vegetable subdance, and consequently
how far each may be used as a substitute for

oak-bark.
* '

The hides, after being prepared in the
usual way, are immersed for some hours in a

Weak tanning lixivium of only one or two de-
grees ; to obtain which, the latter portions of

the infusions are set apart, or else some of

that whichhas been partly exhausted by use in

tanning. The hides are then to be put into

a stronger lixivium, where, in a few days,

they will be brought to the same degree of

saturation with the liquor in which they are

immersed The strength of the h’quorLwil!

by this means be considerably diminished,

and must iherefore be renewed. When the

hides are by this means completely saturat-

ed, that is, perfectly t. lined, they are to be
removed, and slowly dried in the shade.

It has been proposed to use the residuum
of liie fanning lixivium, or the exhausted

ooze (which contains a portion of gallic acid,

this forming a constituent part of astringent

vegetables), for the purpose of taking off the

hair; but this liquor seems to contain no
substances capabie of acting upon the epi-

dermis, or of loosening the hair; and when
skin is depilated by being exposed to it, the

effect must really be owing to incipient pu-

trefaction.

The length of time necessary to tan leather

completely, according to the old process, is

certainly a very great inconvenience; and
there is no doubt that it may be much
shortened by following the new method. It

has been found, however, that the leather so

tanned has not been so durable as that which
has been formed b_\ a slower process.

TANTALITE. This mineral has been
found in Finland, in the parish of Kimilo.

It lias been long known ; but before the

analysis of Ekeberg, was mistaken for an ore

of tin. Found in irregular crystals, which
seem to be octahedrons. Colour between
bluish grey and blackish grey. Surface

smooth, with some lustre. Lustre metallic.

Fracture compact. Streak blackish grey, ap-

proaching brown. V ery hard. Not magnetic.

Specilic gravity 7.953. Composed of the

oxides of tantalium, iron, and manganese.

TANTALIUM. Mr. Ekeberg, a Swed-
ish chemist qtj considerable eminence, has

lately discovered a new metal constituting a

component part of two minerals, found in the

parish of Kiinifo in Finland. The first of

these minerals, which he calls tantalite, lias a

bluish or blackish grey colour, crystallized

confusedly, with a metallic lustre and com-
pact fracture. It is very hard, and its spe-

cific gravity is 7.953. It has been long known,
and mistaken for an ore of tin.

The other mineral, called yttro-tantalite, is

found in small kidney-form masses. It is of

a deep-grey colour, has a metallic lustre, and
a granular fracture. It is not hard. Its spe-

cilic gravity is 5.130.

From each of these minerals Mr. Ekeberg
extracted, by a chemical analysis, a white
powder, which he ascertained to be the oxide
of a peculiar metal, to which he gave the name
of tantalium.

When this white oxide of tantalium is

strongly heated along with charcoal in a cru-

cible, it yields a button moderately hard,

which has the metallic lustre externally, but
within is black and destitute of brilliancy.

The acids convert it again into the state of

white-coloured oxide.

This oxide does not alter its colour, though
heated to redness. Its specific gravity is 6.500.

It is not acted on by acids, nor is it soluble in

any of them. It was this insolubility in acids

which induced Ekeberg to give it the name
of tantalium, from the fabled punishment of

Tantalus.

This oxide combines with the alkalies ex-

cept ammonia, and forms with them com-
pounds soluble in water. When melted with
phosphat of soda and borax, it forms with

them glasses destitute of colour. Such a*
-

e

the only properties of this metal hitherto

published.
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The resemblance between the oxides of

tantalium and coiumbium is striking. '1 lie

only property in which they differ is, the in-

solubility of the first in acids; but we know
not what acids Ekeberg tried, and Mr. Hat-

chett found the oxide oi coiumbium insoluble

in nitric acid.

TANTALUS, or tars, a genus of birds of

the order graliax The generic character is,

bill long, subulate, roundish subarched ; face

naked; nostrils oval; feet four-toed, palmate

at the base, There are 23 specie^ titemost

remarkable are

:

1. The loculator, or wood ibis: (1.) face

bluish
;

bill reddish
;

legs, quill and tail fea-

thers, black; body white. (2.) Head and
neck white, varied with yellow

;
body black;

belly cinereous. (3.) Wing-coverts white,

with a black blotch in the middle. Inhabits

New Holland, and the warmer parts of Ame-
rica. It is three feet long; is very slow in

flight, and stupid
; sits on trees, and feeds

on herbs, seeds, fruits, fish, and reptiles.

The flesh is very much esteemed.

2. 1 he leucephalus, or white-headed ibis,

inhabits India ; and every year before the

.
rainy season sets in, it sheds its rosy feathers.

3. The ibis, or Egyptian ibis, inhabits in

vast numbers the lower part of Egypt, and is

held sacred by the inhabitants for its use ia

clearing the land of reptiles and insects, which
are left after the inundation of the Nile. It

rests in an erect posture, and is said to de-
stroy the young of the crocodile.

4. The melanocephalus, or black-headed
ibis, is a very beautiful bird that inhabits"

India. See Plate Nat. Hist. fig. 391

.

Tantalus’s cup. See Hydraulics.
TAPE-v/orm. SeeTasNiA.
TAPESTRY, a kind of woven bangings

of wool and silk, frequently raised and en-
riched with gold and silver, representing
figures of men, animals, landscapes, his-

tories, &c.
The invention of tapestry seems to haye

come to us from the Levant
; and this ap-

pears the more probable, as the workmen
concerned in it were called, at least in France,
sarrasins, or sorrasinois. It is supposed that
the English and Flemish, who were the first

that excelled in making tapestry, might
bring the art with them from some of* the
crusades, or expeditions against the Saracens,
Tapestry-work is distinguished by the work-

men into two kinds, viz. that of high, and that
of low warp

; though the difference is rather
in the manner of working than in the work
itself, which is in effect the same in both,
only the looms, and consequently the warps,
are differently situated ; those of the low
warp being placed flat and parallel to the ho-
rizon, and those, on the contrary, of the hLh
warp, erected perpendicularly. * The English
antiently excelled all the world in the tapestry
of the high warp.

The manufacture of tapestry of the high
tvarp. The loom, whereon it is wrought, is
placed perpendicularly. It consists of four
principal pieces ; two long planks or cheeks
of wood, and two thick rollers or bean s. The
planks are set upright, and the beams across
them, one at the top, and the other at the
bottom, or about a foot distance from the
ground. They have each their trunnions
by which they are suspended on the planks*

' and are turned with bars. Jn each roller is a
5 E 2
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groove from one end to the other, capable of

containing a long round piece of wood, fast-

ened therein with hooks. The use of it is

to tie the ends of the warp to. The warp,

which is a kind of worsted, or twisted woollen

thread, is wound on the upper roller; and
the work, as fast as woven, is wound on the

lower. Withinside the planks, which are

seven or eight feet high, 14 or 15 inches

broad, find three or four thick, are holes

pierced from top to bottom, in which are put

thick pieces of iron, with hooks at one end,

serving to sustain the coat-stave : these

pieces of iron have also holes pierced, by

putting a pin in which, the stave is drawn
nearer or set further off ; and thus the coats

or threads are stretched or loosened at plea-

sure. The coat-stave is about three inches

diameter, 4nd runs all the length of the loom

;

on this are lixed the coats or threads, which

make the threads of the warp cross each

other. It has much the same effect here, as

the spring-stave and treadles have in the com-
mon looms. The coats' are little threads fast-

ened to each thread of the warp with a kind

of sliding knot, which forms a sort of mesh or

ring. They serve to keep the warp open for

the passage of broaches wound with silks,

woollens, or other matters used in the piece

of tapestry. In the last place, there are a

number of little sticks of different lengths,

but all about an inch in diameter, which the

workman keeps by him in baskets, to serve

to make the threads of the warp cross each

other, by passing them across; and, that the

threads thus crossed may retain their proper

situation, a packthread is run among the

threads, above the stick.

The loom being thus formed, and mounted
with its warp, the first thing the workman
does, is to draw on the threads of this warp,

the principal lines and strokes of the design

to be represented on the piece of tapestry
;

which is done by applying cartoons, made
from the painting he intends to copy, to the

side that is to be the wrong side of the piece,

and then, with a black-lead pencil, following

and tracing out the contours thereof on the

thread of the right side, so fhat the strokes

appear equally both before and behind.

As for the original design the work is to be

finished by, it is hung up behind the work-

men, and wound on a long staff, from which

a piece is unrolled from time to time as the

work proceeds.

Besides the loom, &c. here described, there

are three other principal instruments required

for working the silk or the wool of the woof
within the threads of the warp ; these are a

broach, a reed, and an iron needle.

The broach is made of a hard wood, seven

or eight inches long, and two-thirds of an inch

thick, ending in a point with a little handle.

This serves as -a shuttle; thesilks, woollens,

gold, or silver, to be used in the work, being

wound on it,

The reed or comb is also of wood, yight or

nine inches long, and an inch thick on the

back, whence it grows less and less to the ex-

tremity of the teeth, which are more or less

apart, according to the greater or less degree

of fineness of the intended work. Lastly, the

needle is made in form of the common needle,

only larger and longer. Its use is to press

close the wool and silks when there is any

line or colour that does not fit well.

All things being prepared fo* the work,

and the workman ready to begim, he places

himself ,on the .wrong side of the piece, with

his back towards the design ; so that he works
iu a manner blindfold, seeing nothing of

what lie does, and being obliged to quit his

post, and go to the other side of the loom,

whenever he would view and examine the

piece, to correct it with his pressing- needle.

To put silk, &c. in the warp, he first turns

andJooks at the design
;
then, taking a broach-

fid of the proper colour, he places it among
the threads of the warp, which he brings

cross each other with his lingers, by means of

the coats or threads fastened to the stall ; this

he repeats every time lie is to change his

I

colour. Having placed the silk or wool, he

beats it with his reed or comb ;
and when he

has thus wrought in several rows over each

other, he goes to see the effects they have, in

order to reform the contours wuth his needle,

if there should be occasion. As the work ad-

vances, it is rolled upon the lower beam, and

they unrol as much warp from the upper
beam as suffices them to continue the piece

;

the like they do of the design behind them.

When the pieces are wide, several workmen
may be employed at once.

We have two things to add : the first is,

that the high-warp tapestry goes on much
more slowly than the low-warp, and takes up
almost twice the time and trouble. The
second is, that all the difference that the eye
can perceive between the two kinds, consists

in this ; that in the low warp there is a red

fillet, about one-twelfth of an inch broad, run-

ning on each side from top to bottom, which
is wanting in the high warp.

But, for the satisfaction of our readers, we
shall herff describe the principal parts of the

loom for the manufacture of tapestry of

the high warp, or that in a situation perpen-

dicular to the horizon. The loom consists,

1. Of two strong upright posts fixed in

the floor: these support (2.) two rollers, of

which the upper end holds the chain, the

lower holds the tapestry, which is rolled

upon it according as the work goes forward:

the th reads are fastened at their ends to a

dweet, or thick rod, which is lodged in a

groove made on each roller. 3. The two
tantoes, one called the great tantoe, for turn-

ing ihe upper roller ; the other, the little

tantoe, for turning the lower roller. 4. The
pole of the leishes, which runs quite across

the chain, takes up all the leishes, and brings

them to the workman’s hand. These leishes

are little strings, tied by a slip-knot to each
thread of the chain, to be raised up according

as the chain sinks down : they Serve to draw
the particular thread which the weaver wants.

He holds the thread separate from the rest,

and passes a spindle of such a woof and colour

as he thinks proper ; then he lets the spindle

hang down, and hinders the thread from run-

ning off by a slip-knot. After having taken

one or two threads of the fore part of the

chain by another leish, he brings the threads

of the opposite side to him. By this alterna-

tive work he constantly makes them cross one
another, to take in and secure the woof. In

order to distinguish the threads of both sides,

he is assisted by the cross rod, which is put
between two rows of threads. 5. A long

tract of dots formed by the ends of the leishes

which take hold of the leishes of the chain by
a slip-knot

; and on the other hand encom-

pass the pole of the leishes. 6. The cross-
rod. 7. A little chain, each loop of which
contains four or five threads of the warp, and '

keeps them perpendicular. 8. An iron hook,
to support (he pole of the leishes. 9, The
broacher-quill, to pass ihe threads of tire

woof, which is wound on it. 10. 4 he comb,
to strike in the work. 11. T he end of the
dweet let into the roller, in a groove.
When the chain is mounted, the draughts-

man traces the principal outlines of the pic- I
ture, which is to be wrought with black chalk 1

on the fore and back side of the chain. The i

weaver in the upright way having prepared a a
good stock of quills, filled with threads of all 1

colours, goes to work, placed on the back I
part, as in the fiat way, or in the manufacture i
of the low warp. He lias behind him his 1
drawings, on which he frequently looks, that I
he may from time to time see how' his work
succeeds on the right or fore side, which the
other cannot do.

TAPIR, a genus of quadrupeds of the
order belluae. 4’he generic character is,

front teeth in boih jaws, ten ; canine teeth in
both jaws, single, incur, aLed

;
grinders in both

1

jaws, five on each side, very broad ; feet with
three hoofs and a false hoof on the fore feet.

Tapir Americanus, American tapir. The
tapir, with respect to the size of its body, may-
be considered as tire largest of all the native
quadrupeds of South America, except the
lately discovered equus bisulcus of Molina.
When full-grown it is nearly equal to a
heifer. In its general form it bears some dis-

tant resemblance to the hippopotamus, and in
the earlier editions of the Systemu Naturae
was ranked by Linnaeus in that genus, under ,

the title of hippopotamus terrestris. By others
it has been considered as more allied to the
hog, and has been called sus aquaticus mul-
tisuicus, or water-hog with lingered hoof

;

but, in reality, the tapir cannot properly he
associated, otherwise than by a distant gene-
ral alliance, with any other quadruped, and
forms a peculiar genus. It is of a gregarious
nature, and inhabits the woods and rivers of
the eastern parts of South America

; occur-
j

ring from the isthmus of Darien to the river
Amazons

; feeding chiefly by night, and eat-
ing sugar-canes, grasses, and various kinds of
fruit. Its colour is an obscure brown, the
skin itself being of that cast, and covered
sparingly with somewhat short hair: the j

young animal is said to be commonly spotted
with white. The male is distinguished by a
kind of short proboscis or trunk, formed by
the prolongation of the upper lip to some
distance beyond the lower: this part is ex- ;

tensile, wrinkled at the sides, and in some
degree resembles that of the elephant on a
smaller scale, though not of the same tubular
structure. T ire neck is very short, and fur-
nished above with a rising mane

; the body is .

thick and heavy
; the back much arched

;

the legs short
; the fore feet divided into four

toes with pointed hoofs
; the hind intq three

only
; the tail is very short, thickish, and

pointed. The female is said to be destitute
of the proboscis.

In its manners this animal is perfectly
harmless

; endeavouring merely to save it-

self by flight when pursued, plunging into
some river if at hand, and swimming with
great readiness, and even continuing for a
considerable time under water, in the manner
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of the hippopotamus. The young is easily

tamed, and may be rendered domestic, as is

said to be the case in some parts of Guiana.

In feeding, the tapir makes use of the trunk

in the same manner as the rhinoceros of its

upper lip, to grasp the stems of plants, leaves,

&c. Its most common attitude, when at

ryst, is sitting on its rump, in the manner of

dog.

The tapir has been occasionally imported

alive into Europe. The flesh is considered

by the South Americans as a wholesome food,

though not very pleasant or delicate, and the

skin serves for various purposes where a

;

strong leather is required. The Indians

make shields of it, which are said to be so

hard that an arrow cannot pierce them. This

} animal sleeps much by day in the retired

parts of the woods, and is shot by the Indians

with poisoned arrows. When attacked by

dogs, it is said to make a very vigorous re-
;

sistance. Its voice is a kind of whistle, which

j

is easily imitated, and thus the animal is often

deceived and trepanned. It is rather slow in
1

its motions, and of a somewhat inactive dis-

position,

The tapir produces but one young at a

birth, of which it is extremely careful ;
lead-

ing it early to the water, in order to instruct

it in swimming, &c. See Plate Nat. Hist,

fig. 392.

TAPPING. See Surgery.

TAR. See Pinus, Resins, and Bitu-

men.
TARANTULA. See Aranea.

TARCHONANTHUS.yLa-kme, a genus

of plants belonging to the class of syngenesia,

and to the order of polygamia aiqualis, and in

the natural system ranging under the 49th

order, compositae. The receptacle is villous,

and the pappus plumy ;
the calyx is mono-

phyilous, turbinated, and half divided into

;

seven segments. There are only three spe-

cies known
;

the camphoratus, glaber, and

i ericotdes.

TARE, is an allowance for the outside

package, that contains such goods as cannot

be unpacked without detriment; or for the

papers, threads, bands, &c. that inclose or

bind any goods imported loose ;
or, though

\ imported in casks, chests, &c. yet cannot be

unpacked and weighed net.

TARGIONIA, a genus of plants of the

i class of cryptogamia, and natural order of

j

algas. The calyx is bivalved, including a

globular body.
' There is only one species

;

the hypophytla, which is a native of Great

Britain.

TARGUM, a name whereby the Jews cali

the Chaldee paraphrases, or expositions of

the Old Testament, in the Chaldee lan-

guage.
TARIF, or Tariff, a table or catalogue,

containing the names of different sorts of

merchandize, with the duties to be paid,

as settled by authority ,
amongst trading na-

« tions.

TARSUS. See Anatomy.
TARTAR, or, according to the new che-

mistry, Tartrat of Potass, is obtained

in a state of impurity, iucrusted on the bot-

tom and sides of casks in which wine has been

kept. It is afterwards purified by dissolving

it in boiling water, and filtring it while hot.

On cooling, it deposits the pure salt in very

irregular crystals. In this state it is sold under
11

mkm
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the name of crystals or cream of tartar. This

salt attracted the peculiar attention of che-

mists, probably in consequence q/ the extra-

vagant encomiums and invectives bestowed

on it by Paracelsus. It is called tartar, says

he, because it produces the oil, water, tinc-

ture, and salt, which burn the patient as hell

does. According to him, it is the principle

of every disease, and every remedy, and all

things contain the germ of it.
r

I his ridicu-

lous theory was combated by Van Helmont,

who gives a pretty accurate account of the

formation of tartar in wine-casks. It was

known to Van Iielmont, and even to his

predecessors, that potass could be obtained

from tartar ; but it was long a disputed point

among cli 'mists, whether the alkali existed in

it ready-lormecl. Duhamel, Margraff, and

Rouelle, at last established that point beyond

a doubt; but the other component part of

tartar was unknown, or very imperfectly

known, till Sclieele pointed out the method

of extracting it.

The crystals of tartar are very small and

irregular. According to Mantel, they are

prisms, somewhat flat, and mostly with six

sides. Tartar has an acid, and rather un-

pleasant taste. It is very brittle, and easily

reduced to powder. Its specific gravity is

1.933. It is soluble in about 60 parts of cold

water, and in about 30 parts of boiling water.

It is not altered by exposure to the air; but

when its solution in water is allowed to re-

main for some time, the salt is gradually de-

composed, a mucous matter is deposited, and

there remains in solution carbonat of potass

coloured with a little oil. i his decompo-

sition was first accurately described by Ber-

thollet in 1782.

When tartar is heated, it melts, swells,

blackens, and the acid is entirely decom-

posed. The same changes take place when

the salt is distilled in close vessels. The phe-

nomena of this distillation have been describ-

j

ed with great care, and its products very at-

tentively examined, by chemists ; because,

J

before the discovery of the tartaric acid by

i Scheele, distillation was the only method

thought of for obtaining any knowledge oi the

acid part of tartar. These products are an

enormous quantity of gas, consisting of car-

bonic acid and carbureted hydrogen, an oil,

and an acid ; and, according to some che-

mists, carbonat of ammonia. 1 lie acid ob-

tained was long considered as a peculiar

.body, and was denominated pyro-tartarous

acid by the French chemists in 1787. But

Fourcroy and Vauquelin have lately demon-

strated, that it is no other than acetic acid

contaminated with a little empyreumatic oil.

Tartar, according to Bergman, is com-

posed of 77 acid

23 potass

100 .

Or - - - 56 tartrat of potass

44 tartaric acid

100 .

According to the late analysis of Tenard,

its component parts are

57 acid

33 potass

7 water

97.
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TARTARIC ACID. Scheele was the

first who obtained this acid in a separate

state. . He communicated his process for

obtaining it to Retzius, who published it in

the Stockholm Transactions for 1770. It

consisted in boiling tartar with lime, and in

decomposing the tartrat of lime thus formed

by means of sulphuric acid.
'
1. The process employed at present for

obtaining tartaric acid, which is the same
with that of Scheele, is the following : Dis-

solve tartar in boiling water, and add to the

solution powdered chalk till all effervescence •

ceases, and the liquid ceases to redden vege-

table blues. Let the liquid cool, and then

pass it through a liltre. A quantity of tar-

trat of lime (which is an insoluble white

powder) remains upon the liltre. Put this

tartrat, previously well washed, into a glass

cucurbite, and pour on it a quantity of sul-

phuric acid equal to the weight of the chalk

employed, which must be diluted with water.

Allow it to digest for twelve hours, stirring

it occasionally. The sulphuric acid dis-

places the tartaric ; -sulphat of lime remains

at the bottom, while the tartaric acid is dis-

solved in the liquid part. Decant off this

last, and try whether it contains any sul-

phuric acid. This is done by dropping in a

little acetat cv
f
lead

;
a precipitate appears,

which is insoluble in acetic acid if sulphuric

acid is present, but soluble if it is absent. If

sulphuric acid is present, the liquid must be
digested again on some more tartrat of lime ;

if not, it is to be slowly evaporated, and
about one-third part of the weight of the tar-

tar employed is obtained of crystallized tar-

taric acid.

2. The form of its crystals is so irregular,

that every chemist who has treated of this

subject has given a different description of

them. According to Bergman, they gene-

rally consist of divaricating lamella; ;
accord-

ing to Van Paeken, they assume oftenest the

form of long-pointed prisms
;
Spielman and

Corvinus obtained them in groups, some of

them lance-shaped, others needle-formed,

others pyramidal. Morveau obtained them
needle-form. Their specific gravity is 1 .5962.

3. Crystallized tartaric acid does not ex-

perience any change in the open air, but beat

decomposes it altogether : in the open fire

it burns without leaving any other residuum
than a spungy charcoal, which generally

contains a little lime. When distilled in

close vessels, it is converted into carbonic

acid gas and carbureted hydrogen gas, a co-

loured oil, and a reddish acid liquor, which
was formerly distinguished by the name of

pyrotartarous add, but which Fourcroy and
Vauquelin have lately ascertained to be
merely acetic acid impregnated with oil.

4. Tartaric acid dissolves readily in water.

Bergman obtained a solution, the specific

gravity of which was 1.230. Morveau ob-

served, however, that crystals formed- spon-

taneously in a solution, the specific gravity

of which was 1.084. It is not liable to spon-

taneous decomposition when dissolved in

water, unless the solution is considerably di-

luted.

5. Neither its aeflon on oxygen gas nor on
simple combustibles and incombustibles has

been examined ; but it is probable that it is

not capable of producing any sensible change

on them. It is capable of oxidizing iron and
zinc, anti even mercury ;

but it does not act
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upon antimony, bismuth, tin, lead, copper,
silver, gold, or platinum'. Its action on the
other metallic bodies has scarcely been ex-
amined.

(5. It combines with alkalies, earths, and
metallic oxides, anti forms salts known by the
name of tartrats.

7. t he action of the greater part of the
Ollier acids on it is unknown. Hermstadt
has ascertained, that it mav be converted
info oxalic acid by distilling it repeatedly
with six times its weight of nitric acid. By
tins process he obtained 560 parts of oxalic
avid lrom 360 parts of tartaric acid.

*. From this result, and from the products
obtained when tartaric acid is distilled, it is

evident that it is composed of oxygen, carbon,
and hydrogen. Eourcroy informs us, that
\ auijtielin and he have ascertained that these
ingredients are combined in it the following
proportions.;

70.5 oxygen
19-0 carbon
10.5 hydrogen

100.0

9- The affinities of this acid follow the
fame order as those of oxalic acid.

Tartaric acid, in a state <3f purity, has
scarcely been put to any use

;
but some of

the compounds into which it enters are much
employed in medicine. This acid has the
property of combining in two different pro-
portions with a great number of bases. With
potass, for instance, in one proportion, it

forms a salt pretty soluble in water, called

tart rat ot potass
;
but when added in a greater

proportion, it forms tartar, a salt very imper-
fectly soluble in water. By this property,
the presence of tartaric acid, in any acid so-

lution, may easily be detected. All that is

necessary is, to drop in slowly a little solution

of potass
;

if tartaric acki is present, tartar

immediately precipitates in the form of a
white gritty powder.
TARTRATS, salts formed with the tar-

fo rfp Oi/’
1 (

I

1

TAURUS. See Astronomy.
TAX. See Revenue, Customs, See.

TAXUS, the Yew-tree, a genus of
plants of the class of dioecia, and order of
monadelphia

;
and in the natural system

ranging under the 5 1st order, conifers. There
is no male calyx or corolla ; the stamina are
numerous ; the anthers peltated and octotid.

The female has no corolla nor style, and
only one seed with a calycle resembling a
berry very entire. There 'are four species

;

of which the baccata, or common yew-tree,
is a native of Britain, France, Switzerland,

&c. and of North America. It is distinguish-

ed from the other species by linear leaves

which grow very close, and by the receptacles

of the male flowers being subglobose. The
wood is reddish, full of veins, and flexible,

very hard and smooth, and almost incorrup-

tible. Its hardness renders it very proper for

turners and cabinet-makers. Its berries are

often eaten by birds, and are therefore not

poisonous; but it is a common opinion that

the leaves are poisonous to cattle, and many
facts are mentioned of horses and cows hav-

ing eaten them. Others, however, deny
these facts. It is of no great height, but the

trunk grows to a large size. Air. Pennant
has takem notice of a very remarkable de-

cayed one in Fortingal church-yard, the re-

mains of which measured fifty-six feet and a

half in circumference.

TEARS, and Mucus. 1. That peculiar

fu.id which is employed in lubricating the

eye, and which is emitted in considerable

quantities when we express grief by weeping,

is known by the name of tears. For an accu-

rate anal vis of this fluid, we are indebted to

Messrs. Fourcroy and Vauquelin. Before

their dissertation, which was published in

1791, appeared, scarcely was any thing

known about the nature ol tears.

The liquid called tears is transparent and
colourless like water

;
it has scarcely any

smell, but its taste is always perceptibly salt.

Its specific gravity is somewhat greater than

that of distilled water. It gives to paper,

stained with the juice of the petals of mallows
or violets, a permanently green colour, and
therefore contains a fixed alkali. It unites

with water, whether cold or hot, in all pro-

portions. Alkalies unite with it readily, and
render it more fluid. The mineral acids

produce no apparent change upon it. Ex-
posed to the air, this liquid gradually evapo-
rates, and becomes thicker. When nearly

reduced to a state of dryness, a number of

cubic crystals form in the midst of a kind of

mucilage. These crystals possess the pro-
perties of muriat of soda

;
but they tinge ve-

getable blues green, and therefore contain an
excess of soda. The mucilaginous matter
acquires a yellowish colour as it dries,

T his liquid boils like water, excepting that

a considerable froth collects on its surface.

If it is kept a sufficient time at th boiling

temperature, parts of it evaporate in

water ; and there remain about 0.4 parts of a
yellowish matter, which by distillation in a
strong heat yields water and a little oil ; the
residuum consists of different saline matters.

When alcohol is poured into this liquid, a
mucilaginous matter is precipitated in the
form of large white flakes. The alcohol

leaves behind it, when evaporated, traces of

muriat of soda, and soda. The residuum
which remains behind, when inspissated tears

are burnt in the open air, exhibits some traces

of phosphat of lime and phosphat of soda.

Thus it appears that tears are composed of
the following ingredients

:

1. Water,
2. Mucilage,
3. Muriat of soda.

4. Soda,
5. Phosphat of lime,

6. Phosphat of soda.

The saline parts amount only to about
0.01 of the whole, or probably not so much.
The mucilage contained in the tears has

the property of absorbing oxygen gradually
from the atmosphere, and of becoming thick

and viscid, and of a yellow colour. It is

then insoluble in water, and remains long
suspended in it without alteration. When a

sufficient quantity of oxymuriatic acid is pour-
ed into tears, a yellow flaky precipitate ap-

pears, absolutely similar to this inspissated

mucilage. The oxvmuriatic acid loses its

peculiar odour
; hence it is evident that it

has given out oxygen to the mucilage. 'The
property which this mucilage has of absorb-
ing oxygen, and of acquiring new qualities,

explains the changes which take place in

tears which are exposed for a long time to

the action of the atmosphere, as is the case in

those persons who labour under a fistula la-

chrymalis.

|

2. The mucus of the nose has also been
,

examined by Fourcroy and Vauquelin. They
!

found it composed ol precisely the same in-

gredients with the tears. As this fluid is more
]

exposed to the action of the air than the
tears, in must cases its mucilage has under-
gone less or more of that change which is the
consequence ot l4ie absorption or oxygen.
See Mucus.
TEUTON A, a genus of the pentandria

monogynia class and order. The corolla is

five-cleft ; stigma toothed
; drupe dry,

spungy within the inflated calyx
; nect, three-

ceiled. There is one species’, the teck-wood,
or Indian oak, a tree of the East Indies.

1 ELEGRAPH, an instrument by means
of which information may be quickly con-
veyed to a considerable distance. ’ The
telegraph is by no means a modern inven-
tion. There is reason to believe that amongst
the Greeks there was some sort of telegraph
in use. A Greek play begins with a scene,
in which a watchman descends from the top
ot a tower in Greece, and gives the infor-

mation that Troy was taken. “ I have been
looking out these ten years (says he) to see
when that would happen, and this night it is

done.” Of the antiquity of a mode of con-
veying intelligence quickly to a great dis-

tance, this is certainly a proof. The Chinese
when they send couriers on the great canal,
or when any great man travels there, make
signals by lire from ope day’s journey to an-
other, to have every thing prepared

;
and

most ot the barbarous nations used formerly
togi\e the alarm of war by fires lighted on
the hills or rising grounds.

In the year 1663, the marquis of Worces-
ter, in his Century of Inventions, affirmed
that lie had discovered “ a method by which,
at a window, as far as eye can discover black
from white, a man may bold discourse with
his correspondent, without noise made or
notice taken

;
being according to occasion

given, or means afforded, ex re nata, and no
need of provision beforehand

;
though much

better if foreseen, and •ourse taken by mu-
tual consent of parties.” This could be done
only by means of a telegraph, which in the
next sentence is declared to have been ren-
dered so perfect, that by means of it the cor-
respondence could be carried on “ bv night
as well as by dav, though as dark as pitch is

black.”

About forty years afterwards M. Amon-
tons proposed a new telegraph. His method
was this : Let there be people placed in se-
veral stations, at a certain distance from one
another, that by the help of a telescope a
man in one station may see a signal made in
the next before him; he must immediately
make the same signal, that it may be seen by
persons in the station next after Him, who are
to communicate it to those in the following

station, &c. These signals may be as letters

of the alphabet, or as a cypher, understood
only by the two persons who are in the dis-

tant places, and not by those who make the
signals. The person in the second station

making the signal to the person in the third

the very moment he sees it in the first, the
news may be carried to the greatest distance
in as little time as is necessary to make the
signals in live first station. The distance of
the several stations, which must be as few as

possible, is measured by the reach of a tele-

scope. Anrontons tried this method in a



TELEGRAPH.

|

mall tract of land before several persons of

lbe highest rank at the court of France.

It was not, however, till the French revo-

lution, that the telegraph was applied gene-

rally to useful purposes. Whether M.
Chappe, who is said to have invented the

telegraph first used by the French about the

end of i.793, knew any thing of Amontons’
[invention or not, it is impossible to say; but

his telegraph was constructed on principles

nearly similar. The manner of using this

' telegraph was as follows : At the first station,

which was on the roof of the palace of the

Louvre at Paris, M. Chappe, the inventor,

received in writing, from the committee of

public welfare, the words t® be sent to Lisle,

near which the French army at that time

5 was. An upright post was erected on the

:
Louvre, at toe top of which were two trans-

h

verse arms, moveable in all directions by a

single piece of mechanisn, and with incon-

ceivable rapidity. He invented a number of

positions for these arms, which stood as signs

for the letters of the alphabet ; and these,

for the greater celerity and simplicity, he re-

duced in number as much a? possible. The

j
grammarian will easily conceive that sixteen

signs {nay amply supply all the letters of the

alphabet, since some letters may be omitted

not only without detriment but with advan-

tage. These signs, as they were arbitrary,

could be changed every week
; so that the

sign of B for one day might be the sign of M
the next

;
and it was only necessary that the

persons at the extremities should Jcnow the

key. The intermediate operators were only

instructed generally in these sixteen signals;

which were so distinct, so marked, so differ-

t
ent the one from the other, that they were
easily remembered. The construction of the

machine was such, that each signal was uni-

formly given in precisely the same manner
at all ames ;

it did not depend on the ope-

rator’s manual skill ; and the position of the

arm could never, for any one signal, be a de-

gree higher or a degree lower, its movement
being regulated mechanically.

M. Chappe, having received at the Louvre
the sentence to be conveyed, gave a known
signal to the second station, which was Mont
Martre, to prepare. At each station there

was a watch-tower, where telescopes were

fixed, and the person on watch gave the sig-

nal of preparation which he had received,

j
and this communicated successively through

i all the line, which brought them all into a

state of readiness. The person at Mont
Martre then received, letter by letter, the

sentence from the Louvre, which he repeated

with his own machine ; and this was again

repeated from the next height, with incon-

ceivable rapidity, to the final station at Lisle.

The first description of the telegraph was

brought from Paris to Franckfort on the

Maine by a former member of the parliament

of Bourdeaux, who had seen that which was

erected on the mountain of Belviile. As
given by Dr. Hutton from some of the Eng-

lish papers, it is as follows: AA is a beam or

mast of wood placed upright on a rising

ground (Plate Miscel. fig. 231), which is

about 15 or 16 feet high. BB is a beam or

balance moving upon the centre AA. This

balance-beam may be placed vertically or

horizontally, or any how inclined, by means
©f strong cords, which are fixed to the wheel

on the edge of which is a double groove

o receive the two cords. This balance s

about eleven or twelve feet long, and nine

inches broad, having at the ends two pieces

of wood CC, which likewise turn upon an-

gles by means of four other cords that pass

through the axis of the main balance, other-

wise the balance would derange the cords

;

the pieces C are ea. h about three feet long,

and may be placed either to the right or left,

straight, or square with the balance-beam.

By means of these three the combination of

movement is very extensive, remarkably sim-

ple, and easy to perform. Below is a small

wooden hut, in which a person is em-
ployed to observe the movements of the

machine. On the eminence nearest to this,

another person is to repeat these movements,
and a third to write them down. The time

taken up for each movement is twenty se-

conds ; of which the motion alone is four

seconds, the other sixteen the machine is

stationary. Two working models of this

instrument were executed at Frankfort, and
sent by Mr. W. Playfair to the duke of

York ; and hence the plan and alphabet of

the machine came to England.

Various experiments were in consequence

tried upon telegraphs in this country ; and
one was soon after set up by government in

a chain of stations from the admiralty-office

to the sea-coast. It consists of six octagon-

boards, each of which is poised upon an axis

in a frame, in such a manner that it can be
either placed vertically, so as to appear with

its full size to (lie observer at the nearest sta-

tion as in fig. 232, or it becomes invisible to

him by being placed horizontally, as in fig.

233, so that tire narrow edge alone is exposed,

which narrow edge is from a distance invisi-

ble. Fig. 232 is a representation of this tele-

graph, with the parts all shut, and the ma-
chine ready to work. T, in the officer’s

cabin, is the telescope pointed to tire next

station. Fig. 233 is a representation of the

machine not at work, and with the ports all

open. The opening of (he first port ex-

presses a, the second b, the third c, the

fourth d, the fifth e, and the sixth/, &e.

Six boards make 36 changes, by the most
plain and simple mode of working ; and they

will make 27 more if more were necessary
;

but as the teal superiority of the telegraph

overall other modes of making signals con-

sists in its making letters, we do not think

that more changes than the letters of the al-

phabet, and the ten arithmetical cyphers, are

necessary
;
but, on the contrary, that those

who work the Telegraphs should avoid com-
municate by words or signs agreed upon to

express sentences
;
for that is the sure me-

thod never to become expert at sending un-

expected intelligence accurately.

This telegraph is, without doubt, made up
of the best number of combinations possible ;

rive boards would be insufficient, and seven
would be useless. It has been objected to

it, however, that its form is too clumsy to ad-

mit of its being raised to any considerable

height above the building on which it stands ;

and that if*cannot be made to change its di-

rection, and consequently cannot be seen but

from one particular point.

Several other telegraphs have been pro-

posed to remedy these defects, and perhaps

others to which the instrument is still liable.

The dial-plate ©f a clock would make an ex-
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cellent telegraph, as it might exhibit 144
signs so as to be visible at a great distance.

A telegraph on this principle, with only six

divisions instead of twelve, would be simple

and cheap, and might be raised twenty or

thirty feet high above the building without

any difficulty : it might be supported on one
post, and therefore turn round, and the con-

trast of colours would always be the same.

We shall now conclude this article with a
short idea of Mr. John Garnet’s most simple

and ingenious contrivance-. This is merely a

bar or plank turning upon a centre, like the

sail of a windmill
;
and being moved into any.

position, the distant observer turns the tube
of a telescope into the same position, by
bringing a fixed wire within it to coincide

with or parallel to the bar, which is a thing

extremely easy to do. The cent..; of mo-
tion of the bar has a small circle about it,

with letters and figures around the circum-
ference, and an index moving round with the

bar, pointing to any letter or mark that the
operator wishes to set the bar to, or to com-
municate to the observer. The eye-end of
the telescope without has a like index and
circle, with the corresponding letters or other
marks. The consequence is obvious

;
the

telescope being turned round till its wire-

covers or becomes parallel to the bar, the in-

dex of the former necessarily points out the-

same letter or mark in its circle, as that of
the latter, and the communication of senti-

ment is immediate and perfect. The use of
this machine is so easy, that it has been put
into the hands of two common labouring-men,
who had never seen it before, and they have
immediately held a quick and distant conver-
sation together.

The more particular description and figure-

of this machine, are as follows. ABDE
(fig. 234) is the telegraph, on whose centre of

gravity C, about which it revolves, is a fixed,

pin, which goes through a hole or socket in

the firm upright post G, and on the opposite

side of which is fixed an index Cl. Concen-
tric to C, on the same post, is fixed a wooden?
or brass circle, of six or eight inches diame-
ter, divided into forty-eight equal parts,

twenty-four of which represent the letters of

the alphabet, and between the letters, num-
bers

;
so that the index, by means of the

arm AB, may be moved to any letter or num-
ber. The length of the arm should be or

3 feet for every mile of distance. Two re-

volving lamps of different colours suspended
occasionally at A and B. the ends of the
arm, would serve equally at night.

Lets* (fig. 235) represent the section of th£-

outward tube of a telescope perpendicular tp

its axis, and ,rx the like section of the sliding

or adjusting tube, on which is fixed an index
1 1. On the part ol the outward tube next to
the observer, there is fixed a circle ot letters

and numbers, similarly divided and situated
to the circle in fig. 234 ; then the index 1 1,

by means of the sliding or adjusting tube,
may be turned to any letter or number. Now
there being a cross hair, or fine silver wire,

fg, fixed in the focus of the eye-glass, in the-

same direction as the index I! ; so that when
the arm AB (fig. 234) of the telegraph is view-
ed at a distance through the telescope, the
crosshair maybe turned, by means' of the
sliding tube, to the same direction. of tne arm
AB ; then the index I I (fig. 235) will point

to the same letter or number on its own
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circle, as the index I (fig. 234) points to on
the telegraphic circle.

If, instead of using the letters and numbers
to form words at length, they are used as sig-

nals, three motions of the arm will give above
a hundred thousand different signals.

TELEPHIUM, true orpine
;
a genus

©f plants of the class of pentandria, and order

of trigynia
; and in the natural system rank-

ing under the 54lh order, misceilaneae. The
calyx is pentaplry lions ; there are five -petals,

which are inserted into the receptacle; the

capsule- is unilocular and trivalvular. There
are two species, the imperati and oppositi-

folitHn.

TELESCOPE. See Optics.

TELLER, an officer of the exchequer,
in antient records called tallier

;
there are

four of these officers, whose duty is to re-

ceive all sums due to the king, and to give

the clerk of the pells a bill to charge him
therewith. They likewise pay all money
due from the king, by warrant from the au-

ditor of the receipt
;

and make weekly and
yearly books, both of their receipts and pay-

ments, which they deliver to the lord trea-

surer.

TELLINA, a genus of vermes testacea
;

the generic character is, the animal a tethys ;

shell bivalve, generally sloping on one side
;

in the fore-part of one valve a convex, of the

other a concave fold
; hinge with usually

three teeth, the lateral ones smooth in one
shell. There are about 100 species, divided

into three sections: A ovate and thickish

;

B ovate and compressed
; and C suborbicu-

lar. The tellina foliacea is of section 13, hav-

ing the shell oval, with rough pubes, the

flattened sides serrate. It inhabits the Indian
Ocean and is rare. See PI. Nat. Hist, fig, 393-

TELLURIUM, a mineral found in Tran-
sylvania, which Muller of Reichenstein ex-

amined in 1782, and concluded, from his ex-

periments, that the ore, which had been dis-

tinguished by the names of aurum proble-

maticum, aurum paradoxicum, and aurum
album, contains a new metal different from
every other. Being still dissatisfied with his

own conclusions, lie sent a specimen of it lo

Bergman ; but the specimen was too small to

enable that illustrious chemist to decide the

point. He ascertained, however, that the

metal in question is not antimony. The ex-

periments of Muller appeared so satisfactory,

that they induced Mr. Kirwan, in the second
edition of his Mineralogy, published in 1796,
to give this metal a separate place, under the

name of sylvanite". Klaproth published an
analysis of the ore in 1798, and completely
confirmed the conclusions of Muller. To the

new’ metal, which constitutes 0.925 of the

ore, he gave the name of tellurium ; and this

name has been generally adopted. Gmelin
examined the ore in 1799; and his experi-

ments coincide almost exactly with those of

Muller and Klaproth. By these philosophers

the following properties of tellurium have
been ascertained:

Its colour is bluish-white, intermediate be-

tween that of zinc and lead; its texture is

laminated like antimony ; and its brilliancy

is considerable. Its hardness has not been
.ascertained. Its specific gravity, according
to Klaproth, is 6.1. It is very brittle, and
may be easily reduced to powder. It melts

when raised .to a temperature somewhat high-

er than the fusing-point of lead. If the heat
is increased a little, it boils and evaporates,

and attaches itself in brilliant drops to the
upper part of the retort in which the experi-
ment is made. It is therefore, next to mer-
cury and arsenic, the most volatile of all the

metals. When cooled slowly, it crystallizes.

When exposed to the action of the blow-
pipe upon charcoal, it takes fire, and burns
with a lively blue flame, the edges of which
are green

; and is completely volatilized in

the form of a white smoke, which, according
to Klaproth, has a smell not unlike that of ra-

dishes, but which Gmelin could not observe.

This white smoke is the oxide of tellurium,

which may be obtained also by dissolving the
metal in nitro-muriatic acid, and diluting the

the solution with a great quantity of water.

A white powder falls to the bottom, which is

the oxide. It may be procured also by dis-

solving the metal in the nitric acid, and add-
ing.potass slowly till the oxide precipitates.

T his oxide is easily melted by heat into a

straw-coloured mass of a radiated texture.

When made into a paste with oil, and heated
in charcoal, it is reduced to the metallic state

so rapidly, that a kind of explosion is pro-
duced.

Tellurium may be combined with sulphur
by fusion. This sulphuret has a leaden grey
colour, and a radiated texture

;
cn red-hot

coals it burns with a blue flame.

Tellurium may be amalgamated with mer-
cury by trituration, its other properties have
not yet been examined.
TELIFEROUS, in entomology, means

such insects as are armed with a dart or
sting.

TEMPERAMENT. See Physiology,
Vo!. II. p. 421.

Temperament, in music, the accommo-
dation or adjustment of the imperfect sounds
l)y transferring a part of their defects to the
more perfect ones, in order to remedy, in

some degree, the false intervals of those in-

struments, the sounds of which are fixed
; as

the organ, harpsichord, piano-forte, &c.
Temperament is what the Italians call par-

ticipatione, participate, or svstema tempe-
rato, because it is founded on temperature

;

that is, on the diminution of some intervals

and augmentation of others, by which it par-

takes of the diatonic and chromatic systems.

TEMPERATURE. See Meteorolo-
gy.
TEMPERING of steel and iron, the ren-

dering cf them either more compact and hard,

or soft and pliant, according as the different

uses for which they are wanted may require.

See Iron, p: 33. Vol. II.

TEMPLARS, or Temflers, a religious

order instituted at Jerusalem, about tha year
1118. Some religious gentlemen put them-
selves under the government of the patriarch

of Jerusalem, renounced property, made the
vow of celibacy and obedience, and lived like

canons regular. King Baldwin assigned them
an apartment in his palace. They had like-

wise lands given them by the king, the patri-

arch, and the nobility, for their maintenance.
They took the name of knights templars,
because their first house stood near the tem-
ple dedicated to our Saviour, at Jerusalem.
This order, after having performed many
great exploits against the infidels, became
rich and powerful all over Europe ; but the i

knights, abusing their wealth and credit, fell

j

into great disorders and irregularities. Many
crimes and enormities being alleged against
them, they were prosecuted in Prance, Italy,
and Spain

; and at last, the pope, by bis bull
of the 22nd of May, 1312, given in the coun-
cil of Vienna, pronounced the extinction of
the order of Templars, and united their es-
tates to the order ot St. John of Jerusalem.

I EMPORALI 1 1ES of bishops, are such
revenues, lands, and tenements, and lay fees,
as have been added to bishops’ sees, by kings
and other great personages of this land, from
time lo time, as they are barons and lords of
parliament. I his revenue of tire king, which
was antiently very considerable, is now, by a
customary indulgence, almost reduced to no-
thing

; for at present, as soon as the new bi-
shop is consecrated and confirmed, he usually
receives from the king the restitution of his
temporalities entire and untouched

;
and then

and not sooner, he has a lee simple in his bi-
shopric, and may maintain an action for the
profits. 1 Black”. 283.

'I ENACITY, a term applied to metals,
by which is meant the power that a metallic
wire of a given diameter lias of resisting, with-
out breaking, the action of a weight suspend-
ed from its extremity. Metals differ ex-
c; a dingly from, each other in tenacity. Iron
wire, for instance, —Lth of an inch in diame-
ter, will support without breaking, about
5001b. weight

; whereas one made of lead of
the same diameter will not support above
29ib.^

1 ENAILLE. T Ins word literally means
shears. A military evolution which was per-
formed in the times of the ancients. In page
206 ol Observations on the Military Art, we
have the following account of it

:

A phalanx, attacked by a lozenge or tri-

angular wedge, bent its right and left forward
by a half-quarter conversion, each wing on
their common centre; and when they found
themselves opposite tiie sides of the enemy’s
arrangement, they each marched on their
own side, right before them

; by which means
they both inclosed and attacked the enemy
together, at the same time, while the head
was engaged and at blows with tiie centre of
the phalanx that had kept its ground. Such
is the description authors have left us of the
design and effects of this manoeuvre.

T he tenaille had considerable advantage
over the triangular wedge

; but, according to
chevalier Folard, it was not equally effica-

cious against the column. The latter could
alter the direction of its march, and fall upon
one ol the wings, whether in motion or not,
or detach the section of the tail or rear to
take its wings in flank, while it was occupied
in making the quarter-conversion. The co-
lumn and tenaille were formed for acting
against each other, and could only be victori-

ous over one another by the superior abilities

oftheir commander. We Lucy, however, the
column was alwaysexposed to less danger than
the tenaille, for the latter could not pursue the
column without changing its order

; whereas
the column must destroy, and in a manner an-
nihilate tiie tenaille, in case it could once
break it.

The tenaille is unquestionably an excellent
manoeuvre, and strictly conformable to a very
wise maxim, which directs us to multiply our
strength and efforts as much as possible
against one ptvint. We sometimes indeed,
make use of it in war without being sensible
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3' its advantages. This, however, does not
binder the manoeuvre from being well per-
formed ; for the nature of ground not bei Da-

eve! like a sheet of paper, the commanded
it ranging his troops, according to the advan-
.ages of the situation, does not form a perfect
tenaille, such as may be drawn or sketched
out, but one ol an irregular kind, which pro-
id uces the same effects-; and this is what
should be sought on all occasions.

[

'1 enaillhts, in fortification, are low works
pade in the ditch before the curtains. There
are three sorts

;
viz. the first are the faces of

tiie bastions produced till they meet, but
much lower; the second have faces, flanks,
and a curtain

; and the third have only faces
and flanks.

Tenaille, single, a work whose* front is

advanced towards the country, having two
faces, forming a re-entering angle

; its two
long sides terminate on the counterscarp,
opposite to the angle of the shoulder.
Tenaille, double, is a work whose front,

having four laces, forms two re-entering, and
three salient angles; its long sides are like-
wise parallel, and terminate on the counter-
icarp, opposite to the angle of the shoulder.
Both the single and double tenailles have this
auilt, viz. that they are not flanked or defend-
ed at the re-entering angle, because the
height of the parapet hinders the soldiers from
discovering before that angle. Therefore
tenailles should only be made when there is

lot room enough to make horn-works. The
•amparts, parapets, dilches, covert-way, and
glacis of tenailles, are the same with other
outworks.

Tenaille of a place, is what is compre-
hended between the points of two neiglibour-
ng bastions

; as the faces, flanks, and cur-
:ains. Hence it is said, the enemy attacked
die whole tenaille of a place, when they made
two attacks on the faces of the two bastions.

TENANT, signifies one who holds or
jossesses lands or tenements by any kind of
light, either in fee, for life, years, or at will.

TENCH. SeeCypRiNus.
TENDER, is an offer to pay a debt, or

lerform a duty. In every plea of tender,
.vhere money is the thing demanded by the
iction, and the debt or duty is not discharged

fy the tender and refusal, money maybe
n ought in without leave of the court

; but
is other things as well as money may, where
i tender is pleaded, be brought into court

;

his is with more propriety called bringing
nlo court generally, than a bringing money
nto court. In ah other cases, the leave of
he court must be had before money can be
nought into court. The rule under which
his leave is granted, is, as in the case of an
jectment by a mortgagee, founded upon a
•articular act of parliament. In other cases,
: is founded upon that discretionary power’
sdiich is, for the furtherance ofjustice, vested
1 the court. By the discretionary rule, it is

oaietimes ordered, that upon bringing mo-
ey into court, all proceedings in an action
hall be stayed. At other times it is ordered,
tat the money brought into court shall be
pick out of the plaintiff’s declaration, and
»at the plaintiff shall not, at the trial of the
Sue, be permitted to give any evidence as

i this money. This rule, by which the mo-
iy brought into court is ordered to be struck
it of the declaration, is from its being more
fV ol. IT.

•

TEN
frequently granted, than that by which it is

ordered, that the proceeding shall be stayed,
called the common rule. 5 Bac. Abr. 1 .

If bank notes have been offered, and no
objection made on that account, 'it has been
considered by the court of king’s bench as
a good tender. 3 Durnf and East, 554.
Tender, a small ship in the service of

men of war, for carrying of men, provisions,
or any thing else that is necessary.
TENDONS, are white, firm, and tena-

cious parts, continuous to the muscles, and
usually forming their extremities.

1 EN EBRIO, a genus of insects of the
oidei coleoptera. 1 he generic character is,

antenna; moniliform, with the last joint
rounded; thorax plano-convex, margined;
head cxseited

; wing-sheaths sliflisli. in this
genus, of which there are more than. 100
species, the body is oblong-oval, and in most
species somewhat pointed at the extremity :

it may be observed also that several species
are destitute of wings. Among the European
tenebnones one of the most remarkable is the
tenebrio mortisagus, a coal-black insect mea-
suring about an inch in length, of rather slow
motion, and distinguished by the remarkably
pointed appearance of the wing-sheaths,
which at their extremities project a little
beyond the abdomen : they are also perfectly
connate or -undivided, forming a complete
covering to the body, being carried over the
sides to some distance beneath, and the insect
is totally destitute of real or under wings.
It is usually found in dark neglected places,
beneath boards, in cellars, &c. and if handled’
and especially if crushed, diffuses a highly
unpleasant smell.

Tenebrio globosus is perhaps not a Lin-
nxan species, unless it is the tenebrio gib*
bosus of that author. It is seen during the
hottest part of the summer about walls and
pathways, and is distinguished by the re-
markably globular appearance of the body

;
it is totally black, the under parts having’
sometimes a slight violaceous cast, and the
joints of the feet, which are remarkably
broad, are of a dull brown; the whole insect
is of a very smooth, but not polished, surface,
and usually measures about three quarters of
an inch in length: in this however it varies
considerably, some specimens, probablv the
males, being considerably smaller. The an-
tenna; in this insect are beautifully monili-
form, all the joints being globular.

1 enebiio molitor is an insect often seen in
houses : it is one of the smaller kinds, and is

coai-black, of a lengthened shape, with longi-
tudinally striated wing-shells, and proceeds
from a larva commonly known by the name
of the meal-worm, from its being so fre-
quently found in flour, &c. It is of a yellow-
ish white colour, about an inch long, slender-
bodied, and of a highly polished surface, and
is considerd as the favorite food of the night-
ingale when kept in a state of captivity : It is
aid to l emuin two years before it changes
into a chrysalis.

s

1 he genus tenebrio is numerous, and some
of the exotic species much resemble the ge-
neral appearance of the first described, but
aie much larger. Many others are small in-
sects, and the genus lias received, by later
discoveries, such accessions, that it has been
divided into several distinct genera.
TENEMENi, in its common accepta-

tion, is applied only to houses and other build-
5 F

mgs; but in its original, proper, and legal
sense, it signifies every thing that may be
holden, provided it is of a permanent nature,
whether it is of a substantial, or of an unsub-
stantial and ideal kind. Thus frank tene-
ment, or freehold, is applicable not only to
lands and other solid objects, but also to
offices, rents, commons, &c. and as lands
and houses are tenements, so is anadvowson
a tenement

; and a franchise, or office, a
i igiit ol common, a peerage, or other pro-
perty of the like unsubstantial kind, are aiiof
them, legally speaking, tenements. 2 Black.
17.

.

J ENEIVIEN IIS LEGAd IS, a writ that
lies to London, or any other corporation
where the custom is, that men may demise
tenements as well as goods and chattels by
their last will, for the hearing any controversy
touching the same, and for rectifying the
wrong. * °

TENESMUS. See Medicine.
TENNIS, a play at which a ball is driven

)y a racket. Asmanv persons would become
players at tennis, provided they could easily
understand the rudiments of the game, son’s
to form some judgment of the players, or at
least to know who wins and who’loses, we
hare here attempted to give so plain a de-
scription of it, that no one can be at a loss
if ever he should bet or play. As to the
executive part, it requires great practice to
make a good player, so that nothing can be
done without it

; all we presume to do is, to-
give an insight into the game, by which a
person may not seem a total stranger to it
when he happens to be in a tennis-court.

.

The game of tennis is played in most ca-
pital cities in Europe, particularly in France
whence we may venture to derive its origin'
Jt is esteemed with many to be one of the
most antient games in Christendom, and long
before king Charles I.’s time it was played in
England. J

This game is as intricate as any game what-
ever; a person who is totally ignorant of itmay look on for a month together, without
being able to make out how the game is de-
cided. We shall begin therefore by describ-
ing the court in which it is played.

'idie size of a tennis-court is generally about
96 oi 97 feet by 33 or 34, there being no ex-
act dimension ascribed to its proportion a
foot more or less in length or width being 0f
no consequence. A line or net hangs ex-
actly across the middle, over which the ball
must be struck, either with a racket or board
to make the stroke good. Upon the en-
trance of a tennis-court, there is a Iona gal-
lery which goes to the dedans, that is, a kind
of front gallery, where spectators usually
stand

; into which whenever a ball is struck ft
tells for a certain stroke. This long gallery
is divided into different compartments or
galleries, each of which has its particular
name, as follows; from the line towards the
dedans are the first gallery, door, second
gallery, and the last gallery, which is called
the service side. From the dedans to the
last gallery are the figures 1, 2, 3. 4, 5 , 6 at
a yard distance each, by which the chaces ’are
marked, and is one of the most essential parts
of the game, as will appear in the following
description. »

On the other side of the line are also the
first gallery, door, second gallery, and last
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gallery, which is called the hazard-side.

Every ball struck into the last gallery on this

side reckons for a certain stroke the same as

the dedans. Between the second and this

last gallery are the figures 1, 2, to mark the

chaces on the hazard-side. Over this long

galler ,
or these compartments, is a cover-

ing, .led the penthouse, on which they play

the .11 from the service-side, in order to be-

gin a set of tennis, from which it is called a

service. When they miss putting the ball

(so as to rebound from the penthouse) over

a certain line on the service-side, it is deemed

a fault, two of which are reckoned tor a

stroke. If the ball rolls round the penthouse,

on the opposite of the court, -so as to fall be-

yond a certain line described for that pur-

pose, it is called passe, reckons for nothing

on either side, and the player must serve

again.

On the right-hand side of the court from

the dedans is what they call the tambour, a

part of the wall which projects, and is so con-

trived in order to make a variety in the

stroke, and render it more difficult to lie re-

turned by the adversary; for when a ball

strikes the tambour, it varies its direction, and

requires some extraordinary judgment to re-

turn it over the line. The last thing on the

right-hand side is called the grill, wherein if

the ball is struck, it is also 15, or a certain

stroke.
, ,,

The game of tennis is played by what they

call sets; a set of tennis consists of six

games: but if they piny what is called an

advantage-set, two above five games must be

won on one side or the other successively, in

order to decide ;
or, if it comes to six games

all, two games must still be won on one side

to conclude the set; so that an advantage-set

may last a considerable time ;
for which

kind of sets the court is paid more than for

any other.

We must now describe the use ot the

chaces, and by what means tnese chaces de-

cide or interfere so much in the game. When

the player gives his service at the beginning

of a set, his adversary is supposed to return

the ball; and wherever it falls after the first

rebound untouched, the chace is called ac-

cordingly; for example, if the ball falls at the

figure 1, the chace is called at a yard, that is

to say, at a yard from the dedans : this chace

remains till a second service is given ;
and if

the player on the service-side lets the ball go

after his adversary returns it, and if the ball

falls on or between any of these figures or

chaces, they must change sides, there being

two chaces; and he who then will be on the

hazard-side, must play to win the fiist chace ;

which if he wins by striking the ball so as to

fall, after its first rebound, nearer to the de-

dans than the figure 1, without his adver-

sary’s being able to return it from its first

hop, he wins a stroke, and then proceeds in

like manner to win tiie second chace, wher-

ever it should happen to be. If a ball falls on

the line with the first gallery door, second

gallery, or last gallery, the chace is likewise

called at such or such a place, naming the

gallery-door, &c. When it is just put over

the 1 ne, it is called a chace at the line. If

the player on the service-side returns a ball

with such force as to strike the wall on the

hazard-side so as to rebound, after the first

hop over the line, it is also called q chace at

the line.

TENMS.

The chaces on the hazard-side proceed

from the ball being returned either too haul

or not quite hard enough; so that the ba i

after its first rebound falls on this side ot the

blue line, or line which describes the hazard-

side chaces; in which case it is a chace at 1,

2, &c. provided there is no chace depending.

When they change sides, the player, in order

to win this chace, must put the ball over the

line any where, so that his adversary does

not return it. When there is no chace on

the hazard-side, all balls put over the line

from the service-side, without being return-

ed, reckon for a stroke.

As the game depends chiefly upon the

marking, it will be necessary to explain it,

and to recommend those who play at tennis

to have a good and unbiassed marker, Iol on

him the whole set may depend: he can maik

in favour of the one and against the other in

such a manner, as will render it two to one

at starting, though even players. Instead ot

which the marker should be very attentive

to the chaces, and not be any way partial to

either of the players.

This game is marked in a very singular

manner, which makes it at first somewhat

difficult to understand. The first stroke is

called 15, the second 30, the third 40, and

the fourth game, unless the playeis get foui

strokes each \
in that case, instead ot calling

it 40 all, it is called deuce ;
after which, as

soon as any stroke is got, it is called advan-

(age 5
and in case the strokes become equal

again, deuce again, till one or the othei gets

two strokes following, which win the game

;

and as the games are won, so they are maik-

ed and called ;
as one game love, two games

to one, &c. towards the set, of which so many

of these games it consists.

Although but one ball at a time is played

with, a number of balls are made use of at

this game to avoid trouble, and are hanaed

to the players in baskets for that purpose

;

by which means they can play as long as

they please, without ever having occasion to

stoop for a ball.

As to the odds at tennis, they are by no

means fixed, but are generally laid as follow

:

Upon the first stroke being won

even players, that is, fifteen

odds are of the single game

Thirty love

Forty love

Thirty fifteen

Forty fifteen

Fortv thirty

The odds of a four-game set when

first game is won, are

When two games love

Three games love -

When two games to one

Three games to one

The odds of a six-game set when

first game is won, are

When two games love

Three games love

Four games love

Five games love

When two games to one

Three games to one

Four games to one

Five games to one -

When three games to two

Four games to two

Five games to two

between
love, the

7 to 4

4 1

8 1

2 1

5 1

3 1

the

7 4

the

7
4
10

4 1

10 1

21 1

8 5

5 2

5 1

15 1

When four games to three - 2 i

Five games to three

The odds of an advantage -set when
5 1

the first game is won, ;are 5 4

When two games love - 7 4

Three games love - - 3 1

1Four games love - 5

Five games love - 15 1

When two games to one - 4 3

1 bree games to one - 2 M
Four games to one - 7 2

Five games to one - - 10 f

W hen three games to two - 3 2

Four games to two - 3 1

1Five games to two - - 8

When four games to three - 8 5

Five games to three - 3 1

When five games to four - 2 1

2When six games to five - 5

The foregoing odds, as beforesaid, are ge-i

nerally laid, but the chaces interfering make I

the odds very precarious ;
for example, when I

there is a chace at halt a yard, and a set is 1

five games all, and in every other respect!

equal, the odds are a good five to four; and!

if it were six games to five, and forty thirty!

with the same chace, the o Ids then would be

a guinea to a shilling; so that it is plain that J

t he odds at this game differ from those of any

other; for one stroke will reduce a set, sup-

posing the players to be five games all, from

an even wager to three to two, and so on in

proportion to the stage ot the set.

There are various methods of giving odds

at tennis, in order to make a match equal ;

and that they may be understood, we shall

give the following' list of them, with their

meanings, so that any person may form a

judgment of the advantage received or

given.

The lowest odds that can be given, except-

ing the choice of the sides, is what they call

a bisque, that is, a stroke to be taken or scored

whenever the player, who receives the ad-

vantage, thinks proper: for instance, suppose

a critical game of the set to be forty thirty,

by taking the bisque, he who is forty becomes

game, and so in respect ot two bisques, &c.

The next greater odds are fifteen, that is,

a certain stroke given at the beginning of each

game.
After' these half thirty, that is, fifteen one

game, and thirty the next. Then follow the

whole thirty, forty, &c. ' 1

There are also the following kind of odds

which are given, viz.

Round services : those are services given

round the penthouse, so as to render it easy

for the striker-out (the player who is on the

hazard-side) to return the ball.

Half-court, that is, being obliged or con-

fined to play into the adversary’s half-court

;

sometimes it is played straightwise, and at

other times across ;
both which are great ad-

vantages given by him so confined, but the

straight half-court is -the greatest.
_ .]

Touch-no-wall, that is, being obliged to

play within the compass ot the walls, or sides

of the court. This is a considerable advan-

tage to him who receives it ; as all the balls

must be played gently, and consequently

they are much easier to take than those which

are played hard, or according to the usual

method of play.

Barring the hazards, that is, barring the

dedans,- tambour, grill, or the last gallery on

9
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: the hazard-side, or any particular one or more
of them.
These are’ the common kind of odds or

advantages given ; but there are many others,

which are ac cording to what is agreed by the

players; such as playing with board against

racket, crick et-bat against racket, &c.

The game of tennis is also played by four

persons, two partners on each side. In this

case, they are generally confined to their

particular quarters, and one of each side ap-

pointed to serve and strike out
;

in every

other respect, the game is played in the

same manner as when two only play.

Any thing more to be said upon this sub-

ject would be needless, as nothing can be

recommended, after reading this short ac-

count of tennis, but practice and attention,

without which no one can become a profi-

cient at the game.
TENON, in building, &c. the square end

of a piece of wood, or metal, diminished by
one-third of its thickness, to be received into

a hole in another place, called a mortise, for

jointing or fastening the two together. It is

made in various forms, square, dove-tailed,

for double mortises, &c.
TENOR, of writs, records, &c. is the sub-

stance or purport of them, or a transcript or

copy.
Tenor, in music, the second of the four

parts in harmonical composition, reckoning

from the bass. The tenor is the part most
accommodated to the common voice of man;
from which circumstance it has sometimes,

by way of preference, been called “ the hu-

man voice.” Its general compass extends

from C above G gamut to G the treble-cliff

note.

The tenor was formerly the plain-song, or

principal part in a composition, and derived

the name of tenor from tire Latin word teneo,

I hold; because it held or sustained the air,

point, substance, or meaning, of the whole

cantus, and every part superaddedto it was
considered but as its auxiliary. It appears

that the contrary practice of giving the air to

the soprano, or treble, had its rise in the

theatre, and followed the introduction of evi-

rati into musical performances; since which

it has been universally adopted both in vocal

and instrumental music.

Tenor-cliff, the name given to the C
Cliff when placed on the fourth line of the

stave. See Cliff.

Tenor Violin, or Viola, a stringed in-

strument resembling the violin, but lower in

its scale, having its lowest note in C above G
gamut. In concert this instrument takes the

part next above the bass.

TENSE, time, in grammar, an inflection

of verbs, whereby they are made to signify

or distinguish the circumstance of time, in

svhat they affirm.

TENSION, the state of a thing stretched.

Thus animals sustain and move themselves

by the tension of their muscles and nerves.

A chord or string gives an acuter or deeper
sound, as it is in a greater or less degree of

tension, that is, more or less stretched or
• tightened.

TENT, in surgery, a roll of lint worked
into the shape of a nail, with a broad flat

head. See Surgery.
TENTER, a railing used in the cloth-ma-

jiufacture, to stretch out the pieces of cloth,

TEN
stuff, &c. or only to make them even, and set

them square. It is usually about four feet

and a half high, and for length exceeds that
of the longest piece of doth. It consists of
several long pieces of wood, placed so that
the lower cross-piece of wood may be raised
or lowered, as is found ‘requisite, to be fixed
at any height, by means of pins. Along the
cross-pieces, both the upper and under one,
are hooked nails, called tenter-hooks, driven
in from space to space.

TENTH REDO, a genus of insects of the
order hymenoptera : the generic character
is, mouth with jaws, without proboscis

; wings
flat, swelled or slightly inflated

;
piercer con-

sisting of two serrated and scarcely project-
ing laminae; seutellum with two distant gra-
nules. The larvae of the genus tenthrecio are
remarkable for their great resemblance to
those of the order lepidoptera or real cater-
pillars, from which however they may in ge-
neral be readily distinguished by their more
numerous feet, which are never fewer than
sixteen, exclusive of the three first or thoracic
pairs. When disturbed or handled, they
usually roil themselves into a flat spiral.

T hey feed, like the caterpillars of the lepi-

doptera, on the leaves of plants, and undergo
their chrysalis state in a strong gummy case
or enveiopement, prepared in autumn, out of
which in the ensuing spring emerges the
complete insect.

The tenthredines form a numerous genus,
and may be divided into tribes or sections,

according to the form of the antennae, which
are in some clavated, in others filiform, &c.
Among the principal species may be num-
bered the tenthredo lutea of Linnaeus, which
proceeds from a large green larva, of a finely

granulated surface, with a double row of
black specks -along eacli side, and a dusky
dorsal line bounded on each by yellow : it

feeds on various species of willow, &c. The
parchment-iike case in which it envelops it-

self in autumn is of a pale yellowish-brown
colour, and the chrysalis, which is of a pale

dusky or brownish cast, exhibits the limbs of

the future fly, which is equal in size to a com-
mon wasp, and is of a yellow colour, barred
with black : the antennae rather short, and
strongly clavated.

The tenthredo amerinaeof Linnaeus is some-
what smaller than the preceding, and of a
cinereous-brown colour, with the under part

of the abdomen rufous or dull orange: like

the former, its caterpillar is of a green colour,

and of a finely roughened surface powdered
with numerous whitish specks.

The larvae of the smaller tenthredines are

often very injurious to different kinds of escu-

lent vegetables, as turnips, &c. &c. There
are nearly 200 species of this insect.

TENTHS, that yearly portion or tribute

which ail ecclesiastical livings antiently paid

to the king. See First Fruits.
TENURE, the manner whereby lands or

tenements are holden, or the service that the

tenant owes to his lord. Under the word te-

nure is included every holding of an inherit-

ance; but the signification of this word,
which is a very extensive one, is usually re-

strained by coupling other words with it : this

is sometimes done by words which denote
the duration of the tenant’s estate; as if a

man holds to himself and his heirs, it is

called tenure in fee-simple. At oilier times

the tenure is coupled with words pointing

m
out the instrument by which an inheritance is

held: thus, if the holding is by copy of court-

roll, it is called tenure by copy of court-roll.

At other times, this word is coupled with

others that shew the principal service by
which an inheritance is held: as wherA a man
held by knight’s service, it is called teiJ eby
knight’s service. 5 Bac. Abr. 34. n
'1ERAMNUS, a genus of the diadeiphia

deeandria class and order of plants : the keel

is very small, concealed within the calyx ;

stamina alternate, five, barren; stigma sessile,

headed. There are two species, creeping
plants of Jamaica.

TEREBELLA, a genus of vermes mol-
lusca. The generic character is, body oblong,
creeping, naked, often enclosed in a tube
furnished with lateral tufts and branchiae

;

mouth placed before, furnished with lips,

without teeth, and protending a clavate pro-

boscis
;
feelers numerous, ciliate, capillary,

seated round the mouth. There are eleven
species.

TEREDO, in natural history, a genus of
vermes belonging to the order of testacea.

The animal is a terebella; there are two
valves, calcareous, hemispherical, and cut off

before, and two lanceolated. The shell is

tapering, bending, and capable of penetrat-

ing wood. There are only three species,

the navalis, utriculis, and clava. See Plate

Nat. Hist. fig. 394.

The navalis, or ship -worm, which has a
very slender smooth cylindrical shell, inhabits

the Indian seas, whence it was imported into

Europe. It penetrates easily into the stoutest

oak-planks, and produces dreadful destruction

to the ships by the holes it makes in their

sides
;
and it is to avoid the effects of this in-

sect that vessels require sheathing.

The head of this creature is well prepared
by nature for the hard offices which it has to

undergo, being coated with a strong armour,
and furnished with a mouth like that of the
leech, by which it pierces wood as that ani-

mal does the skin. A little above this it has
two horns which seem a kind of continuation
of the shell

; the neck is as strongly provided
for the service of the creature as the head,
being furnished with several strong muscles

;

the rest of the body is only covered by a very
thin and transparent skin, through which the
motion of the intestines is plainly seen by the
naked eye; and by means of the microscope
several other very remarkable particulars be-
come visible there. This creature is wonder-
fully minute when newly excluded from the
egg

; but it grows to the length of four or six

inches, and sometimes more.
When the bottom of a vessel, or any piece

of wood which is constantly under water, is

inhabited by these worms, it is full of small
holes; but no damage appears till the outer
parts are cut away: then their shelly habita-

tions come into view ; in which there is a large

space for inclosing the animal, and surround-
ing it with water. There is an evident care
in these creatures never to injure one an-
other’s habitations, by which means each case
or shell is preserved entire ; and in such
pieces of wood as have been found eaten by
them into a sort of honeycomb, there never
is seen a passage or communication between
any two of the shells, though the woody
matter between them often is not thickerthaii
a piece of writing-paper. They penetrate
some kinds of wood more easily than others.
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They make their way most quickly into fir

and aider, and grow to the greatest size. In

the oak they make small progress, and ap-

pear small and feeble,, and their shells much
discoloured.

Since each of these animals is lodged in a

solitary, cell, and has no access to those of its

own species, it has been matter of surprise

how they should increase to so vast a multi-

tude. Opon dissecting them, it appears that

every individual has the parts of both sexes,

and is therefore supposed to propagate by it-

self.

The sea-worms, which are pernicious to

our shipping, appear to have the same office

allotted to them in the waters which the ter-

mites have on the land (see Termes). They
will appear, on a very little consideration, to

be most important beings in the great chain

ot creation, and pleasing demonstrations of

that infinitely wise and gracious Power which
formed, and still preserves, the whole in such

wonderful order and beauty ;
for if it was not

for the rapacity of these and such animals,

tropical rivers, and indeed the ocean itself,

would be choked with the bodies of trees

which are annually carried down by the rapid

torrents, as many of them would last for ages,

and probably be productive of evils, of which,

happily, we cannot in the present harmonious
state of things form any idea ;

whereas now
being consumed by these animals, they are

more easily broken in pieces by the waves ;

and the fragments which are not devoured
become specifically lighter, and are conse-

quently more readily and more effectually

thrown on shore, where the sun, wind, in-

sects, and various other instruments, speedily

promote their entire dissolution.

TERES. See Anatomy.
TERM, in geometry, is the extreme of any

magnitude, or that which bounds and limits

its extent'. So the terms of a line, are points;

of a superficies, lines; of a solid, superficies.

Terms, of an equation, or of any quantity,

in Algebra, are the several names or members
of which it is composed, separated from one

another by the signs -}- or — . So, the quantity

ax -}- 2be — 3ax'
1

, consists of the three terms ax
and ‘Ibc and 3ax2

.

In an equation, the terms are the parts which
contain the several powers of the same unknown
letter or quantity: for if the same unknown
quantity is found in several members in the

same degree or power, they shall pass but for

one term, which is called a compound one, in

distinction from a simple or single term. Thus,

in the equation x* -f- a — 36 . x2 — acx- — b
l

the four terms are x' and a — 3b . x2 and acx

and C; of which the second term a — 3b . x 2
is

compound, and the other three are simple terms.

Terms of a product, or of a fraction, or of a

ratio, or of a proportion, See. are the several

quantities employed in forming or composing

them. Thus, the terms

of the product ab, are a and l;

of the fraction
f-,

are 5 and 8 ;

of the ratio 6 to 7, are 6 and 7

;

of the proportion e *

b

” 5*9, are a, 6,

5, 9.

Terms, are those spaces of time wherein

the courts of justice are open for all that

complain of wrongs or injuries, and seek their

rights by course oflnwAor action, in order to

their redress ;
and dutmg which, the courts

in Westminster-hall sit and give judgments,

kc. but tire high court of parliament, the

chancery, and inferior courts, do not observe
the terms ; only the courts of kingVbench,
common-pleas, and exchequer, the highest

courts at common law. Of these terms there

are four in every year, viz. Hilary term, which
begins the 23d of January, and ends the 12th

of February, unless on Sundays, and then the

day after; Easter term, which begins the

Wednesday fortnight after Easter-day, and
ends the Monday next after ascension-day;

Trinity term, which begins the Friday alter

Trinity Sunday, and ends the Wednesday
fortnight after; and Michaelmas term begins

the 6th and ends the 28th of November.
There are in each of these terms stated

days, called days in bank, that is, days of

appearance in the court of common pleas,

called usually bancum, or commune bancum,
to distinguish it from bancum regis, or the

court of king’s-bench. They are generally

at the distance of about a week from each
other, and regulated by some festival of the

church. On some of these days in bank, all

original writs must be made returnable, and
therefore they are generally called the re-

turns of that term. 3 Black. 227.

The first return in every term is, properly

speaking, the first day in that term
; and

thereon the court sits to take essoins, or ex-

cuses, for such as do not appear, according

to the summons of this writ ; wherefore this is

usually called the essoin day of the term. But
the person summoned has three days grace

beyond the return of the writ, in which to

make his appearance; and if he appears on
the fourth day inclusive, quarto die post, it is

sufficient. Therefore, at the beginning of

each term, the court does not sit for dispatch

of business till the fourth day, and in Trinity

term, by stat. 32 H. VIII. c. 21, not till the

sixth day. 3 Black. 227.

Terms, Oxford. Hilary, or Lent term,

begins on Jan. 14, and ends the Saturday be-

fore Palm Sunday. Easter term begins the

tenth day after Easter, and ends the Thursday
beforeWhit-Sunday. Trinity term begins the

Wednesday after Trinity Sunday, and ends
after the act, sooner or later, as the vice-

chancellor and convocation please. Michael-

mas term begins on Oct. 10, and ends Dec.
17.

'Berms, Cambridge. Lent term begins on
Jan. 13, and ends the Friday before Palm
Sunday. Easter term begins the Wednesday
after Easter week, and ends the week before

Whit Sunday. Trinity term begins the Wed-
nesday after 'Trinity Sunday, and ends the

Friday after the commencement. Michael-

mas term begins Oct. 10, and ends Dec. 16.

Terms, Scottish. In Scotland Candlemas
term begin*-. Jan. 23, and. ends Feb. 12. Whit-
suntide term begins May 25, and ends June
15. Lammas term begins July 20, and ends

Aug. 8. Martinmas term begins Nov. 3, and
ends Nov. 29.

TERMES, the zvhite ant, a genus of in-

sects of the order aptera: the generic cha-

racter is, legs six, formed for running; eyes
two; antennse setaceous; mouth furnished

with two jaws. The European species of

termes are very small, compared with those

of the warmer regions of Africa and America;
and instead of assembling in multitudes, as in

those climates, are usually observed single.

The most common of these is the termes
pulsatorius of Linnaeus, a diminutive insect,

of a whitish colour, and which, from its ge-

neral resemblance to the insects of that
genus, has by Derham and some other na-
turalists been distinguished by the title of
pediculus pulsatorius. It is very frequent,!
during the summer months, in houses, par-8
ticularly where the wainscot is in any degree I
decayed, and is remarkable for causing af|
long-continued sound, exactly resembling the!
ticking of a watch. It is a very common in-

sect in collections of dried plants, &c. which
it often injures greatly. It is of so tender a
frame as to be easily destroyed by the slightest

pressure, and is an animal of very quick mo-
tion. When magnified, the head, appears-
large; the eyes remarkably conspicuous, of a
most beautiful gold-colour, and divided, like

those of most other insects, into innumerable
hexagonal convexities; the antennae long and
setaceous; the palpi or feelers two in num-
ber, of moderate length, and terminating in 1
a large club-shaped tip

;
the thorax rather I

narrow, and the abdomen obtusely oval
;
the 9

thighs or first joints of the legs thick, the re- I
maining ones slender, and the feet furnished I
with very small claws : the whole animal is ...

beset with small, scattered hairs. According,
to the observations of the celebrated Der-
ham, this insect, at its first liatching from the

egg, which is white, oval, and extremely
small, bears a complete resemblance to a
common mite, being furnished with eight

legs, and beset with long hairs. After a cer-

tain time it casts its skin, and appears in the
very different form above-described. Some
individuals of this species become winged
when arrived at their full growth

; the wings,

which are four in number, being very large*

of a slightly iridescent appearance, and varie-

gated with blackish and brown clouds or

spots. It is in the beginning of July that this

change takes place, and at this time several

may be seen with the wings half-grown
; in

a few days they seem to obtain their full

size.

Mr. Derham imagines the ticking sound
which these animals produce, to be analo-

gous to the call of birds to their mates during
the breeding-season; and there seems to be no
reason for calling in question the truth of this

observation. We may add, that tins sound,
as well as that produced by the ptinus fati-

dicus, or death-watch, seems to afford a con-
vincing proof of the faculty of hearing in in-

sects, w hich some naturalists have been in-

clined to deny.

Of the exotic termites the most remarkable
seems to he the termes bellicosus, whose his-]

tory is described by Mr. Smeathman in the
Philosophical Transactions.

With the good order ot their subterraneous
cities, they will appear foremost on the list

of the wonders of the creation, as most closely
imitating mankind in provident industry and
regular government.
The termites are represented by I.innaeu&

as the greatest plagues of both Indies, and are
indeed every way between the tropics so
deemed. These insects have genet ally ob-
tained the names of ants, it may be presume
ed, rom the similarity in their manner of liv-

ing, which is in large communities that erect
very extraordinary nests, for the most part on
the surface of the ground, whence their ex-
cursions are made through subterraneous pas-
sajes or covered galleries, which they build
whenever necessity obliges, or plunder in-

duces, them to march above ground
; and at



a great distance from their habitations carry

on a business of depreciation and destruction,

scarcely credible but to those who have seen

it.

The termite^ resemble the ants also in their

provident and diligent labour, but surpass

them as well as the bees, wasps, beavers, and

all other animals, in the arts oi building, as

much as the Europeans excel the least culti-

vated savages. It is more than probable they

excel them as much in sagacity and the arts

of government ; it is certain they shew more
substantial instances of their ingenuity and

industry than any other animals ;
and do in

fact lay up vast magazines of provisions and

other stores ;
a degree of prudence which has

of late years been denied, perhaps without

reason, to the ants.

Their communities consist of one male and

one female (who are generally the common
parents of the whole, or greater part, of the

rest); and of three order of insects, apparently

of very different species, but really the same,

which together compose great common-
wealths, or rather monarchies, if we may be

allowed the term.

The different species of this genus resemble

each other in form, in their manner of living,

and in their good and bad qualities, but differ

as much as birds in the manner of building

their habitations or nests, and in the choice

of the materials of which they compose them.

There are some species which build upon
the surface of the ground, or part above and

part beneath ; and one or two species, per-

haps more, that build on the stems or branches

of trees, sometimes aloft at a vast height.

Of every species there are three orders »

first, the working insects, which, for brevity,

we shall generally call labourers; next the

fighting ones, or soldiers, which do no kind

of labour ; and, last of all, the winged ones,

or perfect insects, which are male and fe-

male, and capable of propagation.

The wests of the termes bellicosus are so

numerous all over the island of Bananas, and

the adjacent continent of Afiica, that it is

scarcely possible to stand upon any open

place, such as a rice-plantation, or other clear

Spot,where one of these buildings is not to be

seen within fifty paces, and frequently two or

three are to be seen almost close to each

other. In some parts near Senegal, as men-
tioned by Mons. Adanson, tfieir number,

mag litucle, and closeness of situation, make
them appear like the villages of the natives.

These buildings are usually termed hills,

by natives as well as strangers, from their

outward appearance, which is that of little

hills more or less conical, generally pretty

much iu the form of sugar-loaves, and about

ten or twelve feet in perpendicular height

above the common surface of the ground.

These hills continue quite bare until they

are six or eight feet high; but in time the

dead barren clay, of which they are com-
posed, becomes fertilized by the genial powe"

of the elements in these prolific climates, arc!

the addition of vegetable and other matters

brought by the wind
;
and in the second or

third year, the hillock, if not over-shaded by
trees, becomes, like the rest of the earth,

almost covered with grass and other plants

;

and in the dry season, when the herbage is

burnt up by the rays of the sun, it is not much
unlike a very large hay-cock.

TERMES,

Every one of these buildings consists of

two distinct parts, the exterior and the inte-

rior. The exterior is one large shell in the

manner of a dome, large and strong enough
to inclose and shelter the interior from the

vicissitudes of the weather, and the inhabit-

ants from the attacks of natural or accidental

enemies. It is always, therefore, much
stronger than the interior building, which is

the habitable part, divided with a wonderful
kind of regularity and contrivance into an

amazing number of apartments for the resi-

dence of the king and queen, and the nursing

of their numerous progeny; or for maga-
zines, which are always found well tilled with

stores and provisions.

From these habitations, galleries again as-

cend, and lead out horizontally on every side,

and are carried under ground near to the sur-

face a vast distance : tor if you destroy all

the nests within one hundred yards of your

house, the inhabitants of those which are left

unmolested farther off, will nevertheless carry

on their subterraneous galleries, and invade

the goods and merchandizes contained in it

by sap and mine, and do great mischief if you
are not very circumspect.

It has been observed, that there are of

every species of termites three orders ; of

these orders the working insects or labourers

are always the most numerous
;
in the termes

i bellicosus there seems to be at the least one
hundred labourers to one of the fighting in-

; sects or soldiers. They are in this state about

j

one-fourth of an inch long, and twenty-five

j

of them weigh about a grain ; so that they
1 are not so large as some of our ants. The
I second order, or soldiers, have a very dif-

' ferent form from the labourers, and have

i
been by some authors supposed to be the

males, and the former neuters; but they are,

j

in fact, the same insects, only they have un-

!

dergone a change of form, and approached

;

one degree nearer to the perfect state. They
are now much larger, being half an inch long,

I

and equal in bulk to fifteen of the labourers.

I

There is now likewise a most remarkable cir-

cumstance in the form of the head and mouth;

j

for in the former state the mouth is evidently

calculated for gnawing and holding bodies

;

i but in this state, the jaws being shaped just

i like two very sharp awls, a little jagged, they

I
are incapable of any thing but piercing or

wounding, for which purposes they are very

effectual, being as hard as a crab’s claw, and
placed in a strong horny head, which is of a

nut-brown colour, and larger than all the

rest of the body together, which seems to

labour under great difficulty in carrying it ;

on which account perhaps the animal is inca-

pable of climbing up perpendicular surfaces.

The third order, or the insect in its perfect

state, varies its form still more than ever.

The head, thorax, and abdomen, differ almost

entirely from tire same parts in the labourers

and soldiers; and, besides this, the animal

is now furnished with four fine large brownish,

transparent, wings, with which it is at the

time of emigration tigyving its way in search

of a new settlement. We may open twenty

nests without finding one winged insect, for

those are to be found only just before the

commencement of the rainy season, when
they undergo the last change, which is pre-

parative to their colonization.

In the winged state they have also much
altered their size as well as form. Their

7si

bodies now measure between six' and seven

tenths of an inch in length, and their wings

above two inches and a half from tip to tip,

and they are equal in bulk to about thirty

labourers, or two soldiers. They are now
also furnished with two large eyes placed ou
each side of the head, and very conspicuous

:

if they have any before, they are not easily

to be distinguished. Probably in the two
first states, their eyes, if they ’nave any, may-

be small, like those of moles: for as they
live, like these animals, always under ground,

they have as little occasion for these organs,

and it is not to be wondered at that we do
not discover them ; but the case is much
altered when they arrive at the winged state

in which they are to roam, though but for a

few hours, through the wide air, and explore

new and distant regions. In this form the

animal comes abroad during, or soon after,

the first tornado, which, at the latter end of

the dry season, proclaims the approach of the

ensuing rains, and seldom waits for a second
or third shower, if the first, as is generally

the case, happens in the night, and brings

much wet after it.

The quantities that are to be found the

next morningall over the surface of the earth,

but particularly on the waters, are astonishing;

for their wings are only calculated to carry

them a few hours, and after the rising of the

sun not one in a thousand is to be found with

four wings, unless the morning; continues

rainy, when here and there a solitary being

is seen winging its way from one place to anr

other, as if solicitous only to- avoid its nume-
rous enemies, particularly various species of

ants which are hunting on every spray, on
every leaf, and in every possible place, for

this unhappy race, of which probably not a

pair in many millions get into, a place of

safety, fulfil the first law of nature, and lay

the foundation of a new community.
The termites arborum, those which build

in trees, frequently establish their nests within

the roofs and other parts of houses, to which
they do considerable damage, if not timely

extirpated. The large species are not only

much the most destructive, but more diffi-

cult to be guarded against, since they make
their approaches chiefly under ground, de-

scending below the foundations of houses and
stores at several feet from tiie surface, and
rising again either in the floors, or entering

at the bottoms of the posts, of which the sides

of the buildings are composed, bore quite

through them, following the course of the

fibres to the top, or making lateral perfora-

tions and cavities here and there as they pro-

ceed.

While some are employed in gutting the
posts, others ascend from them, entering a
rafter or some other part of the roof. If they
once find the thatch, which seems to be a

favourite food, they soon bring im wet clay,

and build their pipes or galleries through the
roof in various directions, as long as it will-

support them ; sometimes eating the palm-
tree leaves and branches of which it is com-
posed, and, perhaps (for variety seems very
pleasing to them) the rattan, or other running
plant, which is used as a cord to tie the
various parts of the roof together, and that to

the posts which support it ; thus, with the

assistance of the rats, who during the rainy
season are apt to shelter themselves there,,

and to.burrow through it, they very soon ruin*
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the house by weakening the fastenings, and
exposing it to the wet. In the mean time
the posts will be perforated in every direc-
tion, as full of holes as that timber in the bot-
toms of ships which has been bored by the
worms

; the fibres and knotty parts, which
are the hardest, being left to the last.

They sometimes, in carrying on this busi-

ness, seem to find that the post has some
weight to sup} * rt, and then if it is a convenient
track to the roof, or is itself a kind of wood
agreeable to them, they bring their mortar,
and till all or most of the cavities, leaving the
necessary roads through it, and as fast as they
take away the wood, replace the vacancy
with that material; which being worked to-

gether by them closer and more compactly
than human strength or art could ram it, when
the house is pulled to pieces, in order to ex-
amine if any of the posts are fit to be used
again, those of the softer kinds are often re-

duced almost to a shell, and all or a greater
part transformed from wood to clay, as solid

and as hard as many kinds of free-stone used
for building in England. It is much the
same when the termites bellicosi get into a

chest or trunk containing clothes and other
things

;
if the weight above is great, or they

are afraid of ants or other enemies, and have
time, they carry their pipes through, and re-

place a great part with clay, running their

galleries in various directions. The tree ter-

mites indeed, when they get within a box,
often make a nest there, and being once in

possession, destroy it at their leisure.

When the termites attack trees and
branches in the open air, they sometimes
vary their manner of doing it. If a stake in a
hedge has not taken root and vegetated, it

becomes their business to destroy it. If it

has a good sound bark round it, they will

enter at the bottom, and eat all but the bark,

which will remain, and exhibit the appear-
ance of a solid stick (which some vagrant
colony of ants or other insects often shelter

in till the winds disperse it); but if they can-

not trust the bark, they cover the whole stick,

with their mortar, and then it looks as if it

had been dipped into thick mud that had
been dried on. Under this covering they
work, leaving no more of the stick and bark
than is barely sufficient to support it, and
frequently not the smallest particle ; so that

upon a very small tap with your walking-
stick, the whole stake, though apparently as

thick as your arm, and five or six feet long,

loses its :orm, and disappearing like a shadow,
falls in small fragments at your feet.

The first object of admiration which strikes

one upon opening their hills, is the beha-

viour of the soldiers. If you make a breach

in a sligat part of the building, and do it

quickly with a strong hoe, or pick-axe, in the

space of a few seconds a soldier will run

out, and walk about the breach, as if to see

whether the enemy is gone, or to examine
what is the cause of the attack. He will

sometimes go again, as if to give the alarm

;

but most frequently, in a short time, is fol-

lowed by a large body, who rush out as fast

as the breach will permit them; and so they

proceed, the number increasing, as long as

any one continues battering their building.

It ’is not easy to describe the rage and fury

they shew. In their hurry they frequently

miss their hold, and tumble down the sides

of the hill, but recover themselves as quickly

TER
I as possible

; and, being blind, bite every
thing they run against, and thus make a
crackling noise, while some of them beat re-

peatedly with their forceps upon the build-

ing, and make a small vibrating noise, some-
thing shriller and quicker than the ticking of
a watch. If they get hold of anyone, they
will in an instant let out blood enough to
weigh against their whole body; and if it is

the leg they wound, you will see the stain

upon the stocking extend an inch in width.

{
hey make their hooked jaws meet at the

first stroke, and never quit their hold, but
suffer themselves to be pulled away leg by
'eg, and piece after piece, without the least

attempt to escape. On the other hand, keep
out ot their way, and give them no interruption,

and they will in less than half an hour retire

into the nest, as if they supposed the won-
derful monster that damaged their castle to

be gone beyond their reach. Before they are
all got in you will see the labourers in mo-
tion, and hastening in various directions to-

ward the breach, every one vrith a burthen
ot mortar in his mouth ready-tempered.
This they stick upon the breach as fast as

they come up, and do it with so much dis-

patch and facility, that although there are
thousands, or rather millions, of them, they
never stop or embarrass one another; and you
are most agreeably deceived, when, after an
apparent scene of hurry and confusion, a
regular wall arises, gradually filling up the
chasm. While they are thus employed, al-

most all the soldiers are retired quite out of
sight.

A renewal of the attack, however, instantly

changes the scene. At every stroke we hear
a loud hiss; and on the first the labourers
run into the many pipes and galleries with
which the building is perforated, which they
do so quickly that they seem to vanish, for in

a few seconds all are gone, and the soldiers

rush out as numerous and as vindictive as be-
fore.

Previously to breeding, a very surprising

change takes place in the body of the queen
or breeding animal. The abdomen of this

female, in thetermesbellicosus especially, be-

gins gradually to extend and enlarge to such
an enormous size, that an old queen will have
it increased so as to be fifteen hundred or
two thousand times the bulk of the rest of
her body, and twenty or thirty thousand
times the bulk of a labourer. Mr. Someth-
inan conjectures the animal is upwards of
two years old when the abdomen is increased
to three inches in length, and has sometimes
found them of near twice that size. The ab-

domen is now of an irregular oblong shape,
being contracted by the muscles of every
segment, and is become one vast matrix full

of eggs, which make long circumvolutions
through an innumerable quantity of very
minute vessels that circulate round the inside

in a serpentine manner, which would exercise
the ingenuity of a skilful anatomist to dissect

and develope. This singular matrix is not
more remarkable for its amazing extension
and size, than for its peristaltic motion,
which resembles the undulating of waves, and
continues incessantly without any apparent
effort of the animal ; so that one part or
other alternately is rising and sinking in per-
petual succession, and the matrix seems never
at rest, but is always protruding eggs to the

amount of sixty in a minute, or eighty thou-

sand and upward in one day of twenty-four
hours. These eggs are instantly taken from
her body by her attendants (of whom there are
always, in the royal chamber and the galle-
ries adjacent, a sufficient number in waiting)
and carried to the nurseries, which in a great
nest may some of them be four or live feet
distant in a straight line, and consequently
much farther by their winding galleries.
Here, after they are hatched, the young are
attended and provided with every thing ne-
cessary until they are able to shift for them-
selves, and take their share of labour.

TERMIN ALIA, a genus of plants of the
class of polygamia, and order of moncecia.
The male calyx is quinquepartite

; there is no
corolla

;
the stamina are ten in number. The

hermaphrodite flower is the same with that of
the male; there is one style; the fruit, which is

a drupe or plum, is below, and shaped like a
boat. There are six species.

TERMINATOR, in astronomy, a name
sometimes given to the circle of illumination,
from its property of terminating the bounda-
ries of light and darkness.

TERNSTROEM1A, a genus of the class
and order polyandria monogynia. The ca-

j

lyx is five-parted
; the corolla one-petalled, 1

wheel-shaped; anthers thick at the top; I
berry two-celled. There are five species,’
trees of the East and West Indies.

TERRA PONDEROSA. See Barytes,
TER1UE FILIUS, son of the earth, a

student of the university of Oxford, formerly-
appointed, in public acts, to make jesting and
satyrical speeches against the members there-
of to tax them with any growing corruptions,
&c.

r
I ERRE-PLEIN, or Terre-plain, in

fortification, the top, platform, or horizontal
surface, of the rampart, upon which the cannon
are placed, and where the defenders perform
their office. It is so called because it lies le-
vel, having only a little slope outwardly to
counteract the recoil of the cannon. Its
breadth is from 24 to 30 feet; being termi-
nated by the parapet on the outer side, and
inwardly by the inner talus.

TERR ELLA, or little earth, is a magnet
turned of a spherical figure, and placed so
that its poles, equator, &c. do exactly cor-
respond with those of the world. It was so
first called by Gilbert, as being a just repre-
sentation of the great magnetic globe we in-
habit. Such a terrella, it was supposed, if

nicely poised, and hung in a meridian like a
globe, would be turned round like the earth
in 24 hours by the magnetic particles pervad-
ing it

; but experience has shewn that this is

a mistake.

TERRIER, a book or roll, wherein the
several lands, either of a private person, or
of a town, college, church, & c. are described.
It should contain the number of acres, and
the site, boundaries, tenant’s names, &c. of
each piece or parcel.

TESSELLATED PAVEMENTS, those
of rich mosaic work, made of curious square
marbles, bricks, or tiles, called tesselaj from
their resembling dice.

TEST, a vessel used in metallurgy for ab-
sorbing the scoriae of metallic bodies when
melted. See Cupellation, Chemistry,
and Metallurgy. Some of the German
writers recommend, both for tests and cupels,
a sort of friable opake stone, called white
spath, which appears to be a species of gyp-
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sum, or of the stones from which plaister of

Paris is prepared. The spath is directed to

be calcined with a gentle tire, in a covered

vessel, till the slight crackling, which happens

at lirst, has ceased, and the stone has fallen in

part into powder : the 'whole is then reduced

into subtle powder, which is passed through a

fine sieve, and moistened with so much of a

weak solution of green vitriol as is sufficient

for making it hold together. Gellert, how-

ever, finds, that if the stone is of the proper

kind, which.can he known only by trials, cal-

cination is not necessary. Scheffer observes,

that these kind of tests are liable to soften or

fall asunder in the tire, and that this inconve-

nience may be remedied by mixing with the

uncalcined stone somewhat less than equal

its weight, as eight-ninths, of such as has been

already u-ed and is penetrated by the scoria

of the lead, taking only that part of the old test

which appears of a green-grey colour, and re-

jecting the red crust on the top. Tests or cu-

pels made of the spath are said not to require

so much caution in nealing and heating them

as the common ones ; it appears, however,

from Scheffer’s account, that they are less du-

rable than those made of the ashes of bones,

though greatly superior to those ot wood-

ashes. Vegetable ashes, which stand pretty-

well the testing of silver, can scarcely bear

any great quantity of gold, this metal requir-

ing a considerably stronger fire than the other

;

but bone-ashes answer so effectually, and are

among us so easily procurable, that it is not

neediul for the refiner to search for any other

materials; though those who work off large

quantities of lead, in order to gain a little sil-

ver or golrl contained in it, may possibly, in

places remote from populous cities, avail

themselves of substances similar to the spath

above mentioned.

The test, for its greater security, is fixed

in the mould in which it was formed ;
which

is sometimes a shallow vessel made ot crucible-

earth or cast iron ;
more commonly an iron

hoop, with three bars arched downwards

across the bottom, about two inches deep,

and of different widths, from three or four

inches to fifteen or more, according to the

quantity of metal to be tested at once. The
ashes or earthy powder, moistened as for

making cupels, are pressed down in the mould

so as to completely fill it, or rise a little above

the sides ; with care to make the mass equally

solid, and to put in at once, or at least after

the bottom has been pressed dose, as much
of the matter as will be sufficient for the

whole ;
for anv additional quantity will not

unite thoroughly with the rest, but be apt to

part from it in the fire. The edges are pared

smooth, and a portion cut out from the middle

with a bent knife, so as to leave a proper ca-

vity; which is smoothed by strewing some dry

powder on the surface, and rolling on it a

wooden, or rather a glass ball.

The process of testing is often performed

in the same manner as that of cupellation

:

but where great quantities of base metal are

to be worked off from a little gold, recourse

is had to a more expeditious method, that of

testing before the bellows.

An oval test is placed in a cavity, made in

a hearth of a convenient height, and some

moistened sand or ashes pressed round it to

keep it steady : the nose of a bellows is di-

rected along its surface, in such a manner,

TES
that if ashes are sprinkled in the cavity of the

test, the bellows may blow them completely

out: some have an iron plate fixed before the

bellows, to direct the blast downwards. To
keep the surface of the test from being injured

in putting in the metal, some cloths or pieces

of paper are interposed.
r

l he fuel consists of

billets of barked oak laid on the sides of the

test, with others laid crosswise on these: the

bellows impel the flame on the metal, clear

the surface of ashes or sparks of coal, hasten

the scoritication of the lead, and blow off the

scoria, as fast as it forms, to one end of the test,

where it runs out through a notch made for

that purpose. About two-thirds of the sco-

rified lead may thus be collected ;
the rest

being partly absorbed by the test, and partly

dissipated by the action of the bellows. Care

must be taken not to urge the blast too

strongly, lest some portion of the gold should

be carried away by the fumes impetuously

forced off from the lead, and some minute

particles of it entangled and blown off with the

scoriae.

Test-act, a statute 25 Car. II. cap. 2.

which requires all officers, both civil and mi-

litary, to take the oaths and test, viz. the sa-

crament, according to the rites and cere-

monies of the church of England ;
for the

neglect whereof, a person executing any office,

mentioned in that statute, forfeits the sum of

500/. recoverable by action of debt.

TESTACEA, in the Linnaean system of

natural history, the third order of vermes.

This order comprehend sail shell-fish, arrang-

ed by Linnaeus under thirty-six genera. Shell-

fish are animals with a soft body, covered by

or inclosed in a firm, hard, and stony habita-

tion, composed, according to their three se-

parate orders, 1. Of many parts which are

ranged under the name of multivalves; 2.

Of two parts, which are called bivalves ;
3.

Of one part or piece only, which we call

univalves. These parts, pieces, or valves, are

more or less moveable at the animal’s plea-

sure. The animals included in these hard

habitations have most ot them the characters

of one or other of the genera vermium, and

might be reduced under the same genera with

the mollusca : but as these characters are

few, and the shells very numerous, and dif-

ferent in their form and structure, it will tend

more to make this part of natural history easy,

to arrange the subjects according to the dis-

tinctions of the shells themselves. I here is

this farther consideration in favour of this ar-

rangement, viz. that the animals themselves

are rarely seen, and never can be preserved

in cabinets ; whereas the shells make a figure

in them, and great numbers have been met

with empty of the animal. The genera classed

under the several divisions ot this order are,

A. Multivalves ;
chiton, lepas, phloas. El-

Bivalves; mya, solen, tellina, cardium maetra,

donax, venus, spondylus, chama, area, ostrea,

anomia, mytillus, pinna. C. Univalves with

a regular spire ;
argonauta, nautilus, conus,

cypraea, bulla, voluta, buccinum, strom-

bus, murex, trochus, turbo, helix, nerita, ha-

liotis. D. Univalves without a regular spire

;

patella, dentalium, serpula, teredo, sabella.

TESTAMENT, in law, a solemn and au-

thentic act,whereby a person declares his will,

as to the disposal of his estate, effects, burial,

&e. See Will.
TESTATUM, inlaw, a writ in personal
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actions, where, if the defendant cannot be ar-

rested on a capias, in the county where the

action is laid, but is returned non est inventus

by the sheriff, this writ shall be sent into any

other county, where such person is thought

to be, or have wherewithal to satisfy the de-

mand. It is called testatum, because the

sheriff has, before, testified that the defend-

ant was not to be found in his bailiwick.

TESTE, in law, a word generally used in

the conclusion of every writ, wherein the date

is contained, and begins with teste meipso.

See. in case it is an original writ ;
or. if only

judical, then with teste, naming the chief jus-

tice of the bench whence the writ issues.

TESTES. See Anatomy.

TESTUDO, tortoise, a genus of amphibia,

of the order ’reptiles. 1 he generic character

is, body defended by a bony covering coated

by a horny, scaly, or coriaceous integument;

mouth without distinct or proper teeth, the

upper mandible closing over the lower.

In no branch of natural history have more
errors prevailed than in the attempt to discri-

minate with precision the several species of

tortoises; the general similarity being very

great, and the individuals occasionally vary-

ing much in size, colours, &c. according to

the different periods of their growth. On
the whole, the animals are best distinguished

by the shape, pattern, and colours ol the shell,

the form of the head, &c. There are 35 spe-

cies, of which the most remarkable are:

Ofland and fresh-water tortoises.

1. Testudo grseca, common tortoise. The
common or Greek tortoise is supposed to be
a native of almost all the countries bordering

on the Mediterranean sea; and is thought to

be more frequent in Greece than in other re-

gions. It is found in the scattered European

islands of the Archipelago, and in Corsica

and Sardinia. It occurs likewise in many
parts of Africa. In Greece, according to

Forskal, “ it forms an article of food
;
and

the inhabitants often swallow the blood recent,

and eat the eggs boiled, which are about the

size of those of a pigeon, four or five in num-
ber, and of a white colour. In September

the animal hides itselfunder ground, and again

emerges in February ;
laying its eggs in June,

in a small hole, which it scratches in some

sunny spot, out of which, after the first rains

of September, the young are hatched, which

are about the size of a walnut. The males

of this species are said to light often, butting

at each other with such force as to be heard

at a considerable distance.”

The general length of the shell of this spe-

cies is from six to' eight inches, which latter

measure it rarely exceeds : the v eight of the

full-grown animal is about forty-eight ounces.

The shell is of an oval form, extremely con-

vex on the upper part, and composed, as in

most others, of thirteen middle piece-, and

about twenty-five marginal ones. The head

is rather small than large; the eyes small and

black ;
the mouth not extending beyond the

eyes ;
the upper part of the head covered

with somewhat irregular, tough scales, and

the neck with smaller granulations, so as to

be flexible at the pleasure of the animal. The
legs are short, and the feet moderately broad,

covered with strong ovate scales, and com-

monly furnished with tour moderately stout

claws oa each; but this is a circumstance
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which cannot bo allowed to constitute a part
ol the specific character, since in different in.
dividuals, eitiier from age, or other circum-
stances, these parts are found to vary jn num-
ber, there being sometimes five claws instead
of four on the tore feet. The tail is about
the same length with the legs, or rather short-
er, and is covered with small scales, and ter-
minates in a naked horny pointed tip or pro-
cess.

1 his animal lives to a most extraordinary
age

; several well attested examples being ad-
duced of its having considerably exceeded the
period ot a century. One of the most remarka-
ble instances is that of a tortoise introduced in-

to the archiepisc'opal garden at Lambeth, in the
time of archbishop Laud, and as near as can
be collected from its history, about the year
1633, which continued to live there till the
year 1753, when it was supposed to have pe-
rished rather from accidental neglect on the
part of the gardener, than from the mere ef-'

feet ot age. This tortoise has had the honour
of being commemorated by Derham, and
many other writers, and its shell is preserved
in the library of the palace at Lambeth.

The general manners of the tortoise, in a
state of domestication in this country, are
very agreeably detailed by Mr. White, in

his history of Selbourn. “A land-tortoise,”
says Mr. White, “ which has been kept thirty
years in a little walled court, retires under
ground about the middle of November, and
comes forth again about the middle of April.
When it first appears in the spring, it dis-

covers very little inclination for food, but in
the height of summer grows voracious ; and
then, as the summer declines, its appetite de-
clines; so that for the last weeks in autumn
it hardly eats at all. Milky plants, such as
lettuces, dandelions, sowthistles, &c. are its

principal food. On the first of November,
i 771, I remarked that the tortoise began to
dig the ground, in order to form its hyber-
naculum, which it had fixed on just beside a
great tuft of hepaticas. It scrapes out the
ground with its forefeet, and throws it up
over its back with its hind, but the motion of
its legs is ridiculously slow, little exceeding
the hour-hand of a clock. Nothing can be
more assiduous than this creature, night and
day, in scooping the earth, and forcing its

great body into the cavity
; but as the noons

ot that season proved unusually warm and
sunny, it was continually interrupted, and
called forth by the heat in the middle of the
day; and though I continued there till the
thirteenth of November, yet the work re-

mained unfinished. Harsher weather, and
frosty mornings, would have quickened its

operations. No part of its behaviour ever
struck me more than the extreme timidity it

always expresses with regard to rain ; for

though it has a shell that would secure it

against the wheel of a loaded cart, yet does it

discover as much solicitude about rain as a
lady dressed in all her best attire, shuffling

away on the first sprinklings, and running its

head up in a corner. If attended to, it be-
comes an excellent weather-glass

;
for as sure

as it walks elate, and in a manner on tip-toe,

feeding with great earnestness, in a morning,
so sure will it rain before night. It is totally

-a diurnal animal, and never pretends to stir

after it becomes dark.

** The tortoise/’ adds Mr. White, <<r like
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otherreptiles, has an arbitrary stomach, as well
as iungs, and can retrain from eating, as well
as breathing, for a great part of the year. 1

was much taken with its sagacity, in discern-
ing those that do it kind offices : for as soon as
the good old lady comes in sight who lias wait-
ed on it for more than thirty years, it hobbles
tow ards its benefactress with awkward alacrity;
but remains inattentive to strangers. Thus,
not only “ the ox knoweth his owner, and the
ass his master’s crib,” but the most abject and
torpid of beings distinguishes the hand that
feeds it, and is touched with the feelings of
gratitude. 1 his creature not only goes under
the earth from the middle of November to the
middle of April, but sleeps great part of the
summer : for it goes to bed in the longest
days at lour in the afternoon, and often does
not stir in the morning till late. Besides, it

retires to rest for every shower, and does not
move at all in wet days. \Y hen one reflects on
the state of this strange being, it is a matter of
wonder Providence should bestow such a seem-
ing waste of longevity on a reptile that appears
to relish it so little as to squander away more
than two-thirds of its existence in a joyless stu-
por, and be lost to all sensation for months
together in the profoundest of all slumbers !

1 hough he loves warm weather, he avoids the
hot sun; because his thick shell, when once
healed, would, as the poet says of solid ar-
moui, ‘ jald with safety/ lie therefore
spends the more sultry hours under the um-
brella of a large cabbage-leaf, or amidst the
waving forests of an asparagus-bed. But as he
avoids heat in the summer, so in the decline
of the year, he improves the faint autumnal
beams, by getting within the reflection of a
fruit-tree wall ; and though he has never read
that planes inclining to the horizon receive a
greater share of warmth, he inclines his shell
by tilting it against the wall, to collect and ad-
mit every feeble ray.”

r ,

2. 1 estudo marginata, marginated tortoise.
I he general colour of this animal is a dark or
blackish bay ; the middle or convex part of
the pieces composing the disk, being more or
less dashed or varied, in an irregular manner,
with yellow: the marginal pieces are also va-
riegated with the same colour, which predo-
minates chiefly on the hindermost or widest
divisions, which are pretty distinctly striated
or furrowed, and from their peculiar width or
dilatation form the chief part of the specific
character. The under shell is of a pale yel-
low colour, each division being marked on
its upper commissure by a transverse black-
ish band, running into 'a pair of pointed or
subtriangufar processes, extending nearly to
the next or inferior division. The outline of
the shell, if viewed from above, will be found
to be much longer in proportion than that of
the testudo graeca, accompanied by a slight
contraction or sinking in on each side.

°

1 he true native country of the animal
seems not very distinctly known. Mr.
Schoepf is inclined to think it an American
species.

3. 1 estudo Indica, Indian tortoise. This ve-
ry large terrestrial species, which is omitted by
Linnaeus in the twelfth edition of the Systema
Naturae, was first described by Perrault in the
History of Animals published by the Royal
Academy of f ranee. The. specimen was
taken on the coast of Coromandel, and mea-
sured four feet and a half from the tip of the

nose to the tail
; and its height or convexity

was fourteen inches: tire shell itself was three
teet long and two broad, and, like every other,
part ot the animal, was of a dull-brown co-
lour: the shield consisted ol a large and dis-
similar piece, and the edge on the forepart
was rather reflected, for the easier motion of
the animal's head : the head was seven inches
long; the mandiblqs serrated, and furnished
with an additional internal row of denticula-
tions; the forelegs were nine inches long:
the fore feet undiv ided, thick, and armed with
five blunt claws: the hind legs were eleven
inches long ; the feet tetradactylous, and arm-
ed with four claws : the tail six inches thick
at the base, fourteen inches long, and termi-
nated by a horny curved process.

•4. Testudo lutaria, mud-tortoise. This
j

which is supposed by the count de Cepede
to be the testudo lutaria of Linnaeus, is said
to be extremely common in many parts of
Europe, as well as Asia, being found in India,
Japan, &c. It is, in genera], not more than
seven or eight inches long from the tip of the
nose to that of the tail, and about three or
four inches in breadth: the disk consists
of thirteen pieces, which are striated and
shghtly punctuated in the centre, and along
the middle range runs a longitudinal carina :

the margin consists of twenty-three pieces, bor-
dered with slight stria?: thecolour of the shell
is blackish, more or iess deep in different
specimens, and the general colour of the skin
itself is similar : the feet are webbed, and
there are five toes before, and four behind.
-Like other tortoises, it sometimes utters a
kind of broken or interrupted hiss. This
animal is, according to Cepede, no where
more common than in France, and is parti-
cularly plentiful in Languedoc, and in many
parts ot Provence

; and in a lake of about
half a league wide, situated in the plain of
Durance, were found such vast quantities,
that the neighbouring peasantry were in a
manner supported by them for more than
three months together.

Though thjs species is aquatic, it always
lays its eggs on land; digging for that pur-
pose a hollow in the ground, and covering the
eggs with the mould: the shell is less soft
than those ot the sea-tortoises or turtles, and I

the cofour less uniform. When the young are
first hatched they measure about si'x lines in
diameter. 1 his animal walks much quicker
than the land-tortoise, especially when on
even ground. Jt grows for a long time, and
has been known to live more than twenty-four
years. 1 he taste which it has for small snails,
and such kind of wingless insects as frequent
the neighbourhood of the waters it inhabits,
makes it useful in a garden, which it delivers
from noxious animals, without doing any mis-
chief itself. Like other tortoises, it may be 1

i I

rendered domestic, and may be kept in a ba-
son or receptacle of water, so contrived on
the edges as to give a ready egress to it when
it wishes to wander about for prey. The
count de Cepede adds, that though useful in
gardens, it is found to be a very troublesome in-
mate in fish-ponds

; attacking and destroying
the fish : biting them in such a manner that
they become enfeebled by loss of blood, and
then dragging them to the bottom and de-
vouring them

; leaving only the bones and
some of the cartilaginous parts of the head,
and sometimes the air-bladder also, which
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floating on tlie surface, give notice of the

en mieswitli which the pond is infested.

5. Testudo picta, painted tortoise. The re-

markable colours of the shield of this species

are sufficient to distinguish it from all others:

the shell is of a smooth surface, of a flattened

or but slightly convex form, and of a cbes-
nut-brown colour, paler or darker in differ-

ent individuals, and consisting, as usual, of

thirteen segments, each of which is of a form
approaching to square, and pretty deeply
edged or bordered with pale yellow : a stripe

: of the same colour also runs down the middle
of the dorsal segments, while the marginal
pieces, which are twenty-five in number, ar
each marked by a semi-oval spot of the same
colour at the edge, surrounded by two, or
sometimes by three yellow bands, followin

the direction of the first-mentioned spot, and
thus forming so many semi-elliptic yellow
zones or stripes on each piece. 1 he neatness
and accuracy of these, as well as of the yellow
borders on the large or middle segments of
the shell, vary, as may be supposed, on dif-

ferent individuals, and in general seem most
distinctly expressed on the smallest sped
mens. This may be considered as one of the
middle-sized tortoises: the shell measuring
from four to six inches in length, or some
what more: the head is moderately small
and covered with a smooth skin

; blacki

above, but yellow on the sides 2nd under
part, and very elegantly streaked in a longi-

tudinal direction, with, several double rows of
black streaks : the legs are blackish, and
marked with two longitudinal yellow stripes

the claws are sharp and long, those on the
fore feet five in number, and those on the
hind feet four. The tail is blackish, scaly,

moderately sharp-pointed, and marked on
each side with yellow streaks. It is a fresh-

water species, and inhabits slow and deep ri-

vers in North America. In clear sunny wea
ther these animals are said to assemble in

multitudes, sitting on the fallen trunks of
trees, stones, & c. and immediately plunging
into the water on the least disturbance. They
are said to swim very swiftly, but to walk
slowly

;
to be able to continue many hours

entirely beneath the water, but not to "survive
many days if kept out of their favourite ele-

ment. They are very voracious, destroying
ducklings, &c. which they seize by the feet,

and drag under water. They are sometimes
used as a food. The colour, as has been
above observed, varies ; being sometimes of
a blackish brown, at other times of a reddish
•chesnut: the yellow markings are also either
pale or deep in different individuals, and
sometimes whitish: the inferior or under
edges of the upper shell, as well as the upper
edges or commissures of the lower, are ele-

gantly streaked with black, as if artificially

painted, and this variegation is continued
over the skin of the sides of the body.

6. Testudo elegans, elegant tortoise. The
animal described and figured by Seba, under
the title of testudo terrestris cei’lonica elegans
minor, is a small land tortoise, with the shell

nearly circular in its outline, and about two
inches in length : its colour is a bright yellow,
its surface apparently smooth, and at each of
the commissures or joinings of the pieces
composing the disk is a large oval, or rather
leaf-shaped, black or dark-brown transverse
spot ; the pattern forming three rows of trans-

verse spots down the disk
; and at the upper
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junctures, or those where the ultimate pieces

of the disk join those of the margin, is a
broad spot of a more fasciated form : there

are also two rather irregular or slightly flexu-

ous black lists running down the shell, be-

tween the rows of spots: the marginal pieces
are each marked by a transverse black belt

or zone, thus forming a spotted edge round
the whole : the head appears to be short

and thick, and covered with small scales : the

feet short, strong, scaly, and unwebbed, as in

other land-tortoises, and furnished with five

claws on each : the tail very short. Nothing
particular seems to be known of its history.

7. Testudo tricarinata, tricarinated tortoise

This agrees as to shape and other particulars

with Linnaeus’s description of his T. orbicu
laris. Its size scarce exceeds- that of a large

walnut
;

its colour is blackish
;

the shell

consisting of thirteen scuteila, each row
marked on the middle by a longitudinal

carina, and wrinkled with several lateral

furrows and roughish points
;
the marginal

pieces are twenty-three in number; the
head is large, and of a brown colour, varie-

gated on the sides with white: the legs short,

strong, and covered with a scaly skin : on the
fore feet are five distinct toes, connected to

the very tips by a web, and terminated by so
many sharp, crooked claws : the hind feet

have only four toes, with sharp claws, and
connected also by a web, with the appear-
ance of a small unarmed fifth or spurious toe :

the tail is short, conical, scaly, pointed, and
but little exceeding the margin of the shell

in length : the under shell is yellowish, spot-
ted, and varied with brown. See Plate Nat.
Hist. fig. 398.

8. Testudo scabra, rough tortoise. The
shell of the species quoted by Linnaeus in his

description of T. scabra is figured in its natu-
ral size in the work of Seba, who affirms that
it never grows larger than represented in his

figure ; measuring about two inches and a
half in length, and near two inches in breadth

;

being of a cordated figure, or somewhat
jointed at the bottom. Its colour, accord-
ing to Seba, is light reddish, prettily varie-

gated on the head and shell with white lines

and spots, in a kind of flamy or wavy pat-
tern: the feet are marked with red specks,
and have each five toes with sharp claws : the
head is very prominent, and the eyes small

:

down the back of the disk are represented in

Seba’s engraving three very conspicuous
white lines or carinae

;
so that the title of tri-

carinata would apply to this, as well as to the
species so denominated by Mr. Schoepf.

9- Testudo ferox, fierce tortoise. This
remarkable species is distinguished by the un-
usual nature of its shield, which is hard or
osseous on the middle part only, while the
edges gradually degenerate into a flexile co-
riaceous verge : this shield is obscurely
marked with five or six transvere bands, ancl

granulated with small warts or prominences,
which gradually enlarge as they approach the
leathery or flexible edge : the head is rather
small, and of an unusual shape, being some-
hat trigonal, with the snout very much

lengthened, and the upper part drawn out
into a subcylindric form, terminated by the
nostrils, and projecting much beyond the
lower mandible : the neck, when retracted,

appears very thick, and surrounded by many
reaths or folds of skin ; but when exerted, is

of very great length, so as nearly to equal that

5 G

785

of the whole shell: the legs are short, thick,

and covered with a wreathed skin: the feet

are all furnished with strong and broad webs,

connecting the three last toes of each ;
the

three first on each foot are furnished with

pretty strong claws, but the remaining ones

are unarmed
;
and besides the real or proper

toes, there are two spurious or additional ones

on ihe hind, and one on the fore feet, serving

to strengthen and expand the -web to a great-

er degree: the tail is short, pointed, and
curving inwards : the eyes are very small and
round. The colour of this animal on the

upper parts is a deep-brownish olive, and on
the under parts white

;
the shell being mark-

ed beneath in a very elegant manner, with

ramifications of vessels disposed upon it.

This species is found in Pennsylvania, Ca-
rolina, &c. &c. and, contrary to the nature
of most others of the tr s, is possessed of ve-
ry considerable vigour and swiftness of mo-
tion, springing forwards towards its assailant,

when disturbed or attacked, with great fierce-

ness and alacrity. Its length is about a foot

and half, or more, and its breadth about fif-

teen inches. It was first described by Drt

Garden, who communicated it to Mr. Pen-
nant, by whom it was introduced into the'

Philosophical Transactions. A specimen ex-
amined by Dr. Garden weighed twenty-five

pounds, but it is said to grow so large as to

seventy jjounds. The individual mentioned
by Dr. Garden laid fifteen eggs during the
time it was kept, which were exactly spheri-

cal, more than an inch in diameter, and fifteen

more were found on dissection. Its flesh is'

said to be extremely delicate, being equal, if

not superior, even to that of the green turtle.

The great soft-billed turtle, described by
Mr. Bartram in his Travels, appears to be the

same with this. It is said by Mr. Bartram to

be of a flat form, two feet and a half long, and
a foot and a half broad: the shield soft and
cartilaginous on each side, and this part

sometimes becomes gelatinous on boiling:

the fore and hind part of the shield is beset'

with round horny warts or tubercles-: the
sternum or under shell semicartilaginous, ex-'

cept on the middle, where it is bony : the
head large and clubbed, and of an oval form

:

the nose extended, truncated in the manner
of a hog’s snout : the eyes large, and seated
at its base : mouth wide ; the edges tumid
and wrinkled, and bearded by several long
pointed warts or processes, which are exten-
sile at the pleasure of the animal, and give it

an ugly and forbidding aspect. Mr. Bar-
tram’s figure also represents the throat and
part of the neck as furnished with similar

warts. Mr. Bartram adds, that it is fond of
the muddy parts of rivers, &c. hiding itself

among the roots and leaves of water-plants,

and thence springing on its prey, stretching

out its neck to an incredible length, and seiz-

ing with wonderful celerity young birds, &c.
iic. It is found in all the rivers, lakes, and
pools, of East Florida, weighing from thirty

to forty pounds. The warts or processes oil

each side the neck may constitute perhaps a
sexual difference in this species, since they
are not to be found in that described by Dr.
Garden and Mr. Pennant. See Plate Nat.
Hist. fig. 396.

10. Testudo serpentina, snake tortoise.

This species, first described by Linnaeus, ap-
pears to have been very obscurely known j
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having been figured in no work of natural

history till it was introduced into Mr. Seho-

epf’s publication. It is a native of North
America, where it inhabits stagnant waters,

growing to the weight of fifteen or twenty

pounds, and even more, and preying on fish,

ducklings, &c. Ac. seizing its prey with great

force, stretching out its neck and hissing at

the same time. Whatever it seizes in its

mouth it ho! els with great force, and will suf-

fer itself to he raised up by a stick rather than

quit its hold. The beau is large, depressed,

triangular, and covered with a scaly and

warty skin : the orbits of the eyes are oblique

;

the mouth wide
;
the mandibles sharp ;

the

neck covered by scaly warts, and appearing

short and thick when the animal is at rest,

but when in the act of springing on its prey,

is stretched out to a third part of the length

of the shell: the toes of all the feet are dis-

tinct, but connected by a web; and are five

in number on the fore feet, and four on the

hind ;
all armed with claws longer than the

toes themselves : the tail is straight, and about

two-thirds the length of the shell
;

it is com-
pressed, attenuated, and crested on the upper

part with sharp bony scales directed backwards

and gradually decreasing to the tip, while the

sides and under part are covered with smaller

scales: the under part of the body is covered

by a loose, wrinkled skin, beset with smallish

soft scales and granules : the shell is slightly

depressed, of an oval form, and consists of

thirteen pieces in the disk, each of which rises

behind into akindof projection or obtuse point,

and is pretty strongly radiated and furrowed

in different directions ; the general colour of

the whole is a dull chesnut-brown, lighter or

paler beneath.

This animal conceals itself in muddy wa-

ters in such a manner as to leave out only apart

of its back, like a stone or other inanimate

object, by which means it the . more easily

obtains its prey. Mr. Pennant, in the sup-

plement to his Arctic Zoology, mentions this

as a new species, under the name of serrated

tortoise. In New York it is known by the ti-

tle of the snapping tortoise. Linnaeus seems

to have been mistaken in supposing it a native

of China.

Sea-tortoises, or turtles.

The marine tortoises, or turtles as they are

commonly called, are distinguished from those

of the preceding division by their very large

and long fin-shaped feet, in which are inclosed

the bones of the toes ;
the first and second

alone on each foot being furnished with visible

or projecting claws, the others not appearing

beyond the edge. The shield, as in the land-

tortoises, consists of a strong bony covering,

jn which are imbedded the ribs, and which is

coated externally by hard horny plates, in

one or two species much thicker or stronger

than those of the land-tortoises.

1 . Testudo coriacea, coriaceous turtle. Of
all the marine tortoises this appears to grow to

the largest size, having been sometimes seen of

the length of eight feet, and of the weight of a

thousand pounds. It differs from the rest of

its tribe in the form of its body, which is longer

in proportion, and still more in its external

covering, which, instead of being of a horny

jiature, as in others, is of a substance resem-

bling strong leather, marked over the whole

surface into small, obscurely subhexagonal

and pentagonal subdivisions or lineations,
j

which do not take away from the general

smoothness ©f the surface. Along the whole

length of this covering or leathery shield run

live distinct, strongly prominent, tubercu-

lated ribs or ridges; and indeed if those

which border the sides are taken into the ac-

count, we may say there are seven ridges on the

shield. There is no under or thoracic shell,

so that the animal might form a distinct genus

from the rest of the tortoise tribe. The head

is large, and the upper mandible notched at

the tip in such a manner as to give the appear-

ance of two large teetii or processes, between
which, when the mouth is closed, is received

the tip of the lower mandible. The fins or

legs are large and long, and covered with a

tough leathery skin : the tail is rather short

and sharp-pointed. The general colour of

the whole animal is dusky brown, paler be-

neath.
r

i his singular species is a native of the

Mediterranean sea, and has at different pe-

riods been taken on the coasts both of France

and England. In the month of August, in

the year 1 729, a specimen was taken about

three leagues from Nantz, not fai from the

mouth of the river Loire, and which mea-

sured seven feet one inch in length, three

feet seven inches in breadth, and two feet in

thickness. It is said to have uttered a hideous

noise when taken, so that it might be heard

to the distance of a quarter of a league ;
its

mouth at the same time foaming with rage,

and exhaling a noisome vapour. In the year

1778, a specimen was taken on the coast of

Languedoc, which measured seven feet five

inches in length. In July, 1756, one was

taken on the coast of Cornwall, which, accord-

ing to Dr. Borlace, “ measured six feet nine

inches from the tip of the nose to the end of

the shell ;
ten feet four inches from the extre-

mities of the fore fins extended
;
and was ad-

judged to weigh eight hundred pounds

weight.” The fine specimen lately in the

Leverian Museum was of similar weight, and

was taken on the coast of Dorsetshire.

This species is found not only in the Euro-

pean seas, but in those of South America also,

and occasionally appears about some of the

African coasts.

According to Cepede, the coriaceous tor-

toise is one of those with which the Greeks

were well acquainted, and he supposes it to

have been the species particularly used in the

construction of the antientlyre or harp, which

was at first composed by attaching the strings

or wires to the shell of some marine tortoise.

We may add, that the ribs or prominences on

the back of the shell bear an obscure resem-

blance to the strings of a harp, and may have

suggested the name of luth or lyre, by which

it is called among the French, exclusive ©f

the use to which the shell was antiently ap-

plied.

The coriaceous tortoise, says Mr. Pennant,

is reputed to be extremely fat, but the flesh

coarse and bad : the Carthusians, however,

wiil eat no other species.

It may be added, that the small seador-

toise described by Mr. Pennant, in the Phi-

losophical Transactions for the year 1771, is

evidently no other than the young of this ani-

mal. See Plate Nat. Hist. fig. 395..
f

2. Testudo mydas. The green turtle,

so named, not on account of its being exter-

nally of that colour, but from the green tinge

which its fat frequently exhibits when the ani-

mal is taken in its highest state of perfection,-
jmay be considered as one of the largest of
|

this genus, often measuring above five feet in
j

length, and weighing more than five or six i

hundred pounds. Its shell is of a somewhat
}

heart-shaped form, or pointed at the extre-
j

mity, and consists of thirteen dorsal segments
|

or divisions surrounded by twenty-five mar-
|

ginal pieces. Its colour is a dull palish-brown,
f

more or less variegated with deeper undula-
j

tions, but not exhibiting those strong and beau-
|

tiful colours which so peculiarly distiguish
]

that of the T. imbvicata, or hawk’s-bill turtle,
j

which affords the tortoise-shell used for orna-»

mental purposes and in various manufactures,

having neither sufficient strength nor beauty ;

but so much is the flesh esteemed, that the
inhabitants of the West Indian islands have
long considered it as one of the most excellent

articles of food,, and have gradually succeed-
ed in introducing a similar taste among some
of the European nations. In our own country

in particular it is in the highest estimation*,

and is regularly imported in considerable

quantities to supply the luxury of the metro-
polis. The introduction of the green turlje

as an article of luxury into England is of lift

very distant date, and perhaps can hardly be

traced much farther than about fifty or sixty

years backward. In reality, so little was the na-

ture of the sea-tortoises understood by the

Europeans before that period, that the differ-

ent kinds were in general confounded by na-

vigators, whose accounts relative to their cha-
racter as a food varied according to the spe-
cies which they happened to take for that pur-
pose; some insisting that the turtle was a
coarseand unpalatable diet, while others con-
sidered it as of the highest degree of excel-

lence.
“ Of the sea-turtles,” says Cateshy, “ the

most in request is the green turtle, which is

esteemed a most wholesome and delicious

food. It receives its name from the fat, which
is of a green colour. Sir Hans Sloane in-

forms us, in his History of Jamaica, that forty

sloops are employed by the inhabitants of

Port Royal, in Jamaica, for the catching them..

The markets are there supplied wfith turtle

as ours are with butcher’s meat. The Baha-
mians carry many ofthem to Carolina, where
they turn to good account ; not because that

plentiful country wants provisions, but they
are esteemed there as a rarity, and for the

delicacy of their flesh. They feed on a kind
of grass, growing at the bottom of the sea,;

commonly called turtle-grass. The inbabit-i

ants of the Bahama islands, by often practice,

are very expert at catching turtles, particu-*

larly the green turle. In April they go, in

little boats, to Cuba and other neighbouring
islands, where, in the evening, especially in
moonlight nights, they watch the going and
returning of the turtle to and from their nests,

at which time they turn them on their backs,
where they leave them, and proceed on, turn-

ing all they meet; for they cannot get on
their feet again when once turned. Some
are so large that it requires three men to turn
one of them. The way by which the turtle

are most commonly taken at the Bahama is-

lands is- by striking them with a small iron

peg of two inches long, put in a socket, ai

the end of a staff of twelve feet long. Twc
men usually set out for this work in a littW

light boat or canoe, one to row gently an.c

steer the boat, while the other stands "at tD



Wad with his striker. The turtle are some-
'

times discovered by their swimming with their

head and back out of the water, but they are

often discovered lying at tire bottom,' a fa-

thom or more deep. If a turtle perceives he

is discovered, he starts’llp tomake his escape

:

the men in the boat pursuing him, endeavour

to keep sight of him, which they often lose,

and recover again by the turtle putting his

nose out of the water to breathe : thus they

pursue him, one padding or rowing, while the

other stands ready with his striker. It is

sometimes half an hour before he is tired

:

then he sinks at once to the bottom, which

gives them an opportunity of striking him

;

which is by piercing him with an iron peg,

which slips out of the socket, but is fastened

with a string to the pole. If he is spent and

tired by being long pursued, he tamely sub-

mits, when struck, to be taken into the boat or

hauled ashore. There are men who by div-

ing will get on their backs, and by pressing

down their hind parts, and raising the fore-part

of them by force, bring them to the top of

the water, while another slips a noose about

their necks.”

Though the green turtle is a native of the

West Indian seas, yet it is sometimes driven

by storms out of its usual residence, and in-

stances have occurred in which it has been ta-

ken on the coasts of Europe. An occurrence

of this kind is said by the count de Cepede to

have happened in France, a turtle having been

taken at Dieppe in the year 1752, which weigh-

ed between eight and nine hundred pounds,

and was almost six feet in length, and four

wide. It may, however, be doubted whether

this animal was not rather a caretta or log-

gerhead, than a green turtle. Another, of

still larger size, is also said to have been taken

on the coa9t of France, about two years af-

terwards.
“ The sea-tortoises, or turtles in general,”

says Catesby, “ never goon shore but to lay

their eggs, which they do in April : they then

crawl up from the sea above the flowing of

higli water, and dig a hole above two feet

deep in the sand, into which they drop in one
night above a hundred eggs, at which time

they are so intent upon nature’s work, that

they regard none that approach them ; but

vviJI drop their eggs into a hat, if held under

them; but if they are disturbed before they

begin to lay, they will forsake the place, and
seek another. They lay their eggs at three,

and sometimes at four different times; there

being fourteen days between every time
; so

that they hatch and creep from their holes in-

to the sea at different times also. When they

have laid their complement of eggs, they fill

the hole with sand, and leave them to be

hatched by the heat of the sun, which is usually

performed in about three weeks.” It may be

proper to add, that the eggs are about the size

of tennis-balls, round, white, and covered

with a smooth parchment-like skin. See Plate

Nat. Hist. fig. 399.

3. Testudo caretta, loggerhead turtle. This

species exceeds in size every other yet known,
except perhaps the coriacea. In its general ap-

pearance it most resembles the ruydas or green

turtle, but is distinguished by the superior

size of the head, the proportional breadth of

the shell, and by its deeper and more varie-

gated colours, resembling those of the 1’. im-

fericata, or hawk’s-bill ;
but its principal mark

TESTUDO.

of distinction consists in the number of dorsal

segments or scuteila of the shell, which in-

stead of thirteen, as in other species, amount
to fifteen

;
the lateral as well as the middle

range containing five pieces, of which the two
superior are considerably smaller than the

rest. The fore feet are very large and long;

the hind feet much shorter, though broad.

This animal inhabits the same seas with the

green turtle, but is also diffused into very
remote latitudes, being often found in the

Mediterranean, and in particular about the

coasts of Italy and Sicily. Considered in a

commercial view, it is of little or no value
;

the flesh being coarse and rank, and the la-

minae or plates of the shell too thin for general

use. It is said, however, to afford a good
quantity of oil, which may be used for lamps,

&c. The loggerhead turtle is a very strong

and fierce animal, and is even dangerous; de-

fending itself with great vigour with its legs,

and being able to break the strongest shells and
other substances with its month. Aldrovan-
dus assures us, that on offering a thick walk-
ing-stick to one which he saw publicly exhi-

bited at Bologna, the animal bit it in two in an
instant.
“ The loggerhead turtles,” says Catesby,

“ are the boldest and most voracious of
all turtles

;
their flesh is rank, and there-

fore little sought for, which occasions them
to be more numerous than any other kind.

They range the ocean over, an instance of

which, among many others that I have known,
happened on the 20th of April, 1725, in lat.

30 degrees north
;
when our boat was hoist-

ed out, and a loggerhead turtle struck as it

was sleeping on the surface of the water : this

by our reckoning, appeared to be the midway
between the Azores and the Bahama islands

;

either of which places being the nearest land
it could come from, or that they are known to

frequent ; there being none on the north con-
tinent of America, farther north than Florida.

It being amphibious, and yet at so great a

distance from land in the breeding time,

makes it the more remarkable. They feed

mostly on shell-fish, the great strength of

their beaks enabling them to break very large

shells, as the large buccinumsand trochi.”

4. Testudo imbricata, the hawk’s-bill turtle.

The testudo imbricata is so named from the

peculiar disposition of its scales or laminae,

which commonly lap over each other at their

extremities in the manner of tiles on the roof

of a building. The outline of the shell, view-
ed from above, is more heart-shaped than in

other sea-tortoises, and terminates more
acutely: each of the middle row of scales

on the back is also of a sharpened form
at the tip, more especially in the young or

half-grown animal, and has a ridge or carina

down the middle : the head is smaller in pro-

portion than in other turtles ; the neck longer

;

and the beak narrower, sharper, and more
curved, so as to bear no inconsiderable re-

semblance to the bill of a hawk, from which
circumstance the animal derives its common
or popular name of the hawk’s-bill turtle. The
fore legs are longer than in the rest of the

tribe, and it is said that when turned or laid

on its back, the animal is enabled by their as-

sistance, to reach the ground in such a manner
as to recover its former situation, which no
other turtle can do. In old specimens the

neatness of the shell, and the well-defined

qptliiie of thescal.es, are occasionally impaired,

73?

and this seems to be one principal reason of

its having been sometimes confounded with
the caretta, or loggerhead turtle. The hawk’s-

bill. turtle is a native of the Asiatic and Ame-
rican seas, and is sometimes, though less fre-

quently, found in the Mediterranean. Its ge-
neral length seems to be about three feet,

from the tip of the bill to the end of the shell

;

but it has been known to measure five feet in

length, and to weigh five or six hundred
pounds. In the Indian ocean in particular,

specimens are said to have occurred of prodi-

gious magnitude.

The shell of this animal was anciently used
for a shield, and still serves for that purpose
among barbarous nations. The flesh is in no es-

timation as a food
;
the lamellae or plates of the

shell, which are far stronger, thicker, and
clearer than in any other kind, constituting

the sole value of the animal, and affording
the substance particularly known by the name
of tortoise-shell : they are semitransparent,
and most elegantly variegated with whitish,

yellowish, reddish, and dark-brown clouds
and undulations, so as to constitute, when
properly prepared and polished, one of the
most elegant articles fqr ornamental purposes.
See Tortoise-shh;ll.
The natural or general number of the dor-

sal pieces is thirteen
;
the marginal row con-

sisting of twenty-live smaller pieces. This
external coating is raised or separated from
the bony part, which it covers, by placing
fire beneath the shell

;
the heat soon causing

the plates to start, so as to be easily detachecl

from the bone. These plates vary in thick-

ness, according to the age and size of the ani-

mal, and measure from an eighth to a quarter
of an inch in thickness. A large turtle is said

to afford about eight pounds of tortoise-shell.

In order to bring tortoise-shell into the par-
ticular form required on the part of the artist,

it is steeped in boiling water, till it has ac-
quired a proper degree of softness, and im-
mediately afterwards committed to the pres-
sure of a strong metallic mould of the figure
required ; and where it is necessary that
pieces should be joined, so as to compose a
surface of considerable extent, the edges of
the respective pieces are first scraped orThin-
ned, and being laid over each other during
their heated state, are committed to a strong
press, by which means they are effectually

joined or agglutinated. These are the me-
thods also by which the various ornaments
of gold, silver, &c. are occasionally affixed to
the tortoise-shell.

The Greeks and Romans appear to have
been peculiarly partial to this elegant or-

namental article, with which it was custom-
ary to decorate the doors and pillars of their

houses, their beds, &c. &c. In the reign of
Augustus this species of luxury seems to have
been at its height in Rome.

“ The Egyptians,” says Mr. Bruce, in the
supplement to his Travels, “ dealt very largely

with the Romans in this elegant article of
comrherce. Pliny tells us the cutting them for

fineering or inlay ing was first practised by Car-
vilius Pollio, from which we should presume,
that the Romans were ignorant of the art of
separating the laminae by fire placed in tire

inside of the shell, when the meat is taken out

:

for these scales, though they appear per-
fectly distinct and separate, do yet adhere,
and oftener break than split, where the m;irk
of separation may be seen distinctly. Mur-
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tial says that beds were inlaid with it. Juve-
nal, and Apuleius in his tenth book, mention
that the Indian bed was all over shining with
tortoise-shell on the outside, and swelling

with stuffing of down within. The immense
use made of it in Rome may be guessed at by
what we 'earn from Velleius Paterculus, who
says, that when Alexandria was taken by Ju-

lius Caesar, the magazines or warehouses 'were
so full of this article, that he proposed to have
made it the principal ornament of his triumph,
as he did ivory afterwards, when triumphing
for having happily finished the African war.

This too, in more modern times, was a great
article in the trade to China.”

It may be doubted however, whether the

species described and figured by Mr. Bruce,
and said to inhabit the Red Sea, is the real T.
imbricata

;
since it appears to differ in some

respects from the usual character of this ani-

mal, and particularly in not having imbricated
scales.

Testudo, in the military art of the an-
tients, was a kind of cover or screen which
the soldiers, e. gr. a whole company, made
themselves of their bucklers, by holding them
up over their heads, and standing close to

each other. This expedient served to shel-

ter them from darts, stones, &c. thrown upon
them, especially those thrown from above,
when they went to the assault.

Testudo was also a kind of large wooden
tower which moved on several wheels, and
was covered with bullocks’-hides, serving to

shelter the soldiers when they approached
the walls to mine them, or to batter them
with rams.

TETHYS, a genus •!' insects belonging to

the class of vermes, and order of mollusca.
The body is oblong, fleshy, and without feet;

the mouth consists of a cylindrical proboscis

under the duplicature of a lip
; and there are

two foramina at the leftside of the neck. The
species are two, both inhabitants of the

ocean.

TETRACERA, a genus of plants of the

class polyandria, and order tetragynia, and
in the natural system ranging under the doubt-
ful. The calyx is hexaphyllous, and the

capsules four. There are 12 species, shrubs

of South America.

TETRACHORD, in music, (from the

Greek,) a concord in the music of the antients

consisting of three degrees, or intervals, and
four terms, or sounds

;
called by the Greeks

also diatessaron, and by us a fourth. In this

system the extremes were fixed, but the mid-
dle sounds were varied according to the

mode.

In the antient music, all the primitive or

chief divisions were confined to four chords,

so that the great scale consisted of replicates,

and all the upper tetrachords were considered

only as repetitions of the first or lowest.

TETRADIAPASON, the Greek appella-

tion of the quadruple octave, which we also

call the 29th. The system of the antients

not extending to this interval, they only knew
it in imagination, or by name.

TETRADYNAMIA (Tiaaccet;, four, and

ivvatfMf, power), four powers; the name of

the 15th class in Linnaeus’s sexual system.

See Botany.

T E T

(

tetraedron, or Tetrahedron, in geo.

j

metry, is one of the five Platonic or regular bo-
dies or solids, comprehended under four equi-

lateral and equal triangles. Or it is a triangular

pyramid of four equal and equilateral faces.

it is demonstrated in geometry, that the side

of a tetraedron is to the diameter of its circum-
scribing sphere, as to

;
consequently

they are incommensurable.
If a denotes the linear edge or side of a tetrae-

dron, b its whole superficies, c its solidity, r the

radius of its inscribed sphere, and R the radius
of its circumscribing sphere ;

then the general
relation among all these is expressed by the fol-

lowing equations, viz.

« = 2V.6 = fRfy 6 = vTV3 =
\/6‘V 2 .

b — 24rV3= 3RV 3 = <2V3 =
6(/YV3.

c = 8rV 3 — ARV3 — tWa/2 =
V2V3.

R — Sr = £«v/'6 — 4a/2b\/3 —

r — yR — — sTa/^a/3—

•

i^lV3 -

TETRAGONIA, a genus of plants of the
class of icosandria, and order monogynia;
and in the natural system ranging under the
13th order, succulents. The calyx is di-

vided into three, four, or five parts. There
is no corolla

;
the drupe is beneath, and the

nut three or eight-celled. There are eight

species
; the puticosa, decumbens, herbacea,

echinata, expansa, crystallina, hirsuta, and
spicata, chiefly natives of the Cape.

TETRAGYNIA (recr<r«f£ r, four, and <yvrn,

a woman), the name of an order, or seconds-
i

x’y division, in the 4th, 5th, 6th, 8th, and 13th
|

classes in the sexual system. See Botany.

TETRALOMA, a genus of insects of the

coleoptera order. The generic character is,

antennae clavate, the club perfoliate, less

rounded, entire; feelers thickish, unequal;
shells as long as the abdomen. There are two
species of this insect, viz. the T. fungorum,
and the T. ancora.

TETRANDRIA four, and
a man or husband), the name of the fourth

class in Linnaeus’s sexual system. See Bo-
tany.
TETRANTHUS, a genus of the synge-

nesiapolygamia segregata class and order of

plants. The calyx is common, four-flowered

;

perianthium proper, one-leafed
;
seeds crown-

ed. There is one species, au annual of His-
paniola.

TETRAO, in ornithology, a genus of

birds belonging to the order of gallinae, and
thus characterised by Linnaeus : there is a

spot near the eyes naked or papillose, or co-

vered, though more rarely, with feathers.

Gmelin has enumerated about 66 species.

Thegenustetraocomprehendsboththe grouse,

partridge, and quail ;
but Dr. Latham, with

j

great judgment and piopriety, has made two
genera of them, under the names of tetrao,

comprehending the grouse; and perdix, com-
prehending the partridge and quail. Dr.
Latham thus distinguishes the genus tetrao

:

the bill is like a crooked cone, with a naked
scarlet skin above each eye, and the feet fea-

thered to the toes. The perdix he character-

TEt
izes by a bill convex, strong, and short

; the'

j

nostrils are covered above with a callous pro.
I
minent rim; the orbits are papillose

; the

j

feet naked, and most of the species are’ fur-
i nished with spurs. He reckons twenty spe-

|

cies under the tetrao, and forty-eight under
the perdix.

I. Tetrao. Of this genus the following
: species are found in Britain : 1 . The urogaL

j

lus, or cock of the wood, inhabits woody and
mountainous countries; in particular, forests

j

of pines, birch-trees, and junipers; feeding on

j

the tops of the former, and berries of the
&
lat-

j

ter ; the first often infects the flesh with such
a taste as to render it scarcely eatable. In
the spring it calls the females to its haunts
with a loud and shrill voice; and is at that
time so very inattentive to its safety, as to be
very easily’ shot. It stands perched on a
tree, and descends to the females on their
first appearance. They lay from eight to
sixteen eggs

;
eight at the first, and more as

they7 advance in age.

This bird is common to Scandinavia, Ger-
many, France, and several parts of the Alps.
It is found in no other part of Great Britain
than the Highlands of Scotland, north of In-
verness

;
and is very rare even in those

parts.

The length of the male is two feet nine
inches

; its weight sometimes fourteen pounds.
The female is much less, the length being

j

only twenty-six inches. The sexes differ also

j

greatly in colours. The bill of the male is of
!

a pale yellow ; the head, neck, and back, are
: elegantly marked, slender lines of grey and
black running transversely. The upper part
of the breast is of a rich glossy green ; the
rest of the breast and belly black, mixedwith
some white feathers

; the sides are marked
like the neck ; the coverts of the wings cross-
ed with undulated lines of black and°reddish
brown

; the exterior webs of the greater
quill-feathers are black: the tail consists of
eighteen feathers, the middle of which is the
longest; these are black, marked on each
side with a few white spots. The legs are
very strong, and covered with brown feathers

;

the edges of the toes are pectinated. Of the
female, the bill is dusky; the throat red ;
the head, neck, and back, are ma> ked with
transverse bars of red and black: the breast
has some white spots on it, and the lower part
is of a plain orange-colour

; the belly is bar-
red with pale -orange and black

; the tips of
the feathers are white. The tail is of a deep
rust-colour, barred with black, tipped with
white, and consists of sixteen feathers.

2. The tetrix, black grouse, or black-cock,
like the former species, is fond of woody and
mountainous situations

; feeding on the vac-
cinum, arid other mountain-fruits, and in the
winter on the tops of the heath. In the sum-
mer they frequently descend from the hills to
feed on corn. They never pair: but in the
spring the male gets upon some eminence,
crows and claps his wings ; on which signal
ail the females within hearing resort to him.
The hen lays seldom more than six or seven
eggs. When the female is obliged, during
the time of incubation, to, leave her eggs in
quest of food, she covers them up so artfully
with moss or dry leaves, that it is very dif-
ficult to discover them. On this occasion she
is extremely tame and tranquil, however wild
and timorous at other times. She often keens,

,
*
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her nest though strangers attempt to drag

r away. As soon as the young ones are

tched, they are seen running with extreme
ility after'tlie mother, though sometimes

by are not entirely disengaged from the

ell. The hen leads them forwards for the

st time into the woods, to show them ants’

gs and the wild mountain-berries, which,

file young, are their only food. As they

ow older their appetites grow stronger, and

ey then feed upon the tops of heath and

ie" cones of the pine-tree. In this manner
ley soon come to perfection

; they are hardy

rds, their food lies every where before

tern, and it would seem that they should in-

case in great abundance. Rut this is not

e case
;
their numbers are thinned by rapa-

ous birds and beasts of every kind, and still

ore by their own salacious contests. As
ion as the hatching is over, which the female

;rforms in the manner of a hen, the whole
-ood follows the mother for about a month
• two ;

at the end of which the young males

itirely forsake her, and keep in great harmo-

f together till the beginning of spring. At
is season they begin to consider each other

i rivals. They fight like game-cocks
;
and

that time are so inattentive to their own
fety, that it often happens that two or three
' them are killed at a shot.

An old black cock is in length twenty-two

ches, and weighs near four pounds. The
11 is dusky ;

and the plumage of the whole
xly black, glossed over the neck and rump
ith a shining blue. The coverts of the

ings are of a dusky brown
; the inner co-

urts white
;
the thighs and legs are covered

ith dark-brown feathers
;
the toes resemble

lose of the former species. The female

eighs only two pounds, and its length is one
not six inches. The head and neck are

marked with alternate bars of dull red and
ack

;
the breast with dusky black and white

;

it the last predominates. The back, co-

:rts of the wings, and tail, are of the same
fours as the neck, but the red is deeper,

he tail is slightly forked. 'The feathers un-

:r the tail are white, marked with a few bars

black and orange. This bird hatches its

xing late in the summer. It lays from six

eight eggs, of a dull yellowish-white co-

Ur, marked with numbers of very small fer-

iginous specks
;
and towards the smaller

id with some blotches of the same hue. See
late Nat. Hist. fig. 400.

3. The scoticus, red game, or moor-fowl,

peculiar to the British islands. The male
eighs abont nineteen ounces; and is in

ngth 15| inches. The plumage on the head
id neck is of a light tawny red

;
each fea-

er is marked with several transverse bars of

ack. The back and scapular feathers are

a deeper red
;
and on the middle of each

ather is a large black spot; the breast and
•lly are of a dull purplish brown, crossed

th numerous narrow dusky lines ;
the legs

d feet are clothed to the very claws with

ick soft white feathers. The claws are

litish, very broad and strong. The female

Sighs only fifteen ounces. The colours hi

jheral are duller than those of the male,

fiese birds pair in tiie spring, and lay from

l to ten eggs. The young brood follow the

in the whole summer
;

in the winter they

in in flocks of forty or fifty, and become re-

arkably shy and wild; they always keep on

the tops of the hills, are scarcely ever found

on the sides, and never descend into the val-

leys. Their food is the mountain-berries and
tops of the heath.

4. The lagopus, white game, or ptarmigan,

is fifteen inches in length, and weighs nine-

teen ounces. Its plumage is of a pale brown
or ash-colour, elegantly crossed or mottled
with small dusky spots and minute bars

;
the

head and neck with broad bars of black, rust-

colour, and white:, the belly and wings are

white, but the shafts of the greater quill-fea-

thers black. In the male, the grey colour

predominates, except on the head and neck,
where there is a great mixture of red, with

bars of white. The females and young birds

have a great deal of rust-colour in them.
The tail consists of sixteen feathers; the two
middle of which are ash-coloured, mottled
with black, and tipped with white ; the two
next black, slightly marked with white at

their ends, the rest wholly black : the feathers

incumbent on the tail are white, and almost
• entirely cover it.

Ptarmigans are found in these kingdoms
only on the summit of the highest hills of the

Highlands of Scotland, of the Hebrides and
Orkneys

;
and a few still inhabit the lofty

hills near Keswick in Cumberland, as well as

the mountains of Wales. They live amidst
the rocks, perching on the grey stones, the

general colour of the strata in those exalted

situations. They are very silly birds; so

tame as to bear driving like poultry
; and, if

provoked to rise, take very short flights, mak-
ing a great circuit like pigeons. Like the

gfouse, they keep in small packs
;
but never,

like those birds, take shelter in the heath, but

beneath loose stones. To the taste they
scarcely differ from a grouse.

II. Perdix, comprehends both the par-

tridge and quail.

In England the partridge is a favour-

ite delicacy at the tables of the rich
;
and

the desire of keeping it to themselves has in-

duced them to make laws for its preservation,

no way harmonising with the general spirit of

English legislation.

The partridge seems to be a bird well

known over all the old continent. Their

manners resemble those of poultry in gene-

ral ; but their cunning and instinct seem su-

perior to those of the larger kinds. Perhaps,

as they live in the very neighbourhood of

their enemies, they have more frequent oc-

casion to put their little arts in practice, and
learn by habit the means of evasion or safety.

Whenever therefore a dog or other formida-

ble animal approaches their nest, the female

uses every means to draw him away. She
keeps just before him, pretends to be incapa-

ble of flying, just hops up, and then falls down
before him, but never goes off so far as to dis-

courage her pursuer. At length, when she

has drawn him entirely away from her secret

treasure, she at once takes wing, and fairly

leaves him to gaze after her in despair. After

the danger is over, and the dog withdrawn,

she then calls her young, who assemble at

once at her cry, and follow where she leads

them. There are generally from ten to fif-

teen in a covey
;
and, if unmolested, they

live from fifteen to seventeen years.

2. The coturnix, or common quail, is not

above half the size of the partridge. The
feathers of the Lead are black, edged with

j
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rusty brown ; the breast is of a pale yellow-
ish red, spotted with black; the feathers on
the back are marked with lines of pale yel-

low, and the legs are of a pale hue. Except
in the colours thus described, and the size, it

every way resembles a partridge in shape,
and, except that it is a bird of passage, it is

like all others of the poultry kind in its habits

and nature.

The quail seems to spread entirely through-
out the old world, but does not inhabit the
new. it is observed to shift its quarters ac-

cording to the season, coming northward in

spring, and departing south in autumn, and
in vast flocks, like other migrating birds.

Twice in a year it comes in such vast quanti-
ties in Capri, that the bishop of the Eland
draws the cniel part of his revenue from
them

; hence he is called the quail-bishop.

But this does not stand alone; almost all the
islands in the Archipelago, on the opposite
coasts, are at times covered with these birds,

and some of them obtain a name from this

circumstance. Onthe west coast of the king-
dom of Naples, within the space of four or
five miles, a hundred thousand have been
taken in a day, which have been sold for
eight livres per hundred to dealers who carry
them for sale to Rome. Great quantities-

also sometimes alight in spring on the coasts
of Provence, especially in the diocese of the
bishop of Frejus, which is near the sea, and
appear, at their first landing, so much fatigued
that they are often taken by the hand.

With us they may be said not to be plenty
at any time. They breed with us, and the
major part migrate south in autumn

; the rest

only shift their quarters, as they have been
met with on the coasts of Essex, and in Hamp-
shire, ini the winter season, retiring thence in

October.

It feeds like the partridge, and, like that
bird, makes no nest, except a few dry leaves-

or stalks scraped together may be called so,

and sometimes a hoilow on the bare ground
suffices. In this the female lays her eggs to
the number of six or seven, of a whitish co-
lour, marked with irregular rust-coloured
spots : the young follow the mother as soon
as hatched, like young partridges. They
have but one brood in a year.

Quail-fighting was a favourite amusement
among the Athenians. They abstained from
the flesh of this bird, deeming it unwhole-
some, as supposing that it fed upon tire white-

hellebore: but they reared great numbers of
them for the pleasure of seeing them fight ~

and staked sums of money, as we do with,

cocks, upon the success of the combat.
Fashion, however, has at present changed
with regard to this bird: we take no pleasure
in its courage, but its flesh is considered as a
very great delicacy. Quails are easily caught
by' a call : the fowler early in the morning
having spread his net, hides himself under it

among the corn ;
he then imitates the voice

of the female with his quail-pipe, -which the

cock hearing, approaches with the utmost as-

siduity
;
when he has got under the net, the

fowler then discovers himself, and terrifies the
quail, who attempting to get away, entangles

himself the more in the net, and is taken.

TETRODON, a genus of fishes of the
order nantes. The generic character is, jaws
bony, divided at the tip

;
body roughened

beneath.; ventral tins wanting.

9
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1. Tetrodon lagocephalus, hare tetrodon.
T he fishes of this genus, of which there are
14 species, like the diodons, have the power
ot inflating their body S?t pleasure, by means
of an internal membrajie for that purpose,
and during the time of inflation the small
spines dispersed over their sides and abdomen
are raised in such a manner as to operate as a

defence against their energies : they are

chiefly natives of the tropical seas, though
sometimes seen in the higher northern and
southern latitudes, and are supposed to live

principally on the crustaceous and testaceous

animals.

The present species grows to the length of

about twelve inches, and is of a thick form in

front, the hinder parts tapering suddenly
towards the tail : the colour is yellowish
brown above, and whitish with a slight silvery

castbeneath. This species occasionally strays

into the northern latitudes, and has been
taken, according to Mr. Pennant, about the

British coasts, viz. near Penzance in Corn-
wall. It has the power of inflating the abdo-
men to avast size: the Linnaean title seems
to have been given from a fancied resem-
blance which the fore part of the head bears

to that of a hare.

2. Tetrodon lineatus, lineated tetrodon.

Length ten or twelve inches : shape some-
what square, but when inflated resembling
that of the T. lagocephalus : whole body be-
set with numerous small spines: colour grey
on the abdomen, with numerous, longitudi-

nal, deep-brown streaks: tins and tail as in

the preceding species. Native of the Medi-
terranean and American seas: sometimes
found in the river Nile, where Hasselquist
was assured by the fishermen that on being
faken the hands were stung in the same man-
ner as with nettles.

3. Tetrodon testudineus, tortoise-shell te-

trodon. Length two feet ; shape lengthen-
ed ; colour rufous-brown above, marked by
numerous round, pale-bhm spots ; beneath
blueish or ash-coloured, beautifully varied by
longitudinal brown streaks;: fins and tail

bright ferruginous : the w'hole abdomen is

furnished.with numerous small spines, which,
when the animal is in a quiet state, are im-
bedded in so many corresponding cavities in

the skin
;
but are elevated when the fish, on

‘

any alarm, distends its body. Native of the

Indian seas. The Linnaean name of this fish

is supposed to have been given from its tor-

toise-like beak, but perhaps, with more pro-

priety", from its variegated skin.

4. Tetrodon ocellatus, ocellated tetrodon.

Length six or eight inches: shape thick,

ovate, contracting suddenly towards the tail

.

mouth slightly produced : colour deep-green
above, gradually growing paler on the sides

and abdomen, which are whitish. Native of

the Indian seas, and sometimes of the ad-

joining rivers, particularly those of China
and Japan. It is of an extremely poisonous

nature, if eaten without the greatest care in

properly cleaning it before dressing, and is

said sometimes to have proved fatal in the

short space of two hours. The symptoms,
according to Rumphius, may be cured by the

timely administration of a vegetable which
he calls rex amaroris. The emperor of Ja-

pan prohibits his soldiers, under very severe

penalties, from eating this fish : the rest of his

subjects may, as Mr. Pennant observes, run

the risk of being poisoned with impunity.

TEU
|

TEUCRIUM, germander, a genus of

!
plants of the 'class didvnamia, and order gym-
nospermia

; and in the natural system ran-

ging under the 42d order, verticillatae. The
corolla has the upper lip divided into two
parts beyond the base, and divaricated where
the stamina issue out. There are 69 spec ies,

of which the seorodonia, scordium, and cha-

maedrys, are natives of Great Britain. 1. The
seorodonia, wood sage, or germander, is dis-

tinguished by leaves which are heart-shaped,

serrated, and petiolated
; by racemi, which

are lateral and ranged in one row
;
and by an

erect stem. The flowers are straw-coloured,

and the filaments red. ’ The plant has a bit-

ter taste, and smells like hops with a little

mixture of garlic. It is used in brewing in

the isle of Jersey instead of hops. 2. The
scordium, or common water-germander, has

creeping perennial roots, sending up many
square, procumbent, or trailing stalks, brandl-
ing diffusely, and small reddish flowers. This
plant was formerly considered as medicinal,
but has now fallen into disuse. It grows na-

turally in marshy places, in the isle of Ely
and other parts of England, and most parts of

Europe; and is sometimes admitted into gar-

dens, in moist places, for variety, and as a

medical plant. 3. The chamasdrys, or small-

er creeping germander, has reddish flowers,

growing almost in a verticillus, or whorls,
round the stalk, three on each peduncle : ap-

pearing in June and July. There are also

some foreign species, ornamental as green-
house plants.

TEUTHIS, a genus of fishes of the abdo-
minal order. The generic character is, head
truncate on the fore part; gill-membrane
five-rayed

; teeth equal, rigid, approximate
in a single row. There are two species, 1.

The hepatus, that inhabits Carolina and Am-
boina. 2. The jarva, that takes its name
from the place where it is found.

TEUTONIC ORDER, a military order
of kights, established towards the close of
the twelfth century, and thus called as con-
sisting chiefly of Germans or Teutons. The
origin, &c. of the Teutonic order is said to be
this : The Christians, under Guy of Lusig-
nan, laying siege to Acre, a city of Syria, on
the borders of the Holy Land, some Germans
of Bremen and Lubec, touched with com-
passion for the sick and wounded of the army,
who wanted common necessaries, set on foot

a kind of hospital under a tent, which they
made of a ship’s sail, and here betook them-
selves to a charitable attendance on them.
This excited a thought of establishing a third

military order, in imitation of the templars
and hospitalers. The design was approved
of by the patriarch of Jerusalem, the archbi-
shops and bishops of the neighbouring places,
the king of Jerusalem, the masters of the tem-
ple and hospital, and the German lords and
prelates then in the Holy Land, and pope Ca-
lixtus III. confirmed it by his bull, and the
new order was called the order of Teutonic
knights of the house of St. Mary at Je-
rusalem. The pope granted them all the
privileges of the templars and hospitalers

of St. John, excepting that they were to
be subject to the patriarchs and other pre-
lates, and that they should pay tythe of
what they possessed. The officers of the
Teutonic order, while in its splendour, were
the grand master, who resided at Marienburg

;

under him were the grand commander
;
the

grand marshal, who had his residence at

Koningsberg; the grand hospitaler, who re-

sided at Elbing; the draper, who took care
to furnish the habits

;
the treasurer, who lived

at the court of the grand master
; and several

commanders, as those of Thorn, Culme,
Brandenburg, Koningsberg, Elbing, &c^
I hey had also their con inlanders of particular
castles and fortresses, advocates, proveditorsj
intendants of mills, provisions, &c. This or*
der is now little more than the shadow ot
what it formerly was, having only three on
four commandcries, scarcely sufficient for the 1

ordinary subsistence of the ’grand master and;
his knights.

THALIA, a genus of plants of the class!

monandria, and order monogynia; and in the
natural system ranging under the eighth or-
der, scitamineae. The corolla is pentapeta-
lous and undulated; and the drupe lias I
unilocular kernel. There are two specie^
the genic ulata and cannseformis.

THALICTRUM, meddozv rue, a genus]
of plants of the class polyandria, and orden
polygynia

; and in the natural system ranging
under the 26th order, multisiliquae. There is

no calyx
; the petals are four or live in nunw

her, and the seeds are naked and without ai

tail. There are 22 species
; three of whici

are indigenous, the flavum, minus, and alpi
num. ]. The flavum, or common raeadovi
rue, has a leafy furrowed stalk, and a man!
fold erect panicle. It has commonly 24 stdj

mina, and from ten to sixteen pistils. Thi
root and leaves of this plant dye a yellow" cti

lour, and cattle are fond of it. It grows of

the banks of some rivers. 2. The minus, oi

small meadow-rue, has sexpartite leaves, anc
bending flowers. This plant is frequent i

sandy soils and mountainous pastures, j

The alpinum, or alpine meadow-rue, has
very simple stalk, and almost naked

;
and

racemus simple and terminal. It is frequen
on the sides of rivulets.

r

l HALL1TE, a stone found in the fi<

sures of mountains in Dauphiny, and o
Chainouni, in the Alps. It is ’sometime
amorphous, and sometimes crystallized. Th
primitive form of its crystals is a rectangula
prism, whose bases are rhombs with angles c

ll4°37', and 65° 23'. The most usual va
riety is an elongated four-sided prism (ofte

flattened), terminated by four-sided incom
plete pyramids

; sometimes it occurs in regula
six-sided prisms. The crystals are often ver
slender.

Its texture appears fibrous. Lustre 2
Glassy. Causes single refraction. Brittle
Specific gravity 3.45 to 3.46. Colour dar
green. Powder white or yellowish green
and feels dry. It does not become eleclri
by heat. Before the blowpipe, froths, an
melts into a black slag. With borax melt
into a green bead.

A specimen of thallite, analysed by Mi
Descotils, contained

37 silica

27 alumina
17 oxide of iron

14 lime

1.5 oxide of manganese

96.5

THASPIA, the deadly carrot, a genus o:

plants of the class pentandria, and order di



ynia ;
and in the natural system ranging utt-

er the 45th order, umbel lata.*. The fruit is

blono-, and girt with a membrane. There

re six species ; the viilosa, fetida, asclepi-

m, garganica, trifoliata, and polygami. '1’he

oots of the fetida were formerly ordered in

redicine, but are now entirely disused; a

mall dose operating with extreme violence

joth upwards and downwards,

i THEA, the tea-tree, in botany, a genus of

Ihe class and order polyandria ‘monogynia.

The corolla is six or nine-petalled ;
the calyx

jive or six-leaved ; tire capsule tricoccous.

There a>-e two species, or at least principal

Varieties ;
the viridis or green, and the bo-

jiea, which again admit of various subdivi-

sions or varieties. There is, however, much

Uncertainty on this point. The country of

{which the tea plant is a native,* is hidden from

Hhe exploring eye of the pnirosopmv ;
it is

(jealous of Europeans, and seldom gives them

tan opportunity of studying its productions.

The tea plant is a native of Japan, China,

and Tonquin, and has not, as 1 far as we can

learn, been found growing spontaneously in

any other part of the world. Sir Charles

Tlnmberg, one of the most distinguished pu-

pils of Linnaeus, who resided sixteen months

in Batavia and Japan, has given a full botani-

j

cal description of the tea plant; and having

classed it in tire same manner as his master,

says expressly that it has only one style. Se-
1 veial of the British botanists, on the other

hand, refer it to the order of trigynia; de-

i
riving, their authority from a plant in the

duke of Northumberland’s garden at Sion-

house> which had three styles.

Linnaeus says that there are two species

of the tea plant ;
the bohea, the corolla of

which has six petals ;
and the viridis, or green

i pea, which has nine petals. Thunberg makes

I

only one species, the bohea, consisting of two

varieties : the one with broad and the other

with narrow leaves. This botanist’s authority

is decisive respecting the Japanese tea plants;

but as China has not yet been explored, we

i cannot determine what number of species

j
there are in that country. The tea-tree, how-

! ever, is now common in the botanical gar-

;
dens in this country ;

and it is evident that

there are two species, or, at least, perma-

nent varieties of it : one with a much longer

i leaf than the other, which our gardeners call

the green tea
;
and the other witli shorter

leaves, which they call the bohea. The green

is by much the hardiest plant, and with very

little protection will bear the rigour of our

winters. Messrs. Loddridges, of Hackney,

have now several large plants of it 'in the

open ground, which they only cover with

mats in hard frost. It is chiefly propagated

in this country by layers. See Plate Nat.

Hist. fig. 400.

This plant delights in valleys, and is frequent

on the sloping sides of mountains and the

banks of rivers, where it enjoys a southern ex-

posure. It flourishes in the northern lati-

tudes of Pekin as well as round Canton ; but

attains the greatest perfection, in the mild

temperate regions of Nankin. It is said only

to be found between the 30th and 45th de-

gree of north latitude. In Japan it is planted

found the borders of fields, without regard to

the soil ;
but as it is an important article of

commerce with the Chinese, whole fields are

«overed with it,,and it is by themcultivatedwith

THEA.

care. The abbh Rochen says, it grows

equally well in a poor as in a rich soil ; but

that there are certain places where it is of a

better quality. The tea which grows in

rocky ground is superior to that which grows

in a" light soil ;
and the worst kind is that

which is produced in a clay soil. It is pro-

pagated by seeds ; from six to twelve are putr

into a hole about five inches deep, at certain

distances from each other. The reason why

so many seeds are sown in the same hole is

said to be, that only a fifth part vegetate.

Being thus sown, they grow without any oilier

care,. Some, however, manure the land, and

remove the weeds; for the Chinese areas

fond of good .tea, and take as much pains to

procure it of an excellent quality, as the Eu-

ropeans do to procure excellent wine.

The leaves are not fit for being plucked till

the shrub is of three years’ growth. In seven

Years it rises to a man’s height ; but as it then

bears but few leaves, it is cut down to the

stem, and this produces a new crop of fresh

shoots the following summer, every one of

which bears nearly as many leaves as a whole
’ shrub. Sometimes the plants are not cut

down till they are ten years old. Wcare in-

formed by Kxmpfer, that there are three sea-

sons in which the leaves are collected in the

isles of Japan, from which the tea derives dif-

ferent degrees of perfection.

The first gathering commences at the end

of February or beginning of March. The

leaves are then small, tender, and unfolded,

and not above three or four clays old : these

are called ficki-tsiaa, or “ tea in powder,”

because it is pulverised ; it is also called im-

perial tea, being generally reserved for the

court and people of rank ; and sometimes also

it is named bloom tea. It is sold in China

for 20d. or 2s. per pound. The labourers

emplgved in collecting it do not pull the

leaves‘by handfuls, but pick them up one by

one, and" take every precaution that they may
not break them. However long and tedious

this labomTnay appear, they gather from four

to ten or fifteen pounds a day.

The second crop is gathered about the end

of March or beginning of April. At this sea-

son part of their leaves have attained their

full growth, and the rest are not above half

their size. This difference does not, how-

ever, prevent them from being all gathered

indiscriminately. They are afterwards pick-

ed and assorted into different parcels, accord-

ing to their age and size. The youngest,

which are carefully separated from the rest,

are often sold for leaves of the first crops, or

for imperial tea. Tea gathered at this season

is called too-tsiaa, or “ Chinese tea,” because

the people of Japan infuse it, and drink it af-

ter the Chinese manner.

The third crop is gathered in the end of

May, or in the month of June. The leaves

are then very numerous and thick, and have

acquired their full growth. This kind of tea,

which is called ben-tsiaa, is the coarsest of all,

and is reserved for the common people.

Some of the Japanese collect their tea only at

two seasons of the year, which correspond to

the second and third already mentioned:

others confine themselves to one general ga-

thering of their crop, tewards the month ot

June:, however, they always form afterwards

different assortments of their leaves.

An infusion of tea is the common drink of

m
the Chinese ; and indeed, when we consider

c*ne circumstance in their situation, we must
acknowledge that Providence has displayed

much goodness in scattering this plant with so

much profusion in the empire of China. ’! he

water is said to be unwholesome and nause-

ous, and would therefore, perhaps, without

some corrective, be unfit tor the purposes of

life. The Chinese pour boiling w ater over

their tea, and leave it to infuse, as we do in

Europe
;
but they drink it without any mix-

ture, and even without sugar.
r

i he people of

Japan reduce theirs to a fine powder, which

they dilute with warm water until it has ac-

quired the consistence of thin soup. Their

manner of serving tea is as follows: They
place before the company the tea-equipage,

and the box in which this powder is contain-

ed
;
they fill the cups with warm water, and

taking from the box as much powder as the

point of a knife can contain, throw it into each

of the cups, and stir it with a tooth-pick until

the liquor begins to foam ;
it is then pre-

sented to the company, who sip it while it is

warm. According to Du Halde, this me-
thod is not peculiar to the Japanese ;

it is also

used in some of the provinces of China.

The first European writer who mentions

tea is Giovanni Botero, an eminent Italian au-

thor, who published a treatise about the year

1590, of the causes of the magnificence and
greatness of cities. He does not indeed men-
tion its name, but describes it in such a man-
ner that it is impossible to mistake it. “ The
Chinese (says he) have a herb out of which

they press a delicate juice, which serves them
for drink instead of wine; it also preserves

their health, and frees them from all those

evils which the immoderate use of wine pro-

duces among us.”

Tea was introduced into Europe in the

year 1610 by the Dutch East India company.
It is generally said, that it was first imported

from Holland into England, in 1666, by the

lords Arlington and Ossory, who brought it

into fashion among people of quality. But
it was used in coffee-houses before this period,

as appears from an act of parliament made in

1660, in which a duty of 8 d. was laid on every

allon of the infusion sold in these places;

n 1666 it was sold in London for 60s. per

pound, though it did not costmore than 2s. 6d:

or 3s. &d. at Batavia. It continued at this

price till 1707. In 1715 green tea began to

be used ;
and as great quantities were then

imported, the price was lessened, and the

practice of drinking tea descended to the

lower ranks. In 1 720 the French began to

send it to us by a clandestine commerce.

Since that period the demand has been in-

creasing yearly, and it has become almost a

necessary of life in several parts of Europe,

and among the lowest as well as the highest

ranks

:

The- following table will give an idea of the

quantity oftea imported annually into Great

Britain and Ireland since 1717 :

From 1717 to 172&. - 700,000 ft,
1732 to 1742 - 1,200,000

1755 near - - 4,000,000

1766 - - 6,000,000

1785 about - 12,000,000

1794-from 16 to 20,000,000

Besides' these immense quantities imported

into Britain and Ireland, much ha& been

brought to Europe by other stations,
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1766 the whole tea imported into Europe
from China amounted to 17 millions of pounds;
in 1785 it was computed to be about 19 mil-
lions of pounds.

In this country teas are generally divided
into three kinds of green, and five of bohea:
the former are, 1. Imperial or bloom tea, with
a large loose leaf, light-green colour, and a
faint delicate smell. 2. Hyson, so called from
the name of the merchant who first imported
it ; the leaves of which are closely curled and
small, of a green colour, verging to a blue:
3. Singlo tea, from the name of the place where
it is cultivated. The boheas are, 1. Souchong,
which imparts a yellow-green colour by infu-

sion. 2. Camho, so called from the place
where it is made; a fragrant tea, with a violet
smell ; its infusion pale. 3. Congo, which has
a larger leaf than the preceding, and its in-

fusion somewhat deeper, resembling common
bohea in the colour of the leaf* 4. Pekoe tea

;

tins is known by the appearance of small
white flowers mixed with it. 5. Common
bohea, whose leaves are of one colour. There
are other varieties, particularly a kind ofgreen
tea, done up in roundish balls, called gun-
powder tea.

THEATINES, a religious order in the
Romish church, so called from their principal
founder John Peter Caraffa, then bishop of
Theate, or Chieti, in the kingdom of Naples,
and afterwards pope, under the name of Paul
IV.

THEFT, in law, an unlawful felonious tak-
ing away another man’s moveable and perso-
nal goods, against the owner’s will, with in-

tent to steal them. It is divided into theft or
larceny, properly so called, and petit theft, or
petit larceny ; the former whereof is of goods
above the value of 12d. and is deemed felony

;

the other, which is of goods under that value,
is not felony. See the articles Felony and
Larceny.
THEFTBOTE, the receiving a man’s goods

again from a thief, or other amends, by way
of composition, and to prevent prosecution,
that the felon may escape unpunished

; the
punishment whereof is fine and imprison-
ment.

THELIGONUM, a genus of plants of
the class moncecia, and order polyandria

; and
in the natural system ranging under the 53d
order, scabrida:. The male calyx is bifid

;

there is no corolla
; the stamina are generally

12. The female calyx is also bifid ; there is

no corolla ; only one pistil ; the capsule is co-
riaceous unilocular, and monospermous.
There is only one species, the cynocrambe,
which is indigenous in the south of Europe.

THEOBROMA, a genus of plants of the
class polyadelphia, and order decandria

; and
in the natural system ranging under the 37th
order, coliimnifera;. The calyx is triphyl-
lous; the petals, which are five in number,
are vaulted and two-horned

; the nectarium
is pentaphyllous and regular; the stamina
grow from the nectarium, each having five

anthers, see Plate Nat. Hist. fig. 402. There
is one species, viz.

The cacao, or chocolate-tree, which we
shall describe in the words of Dr. Wright:
“ In all the French and Spanish islands and
settlements in the warmer parts of America
the chocolate-tree is carefully cultivate d
This was formerly the case also in Jamaica

THE
but at present we have only a few straggling
trees lett as monuments of our indolence and
bad policy. This tree delights in shady places
and deep valleys. It is seldom above 20 feet
high. 'I he leaves are oblong, large, and
pointed. The flowers spring from the trunk
and large branches

; they are small, and pale
red. I he pods are oval and pointed. The
seeds or nuts are numerous, and curiously
stowed in a white pithy substance. The co-
coa-nuts being gently parched in an iron pot
over the lire, the external covering separates
easily. The kernel is levigated on a smooth
stone

; a little arnotto is added, and with a
lew drops of water is reduced to a mass, and
formed into rolls 'of one pound each. This
simple preparation of chocolate is the most
natural, and the best. It is in daily use in
most families in Jamaica, and seems well
adapted for rearing of children.”

I HEODOLITE, a mathematical instru-
ment much used in surveying, for the taking
of angles, distances, &c.

It is made variously, several persons hav-
ing their several ways of contriving it, each
supposed to he more simple and portable, or
more accurate and expeditious, than others.

The following is a description of one of the
most useful, and for a more particular ac-
count of some of its peculiar parts we refer to
the article Level: The three staves, see
Plate Miscel. fig. 236, whereby it is supported,
screw into bell-metal joints by brass ferules at
top, which are moveable between brass pil-
lars fixed in a strong brass plate; in which,
round the centre, is fixed a socket with a ball
moveable in it, and upon which the four
screws press that set the limb horizontal. N ext
above is such another plate, through which
the said screws pass, and on which round the
centre is fixed a frustum of a cone of bell-
metal, whose axis, being connected with the
centre of the ball, is always perpendicular to
the limb, by means of a conical brass ferule
fitted to it, whereon is fixed the compass-
box, and on it the limb, which is a strong
bell-metal ring, whereon are moveable three
brass indexes, in whose plate are fixed four
brass pillars, that joining at top, hold the
centre-pin of the bell-metal double sextant,
whose double index is fixed in the centre of
the same plate. Within the double sextant
is fixed the spirit level, and over it the tele-
scope.

The telescope is a little shorter than the di-
ameter of the limb, that a fall may not hurt it;

yet it will magnify as much, and shew a dis-
tinct object as perfect, as most of treble its

length : in its focus are very fine cross wires,
whose intersection is in the plane of the dou-
ble sextant

; this was a whole circle, and
turned in a lathe to a true plane, and is fixed
at right angles to the limb

; so that whenever
the limb is set horizontal (which is readily
done by making the spirit-tube level over two
screws, and the like over the other two) the
double sextant and telescope are moveable in
a vertical plane, and then every angle taken
on the limb (though the telescope is never so
much elevated or depressed) will be an angle
in the plane of the horizon, and this is ab-
solutely necessary in plotting an horizontal
plane.

TFIEOPHRASTA, in botany, a genus of
the pentandria monogynia class of plants,
with a monopetalous cainpanulated petal^

|

semiquinquefid at the limb : the fruit is <jt

large, globose, unilocular capsule, containins-

!

a great many roundish seeds. There are two
species, shrubs of the West Indies.

THEOREM,- a proposition which termi-
nates in theory, and which considers the pro-
perties of things already made or done. Or
a theorem is a speculative proposition, de-
duced from several definitions compared to-
gether Thus, if a triangle is compared with
a parallelogram standing on the same base"
and of the same altitude; and party from
their immediate definitions, and par!

I y from
other of their properties already determin-
ed, it is interred that the parallelogram' is
double the triangle; that proposition is a
theorem.

Theorem stands contradistinguished from
problem, which denotes something to be
clone or constructed, as a theorem proposes
something to be proved or demonstrated.

I here are two things to be chiefly regarded
in every theorem, viz. the proposition and the
demonstration. In the first is expressed what
agrees to some certain thing, under certain
conditions, and what does not. In the latter
the reasons are laid down by which the under-
standing comes to conceive that it does or
does not agree to it.

Theorems are of various kinds
; as.

Universal theorem, is that which extends
to any quantity without restriction, univer-
sally as this; that the rectangle or product
of the sum and difference of any two quan-
tities, is equal to the difference of their
squares. *

Pai ticular theorem, is that which extends
only to a particular quantity, as this

; in an
equilateial rectilinear triangle, each angle is>

equal to 60 degrees.
Negative theorem, is that which expresses

the impossibility of any assertion, as that
the sum of two biquadrate numbers cannot
make a square number.

Local theorem, is that which relates to a
surface, as that triangles of the same base
and altitude are equal.

Plane theorem, is that which relates to a
'

surface that is either rectilinear, or bounded
by the circumference of a circle

; as that all
angles in the same segment of a circle are
equal.

Solid theorem, is that which considers a
space terminated by a solid line

; that is, by
any of the three conic sections

; as this : that
if a right line cuts two asymptotic parabolas,
its two parts terminated by them shall be
equal.

Reciprocal theorem, is one whose con-
verse is true; as that if a triangle has two
sides equal, it has also two angles equal : the
converse of which is likewise true, viz. that
if the triangle has two angles equal, it has
also two equal sides.

1 HERMOME 1 ER. A glass vessel filled!
to a certain degree with a liquid, for the
purpose of shewing the expansions of that
liquid in different temperatures, or for the
purpose of shewing the temperature by the
corresponding expansion of that liquid is
called a thermometer

; i. e. a measure of ’the
temperature.
The fluids mostly used for thermometers

are either mercury or spirit of wine
; the latter

of which is generally tinged red, by means of

'

cochineal, or Brazil wood, &c. for the pur-
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Lose of rendering it more visible ;
hence

hey are denominated the mercurial tlier-

nometer, and the spirit thermometer. Other

[aids, on account of their clamminess, or of

heir great irregularity of expansion, are not

jiseful for thermometers,

j
The most 'proper and the most useful

Jhape for thermometers, is that of a long

tube with a narrow bore, and with a globular

cavity at one extremity (see Plate Miscel.

fig. 237.). The cavity of the bulb C, and

part of the tube, as far, for instance, as A,

are tilled with the fluid : the rest of the tube is

either partly, or quite, exhausted of air ; and

the end B of the tube is hermetically sealed

;

viz. perfectly closed by melting the extremity

Cf the tube at the flame of a candle or lamp,

iursml by means of a blowpipe.

When the bulb C is heated, tiie mercury,

or the spirit of wine, is expanded ; and not

being able to extend itseli any other way,

all the increment of bulk is manifested in the

tube, viz. the surface A of the fluid will rise

considerably into the tube. On the other

hand, when the bulb C is cooled, the fluid

contracts, and its surface A descends. It is

evident, that, caderis paribus, the larger the

bulb is, in proportion to the diameter of the

cavity of the tube, or the narrower the latter

is in proportion to the former, the greater

will the motion of the surface A be in the

tube. But it must be observed, that when

the bulb is very large, the thermometer will

1
l-iot easily arrive at the precise temperature

of any place, wherein it may be situated.

Rome* persons, in order to give the bulb a

greater surface, and of course to render it

more capable of readily attaining a given

temperature, have made it not globular, but

cylindrical (which shape was adopted by

Fahrenheit), or flat, or bell-like, &c.; but

those shapes are improper, because they are

liable to be altered by the varying gravity of

j
the atmosphere, consequently those ther-

mometers cannot be accurate.

If a thermometer is heated suddenly, as

when the bulb C is immersed in hot water,

the surface A of the fluid in it will be seen to

descend a little, and instantly after will be

seen to rise ; the reason of which is, that the

j
heat of the water enlarges the glass first, and

is then communicated to the fluid, &c. On
the contrary, if the bulb of a thermometer

is cooled suddenly, the surface A of the fluid

will tirst rise a little, and then will descend ;

because the cold contracts the glass alone at

first, and afterwards contracts the fluid.

Ice is melted by a certain invariable degree

of temperature ; and water freezes at about

the same temperature ;
therefore, if the bulb

C of a mercurial thermometer is placed in

melting ice, or melting snow, and a mark is

made on the outside of the tube, even with

the surface of the fluid, as at D; that mark

is called the freezing-point, though in tact it

is the melting-point of ice ;
the freezing-

point of water being not so constant. If the

bulb of the thermometer is placed in boiling

water, and a mark is made on the glass tube,

even with the surface of the fluid within, as at

. E, that mark is called tfie boiling-point ; for

in an open vessel, and under the same at-

mospherical pressure, which is indicated by

the barometer, water constantly boils at

the same temperature, and an increased fire

will force it to evaporate faster, but will not

raise its temperature. Those points being
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ascertained, if the length of the tube from D
to E is divided into any number of equal

parts, those parts will be the degrees of the

thermometer, or the degrees of heat, indi-

cated by the corresponding expansions of the

fluid within the thermometer. And the same
degrees, or equal divisions, may be continued

belotv D and above E, in order to shew the

degrees of temperature below the freezing,

and above the boiling, point.

Those two unalterable points of tempe-
rature, viz. the former where ice becomes
water, and the second where water becomes
vapour, have been universally adopted by

the various constructors of thermometers for

the graduation of those instruments ; but the

space between them has been divided dif-

ferently by different persons, and this differ-

ence gives the different names of thermome-
ters, or rather of their graduations ;

such as

Reaumur’s thermometer, Fahrenheit’s ther-

mometer, &c. Reaumur divides the space

between the abovementioned two points, into

80 equal parts or degrees
;

placing the 0

at freezing, and the 80th degree at the boil-

ing point. Fahrenheit divides it into 180

degrees or equal parts, but he places the 0

thirty-two degrees below the freezing-point

D; so that the freezing-point is at 32, and
the boiling-point E is at 212 degrees.

Other persons have adopted other divi-

sions, which have been suggested by supposed
advantages or fanciful ideas.

Most of those graduations are at present

out of use, but they are to be met with in

various, not very recent, publications
;
we

have therefore thought it necessary to set them
down in the following table, which contains

:

1st. The name of the person or society that

has used each particular division ;
2dly. The

degree which lias been placed, by each of

them, against the freezing-point; 3dly. The
degree which lias been placed against the

boiling-point ; and, 4thly. The number of

degrees lying between those two points.

Freez- Boil-

fl 8x0

9 G
QJ .

> -O <2

o o a
Xl £ o

mg- ing- bp
fl o

point. point. p-5 B

Fahrenheit’s, which is

generally used in Great

Britain. It is also used

throughout this work, un-

less some other is men-
tioned - - - 32 212 130

Reaumur’s,which is ge-

nerally used in France

and other parts of the

Continent O 80 80

Celsius’s, which has

been used chiefly in Swe-
den, hence it is also called

the Swedish thermometer.

It has been lately adopted

bv the French chemists,

under the name of cen-

tigrade thermometer
The Florentine ther-

mometers, which were
made and used by the

members of the famous
academy del' Cimento, being

some of the first instru-

ments of the sort, were
vaguely graduated, some
having a great many more

0 100 100

degrees than others. But

two of their most common C20
graduations seem to be

) lfji
The Parisian thermo- C 1

meter, viz. the ancicnnc

thermomeire of the Acade-

my of Sciences, seems to

havebeen graduated near-

ly thus,
' De la Hire's thermo-

meter, which stood in the

25

observatory at Paris a-

bove 60 years, was gra-

duated thus, 28

Amanton’s 51}
Poleni’s - - -

I)e L’Isle’s thermome-
47JL

i O

ter is graduated in an in-

verted order 150

Sir Isaac Newton’s - 0

Hales’s - - -

The Edinburgh ther-

0

mometer, formerly used,

seems to have been gra-

duated thus, 8}

174
812

239

199}
73
62 9

i a

(?)

34
163

47

154
68 *

214

171}
21 }
15 *

T4>

1.50

34
163

38-S

These are the chief thermometers that have

been used in Europe; and the temperatures in-

dicated by the principal of them may l>e redu-

ced into the corresponding degrees on any of

the others, by means of the following simple;

theorems ;
in which R signifies the degrees on

the scale of Reaumur, F those of Fahrenheit,

and S those of the Swedish thermometer.

1. To convert the degrees of Reaumur int»

those of Fahrenheit ;

*
- -{- 32 == F.

4

2. To convert the degrees of Fahrenheit into

those of Reaumur
;

(
F 32) X 4

R
9

3. To convert the Swedish degrees into those

of Fahrenheit ;
— -4- 32 r= F.

5

4. To convert Fahrenheit’s into Swedish

;

(f - 32) X 3

9

5. To conveit Swedish degrees into those of

Reaumur

;

s X 4
. R.

6. To convert Reaumur's degrees into Swe-

dish ;
E'li — s.

To such readers as are unacquainted with the

algebraic expression of arithmetical formula:, it

will be sufficient to express one or two of these

in words, to explain their use: 1. Multiply the

degree of Reaumur by 9, divide the product

by 4, and to the quotient add 32, the sum ex-

presses the degree on the scale of Fahrenheit.

2. From the degree ot Fahrenheit subtract 32,

multiply the remainder by 4, and divide the

product by 9, the quotient is the degree accord-

ing to the scale of Reaumur, &c.

Thermometers have been made of a great

variety of shapes and sizes, suitable to the

different purposes for which they were in-

tended.
Thermometers for shewing the tempera-

ture of the atmosphere, need not have their

scales much extended ;
it is more than suf-

ficient if they go as high as 120’. The lower

degrees may be carried down as low as may
be necessary for the cold of any particular

climate. The mercurial thermometer needs

not to be graduated lower than 40° below 0,

because at about that degree mercury ceases

to be a fluid.
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The spirit thermometer may be graduated
lower if necessary. We shall here just mention,

that, for reasons which will be noticed here-

after, if a mercurial thermometer and a spirit

thermometer are both graduated according to

the above-mentioned directions, the two
thermometers will not, in their usual indi-

cations of the same temperatures, point to

the same degrees.

The degrees of thermometers may be de-

lineated on metal, or wood, or paper, or

ivory, &c. but such substances should be

preferred for the scales of thermometers, as

are not apt to be bent or shortened, or other-

wise altered by the weather, especially when
the instruments are not defended by a glass

case, or by a box with a glass face.

The bulb of the thermometer must be clean

and colourless; since coloured surfaces are

apt to be partially heated by a strong light.

The ball of the thermometer ought not to be

iu contact with the substance of the scale,

lest it should be influenced by the tempe-

rature of that substance.

Thermometers which are to be situated in

the open air out of the house, must be at some
distance (at least a foot) from the wall, and

where the light of the sun may not fail di-

rectly upon them. Fig. 233 represents a ther-

mometer of the most usual shape independ-

ant of the case.

For chemical purposes, the bulb and part

«f the tube of the thermometer, must pro-

ject some way below the scales, in order that

they may be placed in liquids, mixtures, See.

For other purposes, as for botanical obser-

vations, hot-houses, brewing-manufactories,

baths, &c. the thermometers- must be made
longer, or shorter, or narrower, or particular

directions must be added to the scales, &c.

;

but we shall not take any farther notice of those

fluctuating varieties of shape only.

It is necessary, however, to describe a sort

of thermometers which have been con-

structed for a particular purpose; namely,

for shewing the highest degree of heat or of

cold which has taken place during the ab-

sence of the observer
;

as for instance, in the

course of tire night, or in the hottest part of

the day, or even during a whole season.

Thermometers for this purpose have been

contrived differently by various ingenious

persons, as by Bernouilli, Kroft, lord Charles

Cavendish, &c. but the best of them, which

however is not without faults, and of course

Is in need of improvements, was contrived by

Mr. James Six, and is described in the 72nd
vol. of the Philosophical Transactions. Fig.

239 exhibits this instrument, but divested of

the scale and frame ; ub is a tube of thin glass,

about 16 inches long, and Ag. of an inch in

diameter; c defgh, a smaller tube with the

inner diameter, about -J_., joined to the larger

at the upper end b, and bent down, first on

the left side, and then, after descending two

inches below ah, upwards again on the right,

in the several directions cde,fgh, parallel

fro, and one inch distant from it. On the

end of the same tube at ft, the inner diameter

is enlarged to half an inch from h to i, which

is two inches in length. This glass is filled

with highly rectified spirit of wine, to within

haif an inch of the end i, excepting that part

of the small tube from d to g, which is filled

wit! i mercury. From a view of the instru-

ment in this state, it will readily be conceiv-

ed, that whefi the spirit in the large tube,
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which is the bulb of the thermometer, is ex-

panded by heat, the mercury in the small

tube on the left side will be pressed down,
and consequently cause that on the right side

to rise
; on the contrary, when the spirit is

condensed by cold, the reverse will happen,
the mercury on the left side will rise as that on
the right side descends. The scale, there-

fore, which is Fahrenheit’s, beginning with 0,

at the top of the left side, has the degrees

numbered downwards, while that at the right

side, beginning with 0 at the bottom, ascends.

The divisions are ascertained, by placing this

thermometer with a good standard mercurial

one in water, gradually heating or cooling,

and marking the divisions of the new scale at

every 5\ The method of shewing how high

the mercury had risen in the observer’s ab-

sence, is effected in the following manner :

Within the small tube of tire thermometer,
above the surface of the mercury on either

side, immersed in the spirit of wine, is placed

a small index, so fitted as to pass up and down
as occasion may require; that surface of the

mercury which rises, carries up the index

with it, which index does not return with tiie

mercury when it descends; but, by remain-

ing fixed, shews distinctly, and very accu-

rately, how' high the mercury had risen, and
consequently what degree of heat or cold had
happened. Fig. 240 represents these in-

dexes drawn larger than the real ones, to

render it more distinct ; a is a small glass

tube of an inch long, hermetically sealed at

each end, inclosing a piece of ;leel wire,

nearly of the same length
;

at each end c d,

is fixed a short piece of a tube of black glass,

of such a diameter as to pass freely up and
down within the small tube of the thermo-
meter. The lower end, floating on the sur-

face of the mercury, is carried up with it

when it rises ; while the piece at the upper
end, being of the same diameter, keeps the

body of the index parallel to the sides of the

thermometrica! tube. From the upper end
of the body of the index at 0, is drawn a spring

of glass to the fineness of a hair, about § of an
inch in length, which being set a little oblique,

presses lightly against the inner surface of

tiie tube, and prevents the index from follow-

ing the mercury when it descends, or being

moved by tiie spirit passing up or down, or

by any sudden motion given to the instru-

ment by the hand or otherwise ; but at the

same time the pressure is so adjusted, as to

permit this index to be readily carried up by
the surface of tire rising mercury, and down-
wards whenever the instrument is to be recti-

fied for observation. To prevent tiie spirit

from evaporating, the tube at the end i is

closely sealed.

This instrument in its frame must be secur-

ed against the wall out of doors, to prevent

its being shaken by violent winds. “ Towards
evening,” saysMr. Six, r

‘l usually visitmy ther-

mometer, and-see at one view', by the index on
the left side, the cold, of the preceding night;

and by that on tire right, the heat of the day.

These I minute down, and then apply a small

magnet to that part of the tube against which
the indexes rest, and move each of them
down to the surface of the mercury; thus,

without heating, cooling, separating, or at all

disturbing the mercury, or moving the in-

strument, may this thermometer, without a

touch, be immediately rectified for another

observation.”

Tne common contrivance for a self-register-
ing thermometer, now sold in most of tiie

London shops, consists simply of two ther-
mometers, one mercurial and the other of ak
cohol (fig. 243), having their stems horizontal!;
the former has for its index a small bit of magj-
netical steel wire, and the latter a minute
thread ot glass, having its two ends ion * cl

into small knobs by fusion in the flame of a
candle.

The magnetical bit of wire lies in the va-
cant space of the mercurial thermometer,
and is pushed forward by tiie mercury when-
ever tiie temperature rises, and pushes that
fluid against it

; but when the temperature
falls and the fluid retires, this index is left

behind, and consequently shews the maxi-
mum. j iie other index, or bit of glass, lies
in the lube of the spirit thermometer im-
mersed in the alcohol : and when the spirit

j

retires by depression of temperature, the iu-
jdex is carried along with if in apparent con-
|

tact with its interior surface
; but* on increase

of temperature the spirit goes forward and
leaves the index, which therefore shews tiie

minimum of temperature since it was set.
As these indexes merely lie in the tubes]
their resistance to motion is altogether incon]
siderab*e. Tiie steel index is brought to the
mercury by applying a magnet on the out-
side of the tube, and the other is duly placed
at the end ot the column of alcohol by inclin-j
ing the whole instrument.

I he operation of this instrument has beeui
thus explained: When the surface of tiie]

column of spirit is viewed by a magnifier,

J

it is seen to have the form of a concave he-fj

misphere, which shews that the liquid is at-1
traded by the glass. The glass in that place]
is consequently attracted in the opposite di-|
rection, by a force equal to that which is sol
employed in maintaining that concave figure
and if it was at liberty to move, it would bei
drawn back till the flat surface was . restoredJ
Let us suppose a small stick or piece of glassl
to be loose within the tube, and to protrude]
into the vacant space beyond the surface of]
the alcohol.

r

l he fluid will be attracted also]
by the glass, and form a concave between its!

surface, and that of the bore of the tube.
But the small interior piece being quite at
liberty to move, will be drawn towards tiie

spirit so long as the attractive force possesses
any activity

; that is, so long as any addition-
al fluid hangs round the glass; or, in other
words, until the end of the stick of glass is

even with the surface. Whence it is seen
that the small piece of glass will be resisted,
in any action that may tend to protrude it:

beyond the surface of the fluid
; and if this

resistance is greater than the force required
t° slide it along in the tube (as in fact it is),

the piece must be slided along as the alcohol
contracts

; so as always to keep the piece
within the fluid. And this fact is accordingly
observed to take place.

It might at first sight be imagined that equal
increments of heat would cause fluids to ex-
pand equably

;
viz. that if the heat is increas-

ed gradually by one degree, two degrees,
three degrees, & c. the fluid thus heated
would expand its bulk by a certain quantity,
then by twice that quantity, three times that
quantity, and so on. But "this is not the case,

and every fluid seems to follow a particular
law ef expansion.
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I Mercury seems to expand more equably

than any other fluid. Yet its increments of

bulk are not quite proportional to the incre-

ments of heat. With other fluids the irregu-

larity of expansion is very considerable.

I One cubic inch of mercury, or one measure
whatever of it, at 32° of temperature, when
heated to the temperature of boiling water,

iviz. at 212°, will be found increased in bulk

by the quantity 0.01835. This fluid metal

boils and becomes a vapour at 600° of Fah-

renheit's thermometer, and it becomes a solid

at — 40°
;

viz. 72° below melting ice. Be-

low that point, viz. — 40°, it contracts ir-

regularly.

, Spirit of wine boils at about 180° and the

purest probably never freezes. When bran-

dy, or a mixture of water and spirit, freezes,

it is the water that becomes solid, but the spirit

will be found .collected together in one or

more bubbles, in some part of the ice.

From all that has been said with respect to

(the expansion of fluids, it appears that, on

account of the great irregularity of the rate

of expansion, mercury and spirit of wine are

the only two fluids which can be used for

thermometers ;
observing that some com-

pensation must be made in the scale of the

spirit thermometer, in order to make it cor-

respond with the scale of the mercurial ther-

mometer. But the mercurial thermometer

cannot indicate a temperature higher than

500. Hence various ingenious persons have

endeavoured to contrive instruments capable

pf indicating the higher degrees of heat,

Which would be ©f great use in philosophy,

chemistry, and various arts ; but the only

useful contrivance of this.sort was made by

the late Mr. Wedgewood. This ingenious

gentleman applied to the measuring of high

degrees of heat, a singular property of argil-

laceous bodies, a property which obtains

Lore or less in every kind of them, as far as

has been examined. This property is, that

fln argillaceous substance, when exposed to

tire, is diminished in bulk by it, nor does the

bulk increase again after cooling ;
and this

jdiminution of bulk is proportionate to the

degree of heat to which the substance has

been exposed.

I This property may seem to be a deviation

from the general rule, viz. that heat expands

all sorts of bodies, and that a diminution of

heat enables them to contract their dimen-

sions ; but in this case it must be considered

#hat the clav'pieces contract and remain con-

tracted, because some substance, viz. water

and an aeriform fluid, is separated from them

by the action of the fire.

Mr. Wedgewood’s thermometer, or appa-

ratus for measuring the high degrees of heat,

consists of small pieces of clay of a determin-

ed length, which are to be placed in the fur-

»ace, crucible, &c. whose degree of heat is

to he ascertained ;
and of a gauge to measure

the contracted dimensions of the clay pieces,

after they have been exposed to the lire.

Fig. 241 represents the gauge, which is

either of brass or of porcelain, b ig. 242 re-

I presents a section of the same ;
and the let-

ters refer to the like parts in both figures.

! EFGH is a smooth flat plate ;
AC, BD, are

two rulers or flat pieces, a quarter of an inch

thick, and fixed last upon the plate, so as to

form a converging canal ABCD, whose width

at CD is three-fifths of the width at AB.

|
The whole length of the canal from AB to

CD, is divided into 240 equal parts, and the

divisions are numbered from the wider end.

It is evident that if a body, so adjusted as to

fit exactly the wider end of this canal, is

afterwards diminished in its bulk by the action

of lire (as the thermometrical pieces which

will be described in the next paragraph), it

may then be passed further in the canal, and

more so according as the diminution is

greater.

'i'he thermometrical pieces are small cy-

linders of clay, a little flattened on one side.

They are nearly as much in diameter as they

are In length.
* When one of these pieces is

to be used, it is proper to measure it first by

placing it in the gauge at AB ; for sometimes

t lie pieces are a few degrees larger or small-

er than the distance AB, which excess or

defect being ascertained, must afterwards be

allowed for. P represents one of these pieces

set in the gauge for measurement.
The piece is then placed in the furnace,

or crucible
;
and if it is taken out either at

the end of the operation, or at any period,

and, when grown cold, is measured by sliding

it as far as it will go, into the canal of the

gauge, the number of divisions against the

p'ace where it stops will shew the contracted

dimensions of the piece, and of course the

degree of heat to which it has been exposed.

It will be found that these pieces will go very

little beyond 0 in the canal, if they have been
exposed* to a visible red heat ; will go to 27°

if they have been exposed to the heat in which
copper melts ; to about 90° if exposed to the

welding-heat of iron
;
about 1G0° if exposed

to the greatest heat that can be produced
with charred pit-coal in a well constructed

common air-furnace, See.

The same thermometrical piece which has

been used before, may be used again for

higher degrees of heat, but not for lower de-

grees.

It is now necessary to shew the correspond-

ence between the scale of this, and the scale

of Fahrenheit’s mercurial thermometer.

As the mercurial thermometer cannot shew

a temperature higher than 600°, and Wedge-
wood’s thermometer cannot shew a tempe-

rature lower than red heat, which is by seve-

ral degrees higher than 600°, therefore it was

necessary to contrive a measure for the inter-

mediate degrees, and which might reach

some degrees below 600°, and some degrees

above the temperature of a red heat. Mr.
Wedgewood chose a piece of silver, the ex-

pansion of which measured in a gauge made
for the purpose, similar to the gauge fig.

241, might indicate the degrees of tempe-

rature between the two thermometers ; with

this instrument he first found the correspond-

ence between the degrees of Fahrenheit’s

scale and the last-mentioned gauge, by pla-

cing them alternately in water of the tempe-

rature of 50°, and in boiling water. Then he

found the correspondence between the de-

grees of the gauge of the silver piece, and

that of the earthen thermometrical pieces, by-

placing them both at the same time in dif-

ferent and higher degrees of heat; lastly,

by computation from those results, lie deter-

mined the correspondence between the de-

grees of Fahrenheit’s scale and those of his

own thermometrical gauge.

It was found that one degree of Wedge-
wood’s thermometer is equal to 130° of Fah-

renheit’s; and that the 0 of Wedgewood’s
5 112

T H 1 795

coincides with the 1 077,
1

’5 of Fahrenheit’s

;

from which data a comparison ot the two

thermometers may bo. made, or rather ol the

imaginary extensions of their two scales

;

for, in fact, Fahrenheit’s thermometer can-

not shew higher than 500', and Wedgewoccl’s

cannot reach near so low. It is likewise to

be observed that the degrees ofWedgewood’s
scale are supposed to shew equal increments

of heat, whereas in truth we do not know
whether the clay thermometrical pieces con-

tract in proportion to the increments ot heat

;

which shews that, though this is the best

known thermometer for measuring the higher

degrees of heat, yet an improvement of the

same, or some other manageable and more
accurate, contrivance, is highly desirable.

Upon the whole it appears, that the spirit

thermometer enables us to measure the de-

grees of heat as low as has ever been experi-

enced, either naturally, or by artificial cool-

ing : that the mercurial thermometer enables

us to measure the heat from — 40° to 600c
;

and that Wedgewood’s thermometer enables

us to measure from a red heat up to the far-

ther extent of that scale, viz. to its 240th

degree, which is reckoned equivalent to

32277 J of Fahrenheit’s scale.

riiESIUAt; Base fluellin>, a genus of

plants of the class pentandria, and order mo-
nogynia. The calyx is monophyllous, with
the stamina inserted into it ; there is only
one seed, which is inferior. There are nine-

teen species ; one of which is a British plant,

the linophylhtm or bastard toad-flax. It has

a foliaceous panicle with linear leaves, and
flowers in June and July.

TI1LASPI, BASTARD-CRESS, OP MITHRI-
date mustard, a genus of plants of the

class telradynamia, and order siliculosa ; and
in the natural system ranging under the 39th
order, siliquosa. T he pod is emarginated,

obcordate, and polyspermous ; the valves

are boat-shaped, and marginated and cari-

naled. There are 14 species; of which six

only are natives of Britain. 1. The arVense,

treacle-mustard, or penny-cress. It smells

like garlic, and has a white flower. 2. The
hirtum, or perennial mithridale mustard.
3. The campestre, or mithridate mustard.
4. The montanum, or mountain mithridate

mustard. 5. The perfoliatum, or perfoliate

treacle-mustaid. 6. The bursa pastoris, or

shepherd’s purse. The seeds of some of

these species ha\e an acrid biting taste, ap-

proaching to that of the common mustard ;

with which they agree nearly in their phar-
maceutic prope.ties.

THIRD, in music, an interval so called

because it contains three diatonic sounds.

The Greeks not admitting the third as a

consonance, it obtained no general name
amongst them ; but took that of the lesser or

greater interval from which it was formed.
There arc four species of thirds

; two con-

sonant, and two dissonant. The consonants
are ; first, the major third, called by the an-

tients ditone, composed of two tones; se-

condly, the minor third, called hemitone,
consisting of a tone and a half. The dis-

sonant thirds are, first, the diminished third,

composed of two major semitones
; se-

condly, the siiperfluous^third, composed of

two tones and a half. This last interval,

not having place in the same mode, or key,

is never used either in harmony, or in me-
lody. The Italians sometimes introduce the
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diminished third in airs, but it is never us«d

in harmony.
The consonant thirds are the spirit of har-

mony, particularly the major third, which is

sonorous'and brilliant ; the minor third is

more tender, and even pathetic
;
a difference

of character from which skilful composers

derive some of the beat and most poignant

effects.

The old French theorists had almost as

severe laws respecting the thirds as we now
observe in regard to fifths and eighths, it

was by them forbidden to have two in imme-
diate saccession even of different kinds, par-

ticularly in the same direction.

THIRTEENTH, in music, an interval

forming the octave of the sixth, or the sixth

of the octave. It contains twelve diatonic

degrees, i. e. thirteen sounds.

THOA, a genus of the monoecia polyan-

dria class and order of plants. There is no

calyx or corolla; the male stamina are nu-

merous; fern, germ, two ;
stigma three or

four-cleft; seed in a brittle she'll, covered

with a bristly nect. There is one species.

THORACIC, a term applied to an order

of fishes in the Linnean system ;
the charac-

ter of this order of fishes is, that they have

bony gills, and ventral fins placed directly

under the thorax. Of this order there are

2 1
genera, viz. the

Cepola, Plenronectes, Trachychthys,

Echineis, Chahodon, Gasterosteus,

Corvphsena, Sparus, Scomber,
Gobius, Scarus, Centrogaster,

Cottas, Labrus, Mul lus,

Scorpiena, Sciaena, Trigla

Zeus, Perea, Lonchiurus.

Thoracic duct. See Anatomy.
THORAX. See Anatomy.
The thorax of insects is the back part of

the breast. See Entomology.
THORNBACK. See Raia.
THOUINIA, a genus of plants of the

class diandria, and order monogyuia. The
corolla is quadripetalous, the calyx quadri-

partite, and the anlherae sessile. There is

®nly 01'ie species, a tree of Madagascar.

THRASHING, or Threshing, in

agriculture, the art of beating the corn out

of the ears.

Thrashing-machines. The thrashing

of corn by means of machinery, has been
long in use in the northern districts of the

kingdom, and mills of this sort are now be-

coming general in most parts of the country

;

and upon arable farms of considerable extent

they cannot but be highly advantageous, as

they save much labour and expence. I 11 the

making of those machines, attention should

•always be had to the size of the farms, or

or rather the quantity of grain that may be

grown 011 them, and the mill proportioned

accordingly. They are mostly constructed

on the principles of the flax-mill, and are

moved either by water or horses, the first by

far the best method where it can be had

;

the grain by these machines being, in a man-

ner, swingled out ot the ears by means of

beaters which are attached to a cylinder that

moves with very great velocity. Since the

introduction of these machines, many im-

provements have been made on them ; a

screen has been added for the grain to pass

through into a winnowing-machine, and a

circular rake to semove the straw from it
;
as

before this addition the straw was forced out

from the beater upon the upper barn-floor,

and required much time and labour in shak-

ing and putting into order, which by this

contrivance is saved. I 11 working these mills,

four persons are commonly necessary ; one
takes the slieaf from the stack, another places

it ready for the third who is to feed the mill,

and the fourth removes the straw to prevent

its collecting in too large a quantity. It has

been objected to these machines, that they do
not thrash some sorts of grain clean ; this has

been particularly the case with barley. It is,

however, observed by an intelligent writer,

that the circumstance on which the good
thrashing of this kind of grain depends, is

the iron covering under which the beating-

wheel, having six beaters, moves : in some
machines this is fixed, while the beating-wheel

is capable of being raised or depressed at

pleasure ; but a recent improvement is, to

render the iron roof moveable, and the wheel
fixed

;
and the iron is placed so near to the

beaters that the grain is rubbed, as well as

stricken out of the ear. In some machines
of this sort, the beaters are a little rounded ;

but it is probably a better practice to have
them of the common flat form.

In some large mills of this kind the rollers

take iii about three hundred inches of grain

in a minute. The medium length of the

straw being estimated at about thirty inches,

and supposing half a sheaf to be introduced

into the machine at a time, the whole sheaf

will be equal to sixty inches, and the ma-
chine, when supplied with a middling quan-
tity of water, will thrash five sheaves in a

minute. But in respect to the performance
of

.
these mills much must depend on the at-

tention with which they are fed, as a small

neglect in this point will make a very con-

siderable difference in the quantity of wrork

done.

An excellent description of a mill of this

nature is given in a late publication, in which
it is remarked, that in such mills five people
are commonly necessary to keep the work
going on without embarrassment; but that

this depends greatly on the construction of

the machines, some of them being so con-

trived, that the work can be performed with

much fewer hands. The manner in which

j

these people are employed is this : One finds

constant work in carrying the sheaves to the

man who feeds or puts the unthrashed corn
into the machine, and in loosing the bands

;

another is required to feed the machine
; a

|

third to carry off the straw ;
the fourth to

attend the fanners, and lay aside the cleaned

grain ; and a fifth, where horses are made
use of, to take care that they go regularly

;

and thus by means of five men and four

horses they will thrash at the rate of five

quarters in the hour on a medium, and when
the crop is rich, and easily thrashed, consider-

ably more : consequently if a thrashing-mill

was to be employed for a whole day, or nine

hours, it would thrash forty-five quarters
;

but in that case it would be necessary to

employ two sets of horses. The expence is

calculated in this planner :

<£. s. d.

Hire of eight horses, at 2s. 6d

.

each per day, - 16 0
Five men’s wages, at 1$. 6d, each, 0 7 6

«£ 1 7 6
k

In this account the hire of the men and
horses is, it is conceived, charged at the
lowest rate, and that the expence of thrash-

ing forty-five quarters of grain would cost
ab'out l/. 7s. 6d. or about 7d. each quar-
ter. But that taking the average expence 1

',

J

of thrashing forty-five quarters of grain with
the flail, throughout the whole kingdom, in-|

eluding an equal proportion of all kinds, it I

cannot be, it is supposed, estimated at less J

than 31. 7s. (kl. or 1,?. 6ci. each quarter,
|j

which makes a difference of about 1 1 d. each*
j

quarter. It is also farther observed, that
J

since the introduction of these mills, the I
grain is thrashed by the ordinary servants on I

the farm, and without in any material de-y
gree obstructing the operations in the field

;
l

fanners in general employing their men and d

horses in this business in bad weather, when®
other operations cannot be carried on.

The whole expence of constructing a

thrashing-mill, including the building of the!
shed for covering the great wheel, does not, j

in almost any case, exceed 100/. The or-

dinary annual repairs may, one year with
another, amount to 5/., which added to the
interest of the prime cost, makes the yearly
expence 10/. ; a sum for which any quantity#
of grain, however great, that may be supposJ
ed to grow on one farm, can be thrashed,®
and that too in a manner much superior to

what can be done by manual labour. The*
expence either of erecting these machines, or^
of keeping them afterwards in repair, must!
be considered by every intelligent occupier!
of a corn-farm as a secondary object, when!
compared with the advantages that are de-1
rived from them ;

such as the performing of
the operation at less than half the ordinary

j

price, and affording the farmer the means of
securing his grain from being embezzled ;|
besides, the saving, in regard to superior cleau|
thrashing, as has been now well ascertained,!

is not only more than the annual expence of]

repairs, but so great as, on a farm of consider-

J

abie extent, to reimburse the farmer for the 1

whole of his expenditure in the course of a
few years. Considering, therefore the in-

creasing scarcity of labourers, and the recent
great advance in the rate of labour in all the :

better cultivated parts of the kingdom, the
introduction of thrashing-mills into conimom
use cannot but be highly beneficial.

There is, however, one difficulty in the
introduction of thrashing-mills into the south-
ern parts of the kingdom, which arises from,
the manner of harvesting all kinds of grainJ
except wheat, which cannot probably bel
easily removed ; as the corn, in order to bel
clean thrashed, should be put into the machine!
as straight and regular as possible. For
while the sheaves, after being loosened and
spread on the board, so as to be easily taken
in by the feeding rollers, are passing between
them, they keep the straw steady, by which]
means the strokes of the beaters or scutchers!
operate with more force and effect in sepa-
rating the grain from the ears; whereas, if-

the unthrashed corn goes in sideways or irre-
:

)

gularly, the thrashers can have but little-

power upon it. This would no doubt fre-

quently happen in thrashing corn which has
been mowed with the scythe, and which is

harvested in every respect like hay
; so that

unless the unthrashed grain is put into the
mill in small quantities, it is almost impossible
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that it can be completely separated from the

straw.

But though, when the size of the machine

is considerable, the expence of erecting it

may be from eighty to one hundred pounds,

according to situation and materials, smaller

ones may be erected at much less, as from
thirty to fifty pounds.

Some of this kind of mills have rollers or

small mill-stones added to them, for the pur-

pose of crushing and grinding grain for horses,

swine, and other animals ; and also instru-

ments for cutting straw into chaff.

On the necessity of employing machines

of this kind, it is remarked by an able writer,

that it is the only method left for having the

corn cleanly and properly thrashed. They
are so quick in the work, that the whole may
be done under the eye of the master, and the

corn secured in the granary without the least

pilfering. The saving, by this means of

thrashing, in the extra quantity of corn pro-

cured, and tire security against having the

corn stolen in the chaff, it is asserted, amounts
to an advantage in favour of the mills of

about ten per cent on the corn-crops
;

in

some cases, to one shilling a bushel oa wheat,

and very generally to twenty shillings' an acre

on the wheat-crops.

This machine has undoubtedly many ad-

vantages over the flail, as well as those of

saving time and hands ; as in thrashing damp
corn, not capable of being fully accomplished

in any other way, especially in wet seasons

;

and with smutty wheat, which is thrashed by
it without any mischief being done to the

sound grain, the smut not being crushed

conies out whole, and is blown away with

the chaff.

The principal objections that have been

made to these machines, are the great expence

of erecting and using them, their tendency to

diminish the labour of the poor, and their

affording; too great a supply of straw at a

time. These objections are, however, of

little consequence, when the general utility

and advantages of such machines are con-

sidered ; besides the latter are either such as

have nothing to be apprehended from them,
or as may be readily obviated. The diffi-

culty in regard to the straw may be easily

removed, by having it properly stacked up
©r cut into chaff.

THRAVE, or Threave of corn, twenty-

four sheaves, or four shocks of six sheaves

to the shock, though, in some counties,

they only reckon twelve shocks to the thrave.

THREAD, a small line made up of a

number of fine fibres of any vegetable or ani-

mal substance, such as flax, cotton, or silk
;

from which it takes its name of linen, cotton,

er silk thread.

Linen and cotton thread may be dyed of

a durable and deep black by a solution of iron

in sour beer, in which the linen is to be steeped

for some time, and afterwards boiled in mad-
der. See ,the article Dyeing. Thread may
be easily bleached by the oxymuriatic acid

discovered by Mr. Scheele. 'This acid whit-

ens cloth remarkably well, but it is still more
advantageous for bleaching thread.

THREATENING LETTER. If any
person shall send any letter threatening to

accuse any other person of a crime punish-

able with death, transportation, pillory, or

other infamous punishment, with a view to

extort money from him, he shall be punished

at the discretion of the court, with fine, im-

prisonment, pillory, whipping, or transpor-

tation. 80 G. ll.c. 24. But if the writer of

a threatening letter delivers it himself, and
does not send it, tie is guilty of felony under
this act. Leach’s Cro. Law, 351.

THRINAX, small Jamaica fan-palm ;'a
'•

genus of plants of the natural class of palma
|

and order of flabelhfolire. The calyx is sex-
j

dentate ; there is no corolla ; there are six !

stamina ; the stigmas are emarginale, and
the berry monospermous. This plant was

i

the form of a flatfish, smooth, irregular exsu-
dation, of a yellow colour, on various parts of
the plant. See Triticum. The ingenious Mr.
Kirby, however, seems convinced that the
lliiips is in reality an insect highly injurious

to corn, by deriving its nourishment from the
embryo grains. There are eight species.

THRUSH. Seed urdus.
THRYALLIS, a genus of plants of the

class decandria, and order monogynia ; and
in the natural system ranging under the 38th
order, tricocca?. The calyx is quinquepar-

brougbt from Jamaica to Kew gardens by
j

life, there are five petals, and the capsule is'

Dr. William Wright
THRIPS, a genus of the order hemipteva:

the generic character is, snout inconspicuous ;

antennae the length of thorax
;
body linear,

abdomen reflexile upwards ; wings four,

straight, long, narrow, inc unbent on the

back, slightly crossed. This is a genus con-

sisting of very small insects, which are prin-

cipally found on flowers. The antennae are

submoniliform, and of the length of the tho-

rax ; the snout is obscure or inconspicuous,

short, and placed beneath the neck or head
;

the body of a lengthened or sublinear shape,

and the abdomen is at pleasure bent upwards
or backwards

;
the wings are four iu number,

long, narrow, incumbent, and very slightly,

or scarcely, crossed over each other.

The most familiar example of the genus is

the tlirips physapus of Linnaeus, which is a

very small slender insect, of a black colour,

very frequently seen during the spring and
summer on various flowers, more especially

on what are termed the compound flowers,

as dandelion, &e. It wanders about the pe-

tricoccous. There is only one species
known, the brasiliensis, a shrub of Brasil.

TH UJ A, the arbor vita;, a genus of plant's

1
of the class monadelphia, and order monoecia

;

|

and in the natural system ranging under the
I 51st order, conifer*. There are four species

|

known; the orientalis, occidentafis, articulata,

.

j

and dolabrata; of which the two first are

i
most remarkable. 1. The occidenlalis or

! common arbor vita?, grows naturally in Ca-
nada, Siberia, and other northern countries.

In some of the English gardens a few of these
trees are to be met with of a large size

; it has
a strong woody trunk, which rises to the
height of 40 feet or more. T he bark, while

1 young, is smooth, and of a dark-brown colour

;

I

but as the trees advance, the bark becomes

.

j

cracked, and less smooth. The branches

j

are produced irregularly on every side,

I
standing almost horizontal, and the young
slender shoots frequently hang downward,
thinly garnished with leaves

;
so that when

the trees are grown large, they make but an
indifferent appearance. The leaves of this

tals of the flower, descending to the bottom i tree have a rank oily scent when bruised,
of the florets, occasionally emerging at in-

|

2. The orientalis, or China arbor vitae, grows
tervals, and often skipping from place to naturally in the northern parts of China,
place, in performing which action it is ob- : where it rises to a considerable height ; but
served suddenly to turn back its abdomen
so as nearly to touch the thorax with its tip.

this has not been long enough in Europe to
have any trees of large size. The seeds of

The wings are of a semitransparent white, this sort were first sent to Paris by some of
narrow, and when properly magnified, are the missionaries

; and there are several of the
observed to be edged and tipped with hairs trees growing in the gardens of the curious
growing gradually longer as they approach
the tips, where they are of considerable

length : the lower wings are rather shorter

than the upper, beneath which they are, in

general, almost concealed ;
the antennae

consist of six joints, and the feet are tipped

with an expansile and apparently vesicular

process, enabling the little animal to adhere

there, which an more than twenty feet high.
The branches of this sort grow closer toge-
ther, and are much better adorned with

.

leaves, which are of a- brighter-green colour,
so as to make a better appearance than the
other ; and being very hardy, it is esteemed
preferable to most of the evergreen trees -

with small leaves, for ornament in gardens.
at pleasure with the greater security to any ! These trees are propagated by seeds, layers.

particular substance. All these particulars

require a microscope for their investigation,

or cuttings.

THDMMERSTONE. This stone was

near Balme D’auris in Dauphine, and gave it

the name of shorl viole. It was aftei wards
found nearThuin in Saxony, in consequence
of which Werr.e- called it thummerstone.
It is sometimes amorphous, but more com-
monly crystallized. 4 he primitive form of

the whole insect not exceeding the tenth of first described by Mr. Schreber, who found it

an inch in length. The larva in a great de-
1

gree resembles the complete insect, but is

destitute of wings; when very young it is

white, and aftei wards of a yellowish or red-

dish colour, and like the complete insect, is

seen wandering about the petals of flowers.

The thrips physapus has been supposed to its crystals is a rectangular prism, whose
do much injury to wheat, rye, &c. by causing

i
bases re par Jlelograms with angles of 101°

the young flowers to decay, thus preventing
j

32 an 1 78° 28. The most usual variety is a
the growth of the embryo grain. This opi- flat rhomboidal paradelopiped, with two of-'

nion, however, has by some been Considered- its opposite edges wanting, and a small face
as erroneous; who have contended that the in place of each. The faces of theparallelo-
thrips does not attach itself to such of the piped are generally streaked longitudinally.

The texture of thummerstone is foliated.

Its fracture conehoidal. Glassy. Causes
simple refraction. Specific.-gravity 3.2956,
Colour clove-brown » sometimes inclining to

red, green, grey, violet, or black. Before
the blowpipe it froths like zeolite, and melts

cereal ia as are in a perfect healthy state, but
rather to such as are diseased by having the

germina covered with the dust of a very
minute fungus, often growing on wheat, &c,
and belonging to the genus tecidium or lyco-

perdon, and which makes its appearance in
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into a hard black enamel. With borax it

exhibits the same phenomena, or even when
the stone is simply heated at the end of a
pincer.

^
A specimen of thummerstono, analysed by

Klaproth, contained

52.7 silica

25.6 alumina
9-4 lime

9-6 oxide of iron, with adrace
of manganese.

97.3
A specimen, analysed by Vauqueliu, con-

tained 44 silica

13 alumina
19 lime

14 oxide of iron

4 oxide of manganese

99.

THUNDER. See Electricity.
THUNBERGIA, a genus of plants be-

longing to the class and order didynamia
angiospermia. The calyx is double ; the
corolla bell-shaped

;
capsules beaked. There

are 2 species.

THUS. See Resins.

THYMBRA, a genus of the class and
order didynamia angiospermia. The calyx
is two-lipped

; seeds semibifid. There are

3 species.

THYMUS, Thyme, a genus of plants of

the class didynamia, and order gymnosper-
nfia ; and in the natural system ranging under
the 42d order, verticillatac. The calyx is bi-

labiate,, and its throat closed with soft hairs.

There are 22 species ; of which only two are
natives ot Britain, the serpyllum and acinas.

]. The serpyllum, or mother of thyme, has

pale red flowers growing on round heads,

terminal; the stalks are procumbent, and the

leaves plane, obtuse, and ciliated at the base.

5. The acinas, or wild basil, has flowers grow-
ing in whorls on single footstalks

; the stalks

are erect and branched
; the leaves acute and

serrated. The thymus vulgaris, or garden
thyme, is a native of France, Spain, and
Italy. The attachment of bees to this and
other aromatic plants is well known. In the

experiments made at Upsal, sheep and goats

were observed to eat it, and swine to refuse

it.

Thymus, in anatomy, a gland, which in

infants is very remarkable
; it is situated in

the upper part of the thorax, immediately
under the sternum, and lies upon the peri-

cardium, and on the trunk of the aorta and
of the vena cava. See Anatomy.
THYNNUS, a genus of the hymenoptera

order of insects. The generic character is,

mouth horny, with an incurved inaudible
;

the jaw short and straight
; lip longer than

thejaw, membranaceous at the tip, and trifid,

the middle divison emarginate
; tongue very

short, involute ; feelers four, equal, filiform
;

antennas cylindrical, the first joint thicker.

There are four species, three inhabiting New
Holland, and the fourth is found in Africa.

THYROID GLAND. See Anatomy.
THYRSUS, in botany, a mode of flower-

ing resembling the cone of a pine.

TIARELLA, a genus of plants of the class

deeandria, and order digynia, and in the na-

tural system ranging under the 13th order,

succulent*. The calyx is quinquepartite
;

the corolla pentapetalous, and inserted into

the calyx; the petals are entire ;
tfie capsule

is unilocular and bivalve, one valve being

less than the other. There are two species,

the cordifolia and trifoliata, natives of North
America.
TIBIA. See Anatomy.
TIBIALIS, or Tibiasus. See Anatomy.
TIDES. See Astronomy.
Tide-waiters, or tide-men, are inferior

officers belonging to the custom-house, whose
employment it is to watch or attend upon
ships, until the customs are paid ; they get

this name from going on board ships on their

arrival in the mouth of the Thames or other

port, and so coming up with the tide.

TIERCE, orTEiRCE, a measure of liquid

things, as wine, oil, &c. containing the third

part of a pipe, or forty-two gallons. See
Measure.
TIGER. See Feus.
Tiger-shell, a beautiful species of vo-

luta, of a dusky-red colour, spotted all over
With large irregular blotches of white: it is

brought from the East Indies, and is about
two inches and a half in length, and about
an inch in diameter.

TILE, in building, a sort of thin brick,

used on the roofs of houses; of more pro-

perly a kind of clayey earth, kneaded and
moulded of a just thickness, dried and burnt
in a kiln, like a brick, and used in the cover-
ing and paving of different kinds of military

and other buildings. The best brick-earth

only should be made into tiles.

The tiles for all sorts of uses may now be
comprised under seven heads, viz. 1. The
plain tile for covering of houses, which is

fiat and thin. 2. The plain tile for paving,

which is also flat, but thicker ; and its size

9, 10, or 12 inches. 3. The pan-tile, which
is also used for covering of buildings, and is

hollow, and crooked, or bent, somewhat in

the manner of an S. 4. The Dutch glazed

pan-tile. 5. The English glazed pan-tile.

6. The gutter-tile, which is made with a kind
of wings. And 7. The hip or corner-tile.

"Files, plain, are best when they are firm-

est, soundest, and strongest. Some are

duskier, and others ruddier, in colour. The
dusky-coloured are generally the strongest.

These tiles are not laid in mortar, but pointed

only in the inside.

Tiles, paving, are made of a more sandy
earth than the common or plain tiles; the

materials for these last must be absolute clay,

but for the others a kind of loam is used.

These are made thicker and larger than the

common roof-tiles
;
and when care has been

taken in the choice of the earth, and the

management of the fire, they are very re-

gular and beautiful.

Tiles, pan, when of the best kind, are

made of an earth not much unlike that of the

paving-tiles, and often of the same; but the

best sort of all is a pale-coloured loam that is

less sandy; they have about the same degree
of fire given them in the baking, and they
come out nearly of the same colour. These
tiles are laid in mortar, because the roof

being very flat, and many of them warped in

the burning, they will not cover the build-

ing so well that no water can pass between
them.

Tiles, pan, Dutch glazed, get the addition

of glazing in the fire. Many kinds of earthy

matter running into a glassy substance in

great heat, is a great advantage to them

;

preserving them much longer than the com-
mon pan-tiles, so that they are very well
worth the additional charge that attends the
using them.

Tiles, pan, English glazed, are in general
not so good as the lYttch ones under that
denomination, but the process is nearly the
same.

Tiles, Dutch, for chimneys, are of a kind
very different from all the rest. They are
made of a whitish earth, glazed and painted
with various figures, such as birds, flowers,
or landscapes, in blue or purple colour, and
sometimes quite white; they are about 6.5
inches each way, and three quarters of an
inch thick. They are seldom used at pre-
sent.

Tiles, gutter
,
are made of the same earth

as the common pan-tiles, and only differ
from them in shape

;
but it is advisable that

particular care is taken in tempering and
working the earth for these, for none are.

more liable to accidents. The edges of these
tiles are turned up at the larger ends for
about four inches. They are seldom used
where lead is to be had.

Tiles, hip or corner, are at first made fiat,

like pan-tiles of a quadrangular figure, whose
two sides are right lines, and the ends arches
of circles

; the upper end concave, and the
lower convex the latter being abogt seven
times as broad as the other

; they are about
10.5 inches long; but before they are burnt,
are bent upon a mould in the form of a ridge
tile, having a hole at the narrow end, to nail

them on the hip-corner of the roof.

Tiles, ridge, are used to cover the ridges
of houses, and are made in the form of a seini-

cylindrical surface, about 13 inches in length,
and of the same thickness as plain tiles

; their

breadth at the outside measures about sixteen
inches.

TILIA, lime, or linden-tree, a genus of
plants of the class polyaodria, and order mo-
nogynia, and in the natural system ranging
under the columnifer*. The calyx is quin-
quepartite; the corolla pentapetalous; the
caps, is dry, globose, quinquelocular, quin-
quevalve, and opening at the base. There
are four species; the europaia, americana,
pubescens, and alba. The europaxi, or com-
mon lime-tree, is generally supposed to be a
native of Britain

; but we are informed by
Mr. Coxe, that Mr. Pennant told him (on
what authority is not mentioned) that it was
imported into England before the year 1652.
d'lie wood is light, smooth, and of a spongy
texture, used lor making lasts and tables for
shoemakers, Ac. Ropes and bandages are
made of the bark, and mats and rustic gar-
ments of the inner rind, in Carniola and some
other countries. The lime-tree contains a
gummy juice, which being repeatedly boiled
and clarilied, produces a substance like sugar.

TILLAN DSIA, a genus of the hexandria
monogynia class of plants, with a tubulated
monopetalous llower, trifid at the limb

; the
fruit is a long, obtusely trigonal, and acumi-
nated capsule, formed of three valves, and
containing only one cell, with numerous seeds
affixed to a long capillary plume. There are
16 species.

TILLER of a ship, a strong piece of
wood fastened in the head of the rudder, and
in small ships and boats called the helm.

In ships of war, and other large vessels,
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the tiller is fastened to the rudder in the gun-

room ; and to the other end there are ropes

fastened, which pass upwards to the quarter-

deck, where the ship is steered by means of

a wheel.

TILLCEA, a genus of plants of the class

tetrandria, and the order tetragynia, and in

the natural system ranging under the 13th or-

der, succulent*. The calyx has three or four

divisions; the petals are three or four, and

equal
;
the capsules three or four, and poly-

spermous. 1 here are eight species, of which

one only, the muscosa, is a native of Eng-

land. The muscosa, or procumbent tilloea,

has prostrate stems, almost erect, generally

red, and growing longer after flowering. The
parts of fructification are always three. The
leaves grow in pairs, and are fleshy, ft is

found on dry heaths in Norfolk and Suffolk,

and flowers in May and June.

TILLAGE See Husbandry.
TILT-BOAT, a boat covered with a tilt,

that is, a cloth or tarpawlin, sustained by
hoops, for the sheltering of passengers.

TIMBER, includes all kinds of felled

and seasoned woods. See Acer, Betulus,
Fr.axin.us, Quercus, Pinus, Platanus,
Populus, Ulmus, &c.
Of all the different kinds known in Europe,

oak is the best for building, and even when it

lies exposed to air and water, there is none
equal to it. Fir- timber is however perhaps

more generally useful than any other. It is

used for flooring, wainscoting, and the orna-

mental parts of building within doors. Elm is

the next in use, especially in England and
France; it is very tough and pliable, and
therefore easily worked ; it does not rea-

dily split ; and it bears driving of bolts and
nails better than any other wood. Ash is

chiefly used by wheelwrights and coach-

makers, for shafts, naves, &c. Beech is also

’“used for- many purposes ;
it is very tough and

white when young, and of great strength,

but liable to warp very much when exposed

to the weather, and to be worm-eaten when
used within doors

;
its greatest use is for

planks, bedsteads, chairs, and other house-

hold goods. Wild-chesnut timber is by
many esteemed to be as good as oak, and

seems -to have been much used in old build-

ings ;
but whether these trees are more scarce

at present than formerly, or have been found

not to answer so well as was imagined, this

timber is now but little used. Walnut-tree

is excellent for the joiner’s use, it being of a

more curious brown colour than beech, and

not so subject to the worms. The poplar,

abel, and aspen-tree, which are very little

different from each other, are sometimes

used instead of fir, but mostly by turners, &c.

The goodness of timber not only depends on

the soil and situation in which it stands, but

likewise on the season wherein it is felled.

In this, people disagree very much ; some are

for having it felled as soon as its fruit is ripe,

others in the spring, and many in the autumn.

But as the sap and moisture of timber are cer-

tainly, the causes that it perishes much sooner

than it otherwise would do, it seems evident

that timber should be felled when there is the

least sap in it, viz. from the time that the

leaves begin to fall, till the trees begin to bud.

This work usually commences about the end
of April in England, because the bark then

,

rises most freely ;
for where a quantity of

timber is to be felled, the statute requires it
J

to be done then, for the advantage of tanning,
j

After timber has been felled and sawed,
j

it must be seasoned ; for which purpose some
advise it to be laid up in a very dry airy

j

place, yet out of the wind and sun, or at least

free from the extremities of either
;
and that

it may not decay, but dry evenly, they re-

commend it to be daubed over with cow-
dung. It must not stand upright, but lie

all along, one piece over another, only kept
!

apart by short blocks interposed, to prevent

a certain mouldiness which they are other-

wise apt to contract in sweating on one an-

other; from which arises frequently a kind

of fungus, especially if there are any sappy

parts remaining. Others advise the planks

of timber to be laid for a few days in some
pool or running stream, in order to extract

the sap, and afterwards to dry them in the sun

or air. By this means, it is said, they will be
prevented from either chopping, casting, or

cleaving, but against shrinking there is no
remedy. Some again are for burying them
in the earth, others in a heat ; and some for

scorching and seasoning them in fire, espe-

cially piles, posts, &c. which are to stand in

water or earth. The Venetians first found

out the method of seasoning by lire, which is

done after this manner: they put the piece

to be seasoned into a strong and violent

flame, in which they continually turn it round
by means of an engine, and take it out when
it is every where covered with a black coaly

crust; when the internal part of the wood is

so hardened, that neither earth nor water can

damage it for a long time afterwards.

After the planks of timber have been well

seasoned and fixed in their places, care is to

be taken to defend or preserve them ;
to

which the smearing them with linseed-oil, tar,

or other oleaginous matter, contributes much.
To measure round timber, let the mean

circumference be found in feet and decimals

of a foot; square it, multiply this square by
the decimal 0.079577, and the product by
the length. Ex. Let the mean circumference

of a tree be 10.3 feet, and the length 24 feet.

Then 10.3 X 10.3X0.079577X24= 202.615,

the number of cubical feet in the tree. The
foundation of this rule is, that when the cir-

cumference of a circle is 1, the area is

0.0795774715, and that the areas of circles

are as the squares of their circumferences.

But the common way used by artificers

for measuring round timber, differs much
from this rule. They call one-fourth part of

the circumference the girt, which is by them
reckoned the side of a square whose area

is equal to the area of the section of the tree ;

they therefore square the girt, and then mul-

tiply by the length of the tree. According to

their method, the tree of the last example
would be computed at 159.13 cubical feet

only.

For measuring hewn or square timber, the

custom is to find the middle of the length of

the tree, and there to measure its breadth,

by clapping two rules to the sides of the tree,

and measuring the distance betwixt them ; in

like manner they measure the breadth the

other way. If the two are found unequal,

they are added together, and half their sum
is taken for the true side of the square.

Timber, strength of.
“ After spending

much time,” says Mr. Smart, “ in making
various experiments, and comparing the re-

5
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suits with those of Buffon, Belidore, &c. the
differences were so great, that it would be
wasting time to enumerate them: I shall

therefore only mention some useful observa-

tions necessary to be known by all those me-
chanics who use timber; and point out some
evident errors in a table of Belidore’s, sup-

posed to be the result of the best set of expe-
riments ever produced in transverse strains.

He tells us, that a bar of wood, Unity -she

inches long, and one inch square, supported
at the ends by two props, will break with a

weight of 187 pounds on the middle, if it is

loose at the ends ; but if the ends are firmly

fixed, it will require 283 pounds to break it.

“This appeared to me so great an error, that

I was induced to put little or no confidence in

many of his experiments; and, in conse-
quence, I made two laths of fir, of the same
dimensions, one with a strong shoulder at

each end, to prevent its bending, which hav-
ing firmly lixed in a frame, it carried a weight
more than ten times greater than that which
was loose.”

The fibres of timber requiring so great a
force to tear them asunder in a vertical direc-

tion, and being easily broken by a transverse

strain, when compared to that of a rope car-

rying nearly an equal weight in all directions,

opens a wide field for useful experiments.
All timber-trees have their annual circles, or
growths, which vary greatly according to

the soil and exposure to the sun. The north-
east side of the trees (being much smaller in

the grain than the other parts, which are more
exposed to the sun) is strongest for any co-
lumn that has a weight to support in a ver-
tical direction

;
because its hard circles, or

tubes, are nearer each other, and the area
contains a greater quantity of them

;
nor are

they so liable to be compressed by the
w'eight, or to slide past each other, as when
they are at a greater distance. On the other’

hand, this part of the tree is not fit for a trans-

verse strain; because the nearer the hard
circles are to each other, the easier the beam
wifi break, there being so little space between
them, that one forms a fulcrum to break the
other upon : but that part of a tree, the tubes
of which are at a greater distance, or of larger

grain, is more elastic, and requires a greater
force to break it; because the outside fibre

ou the convex side
; cannot snap till the next

one is pressed upon it, which forms the ful-

crum to break it on. It is generally observed
in large timbers, such as masts, that the frac-

ture is seldom on the convex, but usually on
the concave side

;
wdficb is owing to the fibres

on the concave side being more readily

forced past each other, and those on the
convex being so difficult to be torn asunder,
that they cannot snap, in consequence of the
largeness of the segment of the circle they
describe when on the strain. The curve de-
scribed by the inner layers of the wood being
so large, and indeed little less than a straight

line, cannot form a fulcrum to break the
outer ones upon; and as the convex side, or

that on which the fibres are extended, ought
to be always free from any mortise or inci-

sion on the outside, the strength decreases-as

it approaches the centre.

Figs. 6, 7, 8, 9, and 10, Plate Ship-build-

ing, describe the simple method invented
by Mr. George Smart, of converting all

timber that is straight, and intended for

square beams, to great advantage in general
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use. Fig. 8 is a section of the but-end of a

tree, two feet in diameter, sawn or chopped
diagonally. Fig. 9 is the other end, sawn
square, one foot each Side : cut it exactly

through the centre in two cross-cuts ab, de,

it will produce four pieces ; which are put to-

gether, as in tigs, 6 and 7, with the centre
turned outwards, the but-'end of one piece

with the small end of the other, and dowel or

bolt them together as tig 10: you will then
form a beam, whose section is shewn in ligs.

6 and 7, regular from one end to the other,

with the advantage of having the heart of

the tree in the place where the hardness and
strength are most wanted, viz. in the corners

which form the abutments; whereas, the

same tree squared into a parallel beam, would
have been much smaller, and the soft or

sappy parts of the wood < x posed to the ac-

tion of the air and moisture. In (lush-framing

it is observable, that the failure of all timber
in old buildings has commenced much sooner
than they otherwise would have done, owing
to the sappy wood being at the corners of the

principal beams, which soon decays, as its

spongy quality attracts the moisture
;
whereas

the heart, especially of oak, will be as sound
as the lirst day it was used.

As all beams take their weight horizon-

tally, or on any1 transverse bearing, have
their principal strain on the upper and lower
surface, every workman ought to guard
against having sap in beams, because if they
do not immediately decay, they shrink, so as

to let loose all the framing, and soon cripple

the building or machine: but on Mr. Smart’s
plan the sappy part of the wood is excluded
from what would cause its decay, and the

timber increased in quantity is considerably
more than the extra labour and expence.

A tree of oak, forty feet long and two feet

diameter at the but-end, and one foot at the
top, when put together on this plan, will

have its sides each. 18 inches square, which
contains 90 feet; whereas, on the old plan

40 would be the content of a square beam,
cut from the same tree ; 50 cubic feet would
have been cut off as slabs, or chopped up for

the tire. The expence of sawing and putting

a beam of the above dimensions in London in

the year 1802 would have been as follows

:

Four outside cuts at 14 inches deep l. s. d.

Two breaking, cut at 18 ( . , .

Length 40 feet, 306 feet sawing at C
7s. 6d. )

120 12-inch dowels, at Id. each 0 10 0
Boring 240 holes, and putting to-

gether - - 15 0

2 18 0

Allowing the 50 feet saved to be worth 61.

then the proprietor would save 3/. 2s. in each
beam so converted. The dowels ought not

to go through, as that would weaken the

timber. In an 18-inch beam the dowels
should come within three inches of the out-

side ; but where a mortise is cut in place of

a dowel, it is proper to have an iron screw
bolt to prevent the joint opening with the

pressure of the tennon
;
and the work ought

to be put together with screw clamps, for nails

or hammers bruise the wood, and destroy he
cohesion of its fibres for a considerable depth.

The method we are here describing is in-

cluded in Mr. Smart’s patent for hollow masts

described incur article Ship
;

yet, as far as.

relates to lessening the consumption of Eng-
lish oak, and introducing the larch and firs

of our own growth into general use, Mr.
Smart has liberally granted licences to all

who chose to apply to him for them, masts,

yards, bowsprits, &c. excepted.
Timber trees, in law, are properly oak,

ash, and elm. In some particular countries,

by local custom, other trees being commonly
there made use of for building, are considered

as timber. 2 Black. 28. Of these, being part

of the freehold, larceny cannot becomnutted;
but if they are severed atone time, and car-

ried away at another, then the stealing of

them is larceny. And by several late sta-

tues the stealing of them in the first instance

is made felony, or incurs a pecuniary forfei-

ture. 4 Black: 233.

For the better preservation of roots, shrubs,

and plants, it is by the 6 G. 111. c. 48, enact-

ed, that from and after the 24th day of June,

1766, every person convicted of damaging,
destroying, or carrying away any timber tree

or trees, or trees likely to become timber,

without consent of the owner, &c. shall for-

feit for the lirst offence not exceeding 20/.

with the charges attending; and on non-pay-

ment shall be committed for not more than
twelve, nor less than six, months ; for the se-

cond offence, a sum not exceeding 30/. and
on non-payment shall be committed for not

more than eighteen, and not less than twelve,

months
;
and for the third offence is to be

transported for seven years. All oak, beech,

chesnut, walnut, ash, elm, cedar, fir, asp, lime,

sycamore, and birch, trees, shall be deemed
and taken to be timber-trees within the in-

tent of this act.

By the same act, the plucking or spoiling

of roots, shrubs, or plants, is subject to a fine

of 4/. for the first offence, and 5/. for the se-

cond, and transportation tor the third. Jus-

tices of peace are to put this act in execution.

TIME, in music, is an affection of sound,

by which we denominate it long or short, with

regard to its continuance.

Common, or double time, is of two spe-

cies. 1. When every bar or measure is equal

to a semibreve, or its value in any combi-
nation of notes of a lesser quantity. 2. When
every bar is equal to a minim, or its value in

lesser notes. The movements of this kind of

measure are various, but there are three

common distinctions; the first slow, signified

by the mark C
;
the second brisk, signified

by ££; the third very.quick,signified by

The old musicians were acquainted with

no more than two sorts of time : one of three

measures in a bar, which they called perfect;

and the other of two, considered as imperfect.

, When the time was perfect, the breve was
equal to three semibreves, which was ex-

pressed by an entne circle, barred or not

barred, and sometimes also by this compound
3

character
^

. When the time was imperfect,

the breve was equal only to two semibreves,

which was indicated by a semicircle, or C.
Sometimes the C was reversed, as thus 3,
which' signified a diminution, by one-half, of

the powers of the notes ; a particularity some-
times denoted in the more modern music by
a perpendicular bar drawn through the cha-

racter, as thus The time of the full C
~

4 '
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was generally called the major lime, and that
! of the reversed 3 the minor time.

I

The moderns have added to the old music
a combination of times; but still we may say
that we have no more than two times, com-
mon and triple: since the time of nine
crotchets, or nine quavers in a bar, is but a
species of triple time; and that of six
crotchets, or six quavers in a bar, though
called a compound common time, being mea-
sured by two beats, one down and one up,
is as absolutely common time as that of four
crotchets in a bar.

With respect to the velocities of the dif-

ferent species of time, they are as various as
the measures and modifications of,music, and
are generally expressed by some Italian word
or phrase at the beginning of each movement,
as larghetto (rather slow), presto (quick),
&c. But when once the time of the improve-
ment is determined, all the measures are to
be perfectly equal, that is, every bar is to

|

take up the same quantity of time, and the

j

corresponding divisions of the bars areterbe
perfectly symmetrical with respect to each
other.

Tim e-k eepers, in a general sense, denote
instruments adapted tor measuring time. See
Chronometer.

In a more peculiar and definite sense, time-
keeper is a term first applied by Mr. John
Harrison to his- w atches constructed for de-
termining the longitude at sea, and forwheih
he received, at different times, the parlia-

mentary reward of twenty thousand pounds.
Several other artists have since received also
considerable sums for their improvements of
time-keepers, as Arnold, Mudge, &c. See
Longitude.
This appellation is now become common

among artists, to distinguish such watches as
are made with extraordinary care and accu-
racy for nautical or astronomical observa-
tions.

The principles of Mr. Harrison’s time-
keeper, as they were communicated by him-
self to the commissioners appointed to re-

ceive and publish the same in the year 1765,
are as follow:
“ In this time-keeper there is the greatest

care taken to avoid friction, as much as can
be, by the wheels moving on small pivots, and
in ruby-holes, and high numbers in the wheels
and pinions.

“ The part which measures time goes but
the eighth part of a minute without winding
up ; so that part is very simple, as this wind-
ing-up is performed at the w heel next to the
balance-wheel, by which means there is al-

ways an equal force acting at that wheel, and
all the rest of the work has no more to do in
the measuring of time than the person that
winds up once a day.
“ There is a spring in the inside of the

fusee, which I will call a secondary main
spring. This spring is always kept stretched
to a certain tension by the main spring; and
during the time of winding up the time-
keeper, at which time the main spring is not
suffered to act, this secondary spring supplies
its place.

“ In common watches in general, the
wheels have about one-third the dominion
over the balance that the balance-spring has

;

that is, if the power which the balance-spring
lias over the balance is called three, that from
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|p wheel is one ; but in this time-keeper the

(heels have only about one-eightieth part of

je power over the balance that the balance-

Iring has; and it must be allowed, the less

|e wheels have to do with the balance, the

letter. The wheels in a common watch
Iving this great dominion over the balance,
ley can, when the watch is wound up, and
pe balance at rest, set the watch a going

;

ut when my time-keeper’s balance is at rest,

hd the spring is wound up, the force of the

Teels can no more set it a going than the
'heels of a common regulator can, when the
'eight is wound up, set the pendulum a

ibrating
; nor will the force from the wheels

love the balance when at rest, to a greater
ngle in proportion to the vibration that it is

i fetch, than the force of the wheels of a

ommon regulator can move the pendulum
“orn the perpendicular, when it is at rest.
“ My time-keeper’s balance is more than

iree times the weight of a large-sized com-
1011 watch balance, and three times its dia-

leter; and a common watch balance goes
prough about six inches of space in a second,
jut mine goes through about twenty-four
aches in that time

;
so that had my time-

eeper only these advantages over a common
'atch, a good performance might be expect-
d from it. But my time-keeper is not affect-

'd by the different degrees of heat and cold,

tor agitation of the ship ; and the force from
he wheels is applied to the balance in such a

planner, together with the shape of the ba-

mce-spring, and, if I may be allowed the

erm, an artificial cycloid, which acts at this

ring
; so that from these contrivances, let

e balance vibrate more or less, all its vibra-

ions are performed in the same time ; and
herefore if it goes at all, it must go true. So
hat it is plain from this, that such a time-

:eeper goes entirely from principle, and not
com chance.”
We must refer those who may desire to see

. minute account of the construction of Mr.
larrison’s time-keeper, to the publication

•y'order of the commissioners of longitude.

We shall here subjoin a short view of the

improvements in Mr. Harrison’s watch, from
he account presented t® the board of .longi-

ude by Mr. Ludlarn, one of the gentlemen
o whom, by order of the commissioners, Mr.
larrison discovered and explained the prin-

ciple upon which his time-keeper is con-
tructed. The defects in common watches
jrhich Mr. Harrison proposes to remedy, are

diiefly these : 1. That the main spring acts

lot constantly with the same force upon the
vheels, and through them upon the balance.

J. That the balance, either urged with au
mequal force, or meeting with a different re-

istance from the air, or the oil, or the fric-

ion, vibrates through a greater or less arch.

|. That these unequal vibrations are not
icrformed in equal times. And, 4. That the

orce of the balance-spring is altered by a

Tange of heat.

To remedy the first defect, Mr. Harrison
ias contrived that his watch shall be moved
iy a very tender spring, whwh never unrolls

tself more than one-eighth part of a turn,

iiid acts upon the balance through one wheel
jiily. But such a spring cannot keep the

vatch in motion a long time. He has, there-

ore, joined another, whose office is to wind

jp
the- first spring eight times in 'every mi-

juffl, and which is itself wound up but ©nee a

;
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day. To remedy the second defect, he uses

a much stronger balance-spring than in a

common watch. For if the force of this

spring upon the balance remains the same,
whilst the force of the other varies, the errors

arising from that variation will be the less, as

the fixed force is the greater. But a stronger

spring will require either a heavier or a larger

balance. A heavier balance would have a

greater friction. Mr. Harrison, therefore,

increases the diameter of it. In a common
watch it is under an inch, but in Mr. Harri-

son’s, two inches and two tenths. However,
the methods already described only lessening

the errors, and not removing them, Mr. Har-
rison uses two ways to make the times of the

vibrations equal, though the arches maybe
unequal : one is to place a pin so that the

balance-spring pressing against it, has its force

increased, but increased less when the varia-

tions are larger; the other, to give the pallets

such a shape, that the wheel may press them
with less advantage when the vibrations are

larger. To remedy the last defect, Mr.
Harrison uses a bar compounded of two thin

plates of brass and steel, about two inches in

length, riveted in several places together,

fastened at one end, and having two pins at

the other, between which the balance-spring

passes. If this bar is straight in temperate
weather (brass changing its length by heat

more than steel), the brass side becomes con-

vex when it is heated, and the steel side when
it is cold ; and thus the pins lay hold of a dif-

ferent part of the spring in different degrees
of heat, and lengthen or shorten it as the re-

gulator does in a common watch.

The principles on which Mr. Arnold’s

time-keeper is constructed are these: The
balance is unconnected with the wheel-work,

except at the time it receives the impulse to

make it continue its motion, which is only

whilst it vibrates 10° out of 380°, which is

the whole vibration
;
and during this small

interval it has little or no friction, but what
is on the pivots, which work in ruby holes on

diamonds. It has but one pallet, which is a

plane surface formed out of a ruby, and has

no oil on it. Watches of this construction,

says Mr. Lyons, go whilst they are wound
up

;
they keep the same rate of going in every

position, and are not affected by the different

forces of the spring; and the compensation

for heat and cold is absolutely adjustable.

TIN, a metal known to the antients : the

Phenicians procured it from Spain and Britain,

with which nations they carried on a very

extensive and lucrative commerce. This

metal has a fine white colour, like silver ; a

slight disagreeable taste, and emits a peculiar

smell when rubbed. Its specific gravity is

729. It is very malleable. Tin-leaf or foil

is about tb part of an inch thick, and it

might be reduced to half this thickness. It

is very flexible, and produces a remarkable

crackling noise when bended, and when heat-

ed to 442° it melts. When exposed to the

air it very soon loses its lustre, and assumes a

greyish-white colour, but undergoes no far-

ther change. Neither is it sensibly altered

by being kept under cold water; but when

the stream of water is made to pass over red-

hot tin, it is decomposed, the tin is oxidated,

and hydrogen gas is evolved.

When tin is melted in an open vessel, its

surface becomes very soon covered with a

5 1

»•

80 1

grey powder, which is an oxide of the metal.

If the heat is continued, the colour of the

powder gradually changes, and at least it be-

comes yellow, in this state it is known by
the name of putty, and employed in polishing

glass and other hard bodies. When tin is

heated very violently in an open vessel, it

takes fire, and is converted into a fine white

oxide, which may be obtained in crystals.

Tin is capable of combining with two dif-

ferent proportions of oxy gen, and of forrhing

two oxides ;
usually distinguished, on account

of their colour, by the names of the yellow

and the white oxide.

The protoxide may be obtained by ex-

posing tin to a strong heat under a muffle,

constantly stirring it with a rod. It may be

procured also by dissolving tin in diluted

nitric acid without the assistance of heat, and

then precipitating the oxide by pure potass ;

but in that case it retains a little acid, and

has a white colour. It is composed of about

20 parts of oxygen and 80 of tin.

The peroxide may be obtained by beating

tin in concentrated nitric acid. A violent

effervescence ensues, and the whole of the

tin is converted into a white powder, which

is deposited at the bottom of the vessel. It

is composed of about 28 parts of oxygen and
72 of tin.

Tin combines with sulphur and phospho-

rus ; but it lias never been combined with

carbon or hydrogen

.

Sulphuret of tin may be formed by throw-

ing bits of sulphur upon the metal melted i*

a crucible, or by fusing the two ingredients

together. It is brittle, heavier than tin, and

not so fusible. It is of a blueish colour and
lamellated structure, and is capable of cry-

stallizing. According to Bergman, it is com-
posed of 80 parts of tin and 20 of sulphur ",

according to Pelletier, of 85 parts ot tin and
1 5 of sulphur.

When equal parts of white oxide of tin and
sulphur are mixed together and heated gra-

dually in a retort, some sulphur and sulphu-

rous acid are disengaged; and there remains

a substance composed of 40 parts of sulphur

and 60 of white oxide of tin, formerly called

aurum musivum, musicum, or mosaicum, and

now sulphureted oxide of tin. It consists of

beautiful gold-coloured flakes, exceedingly

light, which adhere to the skin.
r

l lie pro-

cess for making this substance was formerly

very complicated. Pelletier first demon-
strated its real composition, and was hence

enabled to make many important improve-

ments in the manner ot manufacturing it.

Phosphuret of tin may be formed by melt-

ing in a crucible equal parts of filings ot tin

and phosphoric glass. 1 in has a greater affi-

nity for oxygen than phosphorus lias. Part

of the metal therefore combines with the

oxygen of the glass during the fusion, and

flies off in the state of an oxide, and the rest

of the tin combines with the phosphorus.

The phosphuret of tin may be cut with a
knife; it extends under the hammer, but se-

parates in laminae When newly cut, it has

the colour of silver
;

its filings resemble those

of lead. When these filings are thrown on

burning coals, the phosphorus takes fire.

This phosphuret may likewise he formed hv
dropping phosphorus gradually into melted

tin. According to Pelletier, to whose expe-

riments we are indebted for the knowledge of

all the phosphurets, it is composed of aboufc
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85 parts of tin and 15 of phosphorus. Mar-'
graf also formed this phosphuret, but he was

ignorant of its composition.
~
'Fin does not combine with azote or mu-

riatic acid; though the last substance con-

verts it into an oxide.

'f in is capable of combining with most of

the metals, and some of its alloys are much
employed. The greater number of them
are brittle. The older metallurgists consi-

dered it as a property of tin to render other

metals brittle. Hence they called it diabolus

metallorum.
1 . It mixes readily with gold by fusion ;

but the proportions in which these metals

combine chemically are still unknown. When
one part of tin and twelve of gold are melted

together, the alloy is brittle, hard, and bad-

coloured. Twenty-four parts of gold and one

of tin produce a pale-coloured alloy, harder

than gold, but possessed of considerable

ductility. Gold alloyed with no more than

of tin is scarcely altered in its properties,

according to Mr. Alchorne; but Mr. Tillet,

who more lately examined this alloy, found,

that whenever it was heated it broke into a

number of pieces. It is very difficult to

separate these metals from each other. The
method is, to fuse the alloy with sulpliuret

of antimony.

2. 'Fhe alloy of platinum and tin is very

fusible and brittle, at least when these metals

are mixed in equal proportions. Twelve
parts of tin and one of platinum form an alloy

possessed of considerable ductility, which be-

comes yellow when expo edto the air.

3. The alloy of silver and tin is v*ry brittle,

hard, and durable. The two metals can

scarcely be separated again by the usual pro-

cesses. This alloy has been applied to no

use.

4. Mercury dissolves tin very readily cold

;

and these metals may be combined in any

proportion by pouring mercury into melted

tin. The amalgam of tin, when composed of

three parts of mercury and one of tin, cry-

stallizes in the form of cubes, according "to

Daubenton ;
but, according to Sage, in grey

brilliant square plates, thin towards the edges,

and attached to each other so that the cavi-

ties between them are polygonal. It is used

to silver the backs of glass mirrors. See
Foliation oflooking-glasses .

5. Tin unites very readily with copper,

and forms an alloy exceedingly useful for a

great variety of purposes. Of this alloy can-

nons are made ;
bell-metal ; bronze ; and the

mirrors of telescopes, are formed of different

proportions of the same metals. The addi-

tion of tin diminishes the ductility of copper,

and increases its hardness, tenacity, fusibility,

and sonorousness. The specific gravity of

the alloy is greater than the mean density of

the two metals. It appears, from the expe-

riments of Mr. Briche, that this augmenta-

tion of density increases with the tin
; and that

the specific gravity, when the alloy contains

100 parts of copper and 16 of tin, is a maxi-

mum: it is 8.87. The specific gravity of

equal parts of tin and copper is 8.79, but it

ought only to be 8 ;
consequently the den-

sity is increased 0.79. In order to mix the

two metals exactly, they ought to be kept a

jona- time in fusion, and constantly stirred,

otherwise the greater part of the copper will

sink to the bottom, and the greater part of

the tin rise to the surface
;
and there will be
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formed two different alloys, one composed

of a great proportion of copper combined with

a small quantity of tin, the other ot a great

proportion of tin alloyed with a small quantity

of copper.

Bronze and the metal of cannons are com-

posed of from 6 to 12 parts of tin combined

with 100 parts of copper. This alloy is

brittle, yellow, heavier than copper, and has

much more tenacity; it is much more tusible,

and less liable to be altered by exposure to

the air. It was this alloy which the antients

used for sharp-edged instruments before the

method of working iron was brought to per-

fection. The yF.\**s of the Greeks, and per-

haps the ces of the Koinans, was nothing else.

Even their copper coins contain a mixture

of tin.

Bell-metal is usually composed of three

parts of copper and one part of tin. Its co-

lour is greyish-white; it is very hard, sono-

rous, and elastic. The greater part of the

tin may be separated by melting the alloy,

and then pouring a little water on it. The
tin decomposes the water, is oxidated, and

thrown upon the surface.

The mirrors of telescopes are formed by

melting together three parts of tin and one

part of copper. This alloy is very hard, of

the colour of steel, and admits ot a fine po-

lish. But besides this there are many other

compounds used for the same purpose.

Vessels of copper, especially when used as

kitchen-utensils, are usually covered with a

thin coat of tin, to prevent the copper from

oxidating, and to preserve the food which is

prepared in them from being mixed with any

of that poisonous metal. These vessels are

then said to be tinned. Their interior sur-

face is scraped very clean with an iron in-

strument, and rubbed over with sal ammo-
niac. The vessel is then heated, and a little

pitch thrown into it, and allowed to spread on

the surface. Then a bit of tin is applied all

over the hot copper, which instantly assumes

a silvery whiteness. The intention of the

previous steps of the process is, to have the

surface of the copper perfectly pure and me-
tallic

;
for tin will not combine with the oxide

of copper. The coat of tin thus applied is

exceedingly thin. Bayen ascertained, that a

pan nine inches in diameter, and three inches

three lines in depth, when tinned, only ac-

quired an additional weight of 2
1
grains. Nor

is there any method of making the coat

thicker. More tin indeed may be applied; but

a moderate heat melts it, and causes it to run

off.

6.

Tin does not combine readily with iron.

An alloy, however, may be formed, by fusing

them in a close crucible, completely covered

from the external air. We are indebted to

Bergman for the most precise experiments on

this alloy. When the two metals were fused

together, he always obtained two distinct

alloys
;
the first composed of 21 parts of tin

and one part of iron
;
the second of two parts

of iron and one part of tin. The first was

very malleable, harder than tin, and not so

brilliant ; the second but moderately mal-

leable, and too hard to yield to the knife.

The formation of tin-plate is a sufficient

proof of the affinity between these two metals.

This very useful alloy is formed by dipping

into melted tin thin plates of iron, thoroughly

cleaned by rubbing them with sand, and then

steeping them 24 hours in water acidulatec

by bran or sulphuric acid. The tin not onlj

covers the surface of the iron, but penetrate:

it completely, and gives the whole a w hilt

colour. See Tinning.
The affinities of tin, and its oxides, are, ac

cording to Bergman, as follow :

Tin.

Zinc,

Mercury,
Copper,
Antimony.
Gold,
Silver,

Lead,
Iron,

Manganese,
N ickei.

Arsenic,

Platinum,

Bismuth
Cobalt,

Sulphur.

TiN-sfone, an ore of tin which occurs i

masses, in rounded pieces, and crystallize!

These crystals are very irregular. Colour tlar

brown; sometimes yellowish grey, and som<
times nearly white. Somewhat transparer

when crystallized. Specific gravity 6.9 t

6.97. Before the blowpipe it decrepitate!

and on charcoal is partly reduced. Tingt
borax white. According to Klaproth it ;

composed of

77.50 tin

21.50 oxygen
.25 iron

.75 silica

100.00

TINCTURE. See Pharmacy.
Tincture, in heraldry, the hue or colou

of any thing in coat-armour. See Heralb
ry.
TINEA. See Medicine.
TINNING. Tinning is the art of coVfei

ing any metal with a thin coating of tii

Copper and iron are the metals most con
monly tinned. The use of tinning thes

metals is, to prevent them from being coi

roded by rust
;

as tin is not so easily acte

upon by the air or water, as iron and coppt
are.

What are commonly called tin-plates, o

sheets, so much used for utensils of varioi

kinds, are in fact iron plates coated with tii

The principal circumstance in the art t

tinning is, to have the surfaces of the met;
to be tinned perfectly clean and free froi

rust, and also that the melted tiy may b
perfectly metallic, and not covered with an
ashes or calx of tin.

Tinning of iron. When iron plates ar

to be tinned, they are first scoured, an
then put into what is called a pickle, whic
is sulphuric acid diluted with water

; ih

dissolves the rust or oxyde that was left aftt

scouring, and renders the surface perfectl

clean. They are then again, washed an
scoured. They are now dipped into a vesst

full of melted tin, the surface of which :

covered with fat or oil, to defend it from th

action of the air. By this means, the iro

coming into contact with the melted tin in

perfectly metallic state, it conies out con
pletely coated.

Oxide of tin.

Tartaric acid,

Muriatic,

Sulphuric,

Oxalic,

Arsenic,

Phosphoric,
Nitric,

Succinic,

Fluoric,

Saclactic,

Citric,

Lactic,

Acetic,

Boracic,'

Prussic.
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When a small quantity of iron only is to be

ined, it is heated, and the tin rubbed on

th a piece of cloth, or some tow, having

it sprinkled the iron with some powdered

sin, the use of which is to reduce the tin

at may be oxydated. Any inflammable

bstance, as oil for instance, will have in

line degree the same effect, which is owing

» their attraction for oxygen.

[Tinning of copper. Sheets of copper

iay be tinned in the same manner as iron,

fopper boilers, saucepans, and other kitchen

tensils, are tinned after they are made,

'hey are first scoured, then made hot, and

|e tin rubbed on as before with resin.

Nothing ought to be used for this purpose

ut pure grain tin; but lead is frequently

lixed with the tin, both to adulterate its

uality, and make it lie on more easily ;
but

;
is a" very pernicious practice, and ought to

e severely reprobated.

\l'o xvhiten brass or copper by boiling. Put

»e brass or copper into a pipkin with some
bite tartar, alum, and grain tin, and boil

Jem together. The articles will soon be-

ome covered with a coating of tin, which,

•hen well polished, will look like silver. It

in this manner that pins, and many sorts of

uttons, are whitened.

TINNITUS aurium, a noise or buzzing

i the ear, when it seems to receive sounds

•hich do not exist, or at least which are not

roduced by the motion of the external air

;

nd the ear being filled with a certain species

f sound, cannot admit other sounds, unless

|iey are,very violent. The tinnitus is of two

inds, the one proceeding from a distempera-

jre of the organ of hearing, the other from a

Border of the brain.

TIPHIA, a genus of insects of the order

ymenoptera. The generic character is,

louth with a membranaceous rounded jaw;

ie mandible arched and acute
;
no tongue

;

selers four, filiform, unequal, and inserted in

ae middle of the lip ;
antennae filiform, short,

pnvolute ;
sting concealed within the ab~

iomen. There are 27 species,

i T IPULA, a genus of insects of the order

Iptera. The generic character is, mouth

rched over by the upper jaw extended from

he head
;
palpi two, recurved, longer than

he head
;

proboscis recurved, very short.

I
The larger kinds of tipula? are, in general,

llistingui hed by their lengthened bodies, ho :

jzontaliy expanded wings, and the unusual

ength and slenderness of their legs, which are

Iso remarkably fragile; it being difficult to

andie the insect without breaking some of its

[mbs. The smaller kind have incumbent

lings, and in habit or general appearance are

jjiuch allied to gnats, and some are so very

mall as scarcely to exceed the tenth of an

nch in length. ’The larvae of this genus dif-

er in habit, according to their different modes

>f life, some being terrestrial, and others

.quatic. They feed on the softer kind of ve-

getable substances, as the fine fibres of roots,

fee. &e.

| The largest of the European tipulae, is the

jpula rivosa of Linmeus, often measuring

nore than an inch and a half in body ; and is

distinguished by its wings, which are .trans-

parent, with large dusky undulations inter-

mixed with white towards the rib or upper

xffie. This insect proceeds from a dusky or

Ueyish larva of a lengthened form, and *des-
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titute of legs. It is found beneath the roots

of grass in meadows, gardens, & c. and in the

months of July and August changes into a

lengthened and pointed chrysalis of a dusky

colour, out of which in September proceeds

the complete animal. This is popularly

known by the title of long legs, and is fre-

quently seen in houses during the autumnal

evenings, when it is remarkable tor the pro-

pensity, in common with many other insects,

of flying towards the flame of candles, and in

consequence, often perishing in the blaze,

Tipula hortorum, or the garden tipula, is

of somewhat smaller size than the preceding,

and is produced from a larva and chrysalis of

similar appearance with those of the former

kind, but of a darker or blacker colour. The
larva is found under grass-roots, &c. The
wings of this species are transparent, with ob-

scurely marked whitish variegations.

Tipula oleracea is a very common species,

of nearly similar size with the preceding, and

with transparent wings with a dusky rib or

upper edge. Its larva inhabits garden-grounds,

where it commits ravages among various

plants. In its appearance it resembles those

of the former kinds. It may be added, that

the chrysalis, in most of the terrestrial insects

of this tribe is furnished at the upper part

with a pair of short hornlike processes, per-

haps operating as a kind of spiracula; this

particularity is however still more striking

in those which belong to the aquatic kinds.

The tipula cornicina is of middle size, and
has transparent wings with a marginal dusky-

spot, and the body yellow, with three longi-

tudinal dusky streaks. Its larva, which is

found in meadows, & c. is brown, with a flat-

tened or truncated tail, beset with a certain

number of radiating soft spines or processes ;

and the chrysalis is slender, and furnished,

as in most others, with minute spines about

its segments, by the assistance of which it is

enabled to elevate itself to the surface when
the time of its ultimate change takes place.

Tipula crocata is one of the few insects of

this genus adorned with lively colours. It is

of a polished black, with yellow rings round

the abdomen.

Of those in which the wings arc generally

incumbent, the tipula plumosa, so named
from its plumed antenna?, may serve as an ex-

ample. This insect is of the size of a gnat,

which it so much resembles in its general ap-

pearance as to be frequently mistaken for

one: its colour is a greenish brown. The
larva is aquatic, bears a considerable resem-

blance to those of the genus culex, as does

likewise the chrysalis or pupa ; which, instead

of lying dormant during this state, is loco-

motive, playing about in the water, like the

larva, and, at the time of its change, springs

to the surface in order to give birth to the

complete insect.

Among the very small tipulae, none is more
familiar than the elegant species called by

Linnaeus tipula phalaenoides. 1 his minute

fly is very frequently observed in great num-
bers on windows during the decline of sum-
mer, appearing principally in the evening.

It has so little the appearance of a genuine

tipula, that it would hardly be considered as

belonging to this genus by a common spec-

tator. Its general length is about the tenth

of an inch ;
and the wings, which are very

large in proportion to the insect, are of an
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oval shape, and of a grey colour, elegantly
mottled or variegated with dusky sprCks’;

the edges are deeply fringed with hair, and
the nerves beset with oblong scales or fea-

thers, and the whole insect, microscopically
examined, exhibits a highly elegant appear-
ance.

Tipula hirta so much resembles the last,

that it might perhaps be rather considered as

a variety or sexual difference than truly dis-

tinct. It is, however, a trifle larger, and of a
darker colour. There can be little doubt
that the larva? of these minute species are
aquatic, but they seem to be hitherto un-
described. There are 123 species.

TITANIUM, a metal found in black
sand, resembling gunpowder, in Cornwall,
and upon examination it is found to possess
the following properties:

Its colour is orange-red, and it has a good
deal of lustre. As it has been only obtained
in very small agglutinated grains, neither its

hardness, specific gravity, nor malleability,

has been ascertained. It is one of the
most infusible of metals, requiring a greater
heat to melt it than can be produced by any
method at present known.

When heated in the open air, it combines
readily with oxygen, and seems capable of
forming three different oxides

;
namely, the

blue or purple, the red, and the white.

The protoxide, which is of a blue or purple
colour, is formed, when titanium is exposed
hot to the open air, evidently inconsequence
of the absorption of oxygen.

The deutoxide or red oxide is found native.

It is often crystallized in four-sided prisms.

Its specific gravity is about 4.2; and it is

hard enough to scratch glass. When heated
it becomes brown, and when urged by a very
violent fire some of it is volatilized. When
heated sufficiently along with charcoal, it is

reduced to the metallic state,

The peroxide or white oxide may be ob-
tained by fusing the red oxide in a crucible

with four times its weight of potass, and dis-

solving the whole in water. A white powder
soon precipitates, which is the white oxide of

titanium. Vauquelin and Hecht have shown
that it is composed of 89 parts of red oxide
and 11 parts of oxygen.

Titanium does not seem to be capable of

combining w ith sulphur.

Phosphuret of titanium has been formed by
Mr. Chenevix by the following process : lie

put a mixture of charcoal, phosphat of tita-

nium (phosphoric acid combined with oxide
of titanium), and a little borax, into a double
crucible, well luted, and exposed it to the
heat of a forge. A gentle heat was first ap-
plied, which w7as gradually raised for three
quarters of an hour, and maintained for half

an hour as high as possible. The phosphuret

of titanium was found-in the Crucible in the
form of a metallic button. It is of a white
colour, brittle, and granular, and does not
melt before the blow pipe.

Vauquelin and Hecht attempted to com-
bine it with silver, copper, lead, and arsenic,

but without success. But they combined it

with iron, and formed an alloy of a grey co-
lour, interspersed with yellow-coloured’ bril-

liant particles. This alloy they were not
able to fuse.

The affinities of the oxides of titanium are,
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according to professor Lampadius, as fol-

low#:
Gallic acid, Sulphuric,

Phosphoric, Muriatic,,

Arsenic, Nitric,

Oxalic, Acetic.

TITHES, are the tenth part of the increase

yearly arising and renewing from the profits

of lands, the stock upon lands, and the per-

sonal industry of the inhabitants. And hence

they are usually divided into three kinds;

pre dial, mixed, and personal.

Predial tithes are such as arise merely and

immediately from the ground, as grain of all

sorts, hay, wood, fruits, herbs; for a piece ot

land or ground, being called in Latin pra-

Uium, whether it is arable, meadow, or pas-

ture, the fruit or produce thereof is called

predial, and consequently the tithe payable

for such annual produce is called a predial

tithe.

Mixed tithes are those which arise not im-

mediately from the ground, but from things

immediately nourished from the ground; as

by means of cattle depastured thereupon, or

otherwise nourished with the fruits ; as colts,

calves, lambs, chickens, milk, cheese, eggs.

Personal tithes are such as arise from the

labour and industry of man, employing
himself in some personal work, artifice, or

negot iation ; being the -tenth part of the clear

gain, after charges deducted. Watts, c. 59.

But this is seldom paid in England, except by
especial custom.

Tithes with respect to value, are divided

into great and small. Great tithes, are corn,

hay, wood. Small tithes, are the predial

tithes of all other kinds, together with those

that are mixed, and personal.

Tithes of common right belong to that

church, within the precincts of whose parish

they arise. But one person may prescribe

to have tithes within the parish of another;

and this is what is called a portion of tithes.

No tithe is due de jure of the produce of a

mine, or of a quarry, because this is not a fruit

of the earth, renewing annually
; but is the

substance of the earth, and has perhaps been
so for a great number of years. 1 Rol. Abr.

637.

But in some places tithes are due by cus-

tom of the produce of mines. 2 Vern. 46.

No tithe is due of lime: the chalk of which

this is made being part of the soil. 1 Rol.

Abr. 637.

Tithe is not due of bricks, which are made
from the earth itself. 2 Mod. 77.

Nor is tithe due of turf, or of gravel ; be-

cause both these are part of the soil. 1 Mod.
35.

It has been held, that no tithe is due of

salt, because this does not renew annually.

1 Rol. Abr. 642.

But every one of these, and all things of

the like kind, may by custom become titfi-

able. I Rol. Abr. 642.

Barren land converted into tillage: no

tithe shall be paid for the first seven years
;

but if it is not barren in its own nature, as if it

is woodland, grubbed and made fit for tillage,

tithes shall be paid presently
;

for woodland

is fertile, net barren. 1 Rol. Abr.

Glebe lands, in the hands of the parson,

«hall not pay tithe to the vicar, nor being in

the hands of the vicar, shall they pay tithe to ,

the parson, because the church shall not pay
10

tithes to the church. But if the parson lets

his rectory, reserving the glebe lands, he
shall pay the tithes thereof to the lessee.

Gibs. 661.

No tithes are due for houses ;
for t ithes are

only due of such things as renew from year to

year. 11 Rep. 16. But houses in London
are, by decree, which was confirmed by an

act of parliament, made liable to the payment
of tithes. 2 Inst. 659. There is likewise in

most antient cities and boroughs, a custom to

pay tithfes for houses; without which there

would be no maintenance in many parishes

for the clergy. 11 Rep. 16.

As to mills, it is now settled by a decree

of the house of lords, upon an appeal from a

decree of the court of exchequer, that only

personal tithes are due from the occupier of

a corn-mill. 2 Pere Will. Rep. 463.

The occupier of a new-erected mill, is

liable to tithes, although such mill is erected

upon land discharged of tithes. Cro. Jac.

429
Agistment, agisting in the strict sense of

the word, means the depasturing of a beast

the property of a stranger ; but this word is

constantly used, in the books, for depasturing

the beast of an occupier of land, as well as

that of a stranger. 5 Bac. Abr. An occupier

of land is not liable to pay tithe for the pas-

ture of horses, or other beasts, which are

used in husbandry in the parish in which they

are depastured ;
because the tithe of corn is

by their labour increased. 1 Roll. Abr. 646.

But if horses or other beasts are used in hus-

bandry out of the parish in which they are

depastured, an agistment tithe is due for

them. 7 Mod. 1 14 No tithe is due for the

pasture of milk-cattle which are milked in

the parish in which they are depastured; be-

cause tithe is paid of the milk of such cattle.

Lord Raytn. 130. No tithe is due for the

pasture of a saddle-horse which an occupier

of land keeps for himself or servants to ride

upon, Cro. Jac. 430.

An occupier of land is liable to an agist-

ment tithe for all such cattle as he keeps for

9ale. Cro. Eliz. 446. Milk-cattle which are

reserved for calving, shall pay no tithe for

their pasture whilst they are dry; but if they

are afterwards sold, or milked in another

parish, an agistment tithe is due for the time

they were dry. Lord Raym. 130. No tithe

is due from an occupier of land for the pas-

ture of young cattle, reared to be used in hus-

bandry or for the pail. Cro. Eliz. 476. But
if young beasts are sold before they come to

such perfection as to be fit for husbandry, or

before they give milk, an agistment tithe must
be paid for them. Het. 86. If cattle also,

which have neither been used in husbandry,

nor for the pail, are, after having been kept
some time, killed, to be spent in the family’of

the occupier of the land on which they are

depastured, no tithe is due for their pasture.

Jenk. 28 1

.

No tithe is due for the cattle, either of a

stranger or an occupier, which are depastured
in grounds that have in the same year paid

tithe of hay. 2 Rol. Rep. 191. But it is ge-
nerally true, that an agistment tithe is due for

depasturing any sort of cattle the property of

a stranger. Cro. Eliz. 276. No agistment
tithe is due for such beasts, either of a stranger

or an occupier, as are depastured on the

headlands of ploughed fields
;
provided, that

these are not wider, than is sufficient to tarn

the plough and horses upon. 1 Rol. Hep;
646. No tithe is due for such cattle as are

depastured upon land that has the same veat

paid tithe of corn. Mod. 216. If iand, wind:
has paid tithe of corn one year, is left unsown
the next year, no agistment is due for suefi

land; because by this lying fresh, the tithe

of the next crop of corn is increased. 1 Rol,

Rep. 642. But if suffered to lie fallow longer
than by the course of husbandry is usual, ar
agistment tithe is due for the beasts depas-

tured upon such land. Shep. Abr. 1098.
(

Sheep, after paying tithe of wool, had been
fed upon turnips not severed, bv which the!
were bettered to the value 'of five shilling’s:

each, and were then sold ; it also appeared,
that before the next shearing time, as man!
had been bought in as were sold, and that

of these tithe of wool had been paid, ft was
insisted, that if an agistment was to be pail
for the sheep sold, it would be a double tit™
ing

; but the court held that this was a new)

increase, and decreed the defendant to ac-

count for an agistment tithe. Gibs. Rep. in

Equi. 231. But in a later case the cour
held, that no agistment tithe should be paid

because sheep are aniinalia fructuosa. Bunl]

278.

Corn. It is held that no tithe is due of til

rakings of corn involuntarily scattered. Cn
Eliz. 178. But if more oi any sort of cor
is fraudulently scattered, than there woul
have been scattered if proper care bad bee
taken, tithe is due of the Takings of such cor
Cro. Eliz. 475. No tithes are due of th

stubbles left in corn-fields, after mowing c

reaping of corn. 2 Inst. 26l.

Tithe of hay is to be paid, though beasi

of the plough or pail, or sheep, are to b

foddered with such hay. 12 Mod. 197. Bi
no tithe is due of hay upon the headlands
ploughed grounds, provided that such heat
lands are not wider than is sufficient to tur

the plough and horses upon. 1 Rol. Abr. 64(
It is laid down in an old case, that if a ma
cuts down grass, and while it is in the swath
carry it away, and gives it to his plough-ca
tie, not having sufficient sustenance for thet

otherwise, no tithe is due thereof. 1 Rq
Abr. 645. And in a modern case, the cou
of exchequer was of opinion, that no lithe

due of vetches, or of clover, cut green an
given to cattle in husbandry. Rumb. 27{

Wood. Tithe of wood is not due in corr

mon right, because wood does not renew ai

nually ; but it was in antient times paid i

many places by custom. 2 Inst. 645. Faj
got wood, however, pays tithe.

Exemptions from tithes are of two kinds
either to be wholly exempted from payiri

any tithes, or from paying tithes in kind. Th
former is called de non decimando; the latti

de modo decimandi.

Prescription de non decimando, is to b
free from the payment of tithes, without an
recompence for the same. Concerning whicl
the general rule is, that no layman can pr<

scribe in non decimando
;

that is, to be dii

charged absolutely of the payment of tithe;

and to pay nothing in lieu thereof; unless h
begins his prescription in a religious or ecck
siastical person. But all spiritual persons, i

bishops, deans, prebendaries, parsons, an
vicars, may prescribe generally in non dec;

mando. 1 Rol. Abr. 653.



T I T

A modus decimandi, usually called by the

name of modus only, is where there is by

custom a particular manner of tithing, diffe-

rent from the general laws ot taking tithes in

kind, '[’his is sometimes a pecuniary com-

pensation, as so much an acre for the tithe of

land ; sometimes a compensation in work and

labour ; as that the parson shall have only

the twelfth cock of hay, and not the tenth, in

consideration of the owner’s making it for

him; sometimes in lieti of a large quantity,

when arrived to grdat maturity ;
as a couple

of fowls in lieu of tithe-eggs, &c. Any means

in short, whereby the general law' ot tithing

ia altered, and a new method ot taking them

is introduced, is called modus decimandi, or

special method of tithing. 2 Black. 29.

In order to make a modus or prescription

good, several qualifications are requisite. It

must be supposed to have had a reasonable

commencement ;
as that at the time of the

composition, the modus was the real value of

money, though now become much less. It

must be something for the parson’s benefit

;

therefore the finding straw for the body of the

church, the finding a rope for a bell, the pay-

ing 5s. to the parish-clerk, have been ad-

judged not to be good. But it is a good mo-

dus to be discharged, that one has time out

of mind been used to employ the profits for

the repair of the chancel, for the parson has

a benefit by that.

A modus must be certain; so a pre-

scription to pay a penny or thereabouts, for

every acre of land, is void for the uncertainty.

And’ it has been held, that if a precise day of

payment is not alleged, the modus will be

ill'; but now it is ffiolden, that where an

amenial modus has been paid, and no certain

day for the payment thereof is limited, the

same shall be due and payable on the last day

of the year. »

A modus must be antient; and therefore

if it is any thing near the value of the tithe,

it will be'supposed to be of late commence-

ment, and for that reason will be set aside.

A modus must be durable : for the tithe in

kind, being an inheritance certain, the re-

compence tor it should be as durable ;
there-

fore a certain sum, to be paid by the inha-

bitants of such a house, has been set aside,

because the house may go down and none in-

habit it.

And it must be constant and uninterrupted;

for if there have been frequent interruptions,

no custom or prescription can be obtained.

But after it has been once duly obtained, a

disturbance for ten or twenty years shall not

destroy it.

When a common is divided and inclosed, a

modus shall only extend to such tithes as the

common yielded before inclosure ;
such as

the tithes of wool, lambs, or agistment ;
but

not to the tithes of hay and corn, which the

common, whilst it was common, did never

produce. Bur. 1735.

The parson cannot come himself and set

out his tithe without the consent of the

owner ;
but he may attend and see it set out;

yet the owner is not obliged to give him no-

tice when he intends to set it out, unless, by

special custom. Id. 1891. Alter it is set

out, the care thereof as to wasting or spoiling,

rests upon the parson, and not upon the

owner of the land; but the parson may

spread, dry, and prepare his corn, hay, or the
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like, in any convenient place upon the ground,

till it is sufficiently weathered, and fit to be

carried into the barn. And be may carry

his tithes from the ground, either by tire

common way, or such other way as the

owner of the land uses to carry away his nine

parts. If the parson suffers his tithe to stay

too long upon the land, the other may dis-

train the same as doing damage, or he may
have an action on the case ;

but he cannot

put iu his cattle and destroy the corn or other

tithe, for that would be to make himself

judge what shall be deemed a convenient

time for taking it away. Lord Raym. 189-

Payment of tithes. By I Geo. I. c. 6, all

customary payments due to clergymen, the

payment of tithes, &c. are enforced ;
and the

prosecution in this case may be for any tithes

or church-rates, or any customary or other

rights, dues, or payments, belonging to any

church or chapel, which of right by law and

custom ought to be paid for the stipend or

maintenance of any minister or curate, offi-

ciating in any church or chapel, provided

that the same does not exceed 20/. But the

time is not limited, within which the same

shall become due.

And if any quaker shall refuse to pay or

compound for the same, any parson, vicar,

curate, farmer, or proprietor of such tithes,

or any churchwarden, chapelwarden, or other

person who ought to have, receive, or collect

any such tithes, rates, dues, or payments,

may make complaint to any two justices,

other than such as is patron of the church or

chapel, or interested in the tithes. 1 he

number of days is not limited between the

time of refusal and the complaint ; nor is it

hereby required that such complaint shall be

in writing. But it will be more conformable

to the usual practice in like cases, it it is in-

writing. Upon which complaint, the said

justices are required to summon in writing,

under their hands and seals, by reasonable

warning, such quaker, against whom such

complaint shall be made. And after appear-

ance, or on default of appearance (the warn-

ing or summons being proved before him

upon oath), they may proceed to examine on

oath the truth of the complaint, and to as-

certain and state what is due and payable

;

and by order under their hands aud seals,

they may direct and appoint the payment

thereof, so that the sum, ordered as aforesaid,

does not exceed 10/. ;
and also such costs and

charges, that upon the merits of the cause shall

appear, not exceeding 105. ;
and on refusal

to pay, any one of the two next justices, by

warrant under his hand and seal, may levy

the same by distress and sale, rendering the

overplus, the necessary charges ot distraining

being iirst deducted and allowed by the said

justice, unless it is in the case ot appeal, and

then no warrant of distress shall be granted

till the appeal shall be determined. Tithes

under the value of 40/. may also be recovered

bv the same process from persons who are

not quakers. As no time is limited for de-

taining the distress, nor charges allowed for

keeping it, it may be sold immediately.

Any person who shall think himself aggriev-

ed by the judgment of the two justices, may
appeal to the next session; where it the

judgment shall be affirmed, they shall decree

the same by order of session, and give costs

iga’.nst the appellant, to be levied by distress

TOD
and sale, as to them shall seem reasonable ,

and no proceeding herein shall be removec

by certiorari, or otherwise, unless the title o

such tithes shall be in question.

The withholding of tithes from tne paison

or vicar, whether the former is a clergyman

or lay-appropriator, is among the pecuniary

causes cognizable in the ecclesiastical coin 'L

,

but herein a distinction must be taken: for

the ecclesiastical courts have no jurisdiction

to try the right of tithes, unless between

spiritual persons, between spiritual men and

laymen, and are only to compel the pay-

ment of them when the right is not disputed..

2 Inst. 364.

Tithes, however, if of any considerable

value, are generally sued tor in the exchequer

by English bill, except where the suit is

founded on the statute of 2 and 3 Ed. v I. for

double or treble value, &o.

TITHINGMEN. In the Saxon times, for

the better conservation ot peace, and the

more easy administration ot ju-stice,
_

every

hundred was divided into ten districts or

tithings, each tithing consisting ot ten triborgs,

each friborg of ten families ;
in which tithing-

men, or civil deans, were to examine and de-

termine all smaller differences between vil-

lages and neighbours, but to refer all greater

matters to the superior courts, which had a

jurisdiction over the whole hundred.

TITLE, in law, denotes any right which a

person as to the possession of a thing ,
or

an authentic instrument, whereby he can

prove his right. See Right, &c.

As to the titles of the clergy ,
they denote

certain places wherein they may exercise

their functions, 'there are several lessons

why a church is called titulus; but that

which- seems to be the best, is because an-

tientlv the name of the saint to whom the

church was dedicated, was engraved on the

porch, as a sign that the saint had a title

to that church; and thence the church

itself was afterwards called titulus. In this

sense a title signifies tire church to which a

clergyman was admitted, and where he is

constantly to reside ;
and by the canons,

none shall be ordained without a title. 1 his

is in order to keep out such from the ministry

who, for want of maintenance, might bring a

disgrace upon the church. Can. 31.

In short, according to some writers, such a

title is an assurance of being preferred to an

ecclesiastical benefice; that is to say, a cer-

tificate that the clerk is provided ot some

church or place, or where the bishop that or-

dains him, intends shortly to admit him to a

benefice or curacy then void.

TITMOUSE.* See Parus.

TMESIS, in grammar, a figure whereby

a compound word is separated into two parts,,

and one or more words placed between them

:

thus, for quaecunque, Virgil says, quae me
cunque vocant terrae, &c..

TOAD. See Ran a-.

TOBACCO. See Nicotiana.

TODUS, the tod’/, in ornithology, a genus

belonging to the order ot pic:e. 1 lie beak is

slender, depressed, broad, and the base beset

with bristles; the nostrils are small and oval;

the toes are placed three before and one be-

hind ;
the middle are connected to the

outer. There are 15 species according to

Dr. Latham. “ Birds of this genus (says
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that eminent ornithologist) inhabit the warmer
parts ot America. They vary considerably
in their bills as to breadth, but all of them
have a certain flatness, or depression, which
is peculiar. They have a great affinity to the
flycatchers

; and, indeed, to speak the truth,

the two genera run much into one another.
However,in one thing they differ materially

;

for in the tody, the outer and middle toes are
much connected, whereas in the flycatcher
genus they are divided to their origin.”

r
l OLUIFERA, the balsam of tolu-tree, a

genus of plants of the class decandria, and
order monogynia. The calyx is five-toothed,

bell-shaped; petals five, obcordate; style

none. There is only one species, the balsa-
mum. This tree grows to a considerable
height: it sends offnumerous large branches,
and is covered with rough, thick, greyish
bark; the leaves are elliptical or ovate, en-
tire, pointed, alternate, of a light-green co-
lour, and stand upon short strong footstalks

;

the flowers are numerous, and produced in

lateral racemi.

It grows in Spanish America, in the pro-
wince of Tolu, behind Carthagena, whence
we are supplied with the balsam. This bal-
sam is obtained by making incisions in the
bark of the tree, and is collected into spoons,
which are made of black wax, from which it is

/poured into proper vessels.

This balsam is of a reddish-yellow colour,
transparent, in consistence thick and tena-
cious. By age it grows so hard and brittle,

that it may berubbed into a powder between
the finger and thumb. 'Its smell is extremely
fragrant, somewhat resembling that of lemons.
Its taste is warm and sweetish, ancl on being
chewed, it adheres to the teeth. See Bal-
sams.
This balsam possesses the same general vir-

tues with the balsam of Gilead, and that of
Peru. It is, however, less heating and stimu-
lating, and may. ti-erefo'e, be employed with
more safety. It has bien chiefly used as a
pectoral, and is -said to be an efficacious cor-
roborant in gleets and seminal weaknesses.
It is directed by the Pharmacopoeias in the
syrupus tolutanus, tinctura tolutana, and sy-

rupus balsamicus.

- TOMBAC, a metal composed of copper
and arsenic. See Arsenic.
TOMERS, a genus of the class and order

dodecandria monogynia. The involute is four
or five-leaved

;
calyx none; corolla five-pe-

tailed; nect. scales live; berry one-seeded.
1 here are three species, of which the sabipere
or tallow-tree ot China is the most remark-
able. The leaves and twigs of this tree
abound in a viscid juice, and being bruised
-and macerated in wafer, render it glutinous,
and it is used by the natives to work up their
plaister. A great quantity of thick white oil

is extracted from the berries, of which can-
dles are made resembling wax or spermaceti.
1 ON weight, 20 hundred. See Weight.
TONE, or Tune, in music, a property of

sound whereby it comes under the relation of
grave ancl acute ; or it is the degree of eleva-
tion any sound has, from the degree of swift-

ness of the vibrations of the parts of sonorous
bodies. See Sound,
Tone is more particularly used for a cer-

tain degree or interval of tune, whereby a
sound maybe either raised or lowered from
one extreme of a concord to the other, so as

still to produce true melody,

T O N
TONGUE. See Anatomy.
r

I ONNAGE, a custom or impost due for
merchandize brought or carried in tons from
or to other nations after a certain rate in
every ton.

Tonnage. The usual method of findinp
the tonnage of any ship is bv the following
rule:— Multiply the length of the keel by t-he

breadth of the beam, and that product by
half the breadth of the beam : and divide the
last product by 94, and the quotient will be
the tonnage.

Ship's keel 72 feet
; breadth of beam 24

feet.

72 x 24 x 12 .
-=120.6 tonnage.

94

1 he tonnage of goods and store is taken
sometimes by weight, and sometimes by mea-
surement

; and that i elhod is allowed to the
vessel which yields the most tonnage. In
tonnage by weight, 20 cwt. make 1 ton. In
tonnage by measurement, 40 cubic feet are
equal to 1 ton. All carriages, or other stores to
be measured by tonnage^ are taken to pieces,
and packed in the manner which will occupy
the least room on board ship. All ordnance,
whether brass or iron, is taken in tonnage by
its actual weight. Musket-cartridges in bar-
rels or boxes, all ammunition in boxes, and
other articles of great, weight, are taken in

tonnage according to their actual weight.
The following is the tonnage allowed to the

military officers of the ordnance embarked
for foreign service, for their camp-equipage
and baggage :

For a field officer - 5 tons.

For a captain - 3 do.

For a subaltern - l^do.

TONSELLA, a genus of the class and
order triandria monogynia. The calyx is

five-parted; petals five
; nect. pitcher-shap-

ed; berry one-celled, four-seeded. There
are two species, trees of the West Indies.

TONSILS. See Anatomy.
TONSURE, in ecclesiastical history, a

particular manner of shaving or clipping the
hair of ecclesiastics or monks.

r

] lie antient tonsure ot the clergy was
nothing more than polling the head, and cut-
ting the hair to a moderate degree, for the
sake of decency and gravity

; and the same
observation is true, with respect to the ton-
sure of the antient monks. But the Ro-
manists have carried the affair of tonsure
much farther

; the candidate for it kneeling
before the bishop, who cuts his hair in five

different parts of the head. viz. before, be-
hind, on e.icii side, and on the crown.

TONTINE, a species of increasing an-
nuity on which money is sometimes borrowed,
either for the service of the state, or for

erecting bridges, churches, theatres, taverns,
and other expensive buildings. • It is usually
divided into a certain number of shares, for

each of which a life is nominated
; and a cer-

tain annual sum being set apart for payment
of interest on the money advanced, the same
sum is to continue to be annually divided
among the surviving nominees, by which
means their annuities increase as the number
0 t shares are reduced, till the whole are ex-

te-
rn T he first attempt in this country to raise

taoney for the public service on this uncer-
in kind of interest, was, in 1693; but though

in this instance the annuity was more deter-
minate than in the generality of such plans,
as the subscribers were certain of 10 per
cent, for the first seven years, it did not suc-
ceed, only 108,100/. being advanced out of
a million intended to be raised.

In 1757, an attempt was made to raise a
loan by a tontine scheme; and in 1765, a
tontine formed part of a project for funding
navy and victualling bills; both these plans
were unsuccessful

;
and the tontine formed in

the year 1789, which was the last attempt to
raise a public loan in this way, experienced a
similar fate, as not half the proposed number
of shares were disposed of.

A variety of tontine schemes for short pe-*
nods of five or seven years, have of late been
set on foot, to the delusion of those who have
been induced to subscribe to them.

Mr. W. Morgan has shewn the folly of
these speculations. He observes, that in the
short term of seven years, the accumulation
of money at simple and compound interest,
is much the same, and the decrements of
life are so inconsiderable, as to produce little

or no effect in increasing this accumulation.
A weekly payment of sixpence improved at

4 per cent, compound interest lor seven
years, will amount to 10/. 5s. 3d. but at sim-
ple interest it will amount to 10/. 3,s. 10d.,
and at no interest at all, to 9 /. 2s. The ad-
dition, therefore, to the principal from the
mere operation of compound interest, is so
inconsiderable, that were all the subscribers
to live to the end of the term, each share
would be increased by this means only
1/. 3s. 7d. With respect to the advantage
arising from survivorship, let it be supposed
that the number of subscribers to the tontine
is 10,000, consisting of persons of all ages
under 60 years. According to the table of
probabilities of life at Northampton, 8647 of
those persons will survive a term of seven
years;* so that if the whole 10,000 lived to
make their last payment, and none of them
died till just before the final distribution of
the stock, the share of each survivor would
be no more than 11/. 17s-. 6d. But it is to
be observed, that these lives will be con-
tinually dying from the time of the first sub-
scription to the conclusion of the tontine;
and that these deaths, by lessening the week-
ly contributions, will reduce the share of
each survivor to II/. 11$. nearly. When
tire expences of management are also de-
ducted, and allowance is made for the loss

which may be sustained by investing the
money in the public funds, it is more than
probable that the shares will fall greatly be-
low the sum just stated, and that the surviv-
ing members will, at the end of seven years,
have the mortification of finding that they
barely receive the money they have paid,
after having endangered the loss of tire great-
est part of it by dying in the mean time. In
several of these schemes, which have lately
expired, the division to the subscribers has
been considerably less than the amount of
their contributions.

TOOTH. See Anatomy.
TOPASFELS. See Rocks, primitive.
TOPAZ. The name topaz has been re-

st ricted by Mr. Hauy to the stones called by
mineralogists occidental ruby, topaz, and sap-
phire

; which, agreeing in their chrystalliza-
don and most of their properties, were ar-
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ranged under one species by Mr. Rom6 de

Lisle. The word topaz, derived from an

island in the Bed Sea, where the antients

used to find topazes, was applied by them to

a mineral very different from ours.
_

One

variety ot our topaz they denominated

chrysolite.
_

.

The topaz is found in Saxony, Bohemia,

Siberia, and Brazil, mixed with other minerals

in granite rocks.
. .

It is commonly chrystallized. The primi-

tive form of its crystals is a prism whose sides

are rectangles, and bases rhombs, having their

greatest angles 124" 22', and the internal mo-

lecule has the same form
;
and the height of

the prism is to a side of the rhomboidal

bases as 3 to 2. The different varieties of

topaz crystals hitherto observed, amount to

6. Five of these are eight-sided prisms, ter-

minated by four-sided pyramids, or wedge-

shaped summits, or by irregular figures of 7,

13, or 15 sides: the last variety is a twelve-

sided prism, terminated by six-sided pyramids

wanting the apex. For an accurate descrip-

tion and figure of these varieties, the reader

is referred to Mr. Id any.

The texture of the topaz is foliated. It

causes a double refraction. Specific gravity

from 3.46 to 3.56. The Siberian and Brazil

topazes, when heated, become positively

electrified on one side, and negatively on the

other. It is infusible by the blowpipe. The
yellow topaz of Brazil becomes red when ex-

posed to a strong heat in a crucible; that of

Saxony becomes white by the same process.

This shews us that the colouring matter of

these two stones is different.

The colour of the topaz is various, which

has induced mineralogists to divide it into the

following varieties:

] . Red topaz, of a red colour, inclining

to yellow
;

called Brazilian or occidental

ruby.

2. Yellow^ topaz, of a golden-yellow co-

lour, and sometimes also nearly white; called

occidental or Brazil topaz. The powder of

this and the following variety, causes syrup

of violets to assume a green colour.

3. Saxon topaz. It is of a pale wine yel-

low colour, and sometimes greyish white.

4. Aigue marini, of a bluish or pale-green

colour.

5. Occidental sapphire, of a blue colour,

and sometimes white.

A specimen ot white Saxon topaz, analyzed

by Vauquelin, contained

68 alumina

31 siiica

99.

TOPOGRAPHY, a description or draught

of some particular place, or small tract of

land, as that of a city or town, manor or

tenement, field, garden, house, castle, &c.

such as surveyors set out in their plots, or

make draughts of, for the information and

satisfaction of the proprietors.

TORDYLIUM, hart-wort, in botany, a

genus of plants of the class pentandria, and

order digynia, and in the natural system

arranged under the 45th order, umbel Iat*.

The corollets are radiated, and all herma-

phrodite ;
the fruit is roundish, and crenated

on the margin; the involucra long and un-

divided. There are seven species ; of which

two are British, the maximum and officinale.

3

1. The maximum, or knotted parsley, has,

sinipie sessile umbels, the exterior seeds be-

ing rough. It grows in the borders of the

corn-fields, and in dry stony places. 2. The
officinale, officinal hart-wort, has partial in-

volucra, as long as the flowers ;
leaflets oval

and jagged ;
the seeds are large and flat, and

their edges notched.

TORMENTILLA, Tormentil, a genus

of plants of the class icosandria, and order

poiygynia, arid in the natural system ranging

undeAhe 35t'n order, senticos* The calyx

is octolid ;
the petals are four ;

the seeds

round, naked, and affixed to a juiceless re-

ceptacle. There are two species, the erecta

and repens, both indigenous. The erecta,

common tormentil, or septoil, has a stalk

somewhat erect, and sessile leaves. The roots

consist of thick tubercles, an inch or more in

diameter, replete with a red juice of an as-

tringent quality. They are used in most of

the Western Islands.

TORNADO, or Turnado, a sudden and

vehement gust of wind from all pomts ot the

compass, frequent on the coast of Guinea.

A tornado seems to partake much of the

nature of a whirlwind or perhaps of a water-

spout, but is more violent in its effects. It

commences very suddenly, several clouds

being previously drawn together, when a

spout of wind, proceeding from them, strikes

the ground, in a round spot of a few rods or

perches diameter, in the course of the wind

of the day, and proceeds thus half a mile or

a mile. The proneness of its descent makes

it rebound from the earth, throwing such

things as are moveable before it, but some

sideways or in a lateral direction from it. A
vapour, mist, or rain descends with it, by

which the path of it is marked with wet.

The gentleman who furnishes the above

general description, gives an account of one

which happened a few years since at Leices-

ter, about fifty miles from Boston, in New
England. “ It happened in July, on a hot

day, about four o’clock in the afternoon. A
few clouds having gathered westward, and

coming overhead, a sudden motion of their

running together in a point being observed,

immediately a spout of wind struck the

ground at the west end of a house, and in-

stantly carried it away with a negro man in

it, who was afterwards found de d in the

path of it. Two men and a woman, by the

breach of the floor, fell into the cellar ;
and

one man was driven forcibly up into the

chimney-corner. These were preserved,

though much bruised ;
they were wet with a

vapour or mist, as were the remains of the

floor, and the whole path of the spout. This

wind raised boards, timbers, &c. A joist was-

found on one end, driven near three teet into

the ground. The spout probably took it in

its elevated state, and drove it forcibly down.

The tornado moved with the celerity of a

middling wind, and constantly declined in

strength till it entirely ceased.”

TORPEDO. See Raia, and Elec-
tricity.
TORRICELLIAN experiment, a fa-

mous experiment made by Torricelli, a dis-

ciple of the great Galileo, which has been

already explained under Barometer.
TORRID zone, among geographers, de-

notes that tract of the earth lying upon the

equator, and on each side as tar as the two
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tropics, or 23° 30' of north -and south lati-

tude.

TORTOISE-shell, the shell of the testa-

ceous animal called a tortoise ; used in inlay-

ing, and in various other works, a? for snuff-

boxes, combs, &c. Mr. Catesby observes,

that the hard strong covering which incloses

ail sorts of tortoises, is very improperly call-

ed a shell ;
being of a perfect bony con-

texture, but covered on the outside with

scales, or rather plates of a horny substance ;

which are what workmen call tortoise-shell.

See Horn. -

There are two general kinds of tortoises,

.

viz. the land and sea tortoise, testudo terres-

tris and marina. The sea-tortoise, again, is

of several kinds
;
but it is the testudo iinbri-

cata of Linnaeus, alone which furnishes that

beautiful shell so much admired in Europe.

See Testudo.

The whole spoils of the tortoise consist in

thirteen leaves or scales, eight of them flat,

and live a little bent. Of the flat ones, there-

are four large ones, sometimes a foot long,

and seven inches broad. The best tortoise-

shell is thick, clear, transparent, of the co-
lour of antimony, sprinkled with brown and

white. When used in marquetry, &c. the

workmen give it what colour they please by
means of coloured leaves, which they put

underneath it.

Working and joining of tortoise-shell .—

-

Tortoise-shell and horn become soft in a mo-
derate heat, as that of boiling water, so as to

be pressed, in a mould, into any form, the -

shell or horn being previously cut into plates

of a proper size. Plunder informs us, in his

Art de Tourner, that two plates are likewise -

united into one by healing and pressing

them ;
the edges being thoroughly cleaned,

and made to fit close to one another. The
tortoise-shell is conveniently heated for this

purpose by applying a hot iron above and

beneath the juncture, with the interposition

of a wet cloth to prevent the shell from being

scorched by the irons : these irons should be

pretty thick, that they may not lose their

heat before the union is effected. Both tor-

toise-shell and horns may be stained of a va-

riety of colours, by means of the colouring

drugs commonly used in dyeing, and by cer-

tain metallic solutions.

.

TOUCAN. See Ramphastos.
Toucan, in astronomy, a constellation of

the southern hemisphere, consisting of eight

small stars, and otherwise called anser ameri-

canus. See Astronomy.

TOUCH-needle, among assavers, refin-

ers, See. little bars of gold, silver, and copper,

combined together in all the different pro-

portions and degrees of mixture
;
the use of

which is to discover the degree of purity ot

any piece of gold or silver, by comparing the

mark it leaves on the touchstone, with those

of the bars. . The metals usually tried by the-

touchstone, are gold, silver, and copper,

either pure, or mixed with one another in

different degrees and proportions, by fusion.

In order to -find out the purity or quantity

of baser metal in these various* admixtures,

when they are to be examined, they are

compared with these needles, which are mix-

ed in a known proportion, and prepared for

this use. The metals of these needles, both

pure and mixed, are all made into laminae or

plates, one-twelfth of an inch broad, and., a.
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fourth part of their breadth in thickness, and
an inch and a half long

; these being thus pre-

pared, you are to engrave on each a mark
indicating its purity, or the nature and quan-
tity of the.admixture in it. The black rough
marbles, the basaltes, or other softer kinds of

black pebbles, are the most proper for touch-
stones.

The method of using the needles and stone
is this : The piece of metal to be tried, ought
first to be wiped well with a clean towel, or
piece of soft leather, that you may the better
see its true colour ; for from this alone an
experienced person will, in some degree,
judge beforehand what the principal metal is,

and how and with what debased. Then
cliuse a convenient*, not overlarge, part of
the surface of the metal, and rub it several

times very hardly and strongly against the
touchstone ; that in case a deceitful coat or
crust should have been laid upon it, it may
be worn off by that friction : this, however,
is more readily done by a grindstone, or
small tile, if you have them at hand. Then
wipe a flat and very clean part of the touch-
stone, and rub against it, over and over the
surface of the piece of metal, till you
.have, on the flat ' surface of the stone, a
•thin metallic crust, an inch long, and about
an eighth of an inch broad

; this done, look
out the needle that seems most like tire

metal under trial, wipe the lower part of this

needle very clean, and then rub it against

4he touchstone as you did the metal, by the
side of the other line, and in a direction pa-
rallel to it. When this is done, if you rind

no difference between the colours of the two
marks made by your needle and the metal
under trial, you may, with great probability,

pronounce that metal and your needle to be
of the same alloy, which is immediately
known by the mark engraved on your needle.
But if you rind a difference between the co-

-Tour of the mark given by the metal, and
that by the needle you have tried, choose
out another needle, either of a darker or light-

er colour than the former, as the difference

of the tinge on the touchstone directs ; and
by one or more trials of this kind you will

be able to determine which of your needles
the metal answers, and thence what alloy it

is of, by the mark of the needle ; or else

you will find that the alloy is extraordinary,
and not to be determined by the comparison
of your needles.

TOURMALINE, in mineralogy, a species
of siliceous earth. It has been found only in

Ceylon, Brazil, and Tyrol. That of Ceylon
is of a dark-brown or yellowish colour

; its

specific gravity 3.065, or 3.295 ; that of Bra-
zil is green, blue, red, or yellow, and its spe-

cific gravity 3.075 or 3. 180 ; that of Tyrol by
reflected light is of a blackish brown, but by
refracted light yellowish, or in thin pieces
green ;

its specific gravity 3.050 ; mostly cry-
stallised in polygonal prisms, but sometimes
amorphous. The thickest parts are opake

;

the thin more or less transparent. See
Shorl.

TOURNEFORTIA,a genus of the pen-
tandria monogynia class of plants, the
flower of which consists of a single petal,

in form of an oval tube, longer than the

calyx, divided into five slight segments some-
what broad and pointed, and spread open

;

the fruit is a globose berry, containing two

T ft A
1

cells : and the seeds are of an oval figure,

two in number, and separated by the pulp.

There are eleven species, shrubs of South
1 America.

|

TOURNEQUET. See Surgery.

j

TOURRE IT! A, a genus of the didynamia

j

angiospermia class and order. The cal. is

|

two-lipped
; cor. lower lip none ; caps, echi-

' nate, four-celled, two-valved. There is one
species, an annual of Peru.
TOWER, any high building raised above

another, consisting of several stories, usually
ot a round form, though sometimes square or
polygonal

; a fortress, a citadel. Towers are
built for fortresses, prisons, &c. as the tower
ot the Bastile, which was destroyed by the
inhabitants of Paris in 1789.

The tower, of London, commonly called
The Tower, is a building with live small
turrets at different angles above it, situated

ori the banks of the river Thames. The
guards usually do duty in it. It is at present
garrisoned by the invalids. The tower of
London is not only a citadel to defend and
command the city, river, &c. but it is also

a royal palace, where the kings of England
with their courts have sometimes lodged ; a
royal arsenal, wherein are stored arms and
ammunition tor sixty thousand soldiers ; a
treasury for the jewels and ornaments of the
crown

;
a mint for coining money ; the ar-

chives wherein are preserved all the antient
records of the courts of Westpii aster, &c.
and the chief prison for state delinquents.
The officers belonging to the tower of London
consist of

1 Constable and chief govern-
or, at -

1 Lieutenant governor, at

I Deputy lieutenant, at

1 Major, at

1 Chaplain, at -

1 Gentleman porter, at

1 Gentleman gaoler, at

1 Physician, at -

1 Surgeon, at

1 Apothecary, 1 yeoman porter.

per annum.

£ 1000 0
700 0
365 0
182 10

121 13

84 6
70 0

182 10

45 12

Tower-bastions
, in fortification, are small

towers made in the form of bastions, by M.
Vauban, in his second and third method

;

with rooms or cellars underneath to place
men and guns in them.

Towers, moveable, in antient military his-

tory, were three stories high, built with large

beams : each tower was placed ou four wheels
or trucks, and towards the town covered
with boiled leather, to guard it from fire, and
to resist the darts

;
on each story one hun-

dred archers were posted. They were push-
ed with the force of men towards to the city

wall. From these the soldiers, placed in the
different stages, made such vigorous dis-

charges that none of the garrison dared to
shew themselves on the rampart.

I OXICODEN DRON, the poison-wood.
See Rhus.
TOZZIA, a genus of the didynamia an-

giospermia class of plants, with a monopelal-
ous ringent flower

;
the upper lip of which is

bifid, and the lower one trifid
; the fruit is a

globose unilocular capsule, containing an
ovated seed. One species.

TRACHEA. See Anatomy,
TRACHELIUM, a genus of the pentan-

dria monogynia class of plants, with a funnel-
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fashioned flower, divided into Are Segment*

j

at the limb
; the fruit is a roundish obtusely

trilobous capsule, containing a great number
of very minute seeds. There are three spe-
cies, herbs of the Levant.

1 RACHICHTH YS, a genus of fishes of
the order thoracici. The generic character
is, head rounded in front

; eyes large
; mouth

wide, toothless, descending
; gill-membrane

with eight rays, the four lowermost of which
are rough on the edges

; scales rough
; ab-

domen cataphracted with large carinate
scales. There is only a single species, viz.
the australis, that inhabits "New Holland,
about five inches long, and two deep

; body-
coated with scales so strongly and closely in-

serted, that it is not possible to detach one
from the rest without bringing with it a por-
tion of the skin.

TRACIIINUS, Weever, a genus of
fishes of the order jugulares : the generic
character is, head slightly roughened, com-
pressed; gill-membrane six-rayed; gill-covers
serrated on the edge

;
body compressed,

vent situated near the breast.

:
1. Tfachinus draco, dragon weever. This

fish is of £ lengthened shape, much compress-
ed on the sides, and covered with small and
easily deciduous scales

; the mouth is wide,
and opens vertically, like that of the star-
gazer

; both jaws are armed with sharp teeth;
the tongue is straight, smooth, and pointed ;

the eyes are seated on the upper part of the
head, pretty near each other

;
the gill-covers

are armed at their tips witlr-a strong spine.
The general colour of the weever is silvery-,

with a yellowish or dusky cast on the upper
parts, while the sides are commonly varied
by numerous obliquely transverse streaks of
a similar colour

;
the scales are small and

rounded ; the first dorsal fin is of a deep
black. The usual length of the fish is about
ten or twelve inches.

This fish is an inhabitant of the Mediter-
ranean and Northern seas, commonly fre-

quenting the coasts, and frequently imbed-
ding itself in the sand

;
in which situation, if

accidentally trodden on, it strikes backwards
with great violence, and endeavours to wound
the aggressor with the spines of its first dorsal
fin. So troublesome are the consequences
arising from the punctures inflicted by this
part, that a law is said to exist in France,
obliging the fishermen to cut it away before
the fish is exposed for sale. The usual
symptoms attending the wound are, violent
heat, pain, and inflammation

; and it not un-
frequently happens that when the hand is

thus wounded, a sudden redness extends
throughout the whole length of the arm, as
far as the shoulder. The usual remedy
among the English fishermen is, according to
Mr. Pennant, sea-sand, well rubbed on the
part : an application which one might at first

suppose would rather aggravate than alleviate
the complaint. Many other popular remedies
are used in different countries. Notwith-
standing the suspicious aspect of the above-
mentioned black fin, it does not seem to have
any thing in its conformation which can jus-
tify the idea of any poisonous fluid conveyed
from it into the wound; the spines when
microscopically examined shewing no ap-
pearance ©fa tubular structure.

The weever is considered as an excellent
article of food, and is much esteemed in
Holland, France, &c. It feeds principally
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>n marine Insects, _worms, and small fishes;

t is tenacious of life, and can exist many
tours out of water; the skin is remarkably
ougli, and the animal may be excoriated
ritli almost the same facility as an eel. See
’late Mat. Hist. fig. 403.

I 2. Trachinus osbeckii, osbeckian weever.
Native of the Atlantic seas, and found about
the isle of Ascension, See. Colour white,
spotted with black

; both jaws of equal length.

End furnished with several rows of long and
pointed teeth, three of which, both above
and below, are larger than the rest : some
pharp teeth are also situated in the throat

:

bach gill-cover is terminated by two spines of

unequal length ; tail even. Described by
Osbeck in his Voyage to China. There are

no other species.

TRADE, the practice of exchanging
»oods, wares, money, bills and other articles

>f value, with the view of advantage or profit,

t is generally distinguished into foreign trade,

>r the export and import of commodities
o and from other countries, and the internal

>r home trade, or that which is carried on
vitlihi the country, which two branches,
lowever, are rather distinct in appearance
pan reality ; for a very considerable portion
>f the internal trade, arising from manufac-
xircs carried on to supply foreign markets,
sould not subsist without foreign commerce,
vliile a large part of the returns for manu-
actures sent abroad, being articles for con-
umption or raw materials which are con-
certed to use in the different manufactures,
lepends upon our internal trade, so that the
mo supports the other, and by their mutual
sonnection and dependance, the foreign and
he domestic trade of Great Britain have risen

Igether to their present unparalleled
leight.

r

l'he extent and value of the principal
>r inches of foreign trade have been stated un-
ler the article Commerce, and the following

lew of the present state of the principal ma-
iiifactures will shew the vast importance of
ur internal or home trade

;
a general proof

f the advancement of which, may be found
a the great increase in the number of coun-

ty banks, now spread all over the kingdom,
driving their profits chiefly from this part of
ts trade.

Manufactures may be defined the arts by
riiich natural productions are brought into

he state or form in which they are consum-
d or used. The principal manufactures are
hose which fabricate the various articles of
lothing

;
as the woollen-manufacture, the

father-manufacture in part, the cotton-ma-
(ufacture, the linen-manufacture, and the silk-

manufacture ; others supply articles of house-
old furniture, as the manufactures of glass,

orcelain, earthenware, and rof most of the
letuls in part; the iron-manufacture fur-

ishes implements of agriculture, and wea-
ons of war; and the paper-manufacture
applies a material for communicating ideas
nd perpetuating knowledge.
j The enhanced value of raw materials by
lanufacture has been illustrated by the fol-

jwing remarks :
“ One hundred pounds laid

at in wool, and that wool manufactured into
oods for the Turkey market, and raw silk

rought home in return, and manufactured
ere, will increase that one hundred to five

ousand pounds
;
which quantity of silk-ma-

ifactures being sent to New Spain, would
[Vol. IL

return ten thousand pounds; which vast Im-
provement of the first hundred pounds, be-
comes, in a few years, dispersed amongst all

orders and degrees, from the prince to the
peasant. Thus, again, a parcel of iron-stone,

which when taken from its natural bed, was
not worth five shillings, when made into iron

and steel, and thence into various manufac-
tures for foreign markets, may probably
bring home to the value of ten thousand
pounds

;
for steel may be made near three

hundred times dearer than standard gold,
weight for weight. Twenty acres of fine

flax, when manufactured into the dearest and
most proper goods for foreign markets, may,
in return, bring what may be worth ten thou-
sand pounds

;
for an ounce of the finest Flan-

1

ders thread has been sold in London for

four pounds, and such an ounce made in

Flanders into the finest lace, may be here
sold for forty pounds

; which is above ten
times the price of standard gold, weight for

weight.”

Manufactures had begun to flourish in

different parts of Europe, long before they
were attempted in Britain

; the few articles

of this description which were in request,
being obtained in exchange for wool, hides,
tin, and such other produce as the country in

a very uncultivated state could supply. In
1337, it was enacted, that no more wool
should be exported

;
that no one should wear

any but English cloth ; that no cloths made
beyond seas should be imported

; that fo-

reign clothworkers might come into the
king’s dominions, and should have such fran-
chises as might suffice them. Before this

time, the English were little more than shep-
herds and wool-sellers.

The progress of improvement since the es-

tablishment of manufactures in this country,
has in most instances been remarkably great,

particularly of late years, in consequence of
an increased knowledge of the properties of
various materials, vast improvements in all

kinds of machinery, and the great capitals in-

vested in most of the different branches. The
value of British manufactures exported to all

countries, on an average of Six years, ending
with 1774, was 10,342,019/.; the American
war suspended for a time an important mar-
ket for several of our manufactures, in con-
sequence of which the total amount exported
had fallen in 1781 to 7,633,332/. and on an
average of six years, ending with 1783, was
8,6l6,660/. During the peace which follow-
ed, the export trade rapidly revived, and, in

the year preceding the war with France, had
attained to a magnitude beyond all former,
example

; it was checked a little by the mer, ;

cantile embarrassments in 1793', Taut a few
years after, the urise£cled state of several of
the principal Europeanpowers threw many
additional branches of foreign trade into the
hands of our merchants, and carried the ex-
port of our manufactures to its present im-
portant extent.

Official value of British produce and ma-
nufactures exported from Great Britain, for
eighteen years, ending 5th January, 1806:

In 1788 £ 12,724,719
1789 13,779,506
1790 14,921,084
1791 16,810,018
1792 18,336,851

1793 13,892,263
5K

80$

In 179^ o£. 16,725,402
1795 13,338,213
1 796 19,102,220
1797 16,903,103
1798 19,672,503
1799 24,084,213
1800 24,304,283
1801 25,699.809
1 802 26,993,129
1803 22,252,027
1804 23,935,793
1805 25,003,30S

The real value of British produce and ma-
nufactures exported, however, considerably
exceeds the above official statement, and as
far as it can be ascertained, under the ad va-
lorem duties, or computed at the average
current prices of the goods, it amounted in
the year 1804 to 40,349,642/. and in 1805 to

41,068,942/. The commodities included
under the term British produce, such as
alum, bark, coals, caltie, fish, hops, roetalsj
salt, and a few other articles, being united in
these accounts with manufactured goods, the
actual value of the latter cannot be derived
from them

; but in a comparative view they
furnish a sufficiently accurate idea of the
proportions exported at different periods.

r
J he annual produce of the different ma-

nufactures of this country, and the employ-
ment created by them, lias in several in-
stances been greatly over-rated

; for if the
number of persons which the various branches
have at different times been represented t®
employ, were added together, they would
make the population of the country far ex-
ceed its known amount, without any allow-
ance whatever for other occupations.
The woollen-manufacture, which is the

most antient and important, has increased

j

during the last twenty years, and appears t®

j

be still increasing, notwithstanding the high

|

price of the material, and the precarious state

J

of the foreign markets. On a late examin-
I ation of the principal woollen-manufacturers,
by a committee of the house of commons,
Mr. W. Hustler estimated the quantity of
wool grown in this country at 600,000 packs,
of 240 pounds each, whicli at 11/. per pack
makes the value of the whole 6,600,000/. He
justly observed that it is difficult to ascertain
how much the wool is increased in value by
being manufactured

; some sorts are increased
rather more than double, some nine times or
even more ; but if the average is takan at
only three times, which will be under the
truth, the total value of the wool manufac-
tured in the country will amount to 19,8 00,000/.
It must be remarked, that this i calculation
is founded on a supposition that, in 1791,
the number of sheep in the kingdom was
28,800,000, which, as far as any idea can be
formed from the proportion of the consump-
tion of the metropolis to that of the whole
island, and the stock requisite for the supply,
greatly exceeded the truth at that time

; and
it is the general opinion, particularly of per-
sons in the wool-trade, that of late the number
of sheep kept has been considerably reduced.
The calculation is likewise made at an unu-
.sually high price of wool

;
for though during

the year 18G0, the average price was about
•eleven guineas, the average of the three or
-four preceding years was certainly not more
than from ten pounds to ten guineas; upon
the whole, the estimate, therefore, will be
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much less objectionable, ifformed on 500,000
packs at 10/, 10?. per pack, which will make
the value of the wool 5,250,000/. ;

to this

must be added at least 500,000 /. for the value

of Spanish wool imported, and the manu-
factured value of the whole will be
1*7,250,000/. That the total value of the

manufacture cannot exceed this sum will ap-

pear highly probable from the exports. The
value of woollen goods exported from Great
lft'itain in six years, was as follows:

III ] 794 .£.4,390,920

1795 5, 172,§84
1796 6,01 1,133

1797 4,936,355
1798 6,499,339

1799 6,876,939

The average is 5,647,928/. Most of the.

custom-house values of goods exported are

greatly below their present value, but not so

much so in this article as in some others
;

they are found, however, to be about thirty-

eight per cent, below the actual value, and
this addition being made to the average

amount, the value of woollen goods exported

will appear to be 7,794, 1 40/. The value re-

tained for home consumption may be nearly

equal to the value exported, although in quan-

tity tile former may greatly exceed the latter, a

very considerable proportion of which con-

sists of superfine and second cloths, whereas

the consumption of fine woollens in Great
Britain has much diminished of late years,

from the general use of Manchester manu-
factures of cotton in clothing, particularly

for waistcoats and breeches. The whole

value of the manufacture thus appears to be

about 15,588,000/. and, as a medium between

this sum and the amount before stated, it

may be taken at 16,400,000/. Deducting
from this amount at the rate of 10 per cent,

on the cost of the goods for the profits of the

manufacturer, including the interest of his

capital, there remains 14,909,090/. consisting

of the cost of the material, and the wages of

labour; the value of all the wool employed,

we have seen, is about 5,750,000/. and includ-

ing the cost of some other necessary articles,

the materials cannot be valued at less than

this sum ; the remainder therefore, or

9,159,090/. is the amount of workmanship, or

the wages of all the persons employed in the

manufacture. It is scarcely possible to

assume with precision an average rate of

wages, with respect to any manufacture, as

they vary in different parts of the country,

and the proportion of the different classes of

persons employed is in no instance known
with certainty. In the West, where the

woollen- manufacture has been for some time

past in a very depressed state, few workmen
get above 14.?. per week, and many much
less from not being fully employed

;
in York-

shire good workmen earn from 16«. to 1 8,y.

per week, children 3,?. older children and

women from 5?. to 6.?. and old men from 9?.

to 12s. If, on taking all classes together,

8.?. per week is not thought too high, it will

appear that the whole number of persons em-
ployed does not exceed 440,340.

The value of the leather-manufacture was,

some years ago, stated at 10,500,000/. and
from the state of the trade of late, particular-

ly those branches of it which supply military

accoutrements, harness, sadlery, carriages,

combined.with the high price of skins of

most kinds, it cannot be supposed less than

that sum at present. Deducting 954,545 /.

for the profits of capital employed, and

3,500,000/. for the cost of the raw article,

there remains 6,045,455/. for the wages of

persons .employed therein, which, at 25/.

per annum for each person, makes the num-

ber employed 241,818.

The cotton-manufacture was formerly of

little importance in this country, in compari-

son with its present state. The total quantity

of cotton-wool imported into England, on an

average of five years, ending with 1705, was

1,170,881 pounds, and even so late as the

year 1781, it amounted to only 5,101,920

pounds. About that time, however, the

British calicoes, which had been introduced

some years before, had arrived at some de-

gree of perfection, and the branch of muslins

being added, in which great improvements

were soon after made, the whole manufac-

ture experienced such a rapid and great in-

crease, that previous to the commencement
of the war with France, the consumption

of cotton-wool amounted to upwards of

30,000,000 pounds per annum. I11 the years

1793, 1794, and 1795, the import was con-

siderably less, but during the succeeding five

years was as follows :

In 1796
1797
1798

1799
.1800

31.280.000 lb.

23.175.000
31.592.000

35.689.000
56.010.000

The average is 35,549,200 pounds, the

value of which, when manufactured, cannot

be less than 1 1,000,000/. allowing for a con-

siderable quantity exported in a partially ma-

nufactured state. The total quantity of Bri-

tish calicoes and muslins printed in England

and Wales in the year 1800 was 28,692,790

yards, and in Scotland 4, 176,939 yards, the

duty on the whole amounting to 479,350 /.

As. 2>\d. Upon the supposition that the duty

is one-tenth of the value, the value of this

description of goods printed in 1800, will be

4,793,502/. The quantity of white calicoes

and muslins made in Great Britain, is pro-

bably much greater than that of the printed;

and though they do not incur the expence of

printing and duty, yet as a greater proportion

of them are fine goods, the value of them is

probably rather above 3,500,000/. There
are many other branches of manufacture

which consume large quantities of cotton,

though it is difficult to form an idea of the

precise amount
j thus the hosiery branch was

stated some vears ago to employ 1,500,000

oounds, and "it has certainly since increased

considerably • the ,same quantity was said to

requnxxfvfor canu'je-w'uh« ,
and it will

probably be a'Ve Tolerate estimate to

value all the cot|LAbatis manufactured in

any other way tlrem in muslins and calicoes at

2,800,000/. The total value of the manu-
facture will thus appear to be, as before

stated, about 1 1,000,000/. Deducting from

this sum 1,000,000/. for profits of capital at

ten per cent, and 4,443,650/. for cost of the

raw material at 2 s. 6d. per pound, there re-

mains 5,556,350/. for wages, which, if divid-

ed at the rate of only 16/. per annum for

each person, on account of the large propor-

tion of women amt children employed,

makes the whole number 347,271 persons.

The silk-manufacture was formerly of

greater extent than at present, but has not

4

experienced any very considerable fluctuation

for some years past :. the quantity of raw and
thrown silk imported in three years p.eceding
the 5th January 1797, was as follows:

In 1794 906,686 lb.

1795 985,659
1796 758,970

The average of these three years is

883,438 pounds; and though the quantity in

1797 was. still less than in 1796, the impor-
tation has since been greater, and the usual
quantity cannot be stated at less than 900,00T
pounds, the value of which when manufac|
lured is about 2,700,000/. The cost of thJ
silk to the manufacturer, if raw and throwi|

are taken together at only 28?. per pound!
amounts to 1,260,000/. and the profits of thaj|

manufacturer 245,454/. at the rate of ten pet
cent, on the cost when manufactured. Ifci

may be said that though this is the usual
profit charged by the manufacturer in thil

and some other branches, in casting up this

selling price of his goods, they are frequently

sold much under this price; which must ha
admitted : but, as an advantage is taken 01

most of the component parts of the price be
fore the ten per cent, is laid on, it is pro

bably not less than this rate on the whole
in this and in most other manufactures. Th
number of persons employed in the silk-ma

nufactory has been stated at 200,000 an<

upwards, but there appears no reason to be
lieve that it exceeds 65,000 of all descrip

tions.

The linen-manufacture of Great Britain i

chiefly confined to Scotland, though sorer

branches of it are carried on in Mancheste
and other parts of England. The exporta
tion of British-made linen duty-free, was a]

lowed in 1717, but the bounties on exporta
tion were not granted till 1743, in wliic

year the export was 52,772 yards. On a

average of seven years of peace from 1749 t<

1755, the export of British-manufacture

linens had increased to 576,373 ;ards; and i

continued to increase greatly during the sue

ceeding period of war, the average" of seve

years, ending with 1762, being 1,356,64
yards. The average of the next seven year
was 2,423,378 yards ; but in consequence c

the commercial embarrassments of the yea

1773, this manufacture declined very muct
and in the beginning of 1774, it is said ther

were not much more than half the weaver
employed throughout Scotland and the nort

of England. In the course of a few years

revived again, and in the year 1783 the er

port amounted to no less than 14,298,00
yards. The total quantity of British line

exported during three years ending wit

1779, was as follows :

In 1797 14,533,000 yards.

1798 20,744,000'

1799 21,204,000
The value, estimated at the current price!

of linens exported, on an average of thre

years preceding 5th January 1799, w<

1,278,734/. ;
therefore, ifthe quantityretaine

for home consumption is not greater than th

export, the value of the whole must be uj

wards of 2,500,000/. ; and it probably will n<

exceed the truth if the yearly value of th

whole of this manufacture in Great Britaii

with the thread, and other branches of th

flax trade, is stated at 3,000,000/. That
is not of less extent, may be presumed froi

|

the following account of the quantities <
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ugh flax and linen-yam imported on an
lerage of live years, ending the 5th of Ja-

liary in the years stated, viz.

Flax. Linen-yarn.
1*776 254,141 cwt. 7,847,157 lbs.

1787 245,636 8,873,866
1792 232,564 9,781,275
1799 290,754 8,148,936

[The returns of the quantity and value of

hen-cloth stamped for sale in Scotland, fin-

ish much information respecting the state of

lis manufacture ; and were in three Years
nding with 1800, as follows

:

Yards. Value.

1 1798 21,297,059 <£. 850,903 9 9
; 1799 24,506,007 1,116,022 4 7

1 1800 24,235,633 1,047,598 10 10

*The linens which most of the families in

cotlaiul make for their own use, are not

ramped, and consequently are not included

1 these returns, which must therefore be less

nan the quantity actually manufactured bv
Iveral millions of yards ; and the value stated

3 certainly much below the actual selling

rices. There is no account kept of the linen-

nanufacture in England
;
and as it is consi-

ered as an object of subordinate importance,
:s annual value is probably under 1,000,000/.

>ut even if it is somewhat less than this

.mount, it will appear that the total value of

he manufacture, rated at the current prices,

anuot be less than the sum before stated, or

5.000.

000/. The number of persons em-
iloyed in it is probably not less than 95,000.
The hemp-manufacture at present exceeds

l, 600,000/. per annum, but is less in time of

>eace ; the persons employed in it are pro-

jably about 35,000.

it The paper-manufacture has been greatly

ulvanced of late. A hundred years ago
Iparcely any paper was made in this country
nit the coarse wrapping papers

;
and for a

ong time most of the superior kinds conti-

lued to be imported
;
the export is, however,

it present considerable The annual value
of the manufacture, at the present high prices

of the article, cannot be less than 900,000/.
md the number of persons employed in it

30.000.

1 The glass-manufacture was much improv-
ed in the course of the last century, parti-

cularly in the article of plate-glass, and it

has greatly increased of late years
;

it may
now amount to 1,500,000/. per annum, and
the pr -'sons employed in it to about 36,000.

i The potteries, and manufactures of earth-

enware and porcelain, advanced rapidly

during the last century in consequence of the

great improvements made in them, and the

introduction of many new and beautiful wares
both for our own use and foreign markets.

The article of queen’s-ware was invented in

1763, by Mr. J. Wedgewood, to whom the

public are also indebted for most of those

elegant species of earthenware and porcelain

which, moulded into a thousand different

forms for ornament or use, now constitute

the most valuable part of this manufacture.
The annual value will probably not be over-

rated at 2,000,000/. and the number of per-

sons employed at 45,000.

The iron-manufacture is supplied partly

av the produce of our own mines, and partly

ay those of other countries; with respect to

die first, it appears, that the total produce
>f pig-iron in Britain, is at least 100,000

tons; and reckoning on an average, that 33
cwt. of crude iron produce one ton of bars,

and that the manufacture of malleable iron

amounts to 35,000 tons per annum, this

branch will require 57,750 tons of crude iron
;

and the value in bars at 20/. a ton, which is

considerably under the present price, is

700,000/. the remaining 42,250 tons, cast into

cannon, cylinders, and machinery, &c.at 14/.

a ton, are worth 591,500/. The supply of fo-

reign bar-iron is chiefly obtained from Russia
and Sweden

;
and the quantity imported on

an average of six years, ending with 1 805,
after deducting what was re-exported, has

been 33,628 tons, value 865,182/. which with
the sums before mentioned, amounts to

2,156,682/. This value is greatly increased
by subsequent labour; but the proportion of

the increase cannot be easily determined, the
quantity of labour being so very different in

different articles.

Some years ago the value of the iron-ma-
nufacture was estimated at 8,700,000/.
which sum appeal's rather too high at present;
but including tin and lead, the value of the
whole will probably not be taken too high at

10,000,000/. and the number of persons em-
ployed at 200,000.
The copper and brass manufactures are

now established in this country in all their

branches. Till about the years 1720 or

1730, most of the copper and brass utensils

for culinary and other purposes, used in this

country, were imported from Hamburgh and
Holland, being procured from the manufac-
tories of Germany

;
even so late as the years

1745 and 1750, copper tea-kettles, saucepans,
and pots of all sizes, were imported here in

large quantities
; but through the persever-

ing industry, capitals, and enterprising spirit

of our miners and manufacturers, these im-
ports have become totally unnecessary, the
articles being now all made here, and far

better than any other country can produce.
The discovery of new copper-mines in Corn-
wall, Derbyshire, and Wales, about the year
1773, contributed to the extension of"the
manufacture in this country

;
and it appears

to be still increasing, notwithstanding the very
great advance in the price of copper, which
must certainly be attended with some disad-
vantage with respect to foreign markets. The
value of wrought copper and brass exported
during the year 1799 was 1,222,187/. and
there is reason to believe, that the whole va-
lue of these manufactures at present is at
least 3,600,000/. and the number of persons
employed about 60,000.
The steel, plating, and hardware manu-

factures, including the toy trade, have been
carried to a great extent" of late years, and
may amount in value to 4,000,000/. and the
persons employed to at least 70,000.

It must be confessed, that many of these
estimates are unavoidably defective from the
want of public documents respecting many
important branches of trade

; they may,
however, be sufficiently accurate to shew, in

a general view, the relative extent of the
principal manufactures of Great Britain,
viz.

Annual Persons
value. employed.

Woollen <£. 16,400,000 440,340
Leather 10,500,000 241,818
Cotton 11,000,000 347,271
Silk 2,700,000 . 65,000

5 K 2-

TIjA
Linen and flax 2,000,000
Hemp

] ,600,000
Paper 900,000
Class f, 500,000
Potteries 2,000,000
Iron, tin, and

lead 10,000,000
Copper and brass 3,600,000
Steel, plating,

&c. "
4,000,000

=£.67,200,000

95.000
35.000
30,00(7

36.000
45.000

200,000
60.000

70,000

1,665,429

There are many other manufactures, such
as those of hats, horn, straw, &cc. which,
though of themselves ot less importance than
most of those above enumerated, are toge-
ther ot very considerable amount, and em-
ploy a great number of hands. There are
likewise some, which, though not generally
included among the manufactures, are cer-
tainly such in a great degree, and might, with
much propriety, be classed with them.

It may be proper to observe, that those
who have rated the number of persons em-
ployed in the different branches very con-
siderably higher than is here stated, have ge-
nerally included a variety of collateral em-
ployments, as mariners, carriers, miners,
&c. whereas the numbers here given are
meant to include only the persons directlv
employed in the various transactions and
operations necessary for bringing the raw
materials into their finished consumable
state.

Trade-winds. See Wind.
'I EADESCANTIA, a genus of the hex-

andria monogynia class of plants, the flower
of which consists of three orbiculated, plane,
and very patent petals

;
and its fruit is an

oval trilocular capsule, containing a few an-
gulated seeds. 19 species.

TRAGACANTH . See Astragalus.
Tragacanth, gum, or, as some call it,

gum-adragant, or gum dragon, is the produce
ot the above and some other shrubs. 1 he gum
is brought to us In long and slender pieces, of
a flatted figure more or less, and these not
straight, or rarely so ; but commonly twisted
and contorted various ways, so as to resemble
worms. We sometimes meet with it like the
other vegetable exsudations, in roundish d rops,
but these are much more rare. It is moderate-
ly heavy, of a firm consistence, and properly
speaking, very tough rather than hard ; and is

extremely difficult to powder, imLss first care-
fully dried, and the mortar and pe-tle kept
dry. Its natural colour is ?. pale whitish,
and in the cleanest pieces it is something
transparent. It is often, however, met with
tinged brownish, and of other colours, and
more opake. It has no smell, and very little

taste, but what it has is disagreeable. Taken
into the mouth, it does not grow clammy, and
stick to the teeth, as the gum arabic "does,
but melts into a kind of very soft mucilave.
It dissolves in water but slowly, and commu-
nicates its mucilaginous quality to a great
quantity of that fluid. It is by no means so-
luble in oily or spirituous liquors, nor is it in-

flammable. It is brought to us from the isl-

and of Crete, and from several parts of Asia.
It is to be chosen in long twisted pieces, of a
whitish colour, very clear, and free from all

other colours; the brown, and particularly
the black, are wholly to be rejected.

Tragacanth has the same virtues with-gum
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arabic, but in a greater degree. It greatly

inspissates and ubtunds the acrimony of the

humours, and is therefore found of service in

inveterate coughs, and other disorders of the

breast, arising from an acrid phlegm, and in

stranguries, heat of urine, and all other com-
plaints of that kind. It is usually given in

the compound powder, called the species clia-

tragacanthi frigidx, rarely alone. It is aho,

by some, esteemed a very great external re-

medy for wounds, and in this sense made an

ingredient in some sympathetic powders, with

vitriol and other things. It is by some re-

commended alone, in form of a powder or

strong mucilage, for cracks and chaps in the

nipples of women: but it is found, by expe-

rience, to be a very troublesome application

in those cases, and to do more harm than good,

as it dries by the heat of the part, and draws

the lips of the wound farther asunder than be-

fore. See Gums.
TRAGEDY. See Poetry.
TRAGIA, a genus of the monoecia trian-

dria class of plants, without any dower-petals ;

its fruit is a very large tricoccous capsule of a

roundish figure, containing single and round-

ish seeds. There are 8 species.

TRAGOPOGON,goaiVZ>cartZ, a'genus of

plants of the class syngenesia, and the or-

der polvgamia acqualis
;
and in the natural

system ranging under the 49th order, com-
posite. The receptacle is naked, the calyx

simple, and the pappus plumose. There are

14 species; of which two are British, the

pratensis and porifolius. 1. The pratensis,

or yellow goats’-beard, has its calyxes equal

witli the florets, and its leaves entire, long,

narrow, sessile, and grassy. In fair weather

this plant opens at sun- rising, and shuts be-

tween nine and ten in the morning. The roots

are conical and esculent, and are sometimes
boiled and served up at table like asparagus.

It grows on meadows. 2. The porifolius,

or purple goat’s-beard, has the calyx longer

than the radius of the floret ; the flowers are

large, purple, single, and terminal ; and the

leaves long, pointed, and bluish. The root is

long, thick, and esculent. It grows in mea-
dows, and is cultivated in gardens under the

name ofsalsafy.

TRAJECTORY, a term often used, ge-

nerally for the path of any body moving
either in a void, or in a medium that resists

its motion; or even for any curve passing

through a given number of points. Thus
Newton, IYuicip. lib. 1. prob. 22, purposes to

describe a trajectory that shall passthrough
five given points.

Trajectory of a comet, is its path or or-

bit, or the line it describes in its motion. This

path, Hevelius, in his Cometographia, will

have to be very nearly a right line; but Dr.

Halley concludes it to be, as it really is, a

veyy eccentric ellipsis
;
though its place may

often be well computed on the supposi-

tion of its being a parabola. Newton, in

prop. 4l of his 3d book, shews how to deter-

mine the trajectory of a comet from three ob-

servations
;
and in his last prop, how to cor-

rect a trajectory graphically described.

TRAMMELS, in mechanics, an instru-

ment used by artilicers for drawing ovals upon
boards, Ac. One part of it consists of a cross

with (wo grooves at right angles ; the other

is a beam carrying two pins which slide in those

grooves, and also the describing pencil. All

fiie engines for turning ovals are constructed

on the same principles with the trammels:

the only difference is, that in the trammels

the board is at rest, and the pencil moves

upon it ; in the turning engine, the tool, which

supplies the place ol the pencil, is at rest, and

the board moves against it. See a demon-

stration of the chief properties of these instru-

llam, in the Philos. Trans.ments by Mr. Ludlam
vol. 70, p. 378, Ac.
Trammel-net, is a long net, where-

with to take fowl by night in chant pain coun-

tries, much like the net used for the low

bell, both in shape, bigness, and mashes. To
use it, they spread it on the'groimd, so that

the nether or further end, lilted with small

plummets, may lie loose thereon ;
then the

other part being borne up by men placed at

the fore ends, it is thus trailed along the ground.

At each side are carried great blazing lights,

by which the birds are raised, and as they rise

under the net they are taken.

TRANSCENDENTAL, or Transcen-
dant, something elevated or raised above

other things, which passes and transcends the

nature ot other inferior things.

Transcendental quantities, among geome-

tricians, are indeterminate ones, or such as

cannot be fixed, or expressed by any constant

equation; such are all transcendental curves

which cannot be defined by -any algebraic

equation, or which when expressed by an

equation, one of the terms thereof is a varia-

ble quantity. Now whereas algebraists use to

assume some general letters or numbers, for

the quantity sought in these transcendental

problems, Mr. Leibnitz assumes general or

indefinite equations for the lines sought;

e.gr. putting „t and ?/ for the absciss and or-

dinate, the equation he uses fora line sought

is a±bx+c;/+erif\-fxx-\-g>/y, Ac.=0, by

the help of which indefinite equation, he seeks

the tangent : and by comparing the result

with the given property of tangents, he finds

the value of the assumed letters, a, b, c, d,

Ac. and thus defines the equation of the line

sought.

If the comparison above-mentioned does not

proceed, he pronounces the line sought not

to be an algebraical, but a transcendental one.

This supposed, he goes on to find the species

of transcendency; for some transcendentals

depend on the general division or section of a

ratio, or upon the logarithms; others, upon

the arcs of a circle; and others, on more in-

definite and compound enquiries. He there-

fore, besides the symbols x and ?/, assumes a

third, as v, which denotes the transcendental

quantity
;
and of these three forms, a general

equation for the line sought, from which he

finds the tangent, according to the dif-

ferential method, which succeeds even in

transcendental quantities. The result he

compares with the given properties of the tan-

gent, and so discovers, not only the value of

a, b, c, d, Ac. but also the particular nature

of the transcendental quantity. And though

it may sometimes happen, that the several

transcendentals are so to be made use of, and

those of different natures too, one from one

another; also jthough there are transcendents

of transcendentals, and a progression of these

in infinitum
;
yet we may be satisfied with the

most easy and useful one ; and for the most

part, may have recourse to some peculiar ar-

tifices for shortening the calculus, and re-

ducing the problem to as simple terms as may
be.

This method being applied to (be business of
quadratures, or to the invention of quadratics,

in which the property of the tangent is always
given, it is manifest, not only how it may be
discovered, whether the indefinite quadra-
ture may be algebraically impossible; but
also, how, when this impossibility is discovered,

a transcendental quadratrix may be found,

which is a thing not before shewn. So that

it seems that geometry, by this method, is

carried infinitely beyond the bounds to which
Vieta and Des Cartes brought it ; since, by
this means, a certain and general analysis is

established, which extends to all problems of

no certain degree, and consequently not
comprehended within algebraical equations.

Again, in order to manage transcendental

problems, wherever the business of tangents

or quadratures occurs, by a calculus, there is

hardly any that can be imagined shorter,

more advantageous, or more universal, than
the differential calculus, or analysis of indi-

visibles and infinites.

By this method, we may explain the nature of

transcendental lines, by an equation; e. gr. Let
a be the arch of a circle, and x the versed sine

;

then will a ~ .

—

S——- 5 and, if the ordinate
Vox -

of the cycloid is y ,

sdx
XX

* AX
then will

\/2a

y — \/2x —

which equation perfectly

expresses the relation between the ordinate y
and the absciss x, and from it all the proper-

ties of the cycloid may he demonstrated.

Thus is the analytical calculus extended to

those lines, which have hitherto been excluded
;

for no other reason, but that they were thought

incapable of it.

TRANSFORMATION of Equations, in alge-

bra, is the changing equations into others of a

different form, but of equal value. This opera-

tion is often necessary, to prepare equations for

a more easy solution, some of the principal cases

of which are as follow. 1. The signs of the roots

of an equation are changed, viz. the positive

roots into negative, and the negative roots into

positive ones, by only changing the signs of the

2d, 4th, and all the other even terms of the

equation. Thus the roots of the equation

x* — x 3 — 19.v
2
-{- 49,v — 30 = 0, are

j

4-1, +2, 4-3, -5;
whereas the roots of the same equation having

only the signs of the 2d and 4th terms changed,

viz. of x'' -|- -v
5 — 19*2 — 49v — 30 = O, arei

— 1, — 2, — 3, 4~ A
2. To transform an equation into another that

shall have its roots greater or less than the roots

of the proposed equation by some given differ-

ence, proceed as follows : Let the proposed
equation be the cubic x 3 — ax2

-)- bx — c = 0s
and let it be required to transform it into ano-:

ther, whose roots shall be less than the roots

this equation by some given difference d ; if the

root y of the new equation must be the less, take

it y == x — d, and hence x — y d\ then, in-

stead of v and its powers, substitute y -j- d and-

its powers, and there will arise tljijrnevv equation.

(A) / -j- 3<ly
2 4- 3dy 4- d

'

—
, ay

2 — 2ady — ad 2

j

4- by 4~ t/d
|

0 ;

whose roots are less than the roots of the former

equation by the difference d. If the roots of the

new equation had been required to be greater

than those of the old one, we must then, have
substituted y — x -j- d, or x' —y — d, &c.

3. To take away the 2d or any other particu-

lar term out of an equation
3
or to transform an
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equation, so that the new equation may want its

2d, or 3d, or 4th, &c. term of the given equa-
tion .v

3 — ax2 Lx — c — 0, which is trans-

formed into the equation (A) in the last article.

Now to make any term of this equation (A) va-
nish, is only to make the co-efficient of that

term=:0; which will form an equation that

will give the value of the assumed quantity d,

so as to produce the desired effect, viz. to make
that term vanish. So, to take away the 2d term,
make 3d — a ~ 0, which makes the assumed
quantity d —

f-
a. To take away the 3d term, we

must put the sum of the co-efficients of that

term = 0, that is, 3d 1 — 2ad -f- b = 0, or 3d 1 —
Had— —

/; ;
then, by resolving this quadratic

equation, there is found the assumed quantity

d— a Ij-ybP — 3b, by the substitution of

which for d, the 3d term will be taken away out

of the equation.

From whence it appears that, to take away
the 2d term of an equation, we must resolve a

simple equation
;
for the 3d term, a quadratic

equation
; for the 4th term, a cubic equation,

and so on.

4.

To multiply or divide the roots of an equa-
tion by any quantity

;
or to transform a given

equation to another, that shall have its roots

equal to any multiple or submultiple of those
of the proposed equation. This is done by sub-

stituting, for x and its powers, , or py, and
711

their powers, viz. for x, to multiply the
m

roots by m
;
and py for x, to divide the roots

byA
Thus, to multiply the roots by m, substituting

y
for x in the proposed equation,

m
.*" — axn— * -{- bxn ~ 2 &c — 0, and it be-

comes

1 &c-=0;
mn mv — 1 «z" — 2

or multiply all by m n
,
then is

y
n — amyn ~ 1 -|- bm 2

y
n ~ 2 — cmcyn ~ 3 &C = 0,

an equation that has its roots equal to m times

the roots of the proposed equation.

In like manner, substituting py for x, in the

proposed equation, &c. it becomes

an equation that has its roots equal to those of

the proposed equation divided by p.

From whence it appears, that to multiply the

roots of an equation by any quantity m, we
must multiply its terms, beginning at the 2d
term, respectively by the terms of the geome-
trical series, m, m l

, m', m", &c. And to divide

the roots of an equation by any quantity p, that

we must divide its terms, beginning at the 2d,

by the corresponding terms of this series p, p
2
,

p\ p\ See.

5. And sometimes, by these transformations,

equations are cleared of fractions, or even of

surds. Thus the equation

x 3 — ax 2

\/p -j- bx — c\Pp
— 0,

by putting y — x\fp, or multiplying the terms,

from the 2d, by the geometricals \Pp, p, p\/p,
is transfciffled to

• y
i — apyb -{- Lpy — cp

1 —
0.

6. An equation, as .v
3 — «2^- bx — c — 0,

may be transformed into another, whose roots

shall be the reciprocals of the roots of the given

equation, by substituting— for v : by which
y

. ,
lab

it becomes — — -4 c = 0 ;
or, mul-

y y y
tiplying all by y', the same becomes

sy' — by' -j- ay — 1 — 0.

T R A
TRANSIT, in astronomy, signifies the

passage of any planet, just by or over a fixed

star, or the sun; and of the moon in particular,

covering or moving over any planet.

Transit Instrument. See Observa-
tory.

TRANSITION, in music, the softening a

disjunct interval by the introduction of inter-

mediate sounds. In harmony, transition is the

changing the genus, or mode, in a sens ble but

regular manner. Thus, when in the diatonic

genus the bass moves so as to require in the

parts the introduction of a minor semi-

tone, it is a chromatic transition ; and if, we
change the tone by favour of a diminished

seventh, it is an enharmonic transition. /

TRANSMISSION. See Optics.

TRANSMUTATION, in geometry, de-

notes the reduction or change of one figure or

body into another of the same area or soli-

dity, but of a different form ;
as a triangle in-

to a square, a pyramid into a parellclopiped,

&c. In the higher geometry, transmutation

is used for the converting a figure into another

of the same kind and order, whose respective

parts rise to the same dimensions in an equa-

tion, admit of the same tangents, &c. If a rec-

tilinear figure is to be transmuted into another,

it is sufficient that the intersections of the lines

which compose it are transferred, and the

lines drawn through the same in the new
figure. If the figure to be transmuted is

curvilinear, the points, tangents, and other

right lines by means whereof the curve line

is to be defined, must be transferred.

TRANSOM, among builders, denotes the

piece that is framed across a double-light win-

dow.

Transom, among mathematicians, signi-

fies the vane of a cross-staff, ora wooden num-
ber fixed across, with a square whereon it

slides, &c.

Transom, in a ship, a piece of timber

which lies athwart the stern, between the two
fashion-pieces, directly under the gun-room
port.

TRANSPORTATION, the act of con-

veying or carrying a thing from one place to

another.

Transportation is a kind of punishment, or

more properly an alleviation or commutation of

punishment, for criminals convicted of felony

;

who for the first offence, unless it is an extra-

ordinary one, are generally transported to

the plantations (at present to New South

Wales), there to bear hard labour for a term
ofyears; within which if they return, they

are executed without further trial than identi-

fying their persons.

Transportation of plants. In sending

plants from one country to another, great

cautions are necessary. The plants sent from

a hotter country to a colder, should be always

put on board in the spring of the year, that the

heat of the season may be advancing as they

approach the colder climates ; and, on the

contrary, those which are sent from a colder

country to a hotter, should be sent in the be-

ginning of winter. The best way of packing

up plants fora voyage, if they are such as will

not bear keeping out of the earth, is to have

boxes with handles, filling them with earth,

and planting the roots as close together as

may be
; the plants should be set in these

boxes tliree weeks before they are to be put

!
on board

;
and in good weather they should

|

beset upon the deck, and in bad removed or

|

covered with a tarpauhn. If they are going

j

from a hotter country to a colder one, they
must have very little moisture; if, on the

contrary, they are going from a colder to a

warmer, they may be allowed water more large-

ly, and being shaded from the heat of the sun,

they will come safe.

A great many plants, however, will live out of

the earth a considerable while ; as the sedums,
euphorbiums, mesembryanthemums, and o-

ther succulent ones. These need no other care

than the packing them up with moss in a close

box
;
and there should be a little hay put be-

tween them, to prevent them from wounding
or bruising one another, and holes bored in

the boxes to keep them from heating and pu-
trefying. In this manner they will come safe

from a voyage of two or three, or even four
or five months. Several trees also will come
safe in the same manner ; taking them up at

a season when they have done growing, ami
packing them up with mess. Of this sort

are oranges, olives, capers, jasmines, and
pomegranate-trees. These, and many others,

are annually brought over to us from Italy

;

and, though they are three or four months in

the passage, seldom miscarry. The best way
of sending over seeds, is in their natural husks,

in a bag, or packed up in a gourd-shell, keep-
ing them dry, and out of the way of vermin.

TRANSPOSITION, in algebra, the bring-

ing any term of an equation over to the other-

side.

TRANSUBSTANTIATION, in theo-

logy, the conversion or change of the

substance of the bread and wine in the

eucharist, into the body and blood of Jesus

Christ, which the Romish church hold is

wrought by the consecration of the priest.

This is a main point in the Romish religion,,

and is rejected by the protestants, the former
maintaining the transubstantiation to be real,

the latter only figurative; interpreting the text

hoc est corpus nietuii,
“

this signifies my
“ body:'5 but the council cf Trent stood up
strenuously for the literal sense of the verb est,

and say expressly, that in transubstantiation

the body and blood of our Lord Jesus Christ

are truly, really, and substantially, under the

species of breatl and wine. The controver-

sies about this point are almost innumerable.

TRANSVERSE MUSCLES, in anatomy,
are certain muscles arising from the trans-

verse processes of the vertebrae of the loins.

See Anatomy.
TRAPA, a genus of the tetrandria mono-

gynia class of plants, the corollh u hereof con-
sists of four petals, vertically ovated, and
larger than the cup : the fruit is a hard os-

seous capsule, of an oblong oval figure, con-
taining only one cell, and armed with four

sharp thick spines, placed oppositely in the

middle of the sides, and pointed ; these be-

fore were the leaves of the calyx: the seed is

a covered single nucleus, of an oval figure..

There are two species, aquatics.

TRAPEZIUM, in geometry, a plane figure

contained under four unequal right lines,

1. Any three sides of a trapezium taken toge-
ther, are greater than the third. 2. The two
diagonals of any trapezium, divide it into four

proportional triangles. 3. If two sides ot a tra-

pezium are parallel, the rectangle under the
aggregate of the parallel. sides and oue-Jialt'

.*
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their distance, is equal to that trapezium.

4.

It a parallelogram circumscribes a trape-

zium, so that one of tire sides of the pa-
rallelogram is parallel to a diagonal of the
trapezium, that parallelogram will be the
double of tire trapezium. 5. [f any tra-

pezium has two of its opposite angles’ each
a right angle, and a diagonal is drawn
joining these angles; and if from the other
two angles are drawn two perpendiculars to

that diagonal; the distances from the feet of
these perpendiculars to those right angles, re-

spectively taken, will be equal. 6. If the
sides of a trapezium are each bisected, and
the points of bisection are joined by four right

lines, these lines will form a parallelogram,
which will be one-half of the trapezium. %.

If the diagonals of a trapezium are bisected,

and a right Ime joins these points, the aggre-
gate ofthe squares of the sides is equal to the
aggregate of the squares ofthe diagonals, to-

gether with four times of the square of the
right line joining the point of dissection. 8. In

any trapezium, the aggregate of the diago-
nals is less than the aggregate of four right

lines drawn from any point (except the inter-

section of the diagonals) within the figure.

TRAPS. See Rocks, primitive.

TRAVERSE, or Transverse, in ge-
neral, denotes something that goes athwart
another

;
that is, crosses and cuts it ob-

liquely.

Hence, to traverse a piece of ordnance,
among gunners, signifies to turn or point
it which way one pleases, upon the plat-

form .

In fortification, traverse denotes a trench
with a little parapet, or bank of earth, thrown
perpendicularly across the moat, or other work,
to prevent the enemy’s cannon from raking it.

These traverses may be from twelve to eigh-
teen feet, in order to be cannon-proof

; and
their height about six or seven feet, or more
if the place is exposed to any eminence. And
to preserve a communication, a passage of
about five or six feet wide must be left at one
end of the traverse. If any part of a work,
thus shut in by one or more traverses, is likely

to be defended by the musketry, it will be
proper to add to the traverses one or more
footbanks within the defence, for the troops to

mount on when they want to fire over the
traverse.

Traverse. See Navigation.
Traverse, in law, signifies sometimes to

deny, sometimes to overthrow or undo a thing,

or to put one to provesome matter; much used
in answers to bills in chancery : or it is that

which the defendant pleads or says in bar to

avoid the plaintiff’s bill, either by confessing

and avoiding, or by denying and traversing

the material parts thereof.

Traverse an Indictment, is to take

issue upon the chief matter, and to contradict

or deny some point of it.- A traverse must
Ire always made to the substantial part of the

title. Where an act may indifferently be in-

tended to be at one day or another, there the

clay is nut traversable. In an action of tres-

pass generally, the day is not material

;

though if a matter is done upon a particular

day, there it is material and traversable. 2
Roll’s Rep. 37.

TRAVESTY, or Travesti, a French
term, derived from the verb travestlr, to dis-

guise one’s self, or to appear in masquerade

:

and hence, travesty is applied to the disfigur-

ing ot an author, or the translating him into a

style and manner different from his own, by
which means it becomes difficult to know
him.

TREACLE. See Sugar, &c.

4 REASON, in law, is divided into high
treason and petty treason. High treason, as

comprized under the famous high treason act,
as it is called, or the statute 25th Edw. HI.,
is divided into seven heads.

1. When a man compasses or imagines the
death of the king, queen, or the heir appa-
rent, he is guilty ot high treason. Rut as this

compassing or imagining is an act of the
mnul, it cannot be proved unless demon-
strated by some overt (or open) act. To
conspire to imprison the king, and to assem-
ble company for the purpose, to procure arms
and ammunition with the intent to kill him,
or even taking any measures to put such de-
signs into execution, as consulting of the best
means of putting him to death, are overt or
open acts.

2. To violate the queen-consort, the
king’s eldest daughl<*, or the wife of the heir
apparent, is high treason

; and if both par-
ties consent, they are alike guilty. This is to
guard the blood royal from pollution, so that
to violate a queen or princess dowager is not
treason.

3. If a man levies war against the king in
his realm, he is guilty' of high treason. This
may be done under pretence of redressing
grievances, as well as to dethrone the King.
An insurrection with the avowed design of
destroying all inclosures, all brothels, See. is

likewise treason; though a tumult to destroy
any particular inclosure or brothel would
only amount to a riot: but in the first in-

stance, the universality of the design renders
it high treason. A mere conspiracy to level
war is not treason, unless the design is parti-
cularly pointed against tiie king, when it falls

under the fust head, viz. compassing or ima-
gining his death.

4. 4 o be an adherent to the king’s enemies
in his realm, or aiding them in his realm, or
elsewhere, is treason; but this must be de-
monstrated by some overt act, as the giving
them intelligence, sending provisions, surren-
dering up a fortress by combination with the
enemy, and not by' cowardice, in winch case
it is an offence against the laws of war, but
not treason. Giving assistance to foreign pi-

rates or robbers who invade our coasts with-
out any open hostilities between their nation
and our own, or any commission from any
state at war with Great Britain ; also aid-
ing our own fellow-subjects in rebellion at
home ; are both treasons

;
but to relieve a re-

bel fled out ot the kingdom is not. And if a
person through force or fear is obliged to join
the rebels, provided he leaves them at the
first safe opportunity, he is not guilty.

5. Counterfeiting the great or privy seal is

likewise high treason.

6. Counterfeiting the king’s money; or
bringing false and counterfeit money into the
realm, and knowing it to be false* uttering
it, is the sixth species of treason. Counter-
feiting it is ot itself treason, without making

i

payment with it
; and if the minters alter the

J

legal standard of gold and silver, it is treason.

|

As to importing foreign counterfeit money', it

is held that uttering it without importing it is

not within the statute.

7. ! he seventh and last species of treason
under this statute is, if a man slays the chan-
cellor, treasurer, or the king’s justices of
either of the benches, justices in cvre, or jus-
tices of assize, and all other justices assigned
to hear and determine, being in ti'.eir places
during their offices. This extends only to kill-

ing them, and not to wounding and assault-
ing them. The barons of the exchequer are
not specified as within the act, but by the
stat. 5 Eliz. c. 18, and 1 W. and M. c. 21,
the lord keeper or commissioners of the great

seal are within it.

There are other treasons, not comprized
under this act, which may be divided into
three heads : 1 . Such as relate to papists. 2.
Such as relate to falsifying the coin or other
royal signatures. 3. Such as relate to secur-
ing the protestant succession in the house of
Hanover.

For the first see Papists. For the second
see Coinage.

8. By the stat. 1 Anne, s. 2, c. 17, if any
person shall endeavour to deprive or hinder
any person being the next in succession to the
crown, according to the limitations of the act
of settlement, from succeeding to the crown,
and attempt the same by any overt act, such
offence shall be high treason. And by stat.

6 Anne, c. 7. if any person by writing or
printing maintains and affirms that any person
lias any right or title to the crown of this

realm, otherwise than according to the act of
settlement; or that the kings of „this realm,
with the authority of parliament, are not able
to make laws and statutes to bind the crown
and the descent thereof; such person shall be
guilty of high treason.

The punishment for this crime is very se-
vere

; that the criminal shall be dragged on
the ground to the place of execution, though
a sledge is novv allowed through humanity,
and be hanged and cut down alive, his en-
trails taken out and burned before his face,
his head c\it off, and li is body' quartered.
The punishment for coining is, however,
more mild.

Treason, misprision of. 4*here is like-

wise a misprision of treason, which is the
concealing the knowledge of treason without
assenting to it, 1 and 2 Ph. and Mary, c. 10.

The stat. 13 Eliz. c. 2, enacts, that those who
forge foreign coins not current in Great Bri-

tain, their aiders, abettors,'and procurer
,
shall

be all guilty of misprision of treason. The
punishment for this crime, which is a degree
lower than high treason, is loss of the profits

of lands for life, forfeiture of goods, and per-
petual imprisonment.
Treason, petit (which is an aggravated

degree of murder), according to the stat. 25th
Edw. Ilf. c. 2, may happen three ways; by
a servant killing his master, a wife her hus-
band, or an ecclesiastical person his superior
to whom he owes faith and obedience 1 a
servant who kills his master, whom lie has
left upon a grudge conceived while in his ser-

vice; for the intention was formedwhik the re-

lation subsisted : so if a wife is separated
a mensa & thoro, the vinculum matrimonii
is not dissolved; and if she kills her husband
after the divorce, she is guilty. And a cler-

gyman owes canonical obedience to the bi-

shop who ordained him, to him in whose dio-
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cese he is beneHeed, and also to the metro-

politan of such suffragan
;
and therefore to hill

any of these is petit treason. The punish-

ment is, for a man, to be drawn and hanged;

for a woman, it was to be drawn and burnt

;

but this barbarous act is now repealed, and

the punishment made bimil r to that of the

men. They, their aidors and abettors, are

deprived the benefit of clergy.

TREASURE TROVE, is where any mo-
ney or coin, gold, silver, plate, or bullion, is

hidden in the earth, or other private place,

the owner being unknown ; in which case, the

treasure belongs to the king, or some other

who claims by the king’s grant, or by pre-

scription. Brae. Lib. 3. But if he that hid

it is known, or afterwards found out, the

owner, and not the king, is entitled to it. 1

Black. 295. It it is found in the sea, or upon
the earth, it does not belong to the king, but

to the finder, if no owner appears. Black.

295.

TREASURER, an officer to whom the

treasure of a prince, or corporation, is com-
mitted to be kept, and duly disposed of.

The lord high treasurer of Great Britain, or

first commissioner of the treasury when in

commission, lias under his charge and go-

vernment all the king’s revenue, which is

kept in the exchequer, lie holds his place

during the king’s pleasure, being instituted

by the delivery of a white staff to him : he

has the check of ail the officers employed in

collecting the customs and other royal reve-

nues; and in his gift and disposition are

all the offices of the customs in the several

ports of the kingdom ; estimators in every

county are nominated by him
;
he also makes

leases of the lands belonging to the crown.

This office is now' always executed by a com-
mission, who are entitled, “ the commis-
sioners for executing the office of lord high

treasurer,” and the first commissioner is com-
monly prime minister.

There is, besides the lord -treasurer, a trea-

surer of the king’s houshold ; who is of the

privy council, and, with the comptroller and

steward of the marshalsea, has great power.

To these may be added the treasurer of the

navy ; as also the treasurer of the king’s cham-
ber, and of the wardrobe ; and most corpora-

tions throughout the kingdom have treasu-

rers, whose office is to. receive their rents,

and disburse their common expences.

The treasurer of the county is an officer

that keeps the county-stock, in which office

there are two in every county ; who are

chosen by the major part of the justices of

the peace at Easter-sessions. They ought to

have certain estates in lands, or to be worth

150/. in pe.sonal estate ;
and are to continue

in their office only for a year, at the end
whereof, or within ten days after the expira-

tion of the year, they must account to their

successors, under certain penalties. The
county-stock which this officer has the keep-

ing oi, is raised by rating every parish annu-

al’; ;
and the same is from time to time dis-

posed ot to charitable uses, towards the relief

of maimed soldiers and mariners, prisoners in

the county gaols, paying the salaries of go-

vernors of houses of correction, and relieving

poor alms-houses, &e.

TREE. See Forest Trees, Planting,
Plants, Timber, &c.

TREFOIL. See Trifolium.

TR EME LEA, a genus of plants of the class

of cr
>
ptogamia, and natural order of algae

It is a gelatinous membranous substance ; the

parts ot the fructification scarcely visible.

I here are 1 1 species, of which live are indi-

genous; the nostoc, lichenoides, verrucosa,

hemispherica, and purpurea. 1. The iTostoc,

or jelly rain tremeila, is found in pastures and
by the sides of gravel-walks in gardens after

rains
; not uncommon in spring, summer, and

autumn. It is a membranaceous, pellucid,

and gelatinous substance, without any visible

root; of a yellowish dull green-colour; as-

suming various forms, either round, angular,

plaited or folded together irregularly, like the

intestines, or a pocket-handkerchief, an inch

or two, or more, in diameter : soft to the

touch when moist; but thin, membranaceous,
and brittle, w hen dry

;
and of a black fus-

cous colour. The antient alchemists called

this vegetable the flowers of heaven, and
imagined that from it they should procure the

universal menstruum : bufall their researches

ended in discovering that by distillation it

yielded some phlegm, volatile salt, and ernpy-
reumatic oil. It has been extolled in wounds,
ulcers, &c. but no regard is ever paid to it by
judicious practitioners. Dr. Darwin says,

he has been well informed that this tremeila
is a mucilage voided by herons after they have
eaten frogs. 2. The lichenoides, or trans-

parent tremeila, is erect, plane, margin curl-

ed, lacinulated, and brown. It grows on
heaths and in woods, &e. 3. Verrucosa, or

warty tremeila, is tubercular, solid, wrinkled,

roundish, and resembling a bladder; it is of a

blackish yellow. It grows on stones in rivu-

lets. 4. Hemispherica, or sea tramella, is

scattered among conferva, fuci, &c. 5. Pur-
purea, or purple tremeila, is globular, sessile,

solitary, and smooth. It grows on ditch-

banks about London.

.

TREMOLITE. This mineral is found
chiefly near St. Gothard, in Switzerland

; and
takes its name from mount Tremola, where
it was first observed by Saussure. It occurs
massive and in crystals. The primitive form
of its crystals is a rhomboidal prism, whose
sides are inclined to each other at angles, of
156° 52' 12" and 53 Q 7' 48". It usually occurs
in four-sided prisms, terminated by dihedral

summits; and not unfrequently the two acute
edges, or all the four, are truncated. Tex-
ture radiated. Fragments splintery. Spe-
cific gravity from 2.9 to 3.2. Fibres easily

separated, so that it appears soft, yet it

scratches glass. Phosphoresces very readily

when struck or rubbed in the dark. Before
the blowpipe, melts into a white scoria.

Werner divides this species into three sub-

species.

A specimen of tremolite analysed by Klap-
roth, contained

65.0 silica

38.0 lime

0.5 magnesia
0.5 oxide of iron

6.0

water and carbonic acid.

100.0

A specimen of this mineral from the cas-

tle-hill of Edinburgh, analysed by Dr, Ken-
nedy, yielded

51.5 silica
32.0

lane

0.5 alumina
0.5 oxide of iron

8.5 soda

5.0

carbonic acid

98.0, with some traces ofmag-
ncsia and muriatic acid.

Bournon lias shewn that the property

which the tremolite has of phosphorescing

w hen rubbed, is ow ing to the presence of car-,

bonat of lime.
r

i EEMOR. See Medicine.
TRENCH ES, in a siege, are d’tches made

by the besiegers, (hat they may approac h

more securely to the place attacked
;
on

which account they are also called lines of

approach. The tail of the trench is the place

where it was begun, and its head is the place

where it ends.

Trenches are also made to guard an en-

campment.
T he trenches are usually opened or begun

in the night-time, sometimes within musket-
shot, and sometimes within half or w hole can-

non-shot of the place
;
generally about 801)

fathoms. T hey are carried on in winding
lines, nearly parallel to thewoiks, so as not
to be in view of the enemy, nor exposed to the

enemy’s shot.

The workmen employed in the trenches

are always supported by a number of troops

to defend them against the sallies of the be-

sieged. The pioneers, and other workmen
sometimes work on their knees, and are usu-

ally covered with mantlets or saucissons; and
the troops who support them lie fiat on their

faces, in order to avoid the enemy’s shot. On
the angles or sides of the trench, there are

lodgments, or epaulements, in form of tra-

verses, the better to hinder the sallies of the

garrison, and to favour the advancement of
the trenches, and to sustain the workmen.
The platforms for the batteries are made

behind ho trenches ; the first at a good dis-

tance, to be used only against the sallies of

the garriosn. As the aproaches advance,
the batteries are brought nearer, to ruin the
defences of the place, and dismount the ar-

tillery of the besieged. The breach-batteries

are made when the trenches are advanced
near the covert-way.

If there are two attacks, it will be neces-

sary to have lines of communication, or boyaus,
between the two, with places of arms at con-
venient distances. The trenches are 6 or 7
feet high with the parapet, which is 5 feet

thick, with banquettes for the soldiers to mount
upon.

The approaches at a siege are generally

carried on upon the capitals of the works at-

tacked ; because the capitals produced are,

of all other situations in the front of a work,
the least exposed to the fire of either the can-

non or musketry; and are the least in the

line of fire between the besieged and be-

siegers’ batteries. But if, from particular cir-
cumstances, these or other advantages do r.ot

attend the approaches upon the capitals, they
are by no means to be preferred to other po-
sitions.

The trenches of communication, or zig-
zags, are 3 feet deep, 10 feet wide at bot-

tom, and 13 feet at top, having a berm of one
foot, beyond which the earth is thrown t»

form a parapet.
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The parallels or places of arms of the

trenches are 3 feet deep, 12 feet wide at bot-

tom, and 17 or 18 feet wide at top, having a

banquette of about 3 feet wide, with a slope of

nearly as much.

The first night of opening the trenches, the

greatest exertions are made to take advan-

tage of the enemy’s ignorance as to the side

of attack; and they are generally carried on

as far in advance as the first parallel, and
even sometimes to the completion of that

work. The workmen set out on this duty,

each with a fascine of 6 eet, a pick-ax, and a

shovel ; and the fascines being laid so as to

lap one foot over each other, leave 3 feet of

trench for each man to dig.

The usual method of directing the trenches

or zig-zags, isby observing during the day some
near object in a line with the salient parts of

the work, and which may serve as a direction

in the night ; or if the night is not very dark,

the angles of the works may be seen above
the horizon ; but as both these methods are

subject to uncertainty, the following is pro-

posed to answer every .case : having laid

down the plan of attack, the exact positions

of the flanked angles of the works of the front

attacked, and particularly of those most ex-

tended to the right and left ;
mark on the

plan the point of commencement for the

first portions of zig-zag, the point where
it crosses the capital, and the point to

which it extends on the other side of the capi-

pital: this last point will be the commence-
ment of the second branch : then mark off

the point where this branch crosses the capi-

tal, and its extent on the other s'de
;
and this

will give the commencement of the third

branch ; and so on for the others. Thus pro-

vided with a plan ready marked off, it will

be very easy, even in the darkest night, to lay

down the points where the zig-zags are to cross

the capital, and the points to which they are

to be produced beyond them. The first pa-

rallel is generally run about 600 yards from

the place, and of such extent as to embrace
the prolongation of the faces of all the works

which fire upon the trenches ;
and each end has

a return of about 30 or 40 yards.

The second parallel is constructed upon
the same principles, and of the same extent,

as the first, at the distance of about 300 yards

from the salient angles of the covert-way.

This parallel is usually formed of gabions

;

each workman carrying a gabion, a fascine, a

shovel, and a pick ax. After this the trenches

are usually carried on by sap.

The half-parallels are about 140 or 150

yards from the covert-way, and extend suf-

ficiently on each side to embrace the pro-

longation of the branches of a covert-way.

The third parallel must not be nearer than

the foot of the glacis, or it will mask the ri-

cochet batteries. It is generally made ra-

ther wider than the other parallels.

Cavaliers of the trenches must not be nearer

than 28 yards from the covert-way, or they

will be ’liable to be annoyed by hand-gre-

nades,

Trench, returns ofa, are the elbows and
turnings, which form the lines of approach,

and are made, as near as can be, parallel to

the place, to prevent their being enfi-

laded.

Trenches, tomount the, is to mount guard

THE
in the trenches, which is generally done in

the night.

Trenches, to relieve the, is to relieve ihe

guard of the trenches.

Trenches, to scour th:, is to make a vi-

gorous sally upon the guard of the trenches,

force them to give way and quit their ground,
drive away the workmen, break down the

parapet, fill up the trench, and nail their can-

non.

Trenches, counter, are trenches made
against the besiegers; which consequently
have their parapet turned against the enemy’s
approaches, and are enfiladed from several

parts of the place, on purpose to render them
useless to the enemy, if they should chance
to become masters of them ; but they should
not be enfiladed or commanded by any height

in the enemy’s possession.

Trenches, to open the, is to break ground
for the purpose of carrying on approaches to-

wards a besieged place.

TREPANNING. See Surgery.
TREPIDATION. See Medicine.

TRESPASS, is any trangression of the law,

under treason, felony, or misprision of either.

Staundf. PI. Cor. 38.

Trespass signifies going beyond what is

lawful; hence it follows that every injurious

act is, in the large sense of this word, a tres-

pass. But as many injurious acts are distin-

guished by particular names, as treason,

murder, rape, and other names, the legal sense

of the word trespass is confined to such in-

jurious acts as have not acquired a particular

name. Some trespasses are not accompa-
nied with any force ;

a trespass of this sort

is called a trespass upon the case: and the

proper remedy for the party injured, is by
an action upon the case. Other trespasses

are accompanied with force, either actual

or implied. If a trespass which was accom-
panied with either actual or implied force,

has been injurious to the public, the proper
remedy in every such case, is by au indict-

ment, or by information. And if a trespass

that was acccompanied with an actual force,

has been injurious only to one or more private

persons, the offender is in every such case

liable to an indictment, or to an information;

for although the injury has in such case been
only done to one or more private persons,

as every trespass accompanied with actual

force is a breach of the peace, it is to be con-

sidered and punished as an offence against the

public. 5 Bac. Abr. 150.

A man is answerable for not only his own
trespass, but that of his cattle also. 3 Black.

211 .

And the law gives the party injured, a dou-
ble remedy in this case ; by permitting him
to distrain the cattle thus doing damage, till

the owner shall make him satisfaction, or else

by leaving him to the common remedy by
action. And in either of these cases of tres-

pass committed on another’s land, either by a

man himself or his cattle, the action that lies,

is the action of trespass with force and arms ;

for the law always couples the idea of force

with that of intrusion upon the property of an-

other. 3 Black. 210.

In some cases, trespass is justifiable ; or ra-

ther entry on another’s Jand or house shall

not in these cases be accounted trespass : as

if a man came there to 'demand or pay money

there payable, or to execute in a legal man-
ner the process of the law. 3 Black 219.
To prevent trifling and vexatious actions of :

trespass, it is enacted by 43 Eiiz. c. 6. 22 and
'

23 Car. II. c. 9. and 8 & 9 VV. c. II. that $

j

where a jury who try an action of trespass,
|

give less damages than 40s. the plaintiff shall ;

|

be allowed no more costs than damages; un-
less the judge shall certify on the back of the

j

record, that the freehold or title of the land
\

came chiefly in question. But if it shall ap- \

pear that the trespass was wilful and malicious,
the plaintiff’ shall have his full costs. And
every trespass is wilful, where the defendant
lias been forewarned, and malicious where
the intent of the defendant appears to be to
harass or injure the plaintiff. 3 Black. 370.

TRESPASSER, denotes a person that
commits a trespass against another; in respect
of whom it is held, that though the law per-
mits a person to enter a tavern, and a landlord
to distrain on lands, & c. yet if he abuses this

liberty by committing any trespass, he will be
judged a trespasser ab initio.

TRET, in commerce, an allowance made
for the waste, or the dirt, that may be mixed
with any commodity, which is always four
pounds in every hundred and four pounds
weight. See Tare.
TREWIA, a genus of the polyandria mo-

' nogynia class ot plants, having no corolla be-
sides the cup ; the fruit is a turbinated, trique-
trous, coronated, trilocular, trivalvar capsule:
the seed is single, convex on one side, and
angular on the other. There is one species, a
tree of the East Indies.

TRIAL, in law, the examination of a
cause, civil or criminal, according to the
laws of

k
the land, before a proper judge:

or, it is the manner and order observed
in the hearing and determining of causes.

J
There are clivers kinds of trials

; as those
of matters of fact, which must be tried bv
a jury; matters of law which are only tria-

ble by the courts
; and matters of record,

which are to be tried by the records them-
selves. The most general rule has been, that
the jurymen on a trial shall be chosen out of
that town or precinct, &c. in which the mat-
ter of fact is alleged, or the nearest thereto,
for the better cognizance of the matter

; and
not to leave things to be tried in foreign coun-
ties, where the jury are strangers to the whole
matter. Where any trial is for murder, it

must be in the county wherein the fact was
committed

; but if the assault is in one county,
and the person assaulted happens to die in an-
other county, the indictment maybe found by
a jury of the county where the party died": I

and by special commission, when a person is

indicted in one county he may be tried in an-
other. In all criminal cases the custom is

1

to ask the prisoner how he will be tried, which
was formerly a very significant question,
though it is not so now; because antiently
there were trials by combat, by ordeal, and by
jury; and when the prisoner answered, By
God and his country, it appeared he made
choice to be tried by a jury; which is the
only way now used for the trial of criminals.
The method of proceeding in a criminal case

is this: First the bill of indictment against the
offender is prepared, and the prosecutor and
his witnesses attend on the grand jury, and
there give in their evidence; which being done,
the grand inquest either laid the bill of indict*

9
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inent, or bring it in ignoramus and if the

bill is found, the prisoner is brought to the

bar of the court, and the clerk of the ai
--

raigns calling him by his name, desires

him to hold up his hand, saying, “ Thou
art indicted by the name of ,

for such

a felony, & c. (setting forth the crime laid

[in the indictment). How sayest thou ; art

thou guilty of this felony whereof thou

art indicted, or not guilty r” To which
the prisoner answering, “ Not guilty,” the

clerk says, “ Culprit, how wilt thou be tried?”

[whereupon the defendant answers, “ By God
and my country;” which plea of the prisoner

the clerk records, and then the panel of the

petty-jury is called over.

After the jury are sworn, and the indict-

ment is read over to them, and they are

(’charged, the evidences on both sides, for and
against the prisoner, are called, sworn, and

examined in open court; after which the jury

bring in their verdict ; and if they find the pri-

soner guilty, their verdict is recorded, and
the prisoner is taken from the bar : but if

they bring him in not guilty, the prisoner is

|
discharged. On the prisoner being brought

in guilty, proclamation is made for all per-

sons to keep silence, upon which the prisoner

is again brought to the bar, and the verdict re-

peated: after which sentence is passed on

him, and an order or warrant is made for

his execution.

The methods of trial, in our civil courts,

are as follows : via. The declaration is first

drawn for the plaintiff, and when the appear-

anceof the defendant is entered, it has been

usual to deliver it with an imparlance to the

defendant’s attorney ;
and the term following,

rule is to be given with the secondary for the

defendant to plead by such a day, or else the

plaintiff is to have judgment : and the defend-

ant having pleaded, a copy of the issue is

made by the plaintiff, and delivered to the

defendant’s attorney, at the same time giving

him notice of the trial
;

in order to which the

I
venire facias must be taken out and returned

by the sheriff: and likewise the habeas cor-

pora, or distringas, to bring in the jury; on

which the record is made up, and the parties

proceed to trial by their counsel and witnesses;

and the jury give in their verdict, &c. But

in case the defendant neglects to plead, and

suffers it to go by default, on entering such

a judgment, a writ of inquiry of damages is

awarded returnable next term, notice of the

i
execution whereof the defendant’s attorney is

|

to have
;
and which being executed, and the

damages inserted in a schedule annexed to

the writ, a rule is given, and costs are taxed

by the prothonotary, & c.

TRIANDRIA, in the Linnsean system of

botany, a class of plants, the third in order;

comprehending all such plants as have her-

maphrodite flowers, with three stamina, or

male parts, in each ;
whence the name. See

Botany.
TRIANGLE, in geometry, a figure

bounded or contained by three lines or sides,

\ and which consequently has three angles,

from whence the figure takes its name.

Triangles are either plane, or spherical, or

curvilinear. Plane when the three sides of

the triangle are right lines ;
but spherical

when some or all of them are arcs of great

circles on tlie sphere.

Plane triangles take several denominations,
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both from the relation of their angles, and of

their sides, as below. See Geometry.
The chief properties of plane triangles arc

as follow, viz. In any plane triangle,

1. The greatest side is opposite to the

greatest angle, and the least side to the

least angle, &c. Also, if two sides are

equal, their opposite angles are equal ; and if

the triangle is equilateral, or has all its sides

equal, it will also be equiangular, or have all

its angles equal to one another. 2. Any side

of a triangle is less than the sum, but greater

than the difference, of the other two sides.

3. The sum of all the three angles, taken to-

gether, is equal to two right angles. 4. 'If

one side of a triangle is produced out, the

external angle, made by it and the adjacent
side, is equal to the sum of the two opposite

internal angles. 5. A line drawn parallel to

one side of a triangle, cuts the other two sides

proportionally, the corresponding segments
being proportional, each to each, and to the

whole sides
;
and the triangle cut off is similar

to the whole triangle.

If a perpendicular is let fall from any an-

gle of a triangle, as a vertical angle, upon the

opposite side as a base ; then, 6. The rectan-

gle of the sum and difference of the sides, is

equal to twice the rectangle of the base and
the distance of the perpendicular from the

middle of the base. Or, which is the same
thing in other words, 7. The difference of

the squares of the sides, is equal to the dif-

ference of the squares of the segments of the

base. Or, as the base is to the sum of the

sides, so is the difference of the sides to the

difference of the segments of the base. 8.

The rectangle of the legs or sides is equal to

the rectangle of the perpendicular and the

diameter of the circumscribing circle.

If a line is drawn bisecting any angle, to

the base or opposite side
;
then, 9. The seg-

ments of the base, made by the line bisect-

ing the opposite angle, are proportional to the

sides adjacent to them. 10. The square of

the line bisecting the angle, is equal to the dif1

ference between the rectangle of the sides and
the rectangle of the segments of the base.

If a line is drawn from any angle to the

middle of the opposite side, or bisecting the

base, then, 11. The sum of the squares of the

sides, is equal to twice the sum of the squares

of half the base and the line bisecting the

base. 12. The angle made by the perpendi-

cular from any angle and the line drawn from
the same angle to the middle of the base, is

equal to half the difference of the angles at

the base. 13. If through any point within a

triangle three lines are drawn parallel to the

three sides of the triangle, the continual pro-

ducts or solids made by the alternate seg-

ments of these lines will be equal. 14. If

three lines are drawn from the three angles

through any point within a triangle, to the

opposite sides; the solid products of the al-

ternate segments of the sides are equal, viz.

15. Three lines drawn from the three angles of

a triangle to bisect the opposite sides, or to the

middle of the opposite sides, do all intersect

one another in the same point, and that point

is the centre of gravity of the triangle ; and the

distance of that point from any angle is equal

to double the distance from the opposite side,

or one segment of any of these lines is double
the other segment : moreover the sum of the

squares of the three bisecting lines is | of the
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sum of the squares of the three sides of the

triangle. 16. Three perpendiculars bisecting

the three sides of a triangle, ail intersect in one
point, and tiiat point is the centre of the cir-

cumscribing circle. 17. Three lines bisect-

ing the three angles of a triangle, all intersect

in one point, and that point is the centre of
the inscribed circle. 18. Three perpendicu-
lars drawn from the three angles ot a trian-

gle upon the opposite sides, all intersect in

one point. 19. Any triangle may have a cir-

cle circumscribed about it, or touching all its

angles, and a circle inscribed within it, or
touching all its sides. 20. The square of the
side of an equilateral triangle is equal to three
times the square of the radius of its circum-
scribing circle. 21. If the three angles of
one triangle are equal to the three angles of
another triangle, each to each, then those two
triangles are similar, and their like sides are

proportional to one another, and the areas of
the two triangles are to each other as the
squares of their like sides. 22. If two tri.

angles have any three parts of the one (ex-
cept the three angles) equal to three corn s-

ponding parts ot the other, each to each,
those two triangles are not only similar, but
also identical, or having all their six corres-

ponding parts equal, and their areas equal.
23. Triangles standing upon the same base,

and betw een the same parallels, are equal
; and

triangles upon equal bases, and having equal
altitudes, are equal. 24. Triangles on equal
bases, are to one another as their altitudes,

and triangles of equal altitudes are to one
another as their bases

;
also equal triangles

have their bases and altitudes reciprocally
proportional. 25. Any triangle is equal to

halt its circumscribing parallelogram
;
or half

the parallelogram on the same or an equal
base, and of the same or equal altitude.

26. Therefore the area of any triangle is

found by multiplying the base by the alti-

tude, and taking half the product. 27. The
area is also found thus : Multiply any two
sides together, and multiply the product by
the sine of their included angle, to radius 1

and divided by 2. 28. The area is also other-
wise found thus, when the three sides are
given: Add the three sides together, and take
half their sum; then from this half sum sub-
tract each side severally, and multiply the
three remainders and the half sum continu-
ally together; then the square root of the
last product will be the area of the triangle.

29. In a right-angled triangle, if a perpendi-
cular is let fall from the right angle upon the
hypothenuse, it will divide it into two other
triangles similar to one another, and to the
whole triangle. 30. In a right-angled trian-

gle, the square of the hypothenuse is equal to

the sum of the squares of tire two sides ; and,
in general, any figure described upon the hy-
pothenuse is equal to the sum of two similar
figures described upon the two sides. 31
In an isosceles triangle, if a line is drawn from
the vertex to any point in the base, the
square of that line, together with the rect-

angle of the segments of the base, is equal to

the square of the side. 32. If one angle of a
triangle is equal to 120°, the square" of the
base will be equal to the squares of both the
sides, together with the rectangle of those
sides ; and if those sides are equal to each
other, then the square of the base will be equal
to three times the square of one side, or equal
to twelve times the square of the perpend ieu-
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]ar from the angle upon the base. 33. In

the same triangle, viz, having one angle equal
to 120', the difference ot’ the cubes of the

sides about that angle, is equal to a solid con-
tained by the difference of the sides and the

square of the base ; and the sum of the cubes
of the sides is equal to a solid contained by the

sum of the sides and the difference between
the square of the base and twice the rectan-

gle of the sides.

TRIANGULAR COMPASSES, are such
as have three legs, or feet, whereby to take
off any triangle at once ;

much used in the

construction of maps, globes, &c.

TRIANGULAR NUMBERS, are a kind of
polygonal numbers . being the sums of arithme-
tical progressions, which have 1 for the common
difference of their terms.

Thus, from these arithmetical 1 2 3 4 5 6,

are formed the triang. numb. 1 3 6 10 15 21,
or the third column of the arithmetical triangle

abovementioned.
The sum of any number n of the terms of the

triangular numbers, 1,. 3, 6, 10, &c, is
—

n' . n
2

n n n -4- 1 n -4- 2
J or — X —-— X —-

—

6' 2 ' 3 1 2 3

which is also equal to the number of shot in a

triangular pile of balls, the number of rows, or
the number in each side qf the base, being n.

The sum of- the reciprocals of the triangular

series, infinitely continued, is equal to 2
; viz.,

1 + j i + To Jr tV & c = 2-

For the rationale and management of these
numbers, see Simpson’s Algebra, sect. 15.

TRIANGULAR CANON, the, tables of

artificial sines, tangents, secants, See.

TRIANGULAR QUADRANT, is a

sector furnished with a loose piece, whereby
to make it an equilateral triangle.

The calendar is graduated thereon, with
the sun’s place, declination, and other useful

lines; and by the help of a string and a plum-
met, and the. divisions graduated on the loose
piece, it may be made to serve for a qua-
drant.

TRIANTHEMA, a genus of the class and
order decandria digynia. The calyx is mu-
cronate below the tip

;
no corolla

; stamina
5 or 10; germ, retuse

;
capsule cut round.

There are seven species.

TRIBULUS, caltrops, a genus of the de*
eandria-monogynia class of plants, the corolla

of which consists of five oblong, obtuse, and
patent petals: its fruit is of a roundish figure
and aculeated, being composed of five cap-
sules, gibbous- on one side, and armed with
three or four points on the other, angulated
and convergent

; and containing numerous
seeds, turbinated and oblong. There are
four species.

TRICEPS. See Anatomy.
TRICERA, a genus of the class and or-

der inonoecia tetrandria. There is no co-
rolla

;
the male is four-leaved; filaments four,

ovate; female calyx five-leaved; styles co-
nical

;
capsules three, horned, three-celled.

There is one species, a shrub of Jamaica.

TRICHECHUS, walrus, a genus of qua-
drupeds of the order bruta. The generic
character is, fore-teeth (in the full-grown
animal) none either above or below

; tusks
solitary, in the upper jaw

;
grinders with

wrinkled surfaces
; lips doubled; hind feet at

the extremity of the body, uniting into a fin.

The genus trichechus vs entirely marine,
5
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and contains but three species, besides varie-

ties : of these the principal is the trichechus
rosmarus, or, as it is sometimes called, the sea-
horse, or walrus.

1 . Trichechus rosmarus, arctic walrus. This
animal inhabits the northern seas, and is prin-

cipally found within the arctic circle. It

grows to a very large size, having been some-
times seen of the length of eighteen feet,

and of such a thickness as to measure twelve
feet round the middle of the body. The
walrus is oi an inelegant form ;

having a small
head, short neck, thick body, and short legs:
the lips- are very thick, and the upper lip is

indented or cleft into two large rounded lobes:
over the whole surface of this part are scat-

tered numerous semitransparent bristles, of a
yellowish tinge, and of such a thickness as

almost to equal a straw in diameter: they
are about three inches long, and are slightly

pointed at their extremities; the eyes are
small : instead of external ears there are only
two small, round orifices ; the skin on the
whole animal is thick, and more or less wrinl>
led and is scattered over with short brownish
hair: on each foot are five toes, all connect-
ed by webs, and on each toe is a small nail:

the hind feet are considerably broader than
the fore feet: the tail is extremely short. In
the upper jaw are two large and long tusks,

bending downwards: there are no cutting-
teeth

; but in each jaw, both above and below,
are four roundish grinders with fiat tops: the
tusks are'sometimes upwards of two feet in

length, but are more generally of about one
loot long : and it sometimes happens that the
two tusks are not perfectly equal in length,
d lie chief resorts of the walrus are the seas
about the northern parts of America. They
are found in the gulph of St. Laurence accord-
ing to Mr. Pennant, between latitude 47 and
48. They are also found in Davis’s Straits and
within Hudson's Bay, lat. 62. They inhabit
the coast of Greenland

;
and are found in

great numbers about Spitsbergen, and on the
Boating ice in those parts.. They occur like-

wise on the coasts of Nova Zem’bla, and on
the headlands stretching towards the north
pole.

They are gregarious animals, and are some-
times seen in vast multitudes on the masses of
floating ice so frequent in the northern seas.

4 hey are said to produce their young- early in

the spring, and rarely bring more than one
at a birth : their food consists of sea-plants,

shell-fish, &c.

The wal rus is a harmless animal, unless pro-
voked or attacked, in which case it becomes
furious, and is extremely vindictive. When
surprised upon the ice, the female is said first

to provide for the safety of the young, by
Hinging. it into the sea, and immediately pre-
cipitating itself after it

; carrying it to” a se-
cure distance, and then returning, with great
rage, to revenge the injury. They will some-
times attempt to fasten "their teeth on the
boats, with an intent to sink them

; or rise in

numbers under them to overset them
; at the

same time shewing all the marks of rage, by
roaring in a dreadful manner,and gnashing thei r

teeth with great violence
; if once thoroughly

irritated, the whole herd will follow the boats
till they lose sight of them. They are
strongly attached to each other ; and it is said
that a wounded walrus has been known to
sink to the bottom, rise suddenly up again.

and bring with it multitudes of others, which
have united in an attack upon the boat whence
the insult came.

'The teeth of the walrus are used as ivory ;

but on this subject authors seem to' vary con-
siderably ; some representing them as supe-
rior to common ivory, and others greatly in-

ferior, and more subject to turn yellow.
The. animals are now killed chiefly for the
sake of the oil

; and it is said thata very strong
and elastic leather may be prepared from the
skin. See Plate Nat.’Hist. fig. 4C4.

2. Trichechus dugong, Indian walrus. Tins
,

species is a native of the seas about the Cape
of Goad Hope and the Philippine islands. It

does not, however, seem to be very clearly*]

known to naturalists'. The grinders differ

from those of the walrus, being broader hi pro-
portion : ot these there are four on each side
m lire upper jaw, and three in the lower. The
head is said to be of a sharper or nar-
rower form. This species, in the Philippine
Islands, is said to be called by the name of
dugung.

3. Trichechus borealis, manate or whale-
tailed trichechus. This animal seems to ap-
proach so nearly to the cetaceous or whale
tribe, as scarcely to deserve, according to Air.
Pennant, the name even of a biped

; what are'
called the feet being little more than pectoral
fins, which serve only for swimming, and are ne-
ver used to assist the animal either in walking
or landing; for it never goes ashore, nor e-

.

ver attempts to climb the rocks like the walrus
’

and the seal. It brings forth in the water,
and, like the whale, suckles its young in that
element. Like the whale, it is also destitute
qf voice

;
and has also a horizontal tail, which

is broad, and of the form of a crescent, with-
out even rudiments of hind feet.

So complete is the account given by Mr.
Pennant ot this animal, that we shall here deli-
ver the most material parts of that author’s,
description, rather than attempt a new one.

It inhabits the seas about Berings. and the
other Aleutian islands, which intervene be-,

tween Ivamtschatka and America, but never
appears off Kamtschatka, unless blown ashore
by . a tempest. It is probably the same spe-
cies which is found above Mindanao, but is

certainly that which inhabits near Rocliguez,
vulgarly called Diego Keys, an island to the
east of.Mauritius, or the Isle of France, near'
which it is likewise found. It is also probable-
that it extends to New Holland. They, live
perpetually in the water, and frequent the
edges of the shores; and, in calm weather,,
swim in great droves near the mouths of ri-

vers: in the time of flood they come so near
the land that a person may stroke them with
his hand: if hurt, they swim out to the sea,
but presently return again. They live in fa-

milies, one near another; each consists of a
male, a female, a half-grown young one, and
a very small one. The females oblige the
young to swim before them, while the other
old ones surround, and, in a manner, guard
them on all sides. The affection between the
male and female is very great

; for if she is at-
tacked, he will defend’ her to the utmost

; and
if she is killed, will follow her corpse to the
very shore, and swim for some days near the
place it has been landed at.

They are vastly voracious, and feed not
only on the fuci that grow in the sea, but such
as are flung on the edges of the shore. When
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they are filled, they fall asleep on their backs.

During their meals they are so intent on their

food, that any one may go among them, and
phoose which he likes best. Their back and
Sides are generally above water

;
and num-

bers of gulls, from time to time, perch on their

backs, in order to pick the insects which they

find upon them.
They continue in the Kamtschatkan and

American seas the whole year; but in winter

;they are very lean, so that one may count

their ribs. They are taken by harpoons
fastened to a strong cord; and after they are

struck, it requires the force of thirty men to

draw them on shore. Sometimes, when they

are transfixed, they will lay hold of the rocks

with their paws, and stick so fast as to leave

the skin behind before they can be forced off.

When a manati is struck, its companions
swim to its assistance : some will attempt to

overturn the boat, by getting under it;

others will press down the rope, in order to

[break it ; and others will strike at the har-

Ipoon with their tails, with a view of getting

;it out, in which they often succeed. They
-have no voice

;
but make a noise, by hard

breathing, like the snorting of a horse.

They are of an enormous size : some are

twenty-eight feet long, and eight thousand
pounds weight: but, if the Mindanao species

L the same with this, it decreases in size as it

[advances southward, for the largest which
[Dampier saw there weighed only six hundred
pounds. The head, in proportion to the bulk

of the, animal, is small, oblong, and almost

'square: the nostrils are filled with short bris-

tles; the gape or rictus is small ; the lips are

double ;
near the junction of the two jaws the

mouth is full of white tubular bristles, which
serve the same purpose as the lamina; in

frwhales, to prevent the food from running

out with the water : the lips are also full of

bristles, which serve instead of teeth to cut

the strong roots of sea-plants, which, floating

ashore, are a sign of the vicinity of these ani-

;
mals. In the mouth are no teeth

;
only two

! flat white bones, one in each jaw, one above,

•another below, with undulated surfaces, which

serve instead of grinders.

The eyes are extremely small, not larger

[than those of a sheep: instead of ears are only

| two minute orifices, which will scarcely per-

mit a quill to enter: the tongue is pointed

|
and small : the neck thick, and its junction

|
with the head scarcely distinguishable; and

‘ the last always hangs down.

The circumference of the body near the

f shoulders is twelve feet ;
about the belly twen-

f'ty; near the tail only four feet eight inches:

'the head thirty-one inches: the neck near

j
seven feet: and from these measurements may

I be collected the deformity of the animal. Near
*

the shoulders are two feet, or ratherfins, which

are only two feet two inches long, and have

[neither fingers nor nails; beneath they are

j;
concave, and covered with hard bristles

; the

{ tail is thick, strong, and horizontal, ending in a

[ stiff black fin, and like the substance of whale-

| bone, being much split on the fore part and

I slightly forked; but both ends are of equal

f
length like the whale.

The skin is very thick, hard, and black

;

f
full of inequalities, like the bark of oak

;

i so hard as scarcely to be cut with an ax,

| and has no hair upon it : beneath the skin is a

: thick blubber, which is said to taste like oil of

almonds. The flesh is coarser than beef, and

will not soon putrefy : the young ones taste

like veal: the skin is used for shoes, and for

covering the sides of boats. The Russians

call this animal morskaia korowa or sea-cow,

and kapustnik or eater of herbs.

4.Trichechus australis, round-tailed manati.

This species grows to the length of fourteen or

fifteen feet, and is found in the rivers of Afri-

ca; particularly in the river Senegal: the

lips are thick; the eyes as small as peas; and

there are two very small orifices in the place

of ears : in each jaw on each side are nine

grinding teeth, in all thirty-six : the neck is

short anil thicker than the head: the greatest

thickness of the body is about the should-

from whence it gradually tapers to tire tail,

which is horizontal, broad, thickest in the

middle, growing thinner to the edges, and

quite round. The feet are placed at the

shoulders; and beneath the skin are banes'

for five complete toes, and externally are three

or four nails, fiat and rounded: near the base

of each leg, in the female is a small teat. The
flesh of this animal is said to resemble veal

:

it is, however, chiefly killed by the negroes

for the sake of the blubber or fat.

TRICHIURUS, a genus of fishes of the

order apodes; the generic character is, head
stretched forwards, with lateral gill-covers;

teeth ensiform, semisagittate at the tips
;
gill-

membrane seven-rayed ;
body ensiform, com-

pressed, with subulate finless tail.

1. Trichiurus argenteus, silver trichiure.

This fish is equally distinguished by the singu-

larity of its shape, and brilliancy of its colour:

the body is extremely compressed, of a great

length, and gradually tapers as it approaches
the extremity, till at length it terminates in a

very fine point : the whole fish, except on the

fins, is of the brightest silver-colour : the head
is narrow

;
the mouth very wide, the lower

jaw longer than the upper, and furnished with

differently sized teeth, the longest of which
are barbed at the tips by a sharp descending
processor hook on one side : the tongue is

smooth, longish, and triangular: in the throat

are two rough bones : the eyes are vertical,

approximated, and large: the lateral line is

of a gold-colour, and, commencing behind
the gill-covers, is continued to the tip of the

tail: tiie dorsal fin, which is of moderate
width,- transparent, and of a yellowish tinge,

commences almost immediately behind the

head, and runs to within a very small

distance of the extremity of the tail, at

which part it degenerates into a mere mem-
brane, being strongly radiated in other

parts : the pectoral fins are rather small, and
of an ovate shape: there is, properly speaking,

no direct vent-tin, but a series of very small

naked spines or rays, to the number of about
1 10, are continued from the vent, which is si-

tuated about the middle of the body, to near
the tip of the tail. The general length of

this fish is from two to three feet: it is said to

be of a very voracious nature, swims with ra-

pidity, and in the pursuit of its prey sometimes
leaps into small vessels which happen to be
sailing by. It is a native of the rivers and
larger lakes of South America, and is consi-

dered as an eatable fish. It is also said to be
found in some parts of India, and in China.

See Plate Nat. Hist. fig. 407.

2. Trichiurus electricus, electrical trichiure.

This species, which seems nearly equal in size
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to the preceding, differs no! only in the con-
formation of the jaws, which are both of equal
length, but in the form of its teeth, which are

all very minute: the tail is not so extremely
slender and sharp as in the former, and the
colour of the whole animal is pale brown, va-

riegated with spots of a deeper cast. It is a na-

tive of the Indian seas, and is said to possess
a degree of electrical power. T here are only
these two species.

TRICHODA, a genus of vermes infusoria;

the generic character is, a worm invisible, pel-

lucid, hairy or horned. Ample accounts of

this genus, which is very numerous, will be
found in Adams’s work on the Microscope.
See Plate Nat. Hist. fig. 406. There are

about sixty species.

TRICOCEPHALUS, a genus of vermes
intestina. The generic character i-s, body
round, elastic, and variously twisted

;
head or

fore part much thicker, and furnished with a
slender exsertile proboscis

;
tail or lower part

long, capillary, and tapering to a fine point.

There are six species: T. hominis, see Plate

Nat. Hist. fig. 405, inhabits the intestines of

sickly children, generally the ca?cum, and in

considerable numbers: about two inches long
and resembling tire ascarides in colour. The
other species are named from animals on which
they live, as the equi, apri, muris, vulpis, and
lacertx.

TRICHILIA, a genus of the class and or-

der decandria monogynia. The calyx is

mostly five-toothed
;

petals five
;
nectarium

toothed; capsules three-celled, three-valved

;

seeds berried. There are 12 species, trees

chiefly of the West Indies.

TRTCHOCARPUS, a genus of the class

and order polyandria digynia. The calyx is

four or five parted
; no corolla ; styles two,

bifid ; capsules bristly', four-valved, many-
seeded. These is one species, a tree of Gui-
ana.

TRICHOMANES, a genus of plants of the

class cryptogamia, and order filices. The
parts of fructification are solitary

;
and termi-

nated by a stile like a bristle, on every edge
of the leaf. There are 27 species; of which
two are natives of Britain, the pixidiferum

and tunbrigense. 1. Pixidiferum, or cup-
trichomanes, lias subbipinnated leaves, the.

pinnae being alternate, close-lobed and linear..

It is found among stones in wet grounds in

England. 2. Tunbrigense, or Tunbridge tri-

chomanes, has pinnated leaves, the pinna?

being oblong, dichotomous, decurrent, anil

dentated. It is found in the fissures of moist
rocks in Wales, and in many rocky places in

Scotland.

TICOCCEiE, the name of the 38th order

in Linnaeus’s Fragments of a Natural Method,
consisting of plants with a singje three-cor-

nered capsule, having 3 cells or internal di-

visions, each containing a single seed. See
Botany.

TRICGSANTHES, a genus of plants

of the class monoecia, and order synge-
nesia, and in the natural system ranging under
the 34th order, cucurbitaceae. There are

seven species
; only one of which is cul-

tivated in the British gardens, the auguina or

snake-gourd, which is a native of China, ;m
anuual, and of the cucumber tribe.

TRICOSTEMA, a genus of the cPicly-

namia gymnospermia class of plants, with u
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monopetalous ringent and falcated flower.
1 he stamina are four extremely long fila-

ments
; and four roundish seeds are contained

m the cup. d here are three species.

'! 1UDAX, a genus of the syngenesia poly-
gainia superflua class of plants, with a radiated
llower, and the lesser hermaphrodite ones of
the disc monopetalous, and funnel-fashioned.

I he seeds are winged with down, and con-
tained in the cup. There is one species.

THIENTALIS, chickzveed iviuttr-green,
a genus of plants of the class heptandria, and
order monogynia, and in the natural system
ranging under the 20th order, rotucear.

‘ The
calyx is heptaphyllous

; the corolla is equal
and plane, and is divided into seven seg-
ments; the berry is unilocular and dry.
There is only one species, the europaea,
which is indigenous, and the only genus of
heptandria that is so. The stalk is single, five

or six inches high, terminated with five, six,

or seven oval pointed leaves; from the centre
of which arise on long footstalks commonly
two white starry flowers, each generally con-
sisting of seven oval and equal petals, suc-

ceeded by a globular dry berry, covered
with a thin white rind, having one cell, and
containing several angular seeds.

TRIFOLIUM, trefoil or clover, a genus
of plants of the class diadelphia, and order
decandria, and in the natural system ranging
under the 32d order, papilionaceac. The
flowers are generally in round heads

;
the

pod is scarcely longer than the calyx, uni-

valve, not opening, deciduous. The leaves

are three together. There are 5 1 species
; of

which 17 are natives of Britain. We shall

describe some of the most remarkable of
these

:

1 . Officinale or melilot, has naked racem-
ous pods, dispermous, wrinkly, and acute,

with an erect stalk. It grows in corn-fields,

and by the way-sides, but not common. The
stalk is erect, firm, striated, branched, and
two or three feet high

; the leaves ternate,

smooth, obtusely oval, and serrated
;
the

flowers are small, yellow, pendulous, and
grow in long close spikes at the tops of the

branches
;

the pod is very short, turgid,

transversely wrinkled, pendulous, and con-

tains either one or two seeds. The plant has

a very peculiar strong scent, and disagree-

able, bitter, acrid taste, but such, however,
as is not disagreeable to cattle. The flowers

are sweet-scented. It has generally been I

esteemed emollient and digestive, and been
used in fomentations and cataplasms, parti-

cularly in the plaster employed in dressing

blisters; but is now laid aside, as its quality

is found to be rather acrid and irritating than
emollient or resolvent. It communicates a

loathsome flavour to wheat and other grain,

so as to render it unfit for making bread.

2. Trifolium repens, white creeping trefoil,

or Dutch clover, has a creeping stalk, its

llower gathered into an umbellar head, and
its pods tetraspermous. It is very common
m fields and* pastures. It is well known to be
excellent fodder for cattle ; and the leaves

are a good rustic hygrometer, as they are

always relaxed and flaccid in dry weather,
but. erect in moist or rainy.

3. Trifolium, pratense, purple or red clover,

is distinguished by dense sp.kes, unequal co-

rollas, by bearded stipailas, ascending stalks.

and by the calyx having four equal teeth.

The red clover is common in meadows and
pastures, and is the species which is generally

cultivated as food for cattle. It abounds in

every part of Europe, inNoith America, and
even in Siberia. It delights most in rich,

moist, and sunny places, yet flourishes in

dry, barren, and shady places. See Hus-
bandry.

4. Alpestre, long-leaved purple trefoil, or

mountain-clover. The spikes are dense
;
the

corollas somewhat equal
;

the stipulas are

bristly and divergent ; the leaflets lanceolat-

ed
;
the stalks stiff, straight, and very simple.

It grows in dry, mountainous, woody places,

in Hungary, Austria, and Bohemia, & c. ;
but

is not said to be a native of Britain.

5. The medium has been confounded with

the two species last mentioned ; but it is to

be distinguished from them by having loose

spikes, corollas somewhat equal, stipulas su-

bulate and connivent, and stalks flexuose and
branched. It is found in dry elevated situ-

ations, especially among shrubs, or in woods
where the soil is chalky or clay, in England,
Scotland, Sweden, Denmark, &c.

TRIGLA, gurnard, a genus of fishes of

the order of thoracici. The generic character
is, head large, mailed, and marked by rough
lines

;
gill-co.vers spiny

;
gill-membrane seven-

rayed
;

finger-shaped processes, in most spe-

cies, near the pectoral fins.

1. Trigla gurnardus, grey gurnard. Length
from one to two feet, or more ; colour above
deep grey, with blackish and red spots, be-

neath silvery ; scales small ; lateral line very
strongly marked, and consisting of a series of

larger, rounded, whitish scales with a dusky
central spot. Native of the European seas,

and not uncommon about our own coasts,

feeding on worms, insects, &c.

2. Trigla lyra, piper gurnard. Size nearly

equal to the former species
;

lateral line

formed of small scales ; colour bright rose-

red, silvery beneath
;

scales small
;
pectoral

fins large, and slightly tinged with dull blue ;

tail of similar colour ; the other tins yellow-

ish, with red rays. Native of the European
seas, and considered as an excellent fish for

the table.

3. Trigla cuculus, cuckow gurnard. An
elegant species. Length about a foot; shape
more slender than in the preceding kinds

;

colour, on the upper parts, a beautiful red,

more or less distinctly marked by whitish

transverse bars, beneath silvery ; scales ex
tremely small; lateral line composed of

pointed white scales edged with black ; a

similar row on each side the back ; fins trans-

parent ; the first dorsal marked on the edge
by a black spot, the second tinged near its

edge with yellow. Native of the European
seas, and esteemed as a food.

4. Trigla hirundo, sapphirine gurnard.
Size equal to that of the grey gurnard

;
scales

middle-sized; lateral line rough; pectoral

fins very large, of a violaceous olive, some-
times, according to Mr. Pennant, richly

edged and spotted with blue. Native of the

European seas, occasionally springing out of

the water to some distance by means of its

large pectoral fins.

5. Trigla volans, flying gurnard. A highly

singular and beautiful species. Length about
twelve inches.; colour crimsou’above, pale or

whitish beneath
; head blunt, and armed on

each side with two very strong and large
spines, pointing backwards

;
whole body co-

vered with extremely strong carinated and
sharp-pointed scales, so united as not to be
distinctly separate; first dorsal fin pale

,

violet, crossed with deeper lines, and at its 3

origin two separate rays longer than the rest

;

second dorsal fin pale, with the rays barred
with 'brown; pectoral fins extremely largeJ
transparent, of an olive-green, richly varied]
with numerous bright-blue spots; pectoraL
processes six in number, and not separate, as

:

in other species, but united into the appear-
ance of a small fin on each side the thorax ;

!

tail pale-violet, with the rays crossed by
dusky spots, and strengthened on each side :

the base by two obliquely transverse bony -j

ribs or bars. Native of the Mediterranean,
Atlantic, and Indian seas, where it swims in
shoals, and is often seen flying out of the
water to a considerable distance, in the man-
ner of the genus exocoetus. There are in

all 14 species.

TR1GLOCH1N, a genus of plants of the
class hexandria, and order trigynia, and in

the natural system ranging under the fifth:

order, tripetaloidaj. The calyx is triphyllous

;

the petals are three
; there is no style

;
the

capsule opens at the base. There are three
species, of which the palustre and maritimum
are British.

1 . Palustre, or harrow-headed grass, has an
oblong bilocular capsule. The stalk is sim-
ple, eight or ten inches high

; the leaves long
and narrow

;
the flowers are greenish, and

grow at the end of a long spike. It is frequent
in moist ground;

2. Maritimum, or sea-spiked grass, has
ovate sexlocular capsules

; the staik is short

;

the spike long, and flowers purplish. It is

frequent on the sea-coasts. Linnaeus says
that cattle eat these two species with avidity.

TRIGONELLA, fenugreek, a genus of
plants of the class diadelphia, and order de-
candria, and in the natural system arranged
under the 32d order, papilionacea;. The
vexillum and alae are nearly equal and patent,
resembling a tripetalous corolla. There are
12 species, of which the most remarkable is

the fcenumgraecum, or fenugreek, a native of

Montpelier, in France. Fenugreek is an
annual plant, which rises with a hollow,
branching, herbaceous stalk, a foot and a half

long, with trifoliate leaves, placed alternately,

whose lobes are oblong, oval, indented on
their edges, and have broad furrowed foot-

stalks. Fenugreek seeds have a strong dis-

agreeable smell, and an unctuous farinaceous
taste, accompanied with a slight bitterness!

The principal use of these seeds is in cata-

plasms and fomentations, for softening, matu-
rating, and discussing tumours

;
and in emol-

lient and carminative clysters. They are an
ingredient in the oleum e mucilaginibus of the
shops, to which they communicate a con-
siderable share of their smell, but this is not
now in use.

TRIGONIA, a genus of the diadelphia
decandria class and order of plants. The
calyx is five-parted; petals five, unequal;
nect. two scales at the base of the germ

;

filaments some barren ; capsules leguminous,
three-cornered, thrCe-celled, three-valved.

There are two species, of Guiana.
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TRIGONOMETRY is that part of geometry

which teaches howto measure the sides and an-

j

gles of triangles. Trigonometry is either plane

[

or spherical, of each of which we shall treat in

! order.

Plane Trigonometry is the science which
treats of the analogies "of plane triangles, and of

! the methods of determining their sides and an-

|
gles. For this purpose, it is not only requisite

I that the peripheries of circles, but also that cer-

tain right lines in and about a circle, are supposed

I to be divided into some assigned number of

[ equal parts. These lines are denominated sines,

I tangents, secants, &c. The sides of plane tri-

angles may be estimated in feet, yards, chains, or
1 by any other definite measures, or by abstract

numbers : but the angles are measured by the

arcs of a circle, contained between the two legs,

having the angular point for its centre.

Every circle is supposed to be divided into

fl(iO equal parts, called degrees ;
each degree

into 60 equal parts, called minutes; each minute

into 60 equal parts, called seconds. An angle

is said to be of as many degrees, minutes, se-

, conds, See. as are contained in the arc, or part

of the circumference, by which it is measured.

A right angle is measured by the fourth part

of the circumference, or 90°
;
an obtuse angle

is greater than 90°, and an acute angle is less

than 90°. Degrees, minutes. See. are marked at

the top of the figures by which the arc is de-

noted. Thus we say 34° 28' 50", thirty-four

degrees, twenty-eight minutes, and fifty seconds.

The difference of an arc from 90°, or a quad-

rant, is called its complement-, and its difference

from 180°, its supplement-, thus in Plate Miscel.

fig. 246, the arc AB is the complement of HB :

but AB is the supplement of BD.

A chord, or subtense, is a right line drawn
from one extremity of an arc to the other :

thus BE is the chord or subtense of the arc

BAE, or BDE.

The sine, or, as it is sometimes called, the right

sine, of an arc, is a right line drawn from one
extremity of the arc, perpendicular to the dia-

meter passing through the other extremity

:

thus BF is the sine of the arc AB, or BD.

The versed sine of an arc is the part of the dia-

meter, intercepted between the arc and its sine :

AF is the versed sine of AB, and DF of the arc

DB.
The co-sine of all arc is the part of the diame-

ter intercepted between the center and the sine,

and is equal to the sine of the complement of

that arc. Thus CF is the co-sine of the arc AB,
and is equal to BI, the sine of its complement
HB.
The tangent of an arc, is a right line touching

the circle in one extremity of that arc, con-

tinued from thence to meet a line drawn from

the center through the other extremity
;
which

line is called the secant of the same arc : thus

AG is the tangent, and CG the secant of the

arc AB.
The co-tangent and co-secant of an arc, are the

tangent and secant of the complement of that

arc : thus HK and CK are the co-tangent and
co-secant of the arc AB.
The lines here described, belong equally to

an angle as to the arc by which it is measured
;

and, except the chords and versed sines^they

are all common to two arcs or angles which are

the supplements of each other.

So that if the sine, tangent, &c. of any arc or

angle above 90° are required, it is the same
thing as to find the sine, tangent, &c. of its sup-

plement, or what it wants of 180°.

They are also called the natural sines, tan-

gents, &c. of the arc6 or angles to which they

belong; and the logarithms of the numbers
by which they are represented, are the loga-

rithmic sines, tangents, &e.

And as one or other of these lines make a part

of every trigonometrical operation, they have
been calculated to a given radius, for every de-

gree, minute, &,c. of the quadrant, and ranged
in tables for use.

Whence, by the help of such a table, the sine,

tangent, &c. of any arc or angle, may be found
by inspection

; and, vice versa, the arc, or an-
gle, to which any sine, tangent, &c. belongs.

Upon this table also, and the doctrine of si-

milar triangles, depends the solution of the se-

veral cases of plane trigonometry, which may be
performed either by the natural or logarithmic

sines, tangents, &c., as occasion requires.

But the logarithmic sines, tangents, See., are

those most commonly used : as the calculations,

in this case, are all performed by adding and
subtracting only, instead of multiplying and di-

vidingj as is required by the natural sines, &c.

The sine, tangent, Sec. of any arc or angle
being of the same magnitude as the sine, tan-

gent, Sec. of its supplement, it is plain that a

table of these lines made for every degree, mi-
nute, 8e c. of the quadrant, or 90°, will serve for

the whole circle.

It is also to be observed that, in every such
table, the natural sines, tangents, Sec. are usually

calculated to radius 1 ;
but in order that the lo-

garithmic sines, tangents, Sec. may be all posi-

tive, they are calculated to radius 1.0000000000,
or 1 with 10 cyphers, the logarithm of which is

10, so that the latter are the logarithms of the
former, with 10 added to the index.

And, as the natural sines, tangents, Sec. of any
angles or arcs of different circles, are propor-
tional to the radii of those circles, their values

may be readily found, or made to correspond
to any radius whatever.

In every plane triangle, three things must be
given to find the rest

;
and of these three one at

least must be a side, because the same angles are

common to an infinite number of triangles.

It is also to be observed, that all the varieties

that can possibly happen in the solution of plane
triangles, are comprised under the three follow-

ing cases : viz.

1. When two of the three given things are a

side and its opposite angle.

2. When two sides and their included angle

are given.

3. When the three sides are given.

Each of which cases may be resolved, either

by geometrical construction, by arithmetical

computation, or instrumentally.

In the first of these methods, the triangle is

constructed, by laying down the sides from a

scale of equal parts, and the angles from a scale

of chords, or a protractor, and then measuring
the unknown parts by the same scale or instru-

ment from which the others were taken.

In the second method, having stated the pro-

portion, according to the proper rule, multiply

the second and third terms together, and divide

the product by the first, and the quotient will be
the fourth term required, for the natural num-
bers. Or, in working by logarithms, add the

logarithms of the second and third terms toge-

ther, and from the sum take the logarithm of the

first, and the number answering to the remain-
der will be the fourth term sought.

In the third method, or instrumentally,- as

i

suppose by the logarithmic lines on one side of

the common two-foot scales, extend the com-
passes from the first term to the second or third

i
as they happen to be of the same kind

;
and that

I extent will reach from the other term to the

fourth term required, taking both extents to-

wards the same end of the scale.

The second of these methods, however; or

j

that in which the operation is performed by lo-

garithms, is the one generally employed
;
the

other two being chiefly of use as checks on the
calculations, or, in certain simple cases, where a
near approximate value of the quantities to be
determined is thought sufficient.

It may here also be further remarked, that
when one or more logarithms are to be sub-
tracted, in any operation, it will be better to

write down their complements, or what each of
them wants of 10.0000000 instead of the loga-
rithms themselves, and then add them together,

abating as many tens in the index of the sum as

there were logarithms to be subtracted.

Thus, if the logarithm to be subtracted is

3.4932758, it will be the same thing- as to add
its complement 6.5067242

;
and if it is

9.07432600, its complement, or the number to
be added, will be 0.92567400

;
which numbers

are readily found by beginning at the left hand
and subtracting each figure of the logarithm
from 9, except the last significant figure on the
right, which must be subtracted from 10.

If the index of the logarithm, whose comple-
ment is to be taken, is greater than 10, write
down what the index wants of 19, and the rest

of the figures as before
;
and, after the addition,

subtract 20 from the index of the sum. And if

the logarithm of a decimal is to be subtracted,
add 10 to the index, and then take the comple-
ment of the resulting number, and the rest of
the figures, as before.

Thus the complement of the logarithm :

12.4907327 is 7.5092673 ;
and the complement

of the logarithm of 3.5972648 is 2.4027332.

PROPERTIES OF PLANE THIANGI.E3, REQUIRED
IN THE PRACTICAL PART OF THIS SCIENCE.

The sum of all the three angles of any plane
triangle is equal to two right angles, or 180°.

The greater side is opposite to the greater an-
gle ; and the less side to the less angle.

The sum of any two sides is greater than the
third

;
and th * difference of any two sides is less

than the third.

The triangle is equilateral, isosceles; or sca-
lene, according as its three angles are all equal,

or only two of them equal, or all three unequal.
The angles opposite to the two least sides are

acute
;
and if there is an obtuse angle, it is op-

posite to the greatest side.

A perpendicular drawn from the opposite
angle to the longest side will fall within the tri-

angle
;
and the greater and less segment will be

next the greater and less side.

In an isosceles triangle, a perpendicular drawn
from the vertex will bisect both the base and
the vertical angle.-

In a right-angled triangle the hypothenuse is

equal to the square- root of the sum of the
squares of the other two sides; and either of
the sides is equal to the square root of the (dif-

ference of the squares of the 'hypothenuse and
the other side.

Note, also, that if the half difference of any
two quantities is added to their half sum, it

will give the greater of those quantities and,
if it is subtracted from the half sum, it will give
the. less.

Case I. When two of the three given things

are a side and its opposite angle, to find the rest.

Rule. The sides of any plane triangle are to
each other as the sines of their opposite angles,

and vice versa That is,

As any side is to the sine of its opposite an-
gle, so is any other side to the sine- of its oppo-
site angle.

Or, As the sine of any angle is to its opposite
side, so is the sine of any Other angle to its op-
posite side.

Hence, to find an angle) begin the proportion
with a side opposite to a given angle

; and to
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find a side, begin with an angle opposite t® a
given side.

Note. When two sides and an angle opposite
to one of them are given, to find the rest, the
question is sometimes ambiguous, or admits of
two different answers.

Thus, if the given angle is opposite to the
least of the two given sides, the angle to be
found, by the rule; may be either an acute an-
gle or its supplement; but, if it is opposite to
the greater side, the required angle will be
acute.

Example I. In the plane triangle ABC, fig. 247.

C EC 236? yards. Required^the
Given -? BC 350 3 other parts.

CAB 38° 40'

By Construction.

1. Lay down the line BC = 350, from some
convenient scale of equal parts.

2 . Make the Z B =: 38° 40' by a scale of
chords, or other instrument.

3. With the centre C, and radius 236, taken
from the same scale of equal parts, cross BA in
A or a.

4. Join CA or Ca, and the triangle ABC, or
«BC, is the one required.

Then, the angles C and A, measured by the
scale of chords, and the side BA, or Ba, by the
scale of equal parts, wiil be found to be as fol-

lows, viz.

Z C 291° I Z A 67|° I AB 184
or 73^

|
or 112j°

J
or 362

By Calculation.

As side AC - 236 2.3729120

Is to sine Z B
So is side BC

38° 40'

350

To sine Z A 67° 54' or 112° 6'

38° 40' 38° 40'

7.6270880
9.7957330
2.5440680

9-9668890

Sum 106° 34' or 150° 46'

Subtract 180° O' ISO0 0'

Leaves

Then,
* Sine Z B 38° 40

73° 26' or 29° 14' Z C

• 9.7957330

Side AC 236
Sine Z C 29° 14'

Side AB 184.47

0.2042670
- 2.3729120
- 9.6887467

- 2.2659257

Or,
Sine ZB 38° 40' - 9.7957330

Side AC 236
Sine Z C 73° 26'

Side aB 3S2.04

0.2042670
- 2.3729120
- 9.9815S70

- 2.5587660

As the results in this rule are determined by'

means of the sines, which are always the same

for an acute angle and its supplement, it is plain

that, in certain cases, there may be two trian-

gles with the same data
;
one acute-angled, and

the other obtuse-angled : and, consequently,

when there is no restriction or limitation in the

question, either of them may be taken for the

tine required.

Thus, in the figure given above, where the

least side AC is opposite to the given acute an-

gle B, it appears, from the construction, that

either ABC or cBC is the triangle sought. But,

when the given angle is right or obtuse, it will

be opposite to the greatest side, and in this case

there can be no ambiguity : for then neither of

the other angles can be obtuse, and the geome-
trical construction will accordingly form only

one triangle.

Instrumentally.
In the first proportion, extend the compasses

from 236 to 350, upon the line of numbers, and
that extent will reach, upon the sines, from
38|° to 67f°, for the Z. A.

In the second proportion, extend from 38|.°

to 29Y= or V3|° upon the sines, and that extent
will reach, upon the line of numbers, from 236
to 184, or 362, for the side AB, or aB.

Example II. In the plane triangle ABC,
C AB 131 f AC 88.045

Given X BC 97 Ans. |zA 47° 46'

tZC 90° CZ B 42° 14'

Required the other parts.

Example III. In the plane triangle ABC,
T BC 305 f AC 237.93

Given X ZB 51° 15' Ans. 2 AB 185.09

L Z C 37° 21; CZA91°24'
Required the other parts.

Example IV. In the plane triangle ABC,
r AB 195 f z. A 92° 13'

Given X AC 203 Ans. 4 Z C 42° 47'

CZ B 45° C BC 286.87
Required the other parts.

Example V. In the plane triangle ABC,
C BC 345 f AB 174.07

Given X AC 232
j

or 374.56
CZB 37° 20' Ans.

j Z C 27° 4'

1
or 78° 16'

|
ZA 115° 36'

Required the other parts. or 64° 24^

Case II. When two sides and their included
angle are given, to find the rest.

Rule. As the sum of any two sides of a plane
triangle, is to their difference, so is the tan rent
of half the sum of their opposite angles, to the
tangent of half thjsir difference.

Then the half difference of these angles, added
to their half sum, gives the greater angle, and
subtracted from it gives the less.

And as all the angles are now known, the
remaining side may be found by Case I.

Note. Instead of the tangent of half the sum
of the two unknown angles, we may use the co-
tangent of half the given angle, or the tangent
of half its supplement, which are all equal to
each other.

Example. In any plane triangle ABC,
r AB 1075? , „

„ . .
,

Given X BC 2391$
teet ' Re

fi
U!red the rest.

CZB 34° 46'

By Construction. 1 . Draw BC = 2394,
from a scale of equal parts.

2. Set off the Z B = 34° 46', by a scale of
chords, or other instrument.

3. Make AB = 1075, by the same scale of
equal parts, as before.

4. Join A, C, and the triangle Is constructed.

Then, the parts being measured, we shall have
Z A= 123"-g-, ZC = 22 tV, and side AC =
1630 feet.

By Calculation.

AB -f EC 3469

AB c/s BC 1319

m A -4” C . ,

Tan. —-— 72° 37'

„ A CO C
1 an. 50° 32'

3 . 5402043

6.4597957
3.1202448

10.5043702

10.0844107

Sum 123° 9' Z.

A

Diff. 22° 5' ZC.
Then

,

I
Sine ZA 123° 9' or 56° 51' 9.9228509

Side BC -
• 2394

'Sine ZB - 34° 46'

Side AC - 1(630.5

0.0771491
3.3791241
9.7560544

3.2123276

Case III. When the three sides arc given, to
find the angles.

Rule. Make the longest side the base, and let
fall a perpendicular upon it from the opposite
angle.

Then, as the base, or sum of its segments,, is
to the sum of the other two sides, so is the dif-
ference of those sides, to the difference of the
segments of the base.

And half this difference, being added to half
the base, will give the greater segment

; and,
subtracted from it, will give the less.

'

Then, in each of the right-angled triangles,
formed by the perpendicular, there wilf be*
known two sides and an angle opposite to one
of them; from whence the other angles may be
found, by Case I.

Example I. In any plane triangle ABC,
C AB 464 ? , _ . , ,

Given -< AC 348 > yar<R- Required the

C BC 690 angles.

By Construction. 1 . Draw BC= 690, by
a scale of equal parts.

’ J

2. With the centres B, C, and radii 464 and
348, taken from the same scale, describe arcs
intersecting each other in A.

3. Join AB, AC, and the triangle is con-
structed.

Then, by measuring the angles with a pro-
tractor, or by the scale of chords, they will be
found to be nearly as follows, viz. ZA — 1

1

A G 1
ZB = 27°, and Z.C = 37°|.

By Calculation.

Having let fall the perpendicular AD, it will be
»

BC or BD —[—DC 690 - 2.8388491

AB -f- AC
AB co AC
BD co DC

812 -

116 -

7 . 161 1509
2.9095560
2.0644580

136.51 - 2.1351649

Hence
«90 -f 136.51 = 413.25 — BD.

. , 690 — 136.51
And =: 276 . 75 = CD.

Then, in the triangle ABD, right-angled at D,
AB
BD
Sine ZD -

Sine ZBAD

464 - 2.6665180
413.25 - 2.6162129
90° - 10.0000000

62° 57' -

90° O'

9.94969-19

27° 3' Z. B.

And, in the triangle ACD, right-angled at D,

;
AC - 348 - 2.5415792

’ DC - 276.75 - .2.4420876” Sine ZD - 90° 0' - 10.0000000

Sine Z CAD 52° 40'

90° O'

9 . 9005084

Also
And

37° 20' Z C
62° 57' Z. BAD
52° 40' Z. CAD

Makes 1 15° 37' Z. BAC.
Whence Z B — 27° 3', ZC = 37° 25' and

Z BAC — 1 15° 37'.

These three problems include all the cases or
varieties of plane triangles, as well right-angled
as oblique, that can possibly happen

;
but there

are some other theorems, for right-angled tri-
angles, that are often more convenient in prac-
tice than the general ones, the most useful of
which is the one that follows

:

Case IV. In any right-angled triangle, As
radius is to. the tangent of either of the acute
angles, so is the side adjacent to that angle, to
the side opposite to it

;
and vice versa.
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Or, As radius is to the cotangent of either

i of the acute angles, so is the side opposite to

that angle, to the side adjacent to it ; and vice
:

versa.

It may also be observed, that the sine of either

of the acute angles of a right-angled triangle,

being equal to the cosine of the other, the lat-

ter may be used instead of the former, when-
ever it renders the operation more simple.

Example I. In any right-angled plane triangle

ABC,
C BC 321 ? Required the other

‘ Glven
1 A B 53° 7' 4S" 5 parts.

By Construction. Make RC — 324, and

\
B = .73° 1 '

; then raise the perpendicular CA,
meeting BA in A ;

and the triangle is construct-

I ed : in which AB will be found to measure 540,

I and AC 432 ;
and A A, which is the comple-

j ment of A B, is 36° 53'.

Br Calculation.
* Rad. or sine - 90° - 10.0000000
* Tan. A B - 55° T 48" 10. 1 249371

;; Side BC - 324 - 2.5105450

l
Side AC - 432 - 2.6354821

* Sine A A or cos. A B 53° 7' 48" 9 . 7781524

:
Side BC * - - 324 - 2.5105450

** Rad. or sine AC - 90° - 10.0000000

l
Side AB 540 - 2.7323926

And 90° — 53° 7' 48" = 36° 52' 12" A A.

We shall now give in a tabular form, (1) The
solution of the cases of right-angled plane tri-

angles : and (2) The solution of the cases of ob-

lique plane triangles.

(

The Solution of the Cases of right-angled plane Tri-

angles, fig. 248.

Case]
Given. Sought. Proportion.

1

The hy-
pothenu.
AC and
theangles

The leg

BC.

A.sthe radius (or the sine

of B) is to the hyp. AC
;

so is the sine of A, to its

opposite side BC.

2

The hy-
poth. AC
and one
leg AB.

The
angles.

As, AC
;
rad.

* * AB
(

sine of C ;
whose comple-

ment gives the angle A.

3

The hy-
po th AC
and one
leg AB.

The
other leg

BC.

Let the angles be found
by case 2 ;

then, as rad.
*

AC *
* sine of A

; BC.

4

The an-

gles and
one leg

AB.

The hy-
pothe-

nuse AC.

As, sine of C
(
AB * *

rad. (sine of B)
[
AC.

5

The an-

gles and
one leg

AB.

The
other leg

BC.

As, sine of C * AB * *

sine ofA * BC.
Or, rad. * tang, ofA * *

AB : BC.

€
The two
legs AB
and BC.

The
angles.

As, AB ‘ BC *
‘ rad.

•

tang, of A, whose com-
plement gives the angle

C.

7

The two
legs AB
and BC.

The hy-
pothe-

nuse AC.

Find the angles, by -case

6, and from thence the

hyp. AC, by case 4.

The Solution of the Cases of Oblique Plane Triangles,
[

fig. 249,

|
Case!

Given. Sought. Proportion.

1

The an-

gles and
one side

AB.

Either of

the other

sides,sup-

pose BC.

As, sine of C * AB * *

sine of A * BC.

2

Twosides
AB, BC,
and the

ang.C op-
posite to

1 of them.

The other
angles A
and ABC.

As, AB * sine of C * *

BC l
sine of A

;
which,

added to C, and the sum
subtracted from i£Q (gives

the angle ABC.

3

Twosides
AB, BC,
and the

ang.C op-
posite to

I of them.

Theother
side AC.

Find the angle ABC,
by case 2 ; then, as sine

ofA * BC
[

‘
sine of ABC

:
AC.

4

Twosides
AB, AC

;

and the

included

angle A.

Theother
angles C,

andABC.

As, A3 -fAC .* AB —
AC *

* tang.of the comp.of
|A * tang,of an ang.which
added to the said comp,
gives the greater ang. C ;

and subtracted leaves the

lesser ABC.

5

Twosides
AB, AC,
and the

included
angle A.

Theother
side BC.

Find the angles, by case

4, and then BC, by ease 1.

6
All the

sides.

An an-

gle, sup-

pose A.

Let fall a perpendi-
cular BD, opposite the
required angle, and sup-

pose DG — AD
;

then
ac : bc-j-ba :: bc —
BA ; CG,which subtract-

ed from AC, and the re-

mainder divided by 2,

gives AD ; whence A will

be found, by case 2 of

right angles.

Spherical Trigonometry. Spherical Tri-
gonometry is the art whereby, from three 'given
parts of a spherical triangle, we discover the
rest : and, like plane trigonometry, is either
right-angled or oblique-angled. But before we
give the analogies for the solution of the several
cases in eit er, it will be proper to premise the
following theorems :

Theorem I, In all right-angled spherical tri-

angles, the sign of the hypothenuse
\
radius

”
sine of a leg ’ sine of its opposite angle. And
the sine of a leg

;
radius

;
* tangent of the other

leg * tangent of its opposite angle.

Demon4 ration. Let EDAFG (fig. 250,) repre-
sent the eighth part of a sphere,where the quad-
rantal plaqes EDFG, EDBC, are both perpen-
dicular to the quadrantal plane ADFB .- ana the
quadrantal plane ADGC is perpendicular to the
plane EDFG; and the spherical triangle ABC
is right-angled at B, where CA is the hypothe-
nuse, and BA, BC, are the legs.

To the arches GF, CB,draw the tangents HF,
OB, and the sines GM, Cl, on the radii DF, DB;
also draw BL the sine of the arch AB, and CK
the sine of AC : and then join IK and OL. Now
HF, GB, GM, Cl, are all perpendicular to the
plane ADFB. And HD, GK, OL, lie all in the
same plane ADGC. Also FD, IK, BL, lie all in

the same plane ADGC. Therefore the right-
angled triangles HFD, CIK, ODL, having the
equal angles HDF, CKI, OLB; are similar. And
CK * DG ** Cl * GM

;
that is, as the sine cf

the hypotheaute * rad.
\ \ sine of a leg

]
«ne of

its opposite angle. For GM is the sine of the
arc OF, which measures the angle CAB. Also,
LB * DF ** BO * FH: that is, as the sine of a
leg ' radius ” tangent of the other leg

; tan-
gent of its opposite angle, q. e. d.

Hence it follows, that the sines of the angles
of any oblique spherical triangleACD (fig. 251.)
are to one another, directly, as the sines of the
opposite sides. Hence it also follows, that in right-
angled spherical triangles, having the same per-
pendicular, the sines of the bases will be to each
other, inversely, as the tangents of the angle* at
the bases.

Theorem II. In any right-anp-led spherical
triangle ABC (fig. 252.) it will be, As radius ij
to the co-sine of one leg, so ••• the co sine of the
other leg to the co-sine of the hypothenuse.

Hence, if two right-angled spherical triangb-,
ABC, CBD,

(
fig. 251,) have the same perpen-

dicular BC, the co-sines of their hvpothenu-.-s
will be to each other, directly, as the co-sines of
their bases.

Iheoiem III. In any spherical triangle it
will be, As radius is to the sine cf either an-.-h*
so is the co-sine of the adjacent leg to the co-
sine of the opposite angle.

Hence, in right-angled spherical triangles,
having the same perpendicular, the co-sines of
the angles at the base will be to each other, di-
rectly, as the sines of the ver :cal angles.

.
Theorem IV. In any right-angled spherical

triangle it will he, As radius is to the co-sine of
the hypothenuse, so is the tangent of either an-
gle to the co-tangent of the other angle.

As the sum of the sines of two unequal arches
is to their difference, so is the tangent of half
the sum of those arches to the tangent of half
their difference : and as the sum of the co-sides
is to their difference, so is the co-tangent of half
the sum of the arches to the tangent of half the
difference of the same arches.

Theorem V. In any spherical triangle ABC
(figs. 253 and 254), it will be, As the co-tangent
of half the sum to half their difference, so ^
the co-tangent of half the bast; to the tangent
of the distance (DF) of the perpendicular from
the middle of the bas.e.

Since the last proportion, by permutation

, AC -J- BC
becomes co-tang. •

co-tang. AE v
AC — BC

DF, and as the tangents

of any two arches are, inversely, as their co-
tangents

;
it follows, therefore, that tang AE *

.
AC -j- BC AC — BC

tang. --
. ,

tang. - —— ’
tang. DF •

or, that the tangent of half the base is to the
tangent of half the sum of the sides, as the tan-
gem of half the difference of the sides to the
tangent of the distance of the perpendicular
from the middle of the base.

Theorem VI. In any spherical triangle ABC
(fig. 253), it will be, As the co-tangent of half
the sum of the angles at the base is to the tan-
gent of half their difference, so is the tangent
of half the vertical angle to the tangent of the
angle which the perpendicular CD makes with
the line CF bisecting the vertical angle.

The following propositions and remarks, con-
cerning spherical triangles (selected and com-
municated to Dr. Hutton by the reverend Ne-
vil Maskelyne, D. D. astrondmer-royal, F. R, s.)
will also render the calculation of them perpicu-
ous, and free from ambiguity.

1. A spherical triangle is equilateral, iscscelar,
or scalene, according as i; has its three angles’
all equal, or two of them equal, or all three un-
equal

; and vice versa.

2. The greatest side is always opposite the
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greatest angle, and the smallest side opposite the

smallest angle.

3. Any two sides taken together are greater

than the third.

4. If the three angles are all acute, or all right,

or all obtuse; the three sides will be, accord-

ingly, all less than 90°, or equal to 90°, or

greater than 90°
;
and vice versa.

5. If from the three angles A, B, C, (fig. 253,)

of a triangle ABC, as poles, there are described,

upon the surface of the sphere, three arches of

a great circle DE, DF, FE, forming by their in-

tersections a new spherical triangle DF.F
;
each

side of the new triangle will be the supplement

of the angle at its pole ;
and each angle of the

same triangle will be the supplement of the side

opposite to it in the triangle ABC.

6.

In any triangle ABC, (fig. 255,) or AiC,
right-angled in A, 1st, The angles at the hypo-
thenuse are always of the same kind as their

opposite sides
;
2dly, The hypothenuse is less or

greater than a quadrant, according as the sides

including the right angle are of the same or dif-

ferent kinds
;
that is to say, according as these

same sides are either both acute or both obtuse,

or as one is acute and the other obtuse. And
vice versa, 1st, The sides including the right

angle are always of the same kind as their op-

posite angles : 2dly, The sides including the right

angle will be of the same or different kinds, ac-

cording as the hypothenuse is less or more than
90° ; but one at least of them will be of 90°, if

the hypothenuse is so.

The Solution of the Cases of right-angled Spherical Triangles (fig. 252.).

Case. Given. Sought. Solution.

1
The hyp. AC and one

angle A
The opposite leg

BC
As radius * sine hyp. AC ** sine A * sine

BC (by the former part of theor. 1.)

2
The hyp. AC and one

angle A
The adjacent leg

AB
As radius * co-sine ofA

[ [
tang. AC ‘

tang.

AB (by the latter part of theor. 1.)

3
The hyp. AC and one

angle A
The other angle

C
As radius ‘ co-sine of AC

[
* tang. A * co-

tang. C (by theorem 4.)

4
The hyp. AC and one

leg AB
The other leg

BC
As eo-sine AB radius

*
* co-sine AC

[
co-

sine BC (by theorem 2.)

5
The hyp. AC and one

leg AB
The opposite angle

C
As sine AC )

radius
]
* sine AB * sine C (by

the former part of theorem I.)

6
The hyp. AC and one

leg AB
The adjacent angle

A
As tang. AC * tang. AB ** radius * co-sine

A (by theorem 1.)

7
One leg AB and the

adjacent angle A
The other leg

BC
As radius ' sine AB *

* tang. A * tang. BC
(by theorem 4.)

8
One leg AB and the

adjacent angle A
The opposite angle

C
As radius * sine A "

m

" co-sine of AB * co-

sine of C (by theorem 3.)

9
One leg AB and the

adjacent angle A
The hyp.
AC

As co-sine of A * radius
)

* tang. AB
;
tang

AC (by theorem 1.)

10
One leg BC and the

opposite angle A
The other leg

AB
As tang. A * tang. BC •

)
radius * sine AB

(by theorem 4.)

11
One leg BC and the

opposite angle A
The adjacent angle

C
As co-sine BC * radius

* * co-sine of A *

sine C (by theorem 3.)

12
One leg BC and the

opposite angle A
The hyp.

AC
As sine A ’ sine BC *

* radius
[
sine AC (by

theorem 1.)

13
Both legs

AB and BC
The hyp.
AC

As radius
] co-sine AB *

"

co-sine BC
[
co-

sine AC (by theorem 2.)

14
Both legs

AB and BC
An angle, suppose

A
As sine AB * radius

*
* tang. BC * tang. A

(by theorem 4.)

15
Both angles

A and C
A leg, suppose

AB
As sine A

)
co-sine C * * radius * co-sine

AB (by theorem 3.)

16
Both angles

A and C
The hyp.

AC
As tang. A * co-tang. C * * radius * co-sine

AC (by theorem 4.)

Note, The 10th, 11th, and 12th cases are ambiguous; since it cannot be determined by the

«kta, whether ABC, and AC, are greater or less than 90° each.

In any spherical triangle, the area, or surface

inclosed by its three sides upon the surface of

the globe, will be found by this proportion :

As 8 right angles, or 720°,

Are to the whole surface of the sphere

;

Or, as 2 right angles, or 180°,

To one great circle of the sphere ;

So is the excess of the 3 angles above 2 right

angles,

* To the area of the spherical triangle.

Hence, if a denotes .7854,

d— diam. of the globe, and
s
— sum of the 3 angles of the triangle;

,
j — 180 „ , , . ,

then add x = area of the spherical
180 1

triangle.

Hence also, if r denotes the radius of the

sphere, and c its circumference
;
then the area

of the triangle will thus be variously expressed

;

. j — 180 s — 189
viz., Area ea ad 2 x = cd x

180 720

^ - 180
‘r X ~

3GO
"

5 °r barel7 r X s — 1809
,

in square degrees, when the radius r is* estimated
in degrees

;
for then the circumference c is =

360°.

Farther, because the radius r, of any circle,

when estimated in degrees, is = —

.

° 3.14159 &c.

= 57.2957795, the last rule r x j — 180, for

expressing the area A of the spherical triangle,

in square degrees, will be barely

A — 57.2957795 s — 10313.24 —
— ~

10313J very nearly.

Hence may be found the sums of the three
angles in any spherical triangle, having its area
A known

;
for the last equation give the sum

= 4 + 130=-/
57.29 &C.

+ 180=
9683

-f 180.

So that, for a triangle On the surface of the
earth, whose three sides are known

;
if it is but

small, as of a few miles extent, its area may be
found from the known length of its sides, con-
sidering it as a plane triangle, which gives the
value of the quantity A ; and then the last rule
above will give the value of s, the sum of the
three angles

;
which will serve to prove whether

those angles are nearly exact, that have been
taken with a very nice instrument, as in large
and extensive measurements on the surface of
the earth.

Spherical Polygon's a-figure of more than
three sides, formed on the surface of a globe by
the intersecting arcs of great circles.

The area of any spherical polygon will be
found by the following proportion, viz.

As 8 right angles, or 720*,

To the whole surface of the sphere;
Or, as 2 right angles, or 180°,

To a great circle of the sphere
;

So is the excess of all the angles above the
product of 180, and 2 less than the number
of angles,

To the area of the spherical polygon.
That is, putting n = the number of angles,

i = sum of all the angles,

d = diam. of the sphere,
a = .78539 &c.

;

T1 . , 2
r — (n — 2) 180

Then A ~ ad~ x — = the area
loO

of the spherical polygon.
Hence other rules might be found, similar t©

those for the area of the spherical triangle.

Hence also, the sum s of all 'the angles of any
spherical polygon, is always less than 180a, but
greater than 180 (a — 2) ;

that is, less than n
times 2 right angles, but greater than n — 2
times 2 right angles.

This will be deemed sufficient on the subject
as an introduction to trigonometry, and we can
with great satisfaction refer our readers for far-

ther information to Bonnycastle’s “ Treatise on
Plane and Spherical Trigonometry, with their
most useful Practical Applications,” which is un-
questionably the best book on the subject in the
English language.

TRIGUERA, a genus of the pentandria
monogynia class and order of plants. The
corolla is bell-shaped

; nect. short
;

berry
four-celled, two seeds in each cell. There
are two species, of no note.

TRIH ILATJE, from tres, “ three,” and
hilum, “ an external mark on the seed the
name of the 23d class in Linnaeus’s Fragments
of a Natural Method

; consisting of plants
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pith three seeds, which are marked with an
xternal cicatrix or scar, where they are fast-

jned within the fruit. See Botan y.
TR1LIX, a genus of the class and order

olyandria monogynia. The calyx is three-
eaved

; corolla three-petalled
;
'berry tive-

lelled, many seeded. There is one species,
, shrub of Carthagena.
TRILLION, in arithmetic, a billion of

pillions.

TRILLIUM, a genus of the hexandria
(rigynia class and order of plants. The calyx
s three-leaved ; corolla three-petalled

; berry
Tree-celled. There are three species, hardy
perennials.

TRIM of a ship, her best posture, pro-
lortion ot ballast, and hanging of her masts,
kc. tor sailing. To find the trim of a ship,
s to find the best way of making her sail

wiftly, or how she will sail best. This is

lone by easing of her masts and shrouds

;

ome ships sailing much better when they are
lack, than when they are taut or fast

;
but

his depends much upon experience and
ydgment, and the several trials and observa-
ions which the commander and other officers
nay make aboard.

TRINGA, sandpiper, a genus of birds be-
onging to the order of gralhe. The bill is

omewhat tapering, and of the length of the
lead

;
the nostrils are small

;
the toes are

our in number and divided, the hind toe be-
hg frequently raised from the ground. Ac-
ording to Dr. Latham, there are 45 species,
•f which IS are British. We shall describe
ome of the most remarkable.
L Vanellus, lapwing, or tewit, is distin-

guished by having the bill, crown of the head,
west, and throat, of a black colour

; there is

Iso a black line under each eye
;
the back i§

f a purplish green
; the wings and tail are

•lack and white, and the legs red; the
weight is eight ounces, and the length 13
ficlffis. It lays four eggs, making a slight

.est with a few bents. The eggs have an
live cast, and are spotted with black. The
oung, as soon as hatched, run like chickens,
'he parents show remarkable solicitude for
lem, flying witli great anxiety and clamour
ear them, striking at either men or dogs that
pproach, and often fluttering along the
round like a wounded bird, to a considerable
istance from their nest, to delude their pur-
sers ; and to aid the deceit, they become
lore clamorous when most remote from it.

’he eggs are held in great esteem for their
elicacy, and are sold by the London poul-
;rers for 4or5 shillings the dozen. In winter,
ipwings join in vast flocks; but at that
;ason are very wild : their flesh is very
ood, their food being insects and worms,
hiring October and November, they are
iken in the fens in nets, in the same manner
tat ruffs are; but are not preserved for

ttening, being killed as soon as caught.
2 . Pugnax. The male of this species is

died ruff, and the female reeve. The name
tfl is given to the males because they are
jmished with very long feathers, standing
it in a remarkable manner, not unlike the
iff worn by our ancestors. The ruff is of as
any different colours as there are males

;

it in general it is barred with black
; the

eight is six or seven ounces; the length one
at. The female, or reeve, has no ruff; tile

pinion colour is brown
;

the feathers are
ged with a very pale colour

;
the breast

Vol. II. ^ !

and belly white. Its weight is about four
ounces. ' See Plate Nat. Hist.

These birds appear in the fens in the
earliest spring, and disappear about Michael-
mas. The reeve lays four eggs in a tuft of
grass, the first week in May, and sit about a
month. The eggs are white, marked with
large rusty spots. Fowlers avoid in general
the taking of the females; not only because
they are smaller than the males, but that they
may be left to breed.

Soon after their arrival, the males begin to
hill

; that is, to collect on some dry bank
near a splash of water, in expectation of the
females who resort to them. Each male
keeps possession of a small piece of ground,
which it runs round till the grass is worn
quite away, and nothing but a naked circle is

left. When a female lights, the ruffs imme-
diately fall to fighting. It is a vulgar error,
that ruffs must be fed in the dark, lest they
should destroy each other by fighting on ad-
mission of light. The truth is, every bird
takes its stand in the room as it would in the
open fen. If another invades its circle, an
attack is made, and a battle ensues. They
make use of the same action in lighting as a
cock, place their bills to the ground and
spread their ruffs. Mr. Pennant says he has
set a whole roomful a fighting, by making
them move their stations; and, after quitting
the place, by peeping through a crevice,
seen them resume their circles, and grow
pacific.

When a fowler discovers one of those hills,

he places his net over night, which is of the
same kind as those that are called clap or duv
nets

;
only it is generally single, and is about

14 yards long and four broad. The fowler
resorts to his stand at day-break, at the dis-

tance of one, two, three, or four hundred
yards from the nets, according to the time of
the season

;
for the later it is, the shyer the

birds grow. He then makes his first pull,

taking such birds as he finds within reach

;

after that he places his stuffed birds or stales,

to entice those that are continually traversing
the fen, When the stales are set, seldom
more than two or three are taken at a time.
A fowler will take forty or fifty dozen in a
season. These birds are found in Lincoln-
shire, the isle of Ely, and in the East Riding
of York. They visit a place called Martin-
Mere, in Lancashire, the latter end of March
or beginning of April

;
but do not continue

there above three weeks
; where they are

taken in nets, and fattened for the table with
bread and milk, hempseed, and sometimes
boiled wheat

;
but if expedition is required,

sugar is added, which will make them in a
fortnight’s time a lump of fat: they then
sell for two shillings or half a crown a-piece.
They are dressed like the woodcock, with
their intestines: and when killed at the
critical time, say the epicures, are the m®st
delicious of all morsels.

3. Canutus, or knot, has the forehead,
ehin, and lower part of the neck, brown, in-

clining to ash-colour
; the back and scapulars

deep brown, edged with ash-colour
; the co-

verts of the. wings white, the edges of the
lower order deeply so, forming a white bar

;

the breast, sides, and belly, white, the two
first streaked with brown; the coverts of the
tail marked with white and dusky spots al-

ternately
; tke tail ash-coloured, the outmost
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feather on each side white
;

the legs of a
blueish grey ; and the toes, as a special mark,
divided to the very bottom

; the weight four
ounces and a half. These birds, when fat-

tened, are preferred by some to the' ruffs
themselves. They are taken in great num-
bers on the coasts of- Lincolnshire, in nets
such as are employed in taking ruffs

; with
two or three dozen of stales of wood painted
like the birds, placed within : 14 dozens have
been taken at once. Their season is from
the beginning of August to that of November.
They disappear with the first frosts. Camdeu
says, they derive their name from king Ca-
nute, Knute, or Knout, as he is sometimes
called

;
probably because they were a fa-

vourite dish with that monarch. We know
that he kept the feast of the purification of
the Virgin Mary with great pomp and mag-
nificence at Ely

;
and this being one of the

fen birds, it is not unlikely that he met with it

there.

4.
r
Ihe hypoleucos, or common sand-

piper, except in pairing time, is a solitary
bird. It is never found near the sea, but fre-
quents rivers, lakes, and other fresh waters.
Its head is brown, streaked with downward
black lines

;
the neck, an obscure ash-colour;

the back and coverts of the wings, brown,
mixed with a glossy green, elegantly marked
with transverse dusky lines; the breast and
belly are of a pure white

;
the quill-feathers

and the middle feathers of the tail are brown

;

the legs of a dull pale green.

5. The alpina, or dunling sandpiper, is at
once distinguished from the others by the
singularity of its colours. The back, head,
and upper part ot the neck, are ferruginous,
marked with large black spots; the lower
part of the neck white, marked with short
dusky streaks

; the coverts of the wings ash-
colour

;
the belly white, marked with large

black spots, or with a black crescent pointing
towards the thighs

;
the tail is ash-coloured

;

legs black ; toes divided to their origin. In
size it is superior to that of a lark. These
birds are found on our sea-coasts

;
but may

be reckoned among the more rare kinds.
They lay four eggs of a dirty white colour,
blotched with brown round the thicker end,
and marked with a few small spots of the same
colour on the smaller end. They are com-
mon on the Yorkshire coasts, and' esteemed a
great delicacy.

B. The cinclus, purre, or stint, is in length
seven and a half inches; the head and hind
part of the neck are ash-coloured, marked
with dusky lines

;
a white stroke divbles the

bill and eyes ;
the back is of a brownish ash-

cojuur
; the breast and belly white

; the co-
verts of the wings and tail a dark brown,
edged with light ash-colour or white; the
upper part of the quill-feathers dusky, the
lower white ; the legs of a dusky green

; the
toes divided to their origin. The bill an inch
and a half long, slender and black

; irides
dusky. These birds come in large flocks on
our sea-coasts in winter.

TRINITARIANS, those who are ortho-
dox and believe in the trinity : those who
do not believe therein, beingr called anti-
trinitarians.

I RIN 1 1 V -HOUSE, a kind of college at
Deptford, belonging to a company or corpo-
ration of seamen, who, by the king’s charter,
have power to take cognizance of those pe*-
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sons who destroy sea-marks, and to get repa-

ration of such damages
;
and to take care of

other things belonging to navigation. At
present, many gentry and some nobility are

members of that community.

The master, wardens, and assistants of the

trinity-house, may set up beacons, and marks

for the sea, in such places near the coasts or

forelands, as to them shall seem meet. By a

statute of queen Elizabeth, no steeple, trees,

or other things standing as sea-marks, shall

be taken away or cut down, upon pain that

every person guilty of such offence, shall tor-

lei t TOO/. and- if the person offending is not

possessed of the value, he shall be deemed
convict of outlawry.

Trinity, fraternity of, a religious so-

ciety instituted at Rome by St. Philip Neri,

in 1548. These religious were appointed to

take care of the pilgrims who came to visit

the tombs of St. Peter and St. Paul.
r

l be

society originally consisted of only 15 re-

ligious, who assembled on the lirst Sunday of

every month, in the church of St. Saviour del

Campo, to hear the exhortations of the

founder; after whose deatli pope Paul IV.

gave the fraternity the church of St. Bene-

dict, near which they have since built a large

hospital, for the reception of pilgrims. The
fraternity is one of the most considerable in

Home, and most of the nobility of both sexes

have been members ol it.

TRINOMIAL, or Trinomial root, in

malhemathics, is a root consisting of three

parts connected together by the signs + or

—,
as x -j- y -)- z, or a 4- b—c. See Bin o-

mial and Hoot.

TRIO, in music, a part of a concert

wherein three persons sing ;
or more pro-

perly, a musical composition consisting of

three parts. Trios are the iinest kinds of

composition, and these are what please most

in concerts.

TIUOPTERIS, a genus of the decandria

trigvnia class of plants, the corolla whereof

.consists of six oval, erectopatulous, equal and

permanent petals, surrounded by three others,

smaller than themselves, but equal to one

another; there is no pericarpium ; the seeds

are three, erect, and carinulated at the back,

each of them has externally at its base an ala,

and at its apex two ;
these ala are what in

the flowering state of the plant appear to be

petals, but they are not truly such. There

are two species, shrubs oi the West Indies.

TRIOSTEL1M, a genus of the pentandria

monogyuia class and order of plants. The
-calyx is the length of the corolla; corolla

one-petalled, almost equal
;

berry three-

celled, unequal ;
seeds solitary. There are

three species, herbs of North America. The
roots are said to be emetic.

TRIPLARIS, a genus of the dioceia dode-

candria class and order. The calyx is very

large, three or six-parted; corolla three-pe-

talied
;

nect. threeTided. There are two

species, trees of South America.

TRIPLE, or Triple Time, in music, a

time consisting of three measures in a bar;

the two first of which are beaten with the hand

or foot down, and the third marked by its ele-

vation. There were formerly in use no less

than six different triple measures: first, that

of three breves in a bar, denoted by the figure

3 ;
secondly, that of three semibreves in a bar,

3
the sign of which was

^
; thirdly, that of three

minims in a bar, marked by ^ ; fourthly, that

of three crotchets in a bar, implied by
/(

’

fifthly, that of three quavers in a bar, sig-

nified by
g

;
and, sixthly, that of three semi-

quavers in a bar, expressed by But at

present we only employ three different triples;

that of three minims, that of three crotchets',

and that of three quavers. The reader be-

ing informed that the semibreve (which is

now .the longest note in common use, and

therefore made the common standard of

reckoning), is equal in duration to two minims,

or to four crotchets, or eight quavers, will

readily comprehend the propriety of announ-

cing these different measures by the above

figures
; and will perceive that, to indicate a

time of three minims in a bar (z. e. three

halves, or second parts, of a semibreve), no

method more concise or simple could be

adopted, thanjthat of placing at the beginning

3
of the movement the figures 0 ;

for a time

of three crotchets (i. e. three-fourth parts of

a semibreve), the figures \ ; and for a time

of three quavers (i. e. three-eights of a semi-

3
breve), the figures g.

The old musicians considered the triple, or

three-timed measure, as superior to the

binary, or two-timed, and for that reason

called it the perfect time.

Triple progression, an expression in

old music, implying a series of perfect fifths.

A progression of sounds thus explained by
theorists : let any sound be represented by
unity, or the number 1 ;

and as the third

part of a string has been found to produce
the twelfth, or octave of the fifth above the

whole string, a series of fifths may be repre-

sented by a triple geometric progression of

numbers, continually multiplied by 3 ;
as 1,

3, 9, 27, 81, 243, 729 ;
and these terms may

be equally supposed to represent twelfths, or

fifths, either ascending or descending: for

whether we divide by 3, or multiply by 3,

the terms will either way be in the proportion

of a twelfth, or octave to the fifth.

TRIPLICATE ratio, the ratio which
cubes bear to one another.

This ratio is to be distinguished from triple

ratio, and may be thus conceived. In the

geometrical proportions 2, 4, 8, 16,32, as the

ratio of the first term (2) is to the third (8)
duplicate of the first to the second, or of the

second to the third, so the ratio of the lirst to

the fourth is said to be triplicate of the ratio

of the first to the second, or of that of the

second to the third, or of that of the third to

the fourth, as being compounded of three

equal ratios. See Ratio.

TRIPOLI, a mineral found sometimes in

an earthy form, but more generally indurated.

Its texture is earthy. Specific gravity 2to2.5.
It absorbs water, feels harsh and dry. Scarce-

ly adheres to the tongue; takes no polish

from the nail
;
does not stain the fingers.

Colour generally pale yellowish grey ;
also

different kinds of yellow, brown, and white.

According to Klaproth, a species of this mi-

neral contained

66.5

silica

7.0 alumina
2.5 oxide of iron

1.5 magnesia

1.25 lime

19.0 air

§7.75.

TRIPSACUM, a genus of the moneecia
triandria class and order of plants. The male
calyx isa glume, four-flowered; corolla, glume
membranaceous

;
female calyx, glume per-

forated sinuses ;
corolla, glume two-valved;

sty les two
;
seed one. There are two ‘spe-

cies, grasses of she West Indies.

TRISECTION, or Trissection, the dividing

a thing into three. The term is chiefly used in

geometry, for the division of an angle into three

equal parts. The trisection of an angle geome-
trically, is one of those great problems whose
solution has been so much sought by mathema-
ticians for these two thousand years, being in

this respect on a footing with the quadrature of

the circle, and the duplicature of the cube angle,

The cubic equation by which the problem c

trisection is resolved, is as follows : Let c denote

the chord of a given arc, or angle, and x the

cord of the 3d part of the same, to the radius 1 :

then is x 3 — Sx

—

— c,

by the resolution of which cubic equation is

found the value of x, or the chord of the 3d

part of the given arc or angle, whose chord is

c
;
and the resolution of this equation, by Car-

dan’s rule, gives the chord

m _ 3 /-c + yT-4 1

2 3 j £-|-yV 4

_ V ~~
2

'

or x = lJ~
C+Vc2.-^+ 3 /r-lZA/7=J

V 2 ~ f 2

TRTSETOUS, in entomology, three-

bristled, applied chiefly to the tail of insects,

as in the ephemera.
TRISPAST, in mechanics, a machine witl

three pullies, or an assemblage of thief

pullies for raising of great weights.

TRITICUM, wheat, a genus of plants o
the class triandria, and prder digynia, and ir

the natural system ranging under the fourtl

order, gramina. The calyx is bivalve, soli

tary, and generally containing three florets

the corolla is bivalve, one valve being blunt

ish, the other acute. There are 19 species

the sestivum, summer or spring wheat; by
bernum, winter, Lannnas, or common wheat
compositum, turginum, or cone wheat

;
polo

nicum, or Polish wheat; spelta, or spel

wheat
;
monococcum, or one-grained wheat

prostratum, or trailing wheat-grass
;
pumi

lum, or dwarf wheat-grass
:
junceum, or nisi

wheat-grass ;
repens, or couch-grass

; tenellum
or tender wheat-grass; maritimum, or sej

wheat-grass
;
unilaterale, or spiked sea-wheat

unioloides, or linear-spiked wheat-grass
; dis

tichum, loliaceum, caninum, hispanicum. O
what country the first six species are natives

cannot now be derermined: the prostratul

is a native of Siberia ; the junceum, repens
unilaterale, and maritimum, are natives o
Britain

;
the tenellum is a native of Spain

and the unioloides is a native of Italy. It ma-
also be observed, that the first nine are aii

nuals, the rest are perennials.

Linnaeus comprehends the different kind
of wheat cultivated at present under six spe

cies ; but cultivation has produced a grea

many varieties from these.
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1. Triticum aestivum, ©r spring-wheat, has

bur flowers in a calyx, three of which mostly

bear grain. The calyces stand pretty dis-

tant from each other, on both sides a flat

smooth receptacle. The leaves of the calyx

lire keel-shaped, smooth, and they terminate

Ivith a short arista. The glumes of tiie

powers are smooth and bellying, and the

jlouter leaf of three of the glumes in every

calyx is terminated by a long arista, but the

three inner ones are beardless. The grain is

rather longer and thinner than the common
wheat. It is supposed to be a native of some
part of Tartary. The farmers call it spring-

wheat, because it will come to the sickle with

the common wheat, though it should be sown

in February or March. The varieties of it

are : triticum aestivum spica et grana rubente.

Spring wheat, with a red spike and grain.

Triticum atstivum rubrum, spica alba. Red
spring wheat, with a white spike. Triticum

aestivum, spica et grana alba. Spring wheat,

with a white spike and grain.

2 . Triticum hybernum, winter or common
wheat, has also four flowers in a calyx, three

of which are mostly productive. The calyces

•-.tand on each side' a smooth flat receptacle,

as in the former species, but they are not

quite so far asunder. The leaves of the

calyx are bellying, and so smooth that they

appear as if polished, but they have no arista.

The glumes of the flowers too are smooth,

and the outer ones, near the top of the spike,

are often tipped with short aristae. The grain

is rather plumper than the former, and is the

sort most generally sown in England; whence

the name of common wheat. Its varieties

are: triticum hybernum, spica et grana ru-

bente. Common wheat, with a red spike and

grain. Triticum hybernum rubrum, spica

*ilba. Common red wheat, with a white spike.

Triticum hybernum, spica et grana alba.

|

Common -wheat, with a white spike and

grain.

3. Triticum turgidum, thick-spiked or cone-

{ wheat. It is easily distinguished from either

of the former: for' though it has four flowers

in a calyx, after the manner of them, yet the

whole calyx and the edges of the glisues are

covered with soft hairs. The calyces too

stand thicker on the receptacle, and make the

'spike appear more turgid. Some of the

outer glumes near the top ot the spike are

terminated by short arista?, like those ot the

1common wheat, t he grain is shorter, plump-

er, and more convex on the back than either

of the former species. Its varieties are nu-

merous, and have various appellations in dif-

ferent counties, owing to the great affinity of

several of them. Those most easily to be

distinguished are: triticum turgidum coni-

cum album. White cone wheat. Triticum

turgidum conicum rubrum. Red cone wheat.

(Triticum turgidum aristiferum. Bearded cone

{wheat. Triticum turgidum spica multiplici.

Cone wheat, with many ears. The third va-

riety is what the farmers call clog wheat,

square wheat, and rivets. The grain of this

is remarkably convex on one side, and when

ripe the awns generally break in pieces and

fall off. This sort is very productive, but it

yields an inferior flour to that of the former

two species.

4. Triticum Polonicum, or Polish wheat,

has some resemblance to the turgidum, but

both grain and spike are longer. The calyx

kontams only two flowers, and the glumes are

furnished with very long aristae ; the teeth of

the midrib are bearded. As this sort is sel-

dom sown in England, there is no telling what
varieties it produces.

5 . Triticum spelta, spelt or German wheat.

At first view this has a great resemblance to

barley, but it has no involucrum. The calyx
is truncated

; that is, it appears as if the ends
were snipped off, and it contains four flowers,

two of which are hermaphrodite, and the

glumes bearded, but the intermediate ones
are neuter. There are two rows of grain as

in barley', but they are shaped like wheat. It

is much cultivated in France, Germany, and
Italy.

6. Triticum monococcum, St. Peter’s corn,

or one-grained wheat, has three flowers in

each calyx alternately bearded, and the mid-
dle one neuter. The spike is shining, and has

two rows of grain in the manner of barley.

Where it grows naturally is not known, but
it is cultivated in Germany; and in con-

junction with spelt wheat is there made into

bread, which is coarse, and not so nourishing

as that made of common wheat. Malt made
of any of our wheats is often put into beer,

and a small quantity of it wiil give a large

brewing a fine brown transparent tincture.

Of the perennial kinds, or wheat grasses,

the repens, or couch grass is unfortunarely
.too well known to the gardener and husband-
man

;
the others are of little note.

The respectable president of the Royal
Society, whose attention is constantly directed

to those branches of knowledge which are

most practically useful, has published some
remarks on the blight in corn in the y

rear 1 805 ;

and we feel ourselves discharging a duty
in making them as generally known as our
circulation extends.

He begins by observing that the blight in

corn is occasioned by the growth of a minute
parasitic fungus or mushroom on the leaves,

stems, and glumes of the living plant. Felice

Fontana published, in the year 1767, an ela-

borate account of this mischievous weed, with

microscopic figures, which give a tolerable

idea of Its form
; more modern botanists have

given figures both of corn and of grass affect-

ed by it, but haye not used high magnifying
powers in their researches.

He adds, “ agriculturists do not appear to

have paid, on this head, sufficient attention

to the discoveries of their fellow-labourers in

the field of nature ;
for though scarcely any

English writer of note on the subject, of rural

economy, has failed to state his opinion of the

origin of this evil, no one of them has yet at-

tributed it to the real cause, unless Mr. Kir-

by’s excellent papers on some diseases' of

corn, published in the Transactions of the

Linnaean Society, are considered as agricul-

tural essays.

It is necessary to premise, that the striped

appearance of the surface of a straw which
may be seen with a common magnifying
glass, is caused by alternate longitudinal

partitions of the bark, the one imperforate,

and the' other furnished with one or two rows
of pores or mouths, shut in dry, open in wet
weather, and well calculated to imbibe fluid

whenever the straw is damp.
By these pores, which exist also on the

leaves and glumes, it is presumed that the

seeds of the fungus gain admission, and at

the bottom of the hollows to which they lead,

5 M 2

(see Plate II. fig. 1,2), they germinate and
push their minute roots, no doubt (though
these have not yet been traced) into the cel-

lular texture beyond the bark, where they
draw their nourishment, by intercepting (he
sap that was intended by nature for the nu-
triment of the grain; the corn of course be-
comes shrivelled iu proportion as the fungi
are more or less numerous on the plant ; and.

as the kernel only is abstracted bom the
grain, while the cortical part remains undi-

minished, the propo tion ot Hour or bran in

blighted corn, is always reduced in the same
degree as the corn is made light. Some com
of this year’s crop will not yield a stone of
flour from a sack of wheat; and it is not im-
possible that in some cases the corn has been
so completely robbed of its flour by the fun-

gus, that if the proprietor should choose to

incur the expence ot threshing and grinding
it, bran would be the produce, with scarcely

an atom of flour for each grain.

Every species of corn, properly so called,

is subject to the blight ; but it is dbservabie
that spring corn is less damaged by it than
winter, and rye less than wheat, probably be-

cause it is ripe and cut down before the fun-

gus has had time to increase in any large de-

gree. Tull says that “ white cone, or beard-
ed wheat, which hath its straw like a rush lull

of pith, is less subject to blight than Lammas
wheat, which ripens a week later.”

The spring wheat of Lincolnshire was
not in the least shrivelled this year, though
the straw was in some degree affected : the

millers allowed that it was the best sample
brought to market. Barley was in some
places considerably spotted, but as the whole
of the stem of that grain is naturally envelop-

ed in the hose or basis of the leaf, the fungus
can in no case gain admittance to the straw7

;

it is, however, to be observed that barley
rises from the flail lighter this year than was
expected from the appearance of the crop
when gathered in.

It seems probable that the leaf is first in-

fected in the spring or early in the summer,
before the corn shoots up into straw, and that

1

the fungus is then of an orange colour
; after

the straw7 has become yellow7

,
the fungus as-

sumes a deep chocolate brown : each indi-

vidual is so small that every pore on a straw
will produce from 20 to 40 fungi, as may be
seen in the plates, and every one of these
will no doubt produce at least 100 seeds; if

then one of these seeds tillows out into the
number of plants that appear at the bottom
of a pore In Plate II. iig. 1, 2, how incal-

culably large must the increase be ! A few
diseased plants scattered over a field must
very speedily infect a whole neighbourhood,
for the seeds of fungi are not much heavier
than air, as every one who has trod upon a
ripe puff-ball must have observed by seeing

the dust, among which is its seed, rise up and
float on before him.

How long it is before this fungus arrives

at puberty, and scatters its seeds in the w ind,

can only be guessed at by the analogy of

others
;
probably the period of a generation

is short, possibly not more than a week ir j.

hot season : if so, how frequently in the 1 tier

end of the summer must the air be loaded
with this animated dust, ready, whenever a

gentle breeze, accompanied with humidify,
shall give the signal to intrude itsell into the
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pores of thousands of acres of corn. Provi-

dence, however, careful of the creatures it

has created, has benevolently provided against

the too extensive multiplication ofany species

of being
;
was it otherwise, the minute plants

and animals, enemies against which man has

the fewest means of defence, would increase

to an inordinate extent: this, however, can

n no ^ase happen, unless many predisposing

causes afford their combined assistance. But

for this wise and beneficent provision, the

plague of slugs, the plague of mice, the

plagues of grubs, wire-worms, chafers, and

many other creatures whose power of mul-

tiplying is countless as the sands of the sea,

would, long before this time, have driven

mankind, and all the larger animals, from the

lace of the earth.

Though all old persons who have con-

cerned themselves in agriculture, remember
the blight in corn many years, yet some have

supposed that of late years it has materially

increased
; this, however, does not seem to

be the case. 'l ull, in his Ilorsehoeing Ilus-

bandrv, page 74, tells us, that the year 1725
“ was a year of blight, the like of which was

never before heard of, and which he hopes

may never happen again yet the average

price of wheat in the year 1726, when the

harvest of 1725 was at market, was only 36v.

Ad. and the average of the five years of which
it makes the first, 37s. 7ch— 1797 was also a

year of great blight; the price of wheat in

1798 was 495. id. and the average ef the five

years, from 1 795 to 1 799, 63 s. 5 d.

The climate of the British isles is not the

only one that is liable to the blight in corn.

It happens occasionally Jin every part of Eu-
rope, and probably in all countries where
corn is grown. Italy is very subject to it,

and the last harvest of Sicily has been mate-

rially hurt by it. Specimens received from
the colony of New South Wales, shew that

considerable mischief was done to the wheat
crop there in the year 1803, by a parasitic

plant, very similar to the English one.

It has been long admitted by farmers,

though scarcely credited by botanists, that

wheat in the neighbourhood of a barberry

bush seldom escapes the blight. The village

of Rollesbv in Norfolk, where barberries

abound, and wheat seldom succeeds, is called

by the opprobrious appellation of mildew
Rollesbv. Some observing men have of late

attributed this very perplexing effect to the

farina of the flowers of the barberry, which is

in truth yellow, and resembles in some de-

gree the appearance of the rust, or what is

presumed to be the blight in its early state.

It is, however, notorious to all botanical

observers, that the leaves of the barberry are

very subject to the attack of a yellow para-

sitic fungus, larger, but otherwise much re-

sembling the rust in corn.

Is it not more than possible that the parasitic

fungus of the barberry and that of wheat, are

one and the same species, and that the seed

is transferred from the barberry to the corn ?

Misletoe, the parasitic plant with which we
are the best acquainted, delights most to grow
on the apple and hawthorn, but it flourishes

occasionally on trees widely differing in their

nature ,from both of these. In the Home
Park, at Windsor, misletoe may be seen in

abundance on the lime trees planted there

in avenues; If this conjecture is founded,
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another year will not pass without its being
confirmed by the observations of inquisitive

and sagacious farmers.

It would be presumptuous to offer any
remedy for a malady, the progress of which
is so little understood

;
conjectures, however,

founded on the origin here assigned to it. may
be hazarded without offence.

It is believed to begin early in the spring,

and first to appear on the leaves of wheat in

the form of rust, or orange-coloured powder
;

at this season, the fungus will, in all pro-

bability, require as many weeks for its pro-

gress from infancy to puberty, as it does days
during the heats of autumn ; but a very few
plants of wheat, thus infected, are quite suffi-

cient if the fungus is permitted to ripen its

seed, to spread the malady over a field, or

indeed over a whole parish.

The chocolate-coloured blight is little ob-

served till the corn is approaching very near-

ly to ripeness ; it appears then in the field in

spots, which increase very rapidly in s :ze,

and are in calm weather somewhat circular,

as if the disease took its origin from a central

position.

May it not happen, then, that the fungus
is brought into the field in a few stalks of in-

fected straw, uncorrupted, among the mass of

dung laid in the ground at the time of sow -

ing ? It must be confessed, however, that the

clover lays, on which no dung from the yard
was used, were as much infected last autumn
as the manured crops. The immense multi-

plication of the disease in the last season,

seems, however, to account for this
;

as the

air was no doubt frequently charged with

seed for miles together, and deposited it in-

discriminately on all sorts of crops.

It cannot, however, be an expensive pre-

caution to search diligently in the spring for

young plants of wheat infected with the dis-

ease, and carefully to extirpate them, as well

as all grasses, for several are subject to this or

a similar malady, which have the appearance
of orange-coloured or of black stripes on
their leaves, or on their straw; and if experi-

ence shall prove that uncorrupted straw can
carry the disease with it into the field, it will

cost the farmer but little precaution to pre-

vent any mixture of fresh straw from being
carried out with his rotten dung to the wheat
field.

In a year like the present, that offers so

fair an opportunity, it will be useful to observe
attentively whether cattle in the straw-yard
thrive better or worse on blighted than on
healthy straw. That blighted straw, retain-

ing on it the fungi that have robbed the corn

of its flour, has in it more nutritious matter
than clean straw which has yielded a crop of

plump grain, cannot be doubted
;

the ques-
tion is, whether this nutriment in the form of

fungi does, or can be made to agree as well

with the stomachs of the animals that consume
it, as it would do in that of straw and corn.

It cannot be improper in this place to re-

mark, that although the seeds of wheat are
rendered, by the exhausting power of the
fungus, so lean and shrivelled, that scarcely

any flower fit for the manufacture of bread
can be obtained by grinding them, these very
seeds will, except, perhaps, in the very worst
cases, answer the purpose of seed-corn as

well as the fairest and plumpest sample that

can be obtained, and, in some respects, bet-

ter ; for as a bushel of much blighted corn

T R I

will contain one-third, at least, more grains in
number than a bushel of plump corn, three
bushels of such corn will go* as far in sowing!
land, as four bushels of large grain.

1 he use of the flour of corn in furthering
the process of vegetation, is to nourish the
minute plant from the time of its developc-
ment tiil its roots are able to attract food
from the manured earth; for this purpose,
one -tenth of the contents of a grain of good
wheat is more than sufficient. The quantity
of flour in wheat lias been increased by cul-
ture and management, calculated to improve
its qualities for the benefit of mankind, in the
same proportion as the pulp of apples and
pears has been increased, by the same means,'
above what is. found on the wildings and
crabs in the hedges.

It is customary to set aside or to purchase
for seed-corn, the boldest and plumpest sam-
ples that can be obtained

; that is, those that
contain the most flour; but this is an unneces-
sary waste of human subsistence; the small-
est grains, such as are sifted out before the
wheat is carried to market, and either con-
sumed in the farmer’s family, or given to his
poultry, will be found by experience to answer
the purpose of propagating the sort whence
they sprung, as effectually as the largest.

Every ear of wheat is composed of a num-
ber of cups placed alternately on each side of
the straw; the lower ones contain, according
to circumstances, three or four grains, nearly
equal in size, but towards the top of the ear,
where the quantity of nutriment is diminished
by the supply of those cups that are
nearer the root, the third or fourth grain in a
cup is frequently defrauded of its proportion,
and becomes shrivelled and small. These
small grains, which are rejected by the
miller, because they do not contain flour
enough for his purpose, have, nevertheless,;
an ample abundance for ail purposes of vege-
tation, and as fully partake of the sap, (or
blood, as we should call it in animals,) of the
kind which produced them, as the fairest and
fullest grain that can be obtained from the
bottoms of the lower cups by the wasteful
process of beating the sheaves.

TRITOMA, a genus of insects of the co-
leoptera order. The generic character is,]

antennae clavate, the club perfoliate; lip

emarginate; anterior feelers hatchet- shaped ;

shells as long as the body. There are tens
species,

'1R1TON, a genus of vermes mollusca.]
The generic character is, body long

; mouth!
with an involute spiral proboscis

; tentacular
or arms, twelve, viz. six on each side, divided
nearly to the base, the end ones cheliferousl
There is only a single species, viz. the lit-l

toreous, which is found in Italy, in various;

cavities of submarine rocks, and "may be seen!

in many species of the lepas, particularly in
the anatafera.

TRITURATION. See Pharmacy.
TRIUMFE'FTA, a genus of the dodeean-

dria monogynia class of plants, the corolla of
which consists of rive linear, erect, obtusei
petals, hollowed, and bent backwards ; the
point is prominent below the apex ; the fruit

is a globose capsule, every where surrounded
with hooked prickles, and contains four cells

;j

the seeds are two, convex on one side and:

angular on the other ; but only one of the two.
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seeds of each cell usually ripens. There
are 1 1 species, chiefly shrubs of the West
Indies.

TRIXIS, a genus of the syngenesia poly-

gamia class and order of plants. The corolla;

of the ray are trilid, seeds hairy at the top,

without any down ; recept. chaffy. There
are three species, herbs of the West Indies.

TROCHAIC VERSE, in the Latin poe-

try, a kind of verse, so called because the

trochees chiefly prevail, as the iambus does

in the iambic. It generally consists of seven

feet and a syllable ; the odd feet, for the most
part:, consist of trochees, though a tribrachys

is sometimes admitted, except in the seventh

foot ;
these two feet are likewise used in the

other places, as is also the spondceus,dactylus,

and anapiestus. The following is an example ;

- 1 2 3 4 5

Solus
j
aut rex

|
aut po

j
eta

]
non quot

j

6 7 i
annis

[
nasci

|

tur.

TROCHANTER. See Anatomy.
TROCHE. See Pharmacy. %

TROCHEE; in the Greek and Latin poe-

try, a foot consisting of two syllables, the first

long and the second short, as in the words
mush and servat.

TROCHILUS, humming-bird, a genus of

birds belonging to the order of pica;. The
rostrum is subulate, aliform, and longer than

the head, the apex being tubular ; the upper
mandible sheaths the lower. The tongue is

filiform and tubulous, the two threads coa-

lescing ;
the feet are slender and lit for walk-

ing ;
the tail has ten feathers. There are 65

species, none of which are natives of Britain.

They are all remarkable for the beauty of
their colours, and most of them for the small-

ness of their size, though some are eight or

nine inches in length. They are divided into

two families, viz. those with crooked bills,

and those with straight bills. See Plate

Nat. Hist. fig. 408. Of these we shall de-

scribe the four following species

:

1. The exilis, or little humming-bird, has a
crooked beak, is an inch and a half in length;

frequently weighing less than 50 grains. The
bill is black, and half an inch in length ; the

body greenish-brown, with a red shining, ini-

mitable gloss
;

the head is crested with a

small tuft, green at bottom, but of a sparkling

gold colour at top
;

quills and tail fine black.

It is a native ©f Guiana; and the velocity of

it in flying is so great, that the eye can
scarcely keep pace with its motion.

2. The moschitus, or ruby-necked hum-
ming-bird, according to Marcgrave, is the

most beautiful of the whole genus. Its length

is three inches four lines ; the bill straight,

eight lines long, and blackish ; the top of the

head and hind part of the neck are as bright

as a ruby, and of the same colour : the upper
parts of the body are brown, with a faint mix-
ture of green and gold

;
the throat and fore-

part of the neck are the colour of the most
brilliant topaz

; the belly, sides, and thighs,

are brown; but on the lower part of the

belly, on each side, is a spot of white ; the

tail is rufous purple, inclining to violet at

the ends ; the two middle feathers are

shortest; the legs and claws blackish. The
female has only a dash of golden or topaz on
the breast and fore-part of the neck ; the rest

©f the under parts are greyish-white. This

species is found in Brasil, Curassoct, Guiana,
and Surinam. See Plate Nat. Hist. fig. 40Q.

3. The minimus, or lea,>t humming-bird,
is exceeded, both in weight and dimensions,
by several species of bees. The total length

is one inch and a quarter
;
and when killed,

weighs no more, according to Sir Hans
Sloane, than 20 grains. The bill is straight

and black, three lines and a half in length
;

the upper parts of the head and body are of a
greenish gilded brown, in some lights appear-
ing reddish

;
the under parts are greyish-

white ; the wings are violet-browu
;
the tail

of a bluish-black, with a gloss of polished
metal ; but the outer feather, except one on
each side, is grey from the middle to the tip,

and the outer one wholly grey ; legs and
claws brown. The female is iess than the
male ; the whole upper side of a dirty brown,
with a slight gloss of green

;
the under parts

of a dirty-white. These birds are found in

various parts of South America and the adja-

cent islands.

4. Superciliosus, white shaft, or superci-
lious humming-bird, has a bill twenty lines

long; the feathers of the tail next the two
long shafts are abo the longest, and the la-

teral ones continually decrease to the two
outermost, which are the shortest, and this

gives the tail a pyramidal shape; its quills

have a goldgloss on a grey and blackish
ground, with a whitish edge : t the point, and
the two shafts are white through the whole
projecting portions ; all the upper side of the
back and head gold-colour ; the wing violet-

brown
;

and the under side of the body
white-grey.

These birds subsist on the nectar or sweet
juice of flowers ; they frequent those most
which have a long tube, particularly the im-
patiens noli me tangere, the monarda with
crimson flowers, and those of the convolvulus
tribe. They never settle on the flower dur-
ing the action of extracting the juice, but
flutter continually like bees, moving their
wings very quick, and making a humming
noise; whence their name. They are not
very shy, suffering people to come within a
foot or two of the piace where they are, but
when approached nearer, fly off like an arrow
out of a bow. They often meet and fight for

the right to a flower, and this all on the wing.
In this state they often come into rooms
where the windows stand open, fight a little,

and go out again. When they come to a
flower which is juiceless, or on the point o-

withering, they pluck it off as if in anger, by
which means the ground is often quite cover-
ed with them. When they fly against each
other, they have, besides the humming, a
sort of chirping noise, like a sparrow or
chicken. They do not feed on insects or
fruit; nor can they be kept long in cages,
though they have been preserved alive for

several weeks together, by feeding them with
water in which sugar had been dissolved.

This bird most frequently builds in the
middle of a branch of a tree, and the nest is

so small that it cannot be seen by a person
who stands on the ground

; any one therefore
desirous of seeing it must get up to the branch,
that he may view it from above ; it is for this

reason that the nests are not more frequently
found. The nest is of course very small,

and quite round
;
the outside, for the most

part composed of green moss, common
on old pales and trees

j
the inside of soft
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down, mostly collected from the leaves of the
great mullein, or the silk grass ; but some-
times they vary the texture, making use of
flax, hemp, hairs, and other soft materials

;

they lay two eggs of the size of a pea, which
are white, and not bigger at one end than the
other.

The above account of the manners will in
general suit all the birds ot this genus

; for as
their tongues are made for suction, it is by
this method alone that they can gain nou-
rishment: no wonder, therefore, they can
scarcely be kept aljve by human art. Cap-
tain Davies, however, kept these birds alive
tor four months by the following' method

:

He made an exact imitation of some of the
tubular flowers with paper, fastened round a
tobacco-pipe, and painted them of a proper
colour; these were placed in the order of
nature, in the cage wherein these little crea-
tures were confined

;
the bottoms of the tubes

were filled with a mixture of brown sugar and
water as often as emptied

; and he had the
pleasure of seeing them perform every ac-
tion, for they soon grew familar, and took
the nourishment in the.same manner as when
ranging at large, though close under his eye.

TROCHOID. See Cycloid.
TROC HUS, a genus of vermes testacea :

the generic character is, animal a limax
; shell

univalve, spiral, more or iess conic
; aper-

ture somewhat .angular or rounded
; the

upper side transverse and contracted
;

pillar
placed obliquely. See Plate Nat. Hist. fig.

410. There are about 120 species.

TROGON, or curucui, a genus of birds
of the order pica;. The generic character is,

bill shorter than the head, sharp-edged, hook-
ed, the mandibles serrate, at the edge

; feet
formed for climbing. There are nine spe-
cies. I hey all inhabit warm countries, are
solitary, and live in damp unfrequented
woods, building on the lower branches : their
flight is short, and they feed on insects: body
long; nostrils covered with bristles; feet
short, woolly

;
tail very long, consisting of 12

feathers.

TROLLTUS, globe-flmver, in botany, a
genus of plants of the class polyandria, and
order polygynia, and in the natural system
ranging under the 26th order, multisiliquse.
The calyx is wanting; there are about 14
petals

; the capsules are very numerous,
ovate, and many seeded. There are two
species, the asiaticus and c-uropaeus

; the lat-

ter of which is a British plant. The euro-
pa-us, or European globe-flower, has its co-
rollets connivent, and from nine to sixteen
nectaria, of the length of the stamina, linear,
plane, incurvated, and perforated at the in-
side of the base. The leaves are divided first

into five segments down to the base : the
segments are again divided, each about half-

way, into two or three lobes, which are
sharply indented on the edges. The stalk is

a foot high, and scarcely branched
; the

flower is yellow, globose, and spacious. It
grows at the foot of mountains, and bv the
sides of rivulets. The country people in
Sweden strew their floors and pavements on
holidays with the flowers, which have a plea-
sant smelt, and are ornamental in gardens.
The asiaticus is little different, except that
the coroll a inclines to orange.

TRONAGE, the mayor and commonalty
of the city of London, are ordained keepers
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of t!i * beams and weights fur weighing mer-

f

chants’ commodities, with power to assign

clerks, porters, Ac. of the great beam and

balance, which weighing of goods and wares,

is called trouuge.

TROILEOLUM, the Indian cress, or

fiursturtiuin, a genus ot the octandria-mono-

gynia class of plants, the (lower of which con-

sists of live roundish petals inserted into lire

divisions of the cup ;
the two upper petals

are sessile; the three others have very long

and barbaled ungues: the lruit consists of

three! convex capsules, tulcaled, and striated

on one side, and angular on the other ; the

seeds are three, gibbous on one side, and ali-

gn! .ted on the other, but upon the whole

somewhat roundish, and striated deeply.

There are five species.

TROPE. See Rhetoric.

TROPHIS.a genus of the dioecia telrandria

class and order of plants, 1 here is no calyx

and no female corolla ;
the male corolla is

four-petal led ;
the style is two-parted; berry

one-seecled. There is one species, the ranioom

tree of Jamaica.

TROPHY, tropimm, among the antients,

a pile or heap of arms of a vanquished enemy,

raised by the conqueror in the most eminent

part of the field of battle. The trophies were

usually dedicated to some of the gods, espe-

cially Jupiter. The name of the deity to

whom they were inscribed, was generally

mentioned^ was that also of the conqueror.

The spoils were at iirst hung upon the trunk

of a tree ;
but instead of trees, succeeding

ages erected pillars of stone, or brass, to con-

tinue the memory of their victories. To de-

molish a trophy was looked upon as a kind

.of sacrilege, because they were all consecrat-

ed to some deity. The representation of a

trophy is often to be met with on medals of

•the Roman emperors, struck on occasion of

victories ;
wherein, besides arms and spoils,

are frequently seen one or two captives by

the sides of the trophy.

TROPICS. See Astronomv, and Geo-
graphy.
TROV ER is the remedy prescribed by

the law, where any person is in possession of

the property of another, which he unlawfully

detains. Previous to commencing of this

action, a demand of the property so detained,

must be made in writing by some person pro-

perly authorized by the owner of the proper-

tv ;
and upon refusal to restore it, the law

presumes an unlawful conversion, and the

party is entitled to this action, and will re-

cover damages to the value of the property

detained. As trover implies trespass, the

smallest damages will carry costs. A similar

action may be brought for the unlawful de-

tention of any property, on which the specilic

article so detained may be recovered
;
but as

articles detained must be precisely stated in

the declaration, and is attended with some

difficulty, this action is very seldom brought.

TROUT. See Salmo.
TROY-WEIGHT, one of the most an-

tient of the different kinds used in Britain.

The ounce of this weight was brought from

Grand Cairo in Egypt, about the time of the

crusades, into Europe, and first adopted in

Troyes, a city of Champagne, whence the

name. The pound English troy contains 12

ounces, or 5760 grains. It was formerly

used for every purpose; and is still retained

for weighing' gold, silver, and jewels; in

some degree for compounding medicines
; for

experiments in natural philosophy
; and for

comparing different weights with each other.

Trov-weight, Scots, was established bv
James VI. in the year i()13, who enacted*

that only one weight should be used in Scot-

land, viz. the trench troy 'stone of 16 pounds,

and 16 ounces in the pound. 'The pound
contains . 7600 grains, and is equal to 17 oz.

6 dr. avoirdupois. The cwt. or 112 lb.

avoirdupois, contains only 103 lb. 2\ oz. of

this weight, though generally reckoned equal

to 104 lb. 'This weight is nearly, if not ex-

actly, the same as that of Paris and Amster-
dam

;
and is generally known by the name

of Dutch weight. 'Though prohibited by the

articles of union, it is still used in weighing
iron, hemp, flax, most Dutch and Baltic

goods, meal, butchers-meat, unwrought pew-
ter and lead, and some other articles. See
Weights.
TRUCE, in war, denotes a suspension of

arms, or a cessation of hostilities between two
armies, in order to settle articles of peace,

burv the dead, or the like.

TRUFFLES, in natural history, a kind of

subterraneous puff-ball, being a species of

fungi, which grows under the surface of the
earth. See Lycoperdon.
TRUMPE T, the loudest of all portable

wind instruments, and-consisting of a folded

tube generally made of brass, and sometimes
of silver.

'The antients had various instruments of the

trumpet kind, as the tuba, cornua, &c.
Moses, as the scripture informs us, made two
of silver to be used by the priests

; and Solo-

mon, Josephus tells us, made two hundred
lik those of Moses, and for the same purpose.
The modern trumpet consists of a mouth-

piece, near an inch across. 'The pieces which
conduct the wind are called the branches

;

the parts in which it is bent the potences

;

and the canal between the second bend and
the extremity the pavilion

;
the rings where

the branches take asunder, or are soldered
together, the knots, which are five in num-
ber, and serve to cover the joints.

One particular in this powerful and noble
instrument is, that, like tlu> horn, it only
commands certain notes within its compass.

'The trumpet produces, as natural and easy
sounds, G above t he bass-cliff note, or fiddle

G, C on the iirst ledger line below in the

treble, E on the first line of the stave, G on
the second line, C on the third space, and all

the succeeding notes up to C in alt, including
the sharp of F, the fourth of the key.

Solo performers can also produce B flat

(the third above the treble-cliff ndle) and by
the aid of a newly invented slide many other
notes which the common trumpet cannot
sound are now produced.

A method has lately been discovered for

varnishing the inside of trumpets, so as not to

injure the fineness of the sound, and yet to

prevent the deleterious effects occasioned by
drawing in the oxide of copper into the lungs.

'Trumpet marine, a kind of monochord,
consisting of three tables, which form its

triangular body. It has a very narrow neck,
with one thick string, mounted on a bridge,

which is firm on one side, and tremulous on
the other. It is struck with a bow by the
right hand, while the thumb of the left is

pressed on the string. The peculiarity of its

sound, which resembles that of the trumpet,
is produced by the tremulation of the bridges*
Ibis insrument, like that of l he tones of which
it imitates, is confined to certain notes, and
some of th sc are imperfect.

f rum

i

j et, harmonica/, an instrument that
imitates the sound of a trumpet, which it

resembles in every thing, excepting that it is

longer, and consists of more branches
;

it is

generally called sackbut.

'Trumpet, speaking, is a tube from six to
fifteen feet long, made of tin, perfectly
straight, and with a very large aperture

; the
mouth-piece being large enough to receive
bolli lips.

The speaking-trumpet, or stentorophonic
tube, as some call it, is used for magnifying
sound, particularly that of speech, and thus
causing it to be heard at a great distance.
How it does this will be easy to understand
from the structure of it, thus illustrated : Let
ACB be the tube, BD the axis, and B the
mouth-piece for conveying the voice to the
tube. • Plate Miscel, fig. 244.

It is then evident, when a person speaks
at B in the trumpet, the whole force of his
voice is spent upon the air contained in the
tube, which will be agitated through the
whole length of the tube; and by various
reflections from the side of the” tube; to
the axis, the air along the middle part of
the tube will be greatly condensed, and its

momentum proportionality increased, so that
when it comes to agitate the air at the orifice
of the tube. AC, its force will be as much
greater than what it would have been without
the tube, as the surface of a sphere, whose
radius is equal to the length of the tube, is

greater than the surface of the segment of
such a sphere, whose base is the orifice of the
tube. See Sound.

For a person speaking at B, without the
tube, will have the force of his voice spent in
exciting concentric superficies of air all

around the point B
; and when those super-

tides or pulses of air are diffused as far as D
every way, it is plain the force of the voice
will be diffused through the wdiole superficies
of a sphere whose radius is BD; but in the
trumpet it will be so confined, that at its exit
it will be only diffused through so much of
that spherical surface of air, as corresponds
to the orifice of the tube. But since the
force is given, its intensity will be always in-
versely, as the number of particles it has to
move

;
and therefore in the tube it will be to

that without, as the superficies of such a
sphere to the area of the large end of the tube
nearly.

To make this niattbr yet plainer by calcu-
lation, lei BD=5 feet, then will the diameter
of the sphere DE =10 feet, the square of
which is 100, which, multiplied by 0,7854,
gives 78,54 square feet for the area of a great
ciicle AHEI* C. And, therefore, four times
that area, viz. 4x 78,54=314, 1 6 square feet
in the superficies of the aerial sphere. If now
the diameter AC, of the end of a trumpet, is

one foot, its area will be 0,7854; but 7854 :

314. 16 ; : 1 : 400, therefore the air at the dis-
tance of BD, w'ill be agitated by means of the
trumpet, with a force 400 times greater than
by the bare voice alone.- Again, it is farther
evident how instruments of 'this form neces-
sarily assist the hearing; for the weak and lan-
guid pulses of the air being received by the
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large eiul of the tube, and greatly multiplied

pud condensed by the tremulous motion of

the parts of the tube, and air agitated by
them, are conveyed to the ear by the small

lend, and strike it with an impetus as much
greater than they would have done without

it, as the area of the small end at B is less

than the area of the larger end AC. From
kvhat has been said, it is evident the effect of

[the tube in magnifying sound, either for

Speaking or hearing, depends chiefly upon
[the length of the tube. But yet some advan-

tage may be derived from the particular

shape. Some very eminent philosophers

have proposed the figure which is made by
the revolution of a parabola about its axis, as

the best of any, where the mouth-piece of the

parabola, and, consequently, the sonorous

rays will be reflected parallel to the axis of

the tube. But this parallel reflection seems
no way essential to the magnifying of sound

;

on the contrary, it appears rather to hinder

such an effect, by preventing the infinite

number of reflections and reciprocations of

{sound
;

in which, according to sir Isaac

(Newton, its augmentation principally consists.

For all reciprocal motion, in every return, is

augmented by its generating cause, which is

here the tremulous motions of the parts of

the tube. In every repercussion, therefore,

from the sides of the tube, the agitations and
pulses of confined air must necessarily be in-

creased
;
and consequently this augmentation

of the impetus of the pulses must be propor-

tional to the number of such repercussions

;

and therefore, to the Length of the tube, and
to such a figure as is most productive of them.
"Whence it appears that the parabolic trumpet
is of all the most unfit for tiiis purpose, in-

stead of being th best.

But there is one thing more which contri-

butes to the augmenting of these agitations of

air in the tube, and that is the proportion

,

which the several portions of air bear to each
other, when divided by transverse sections,

I at very small, but equal distances, from one

j

end of the tube to the other. Thus, let

those several divisions be made at the points

a, b, c, cl, e, See. which let the right lines ak,

bl, cm, da, Sec. be taken in geometrical pro-

portion. Then will the portions of air con-

tained between B and a, a and b, b and cc, cc

and d, Sec. be very nearly in the same pro-

portion, as being in the same ratio with their

bases, when the points of division are indefi-

nitely near together.

But when any quantity of motion is com-

;

municated to a series of elastic bodies, it will

receive the greatest augmentation when those

bodies are in geometrical proportion. There-

fpre, since the force of the voice is impressed

upon, and gradually propagated through, a

[

series of elastic portions of air in a geome-
trical ratio to each other, it shall receive the

greatest augmentation possible.

Now, since by construction it is Ba=ab=
be= cd, Sec. and also ak : bl:: bl : cm : : cm :

I dn, and so on
;
therefore, the points k, l, m,

11, o, py k, r, s, as will, in this case, form that

curve line which is called the logarithmic

curve ;
consequently a trumpet, formed by

the revolution of this curve about its axis,

will augment the sound in a greater degree

than any other figured tube whatever.

Trumpet, listening or hearing, is an in-

strument invented by Joseph Land ini, to as-

sist the hearing of persons dull of that faculty.
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or to assist us to hear persons who speak at a

great distance.

Instruments of this kind are formed of

tubes, with a wide mouth, and terminating

in a small canal, which is applied to the ear.

The form of these instruments evidently

shews how they conduce to assist the hearing,

for the greater quantity of the weak and lan-

guid pulses of the air being received and col-

lected by the large end of the tube, are re-

llected to the small end, where they are col-

lected and condensed
;
thence entering the

ear in this condensed state, they strike the

tympanum with a greater force than they
could naturally have done from the ear alone.

Hence it appears that a speaking-trumpet
may be applied to the purpose of a l.earing-

trumpet, by turning the wide end towards
the sound, and the narrow end to the ear.

Trumpet-feower. See Bignonia.

Trumfet-shell, the English name of

the buocinum of authors. SeeBucciNUM.
TRUNCATED, in general, is an appel-

lation given to such things as have, or seem to

have, their points cut off: thus we say, a

truncated cone, pyramid, leaf, Sec.

In entomology it means when the elytra

(or upper wings) are shorter than the abdo-
men, and terminated by a transverse line.

TRUNNIONS, or Trunions of a piece

of ordnance, are those knobs or bunches of

the gun’s metal, which bear her up on the
cheeks of the carriage : and hence the trun-

nion-ring is the ring about a cannon, next be-

fore the trunnions.

TRUSS OF FLOWERS, is used by flo-

rists to signify many flowers growing together
on the head of a stalk, as in the cowslip, au-
ricula, &c.
Truss is also used for a sort of bandage or

ligature made of steel, or the like matter,
wherewith to keep up the parts, in those who
have hernias or ruptures. See Surgery.
Trusses, in a ship, are ropes made fast to

the parrels of a yard, either to bind the yard
to the mast when the ship rolls, or to luile

down (he yards in a storm, Sec.

TRUST, is a right to receive profits of
land, and to dispose of the land in equity.

Ami one holding the possession and disposing
of it at his will and pleasure, are signs of trust.

Chan. Rep. 52.

A trust is but a new name given to an use,

and invented to evade the statute of uses. 21
Vin. 493.

Ik'hat is a declaration of trust, and when
a trust shall he raised. By stat. 29 C. II. c.

3; all declaration or creation of trust shall be
manifested by some writing signed by the
party, or by his last will in writing, or else

shall be void. And by sect. 9 of the same
act, assignments of trust shall be in writing,

signed by the party assigning the same, or by
his last will, or else shall be of no effect.

What shall be deemed V trust by implica-
tion. By 29 Car. II. all declarations of trusts

were to be made in writing
; but in the said

act there is a saving with regard to trusts re-

sulting by implication of law, which are left

on the footing whereon they stood before the
act

; now a bare declaration by parole before
the act, would prevent any resulting trust.

2 Yern. 294.

If a man purchases lands in another’s name,
and pays the money, it will be a trust for him
th it paid the money, though no deed is made.

TRUSTEE, one who has an estate, or
money, put or trusted in his hands, for the
use of another. Where two or more persons

-

are appointed trustees, if one of (hem only
receives all or the greatest part of the profits of
the lands. Sec. and is in arrear, and unable to'

satisfy the person to whom he is seised in
trust, the other, in that case, shall not be
answerable for more than comes to his hands.

TUBE, in general, pipe, conduit, or canal

;

a cylinder, hollow withinside, either of lead,

iron, wood, glass, or other matter, for the air,

or some other fluid, to have a free passage or
conveyance through.

Small silver or leaden tubes are frequently
used by surgeons to draw off" blood, matter,
or water, from the different parts of the body..
They are made of various sizes and shapes.

’Tube, in astronomy, is sometimes used for

a telescope, or, more properly, for that part
into which the lenses are fitted, and by which
they are directed and used. See Optics.

TUBIPORA, a genus of zoophyta The
generic character is, animal a nereis

; coral
consisting of erect, hollow, cylindrical, paral-
lel aggregate tubes. There’are ten species i

the musica inhabits the American and Indian
seas, is fixed to rocks and other corals

; bright
scarlet, consisting of an assortment of upright
parallel tubes, rising over each other bv
stages, like cells of an honeycomb, divided
by transverse partitions. The Indians use it

incases of strangury, and wounds inflicted by
venomous animals.

TUBULARIA, a genus of zoophyta: stem
tubular, simple or branched, fixed by the,

base: animal proceeding from the end of the
tube, and having its head crested with tenta-
cula. 'There are 26 species

; the magnitica
' inhabits the West Indies, adhering to rocks,
and is the most splendid genus of them all :

it has the power of withdrawing its tcntacula
within the tube, and the tube w ithin the rock
on which it resides.

TUFAS, beds of lime deposited on vege-
tables, which by their destruction give great,
lightness and porousness to the mass.
'FUG, in military affairs, Fr. A Turkish

term for tail ; a sort of standard, called so by
the Turks. It consists of a horse’s tail, which
is fixed to a long pole or half-pike, by means
of a gold button. The origin of this standard
is curious, it is said, that the Christians hav-
ing given battle to the Turks, the latter were
broken, and in the midst of their confusion
lost their grand standard. 'The Turkish ge-
neral, being extremely agitated at the untow-
ard circumstances which happened, most
especially by the loss of the great standard,
cut off a horse’s tail with his sabre, fixed it to
a half-pike, and holding it in his hand, rode
furiously towards the fugitives, and exclaim-
ed, * Here is the great standard

; let those
who love me, follow into action.’ This pro-
duced the desired effect. 'The Turks rallied

with redoubled courage, rushed into the
thickest of the enemy, and not only sained
the victory, but recovered their standard.

Other writers assert, that six thousand 'Turks
having been taken prisoners during a general
engagement, contrived to escape from their
guard or escort, and afterwards fought so
gallantly, that they regained another battle

;

that in order to recognize one another, (hey
cut off a horse’s tail, w hich they carried as a
standard; that when they joined the Otto--
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man army, they still made use of the tug or
tail; that, the Turks, inconsequence of the
victory which was obtained under this new
standard, looked upon it as a happy omen

;

and that since that period they have always
folia, lit Minder it as their banner, and the signal

of success.

Y\ hatever may have been the origin, it is

certain, that when the grand signor takes

the field in person, seven of these tails are
always carried before him

;
and when he is

ia camp, they are placed in front of his

tent.

The grand visier is entitled to three of

these tails.

The three principal bashaws of the em-
pire, viz. those of Bagdad, Grand Cairo, and
Breda, have the grand signor’s permission to

use this mafk of distinction, throughout the

whole extent of their jurisdiction.

Those bashaws that are not visiers have the

privilege of having two tails.

The beys, who are subordinate to the ba-

shaws, have only one.

TULBAGIA, a genus of plants of the class

and order hexandria monogynia. The corolla

is , funnel-form ; nect. three-leaved; capsule

superior. There are two species, bulbs of

the Cape.
TULIP. See Tulipa.
TUL1PA, tulip, a genus of plants of the

class hexandria, and order monogynia, and in

the natural system ranging under the 10th

order, coronarite. The corolla is hexapeta-
lous and campanulated, and there is no style.

The species of this genus are five
;
the syl-

vestris, or Italian yellow tulip, a native of the

south of Europe
;
the gesneriana, or com-

mon tulip, a native of the Levant; the brey-

niana, or cape tulip, a native of the Cape of

Good Hope, the biflora, and the suavolens.

1. The syivestris, or wild European tulip,

has an oblong bulbous root, sending up long

narrow spear-shaped leaves
; and a slender

stalk, supporting at top a small yellow flower,

nodding on one side, having acute petals.

2. The gesneriana, Gesner’s Turky tulip

©I Cappadocia, or common garden tulip, has

a large, oblong, tunicated, solid, bulbous

root, covered with a brown skin, sending up
long, oval, spear-shaped leaves ; an upright

round stalk, from half a foot to a yard high,

and its top crowned with a large bell-shaped

erect hexapetalous flower, of almost all co-

lours and variegations in the different varie-

ties.

This tulip, and its vast train of varieties, is

generally cultivated for the ornament of our
gardens, and much admired by all for its

great variety and beautiful appearance; it

grows freely in tbe open ground in any com-
mon soil of a garden, and proves a very great

decoration to the beds and borders of the

pleasure-ground for six weeks or two months
in spring, by different plantings of early and
late sorts

;
planting the principal part in au-

tumn, and the rest towards Christinas, and in

January or February. The autumn plantings

will come earliest into bloom, and flower the

strongest ;
and the others will succeed them

in flowering. In summer, when the flower-

ing is past, and the leaves and stalks assume
a state of decay, the bulbs of the choicest va-

rieties are generally taken up, the offsets se-

parated, and the whole cleaned from filth
;

then put up to dry till October or November,
and planted again for the future year’s bloom.
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Of this species, which is the florist’s delight,
the varieties may be divided into two prin-
cipal classes, viz. 1. Early or dwarf spring

•fulips (pracoces). 2. Late flowering tab
tulips (serotine). 1. Early tulips. The
early tulips are, among florists, distinguished
by the appellation of pracoces, (early) be-
cause they flower early in the spring, a month
or more before the others ; are much shorter
stalked, and the flowers smaller, but in great
reputation for their early bloom and their gay
lively colours, both of self-colours, and
broken into flaked variegations, such as reds,
crimson, scarlet, carnations, violets, purples,
yellow, & c. with flowers of each, edged
and flaked with red, yellow, and white,
in many-diversities. 2. Late flowering com-
mon tulips. This class is denominated late
(lowering, and by the florists called serotines,
because they blow later in the spring, a month
or more, than the pracoces, i. e. not coming
into flower before the end of April, May,
and June. They are all of tall growth, sup-
porting large flowers, and furnish an almost
endless variety in the vast diversity of co-
lours ; after, they break from whole blowers
into variegations and stripes, exceeding all

others of the tulip kind in beauty and elegance
of flower.

All the varieties are succeeded by plenty
of ripe seed in July and August, contained
in an oblong capsule of three cells, having
the seeds placed on each other in double
rows. By the seeds many new varieties
may be raised, which however will not attain
a flowering state till they are seven or eight
years old; and after that will require two or
three years, or more, to break into variega-
tions, when the approved varieties may "be
marked, and increased by offsets of the root.

The colours in greatest estimation in varie-
gated tulips are the blacks, golden yellows,
purple-violets, rose, and vermilion, each of
which being variegated various ways ; and
such as are striped with three different co-
lours distinct and unmixed, with strong re-
gular streaks, but with little or no tinge of
the breeder, may be called the most perfect
tulips. It is rare to meet with a tulip posses-
sing all these properties.

As to the manner of obtaining this won-
derful variety of colours in tulips, it is often
accomplished by nature alone, but is some-
times assisted and forwarded by some simple
operations of art ; such as that, in the first

place, when the seedling bulbs of the whole
blower or breeder are arrived to full size,
and have flowered once, to transplant them
iuto beds of any poor dry barren soil, in
order that, by a defect of nutriment in the
earth, the natural luxuriance of the plant
may be checked, and cause a weakness in
their general growth, whereby they generally,
in this weakened or infirm state, gradually
change and break out into variegations, some
the first year, others not till the second or
third

;
and according as they are thus broken

they should be planted in beds of good earth.

Another method to assist: nature in effect-
ing the breaking the Breeding tulips into di-
versified colours, is to make as great a change
as possible in the soil

; if they were this year
in a light poor soil, plant them the next in a
rich garden mould, and another year in a
compost of different earths and dungs; or
transplant them from one part of the garden

TUN
to another, or into different gar lens, Sec. or
from one country to another; all of which
contributes to assist nature in producing this
desirable diversity of colours and variega-
tions.

°

J he double tulip is also a variety of the
common tulip, and is very beautiful, though
not in such estimation among -the florists as
the common single variegated sorts, not pos-
sessing such a profusion of variegations in the
colours and regularity of stripes

; they how-
ever exhibit an elegantly ornamental apnear-
ance.

*

1 clip roots are sold in full collection, con-
sisting of numerous varieties, at most of the
nurseries and seedsmen, who both propagate
them themselves by offsets and seed, and'lm-
port vast quantities annually from Holland,
the Dutch being famous for raising the grand-
est collections ot the finest tulips, and other
bulbous flowers, in the greatest perfection.

1 UMQUR, or Tumor, in medicine and
surgery, a preternatural rising or hard swell-
ing on any part of the body.

-I UN, or i on, originally signifies a large
vessel or cask of an oblong form, biggest in
the middle, and diminishing towards its two
ends, girt about with hoops, and used for
stowing several kinds of merchandize, for
convenience of carriage; as brandy, oil,
sugar, skins, hats, &c. This word is also
used for certain vessels of extraordinary big-
ness, serving to keep wine for several years.
Tun is also a certain measure for liquids

;

as wine, oil, Sec. See Measure.
1 un is also a certain weight, whereby the

burden of ships, Sec. are estimated. See Ton
and Weight.
TUNE, or Tone, in music, that properly

of sounds whereby they come under the re-
lation of acute and grave to one another. See
Tone, and Sound.

Sonorous bodies we find differ in tune : 1. *

According to the different kinds of matter ;
thus a wedge of silver sounds much more j

acute than a wedge of gold of the same shape
and dimensions, in which case the tones are
proportional to the specific gravity. 2. Ac-
cording to the different quantities of the same
matter in bodies of the same figure, a solid
sphere of brass, one foot diameter, sounds
acuter than one of two feet diameter; in
which case the tunes are proportional to\he
quantity of matter. Here then are different
times connected with different specific <wa- i

vities and quantities of matter, as their Im-
mediate cause. In effect, the measures of
tune are only sought in tbe relations of the i

motions that are the cause of sound, which
are no way so discernable as in vibrations of
chords.

In the general we find that in two chords
all things being equal, except tension, or
thickness, or length, the tunes are different;
there must, therefore, be a difference in the
vibrations owing to these different tensions
See. which difference can only be in the ve-
locity of the courses and recourses of the
chords, through the spaces wherein they
move to and again. Now, upon examining
the proportion of the velocity, and the things
just mentioned, wherein it depends, it %
found, to a demonstration, that all the vibra-
tions of the same chord are performed in
equal times. Hence, as the tone of a sound
depends on the nature of these vibrations
whose difference we can conceive no other-
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Wise than as having different velocities ; and
us the small vibrations of the same chord are

performed in equal times, and it is found
true, in fact, that the sound of any body
arising from any individual stroke, though ft

grows gradually weaker, yet continues the

same tone from tirst to last ;
it follow's,

that the tone is necessarily connected with a
certain quantity of time, in making every
single vibration; or that a certain number
of vibrations, accomplished in a given time,

constitutes a certain determinate tune
;

for

the more frequent those vibrations are, the

more acute the tone
; and, the slower and

fewer they are, the more grave the sound,
though performed in the same space of time

;

so that any given note of a tune is made by
one certain measure of velocity of vibrations,

that is, such certain courses and recourses

of a chord or string, in such a certain space
of time, constitute a determinate tune.

TUNGSTEN, a mineral found in Sweden,
of an opaque white colour and great weight,

xvhence its name tungsten, or ponderous stone.

This ore was analysed by Scheele, who
found that it was composed of lime and a

peculiar earthy-like substance, which from
its properties he called tungstic acid. The
basis of the acid was found to contain a me-
tal which was named tungsten, and which
was obtained from the acid mixed with char-

coal.

Tungsten, called by some of the German
chemists scheelium, is of a greyish- white co-

lour, or rather like that of iron, and has a

good deal of brilliancy.

It is one of the hardest of the metals ; for

Vauquelin and Iiecht could scarcely make
any impression upon it with a tile. It seems
also to be brittle. Its specific gravity is 17.6.

It is therefore the heaviest of the metals after

gold and platinum.

It requires for fusion a temperature at least

equal to 170° Wedgewood. It seems to have
the property of crystallizing on cooling, like

ell the other metals.

It is not attracted by the magnet.

When heated in an open vessel, it gradu-

ally absorbs oxygen, and it is converted into

an oxide. Tungsten seems capable of com-
bining with two different proportions of oxy-
gen, and of forming two different ox,ides

;
the

black and the yellow.

The protoxide or black oxide may be ob-

tained by heating the yellow oxide for some
hours in a covered crucible. The peroxide

or yellow oxide, known also by the name of

tungstic acid, is found native in wolfram,

and may be obtained from it by boiling three

parts of muriatic acid on one o: wolfram.

The acid is to be decanted off in about half

an hour, and allowed to settle. A yellow

powder gradually precipitates. This powder
is to be dissolved in ammonia, the solution is

to be evaporated to dryness, and the dry

Inass kept for some time in a red heat. It is

then yellow oxide in a state of purity. This

oxide has no taste. It is insoluble in water,

but remains long suspended in that liquid,

forming a kind of yellow milk, which has no

action on vegetable colours. When heated

in a platinum spoon it becomes dark green ;

but before the blowpipe on charcoal it ac-

quires a black colour. It is composed of 80

parts of tungsten and 20 of oxygen. Its spe-

cific gravity is 6. 12.

1. The sulphuret of tungsten is of a bluish

Vol. II.

|

black colour, hard, and capable of crystal] iz-

i ing. Phosphorus is capable of combining
with tungsten ; but none of the properties of
the phosphuret have been ascertained.

The simple incombustibles do not seem
capable of uniting with tungsten.

The Elhuyarts alone attempted to combine
tungsten with other metals. They mixed
100 grains of the metals to be alloyed with
50 grains of tiie yellow oxide of tungsten and
a quantity of charcoal, and heated the mix-
ture in a crucible. The result of their ex-
periments is as follows

:

With gold and platinum the tungsten did
not combine. With silver it formed a button
of a whitish-brown colour, something spongy,
which with a few strokes of a hammer ex-
tended itself easily, but on continuing them
it split in pieces. This button weighed 142
grains.

With copper it gave a button of a copper-
ish red, which approached to a dark brown,
was spongy, and pretty ductile, and weighed
133 grains. With crude or cast iron, of a
white quality, it gave a perfect button, the
fracture of which was compact and of a whit-
ish brown colour : it was hard, harsh, and
weighed 137 grains

; and with lead it formed
a button of a dull dark brown, with very little

lustre, spongy, very ductile, and splitting

into leaves when hammered: it weighed 127
grains.

The button formed with tin was of a lighter

brown than the last, very spongy, somewhat
ductile, and weighed 138 grains.

That with antimony was of a dark-brown
colour, shining, something spongy, harsh,
and broke in pieces easily : it weighed 108
grains.

That of bismuth presented a fracture,

which, when Seen in one light, was of a dark-
brown colour, with the lustre of a metal,

and in another appeared like earth, without
any lustre ;

but in both cases an infinity of
little holes could be distinguisned over the

whole mass. This button was pretty hard,

harsh, and weighed 68 grains.

With manganese it gave a button of a dark-
bluish-brown colour and earthy aspect; and
on examining the internal part of it with a

lens, it resembled impure dross of iron
;

it

weighed 107 grain;.

TUNGSTIC acid. The substance called

tungstic acid by Scheele and Bergman was
discovered by Scheele in 1781. This phi-

losopher obtained it from the tungstat of

lime, by treating it with nitric acid and am-
monia alternately. The acid dissolves the

lime, and the ammonia combines with the
tungstic acid. The ammoniacal solution,

when saturated with nitric or muriatic acid,

deposits a white powder, which is the tungstic

acid of Scheele.

This powder has an acid taste, it reddens
vegetable blues, and is soluble in 20 parts of

boiling water. The De Luyarts have de-

monstrated, that this pretended acid is a com-
pound of yellow oxide of tungsten, the alkali

employed to dissolve it, and the acid used
to precipitate it. Thus, when prepared ac-

cording to the above-described process, it

is a compound of yellow oxide, ammonia,
and nitric acid. Their conclusions have been
more lately confirmed by the experiments of
Vauquelin and Iiecht. This substance must
therefore be erased from the class of acids,

and placed among the salts.

The real acid of tungsten is a yellow pow-
der

; the method of procuring which, and its

properties, Lave been already described under
the denomination of yellow oxide of tung-
sten. It ought rather, as Vauquelin and
iiecht have properly remarked, to be classed
among the oxides than the acids

; for it is in-

soluble in water, tasteless, and has no effect
on vegetable blues. It agrees with the acids
indeed in the property of combining with
alkalies and earths, and perhaps also with
some metallic oxides, and forming with them
salts which have been denominated tung-
stats; but several other metallic oxides, those
of lead, silver, and gold, for instance, possess
the same property. These oxides, therefore,
may be called acids with as much propriety
as the yellow oxide of tungsten.

I he affinities of this oxide, as far as they
have been ascertained, are as follows:

Lime;
Barytes,

Strontian,

Magnesia,
Potass,

Soda,
Ammonia,
Glucina,

Alumina,
Zirconia.

The manner in which it was produced is

evident : tungstic acid is composed of oxy-
gen and tungsten

; the oxygen combined
with the carbon, and left the metal in a state
of purity.

1 UN 1CA, a kind of waistcoat or under*
garment, in use amongst the Romans. They
wore it within doors by itself, and abroad
under the gown. The common people could
not afford the toga, and so went in their
tunics, whence Horace calls them populus
tunicatus. The several sorts of the tunic
were the palmata, the angustidavia, and the
laticlavia. The first was worn by generals
in a triumph, and perhaps always under the
toga picta ; it had its name either from the
great breadth of theclavi, or buttons, equal to
the palm of the hand ; or else from the
figures of palms embroidered on it. It was
by these three different sorts of tunics, that
the three different orders of the Roman
people were distinguished in habit.

TUNNAGE. See Tonnage.
TUNNY. See Scomber.
TURBITH, or Turreth-root. See

Convolvulus.
TURBO, the wreath, in zoology, a

genus of insects belonging to the order of
vermes testacea. The animal is of the snail

kind ; the shell consists of one spiral solid

valve, and the aperture is orbicular. There
are 166 species ; of which the most remark-
able are, 1. The littoreus, or periwinkle.

This is abundant on most rocks far above
low-water mark. The Swedish peasants be-
lieve that when these shells creep high up the
rocks, they indicate a storm from the south.
They are eaten by the poor people in most
parts of this kingdom. Young lobsters are
said to take up their lodging in the empty
shells of these animals, which has given oc-
casion to a notion that periwinkles are
changed into lobsters. But we apprehend
the mistake to have originated from the cir-

cumstance of the"cancer diogenes, or soldier-

crab, which is a kind of small lobster or
shrimp, naturally naked, which takes shelter

in the cast shells of barbinated shell-fish. 2.

Tire clathrus, or barbed wreath, has a taper
shell of eight spires, distinguished by elevated
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divisions, running from the aperture to the

apes. There is a variety pellucid, with very

thin edges. It is analogous to that curious

and expensive shell, the wen tie-trap. See

Piate Nat. Hist. tig. 41 1.

TURBOT. See Pleuronectes.
TU RDUS, the thrush, a genus of birds be-

longing to the order of passeres. The bill is

straight, bending towards the point, and

slightly notched near the end of the upper

mandible. The nostrils are oval, half cover-

ed with a membrane
;

the corners of the

mouth are furnished with a few slender hairs,

and the tongue is slightly jagged at the end.

There are 136 species, of which seven are

British, the viscivorus, pilaris, iliacus, nu:si-

cus, rose us, merula, and torquatus.

1. The viscivorus, or missel, is the largest

of the genus. Its length is eleven inches

;

its breadth sixteen and a half. The bill is

shorter and thicker than that of other thrushes

;

dusky, except the base of the lower mandible,

which is yellow. The irides are hazel. Head,
back, and lesser coverts of the wings, are of

a deep olive-brown. The lower part ol the

back is tinged with yellow. The lowest order

or lesser coverts, and the great coverts, are

brown, the first tipped with white, the last

both tipped and edged with the same colour.
r
l Ire inner coverts of the wings white. The
tail is brown

;
the three outermost feathers

tipped with white. The cheeks and throat

are mottled with brov. n and white
;
the breast

and belly are whitish yellow, marked with

large spots of black
;

the legs are yellow.

These birds build their nests in bushes, or

on the side of some tree, and lay four or five

eggs : their note of anger or fear is very

harsh, between a chatter and shriek. Its

song, however, is very fine; which it begins

sitting on the summit of a high tree, very

early in the spring, often with the new year,

in blowing showery weather, which makes
the inhabitants of Hampshire call it the

storm-cock. It feeds on insects, holly and
misseltoe berries, which are the food of all

the thrush kind : in severe snowy weather,

when there is a failure of their usual diet,

thev are observed to scratch out of the banks

of hedges the root of arum, or the cuckoo-

pint
;

this is remarkably warm and pungent,

and a provision suitable to the season.

2. The pilaris, or fieldfare, is in length ten

inches, in breath seventeen. The head is

ash-coloured inclining to olive, and spotted

with black
;

the back and greater coverts

of the wings of a fine deep chesnut
; the tail

is black
;
the lower parts of the two middle-

most feathers, and the interior upper sides

of the outmost feathers, excepted ; the first

being ash-coloured, the latter white. The
legs are black ; the talons very strong. This

bird passes the summer in the northern parts

of Europe ;
also in Lower Austria. It breeds

m the largest trees: feeds on berries of all

kinds, and is very fond of those of the juniper.

Fieldfares visit our islands in great docks

about Michaelmas, and leave us the latter

end of February or the beginning of March.
These birds and the redwings were the

turdi of the Romans, which they fattened

With crumbs of figs and bread mixed toge-

tr:er. Varro informs us that they were birds

passage, coming in autumn, and departing

in the spring. They must have been taken

in great numbers ;
for, according to Varro

Uib. 3- c. 5;)* they were kept by thousands

together in their fattening aviaries. They do

not arrive in France till the beginning of De-
cember.

3. The musicus, or throstle, is in length

nine inches, in breadth thirteen and a half.

In colour, it so nearly resembles the missel-

thrush, that no other remark need to be

added, but that it is less, and that the inner

coverts of the wings are yellow. The throstle

is the finest of our singing birds, not only for

the swe, tness and variety of its notes, but

for the long continuance of its harmony ; for

it obliges us with its song for near three parts

of the year. Like the missel-bird, it delivers

its music from the top of some high tree ; but

to form its nest descends to some low bush
or thicket : the nest is made of earth, moss,

and straw, and the inside is curiously plais-

tered with clay, or rather clay and cow-dung
mixed. It lays live or six eggs, of a pale

bluish green, marked with dusky spots.

4. The iliacus, or redwing, has a very near

resemblance to the throstle
;
but is less : their

colours are. rv_ych the same; only the sides

under the wings and the inner coverts in this

are of a reddish orange, in the throstle yel-

low
;
above each eye is a line of yellowish

white, • beginning at the bill and passing to-

wards the hind part of the head. These birds

appear in Great Britain a few days before the

fieldfare
;

they come in flocks, and from
the same countries as the latter. With us

they have only a disagreeable piping note

;

but in Svveden, during the spring, they sing

very finely, perching on the top of some tree

among the forests of maples. They build

their nests in hedges, and lay sixblueish-green

eggs spotted with black.

5. The merula, or blackbird
; when the

male has attained its full age, it is of a fine

deep black, and the bill of a bright yellow
;

the edges of the eyelids yellow. When young,
the bill is dusky, and the plumage of a rusty

black, so that they are not to be distinguish-

ed from the females
; but at the age of one

year they attain their proper colour. This
bird is of a very retired and solitary nature,

and frequents hedges and thickets, in which it

builds earlier than any other bird
;
the nest is

formed of moss, dead grass, fibres, &c. lined

and plaistered with clay, and that again co-

vered with hay or small straw. It lays four

or five eggs of a dusky green colour, marked
with irregular spots. The note of the male
is extremely fine, but too loud for any place

except the woods ;
it begins to sing early in

the spring, continues its music part of the

summer, desists in the moulting season, but

resumes it for some time in September and
the winter months.

6. The torquatus, or ring-ouzel, is superior

in size to the blackbird ; the length is eleven

inches, breadth seventeen. The bill in some
is wholly black, in others the upper half is

yellow
;
on each side the mouth are a few

bristles
;
the head and whole upper part of

the body are dusky, edged with pale brown
;

the quill-feathers and tiie tail are black. The
coverts of the wings, the upper part of the

breast, and the belly, are dusky, slightly edg-
ed with ash-colour. T he middle of the breast

is adorned with a white crescent, the horns

of which point to the hind part of the neck.

I

In some birds this is of a pure white, in -others

of a dirty hue. In the females and in young
birds this mark is wanting, which gave occa-

sion to some naturalists to ‘fi rm (wo specie

of them. The ring-ouzel inhabits the High-
land hills, the north of England, and the

mountains of Wales. They are-also found tu

breed in Dartmoor, in Devonshire, and iu

banks on the sides of streams. The places

of their retreat are not known. In Scotland
and Wales they breed in the hills, but de-
scend to the lower parts to feed on the berries

of the mountain-ash. They migrate in France
at tire latter season; and appear in small

flocks about Monthard in Burgundy, in the
beginning of October, but seldom stay above
two or three weeks..

To these we shall add the description of the-

orpheus, or mocking thrush, which is a native
of America. It is about the size of a thrush,

of a white and grey colour, and a reddish bill.

It is possessed not only of its own natural
notes, which are musical and solemn, but it

can assume the tone of every other animal in

the wood, from the wolf to the raven. It 1

seems even to sport itself in leading them
astray. It will at one time allure the lesser

birds with the call of their males, and then,

terrify them when they come near with .the-

Screams of the eagle. There is no bird in

the forest but it can mimick
;
and there is-

none that it has not at times deceived by itx

call. But, unlike such as we usually see
famed for mimicking with us, and who have
no particular merit of their own, the mock-
bird is ever sure to please when it is most it-

self. At those times it usually frequents the
houses of the American planters; and sitting

all night on the chimney-top, pours forth ti e
sweetest and the most various notes of any
bird whatever. It would seem, if accounts,
are true, that the deficiency of most other
song-birds in that country is made up by this,

bird alone. They often build their nests in.

the fruit-trees about houses, feed upon ber-
ries and other fruits, and are easily rendered
domestic. See Plate Nat. Hist. fig. 4 12

TURIONES, among herbalists, denotes;

the first young tender shoots, which plants

annually put forth.

TURKEY, See Meleagris.
TURMERIC. See Curcuma.
TURNAMENT, or Tournament, a:

martial sport, or exercise, which the antienfc
cavaliers used to perform to shew their,

bravery and address.

TURN ERA, a genus of the pentandria
trigynia class of plant's, the flower of which
consists of five petals obversely cordated, and.
sharp-pointed

; the fruit is an oval, unilocular-
capsule, containing a great many oblong and
obtuse seeds. There are nine species.

TURNING, the art of forming hard bo-
dies, as wood, ivory, or iron, into a round or
oval shape, by means of a machine called a
lathe. This art was well known to the an-
tients, and seems to have been carried by
them to a very great degree of perfection

; at
least, if we believe the testimony of Pliny
and several other authors, who tell us, that
those precious vases enriched with figures in
half-relief, which still adorn our cabinets,
were turned on the lathe. See Lathe.
The art of turning is of considerable im-

portance, as it contributes essentially to the
perfection of many other arts. The archi-
tect uses it for many ornaments, both within
and without highly finished houses. The
mathematician, the astronomer, and the na-
tural philosopher, have recourse to it, nut



only to embellish their instruments, but also

to give them the necessary dimension and
precision. In short, it is an art absolutely

necessary to the' goldsmith, the watchmaker,
the joiner, and the smith.

Turning is performed by the lathe, ofwhich
there are various kinds, and several instru-

ments, as gouges, chisels, drills, formers, and
screw-tales, used for cutting what is

1

to be
turned into its proper form as the lathe turns

round. See Plate Miscel. tig. 131; and Plate

Lamp, &c. fig. 6, &c.

The lathe should be fixed in a place very
well lighted ; it should be immoveable, and
neither too high nor too low. The puppets
should neither be so low as to oblige the

workman to stoop in order to see Iris work
properly, nor so high that the little chips,

l which be is continually driving off, should

come into his eyes.

The piece to be turned should be rounded,

\
(if it is wood) before it is put on the lathe,

1 either with a small hatchet made for the pur-

pose, or with a plane, or with a file, fixing it

m a vice, and shaving it down till it is every
where almost of an equal thickness, and
leaving it a little larger than it is intended to

be when finished off. Before putting it on
the lathe, it is also necessary to find the

centre of its two end surfaces, and that they

t should be exactly opposite to each other,

that when the points of the puppets are ap-

..
plied to them, and the piece is turned round,

no side may belly out more than another.

To find these two centres, lay the piece of

wood to he turned upon a plank
;
open a pair

of compasses to almost half the thickness of

the piece, fix one of the legs in the plank,

and let the point of the other touch one of

the ends of the piece, brought into the same
plane with the plank on which the compasses
are fixed, and very near the fixed leg. De-

|
scribe four arches on that end at equal dis-

tances from each other, at the circumference

of the end, but intersecting one another with-

in ;
the point of inteisection is the centre of

the end. In the same manner must the

|
centre of the other end be found. After

finding the two centres, make a small hole at

.teach of them, into which insert the points of

the puppets, and fix the piece so firmly as

not to be shaken out, and yet loose enough
to turn round without difficulty.

The piece being thus fixed, it is necessary

in the next place to adjust the cord, by mak-
. ing it pass twice round the piece, and in such

a manner, that the two ends of the cord, both

that which is fixed to the spang and to the

footboard, come off on the side on which the

turner stands, that the piece may move
against the edge of the cutting-tool and be
turned. If the lathe is moved by a wheel,

the manner of adjusting the cord needs no
direction.

If the workman does not clause to be at

the trouble to find the two centres of the

piece in the manner described above, let him
lay, as nearly as lie can, the centre of one

' end upon the point of the left hand puppet,

and then let him push forward the right hand
puppet, striking "ft with a mallet till its point

is as near as can he in the centre of the other
1 end of the piece ;

and then fixing the right

hand puppet by a gentle blow of the mallet

on the key, let him turn round the piece to

gee by the eye if Lhe centres have been pro-
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perly found. If any part of it bellies out,

let him strike that part gently with the mallet
till it goes properly ; then let him strike one
ot the puppets pretty smartly to drive the
points into the piece, and afterwards fix the
puppet by striking the key. If the workman
cannot judge by the eye whether the piece is

turning properly round its centres or not, he
should apply gently the point of an instru-

ment called a triangular graver, leaning it on
the rest, and it will mark by a line the place
where the piece is out of its centre; and bv
striking upon this line with a mallet, the
piece can easily he placed properly. The
rest, of which we have just spoken, ought to

be placed upon the two arms of the lathe,

and fixed with screws as near the piece as

the workman pleases.

The piece being fixed between the two
points of the puppets, the cord adjusted, and
the rest fixed as near the work as possible

without touching it ; the workman is now to

take a gouge of a proper size in his left hand,
and hold it by the handle a little inclined,

keeping the back of the hand lowermost.
With his right hand, the back of. which is to

be turned upwards, he is to grasp it near
the end on this side of the rest ; then lean-

ing the gouge on the rest, he is to present

the edge of it a little higher than the horizon-

tal diameter of the piece, so as to form a kind
of tangent to its circumference ; then putting
the right foot on the footboard, and turning
round the wheel, and holding the gouge
firmly on the rest, the piece will be cut neat-

ly. In the same manner are the chisels,

formers, and other instruments to be used,
taking care that the wood shall be cut equally,
and that the instrument shall not be pushed
improperly, sometimes stronger than at

others; and taking care also, that the instru-

ment used does not follow the work, but that

it is kept firmly in the hand without yield-

ing.

The young turner ought to endeavour to

acquire the management of the gouge and
the chisel, which are the instruments by far

the most frequently used, and the most ne-

cessary in this art ; by them, almost entirely,

are the soft woods turned ; as for hard
woods and other things, as box, ebony, horn,
ivory, and the metals, they are hardly ever
turned except by shaving off. In that case
gravers are to be used with square, round, or

triangular mouths. They should he held

horizontally while applied' to the wood, and
not obliquely as directed for the gouge and
the chisel.

After the work is completely turned, it is

next to be polished, and this cannot be done
with the instruments hitherto mentioned. Soft

woods, as pear-tree, hazel, and maple, ought
to be polished with shark-skin or Dutch
rushes. There are different species of sharks

;

some of which have a greyish, others a red-

dish skin. Shark-skin is always the better

to be a good deal used ; at first it is too rough
for polishing. The Dutch rush is the equi-
setum hyemale Oi Linnaeus, which grows in

moist places among mountains. It is re-

markable for having flinty particles in the

substance of its leaves, which render it so use-

ful m polishing, ft has a naked, simple,

and round stem, about the thickness of a

writing-pen. The oldest plants are the best.

Before using them they should be moistened
a little, otherwise they break in pieces almost
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immediately, and render it exceedingly dil*

lieu i t to polish with them. They are pai*

t’cularly proper for smoothing hard woods*
as box, iignum-vita', ebony, Ac. After hav-

ing cleaned up the p.ece well, it should be
rubbed gently either with wax or oibe-o>i,

then w iped clean and rubbed with its own
raspings or with a cloth a little worn, fvo \

,

horn, silver, and brass, are polished with p
-

mi( e-stone finely pounded and put upon lea-

ther or a linen cloth a little moistened : with
this the piece is rubbed as it lurip round in

the lathe; and to prevent any dirt from . fi-

ltering to any part of it, every now atid th< it

it is rubbed gt ntlv with a small brush dipt t*

water. To polish very finely, the workmen
make use of tripoli, and afterwards, of puttv

or calx of tin. Iron and steel are polished

with very fine powder of emery
;

this is mix-
ed with oil, and put between two pieces ot

very tender wood, and then the iron is rubbed
with it. Tin and silver are polished with u,

burnisher, and that kind of red stone called in

France sanguine dime. They may be po-

lished also
;
with putty, putting it dry on

shammy-skin or with the palm of the hand.

To succeed in turning iron, it is necessary1

to have a lathe exceedingly strong in all its

parts, and exceedingly well fixed. The pup-
pets should be short, and the rest well fixed

very near the work
;
the back ot the rest

should be two or three lines lower than the
iron to be turned.

The lathe and other instruments being pre-

pared, it is necessary to determine the length
and thickness of the iron to be turned ac-

cording to the design which is to be execut-
ed, and to make a model of it in wood a little

thicker than it ought to be ; then one exactly
like this is to be forged of the best iron that
can be procured

; that is, it must not be
new, but wrell prepared and well beaten with
hammers ; it must have no flaws, nor cracks,

nor pimples. New iron, which lias not been
well beaten, often contains round drops of
cast iron, called by the workmen grains,

which blunt the edges of the gouges, chisels,

and other instruments used for cutting
; break

them, or make them slide. The iron bbing*

forged according to the model, it should
be annealed, that is, heated red hot, and al-

lowed to cool slowly on the coals till the fin?

goes out of itself. Some people, to soften the
iron, cover it over with clay and allow it ttf

cool.
r
l he iron cylinder being (Inis made,,

it is next to be put upon the lathe, finding

the centres as formerly directed, and boring
a small hole in them that the iron may not
escape from the points.

The points should be oifed from time t*

time to prevent their being excessively heated
and spoiled while the iron is turning. A
crotchet i- then to be applied to the iron to

be turned, a little above its centre, pretty*

gently, and by this means the inequalities of.

the cylinder will be taken off. Other instru-

ments are then to Ik; applied to mould the
iron according to the model ; and whenever
any of them grow hot, they are to be plung< <1

into a bason of water lying beside the work-
man. If the iron, after being properly turn-
ed, is to be bored like a gun-barrel, one of
the puppets is to be removed, and another
substituted in its place having a square hole
through it, into which the collar ot the iron
is to be fixed firmly, so as not to shake;
then borers are to b<> "oplied, like tho»<?
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which locksmiths use to bore keys
;
and be-

ginning wij;h a small one, ancl afterwards
taking larger ones, the hole is to be made as

wide and deep as necessary
;
great care must

be taken to hold the borers firm to the rest,

otherwise there is danger of not bori’ng the
hole straight. The borer must be withdrawn
from time to time to oil it and to clean

the hole. Since it is difficult to make a

hole quite round with borers alone, it is ne-

cessary to have also an instrument a good
deal smaller than the hole, one of the sides

of which is sharp, very well tempered, and a

little hollow in the middle. This instrument
being fixed in a petty long handle, is to be
applied with steadiness to the inner surface of

the hole, and it will entirely remove every
inequality that may have been there before
its application.

For turning ovals, a lathe of somewhat a
different construction is used. The axis or
spindle, having on it the pulley over which
tjie band-cord passes for turning the lathe, is

fixed between the two puppets so as to turn
round easily

;
one end of it passes through

one of the puppets, and to it is firmly fixed a

circular plate of brass, so that it turns round
along with the spindle. Upon this plate two
brazen segments of circles are fastened, the
circumferences of which correspond to the
circumference of the plate

;
their chords are

parallel, and equally distant from the centre
of the plate, so that they leave a distance be-
tween them. They have a groove in each
of them ; in these grooves another plate is

placed, which exactly , fills up the space be-
tween the two grooves, but is shorter than
the diameter of the larger circular plate on
which it is laid. This plate is made to slide

in the grooves. To its centre is annexed a
short spindle, on which the piece of wood to

be turned is fixed. When the lathe is set

a going, the circular plate moves round, and
carries the piece along with it

;
the plate of

brass on which the piece is fixed, being fixed

loosely in the grooves already described,
slides down a little every time that the
grooves become perpendicular to the floor

(and there are particular contrivances to

prevent it from sliding down too far)
;
and

by these two motions combined (the circular

one of the large plate, and the straight one of
the small), the circumference of the piece of
wood to be turned necessarily describes an
oval

; and gouges or other tools being ap-
plied in the usual manner, supported on the
jest, it is cut into an oval accordingly. The
small plate may be made to slide either more
or less in the grooves

;
and by this contriv-

ance the transverse diameter of the oval, or
rather ellipse, may be made longer or shorter

at pleasure. Another, and still simpler me-
thod if possible, of turning ovals, is this : Take
two ovals of metal, exactly of the size of the
oval which you intend to make

;
fix them

firmly on the spindle of the lathe, so as to

turn round with it
;

fix between them the

wood to be turned, and then it is easy, by the
help of chisels and other tools, to cut it, as

the lathe goes, into exactly the figure of the

external ovals. Or an oval may be formed
by placing the wood, or whatever is to re-

ceive that shape, obliquely on the lathe.

There are several other ingenious methods
of turning, but our bounds do not permit us

40 enter upon them. We shall therefore

•onclude this article, with a number of

receipts, which every turner ought (o

know.
1. The method of moulding boxes both of

shell and horn. In the lirst place, form a

proper mould, which must consist of two
pieces, viz. of a circle about half an inch

thick, which should slope a little in order to

dr&w out the moulded shell the more easily
;

and a ring lilted to the outside of the circle,

so that both together make the shape of a

box. These two pieces being adjusted, it is

necessary to round the shell to be moulded
of such a size, that when moulded, it will be
a little higher than the ring of the mould,
that there may be 110 deficiency. The mould
is then to be put into a press 011 a plate of
iron, exactly under the screw of the press

;

put then the shell upon the circle, of the
mould, so that its centre also is exactly op-
posite to the screw of the press : then take a

piece of wood formed into a truncated coue,
and not so thick as the diameter of the circle

of the mould, nor so deep as the ring
; then

put a plate of iron above the cone, and screw
down the press gently and cautiously till the
whole is well fixed

;
then plunge the whole

into a cauldron of boiling water placed above
a fire. In eight or ten minutes the shell or
horn will begin to soften; screw the press a
little firmer that the wooden cone may sink

into the softened shell : repeat this from lime
to time till the cone is quite sunk in the
mould

; then take out the press and plunge
it into cold water. When it is cold, take
the box now formed out of the mould, and
put into the inside of it a new mould of tin

exactly of the form you wish the inside of the
box to be ; do the same with the outside,

put it again into the press, and plunge it

into boiling water; screw the press gradually
till the box is fashioned as you desire.

2. Method of preparing green wood so that
it will not split in the turning. Having cut
your wood into pieces of a proper size, put
it into a vessel full of a ley made with wood
ashes. Boil it there about an hour; then,
taking the cauldron off the fire, allow the ley
to cool

;
then take out the wood and dry it

in the shade.

3. Method of giving an ebony-black to hard
and fine woods. After forming the wood
into the destined figure, rub it with aqua
fortis a little diluted. Small threads of wood
will rise in the drying, which you will rub
off with pumice-stone. Repeat this process
again, and then rub the wood with the fol-

lowing composition : Put into a glazed
earthen vessel a pint of strong vinegar, two
ounces of fine iron-filings, and half a pound
of pounded galls, and allow them to infuse
for three or four hours on hot cinders. At
the end of this time augment the fire, and
pour into the vessel four ounces of copperas
(sulphat of iron), and a chopin of water hav-
ing half an ounce of borax and as much in-

digo dissolved in it
; and make the whole

boil till a froth rises. Rub several layers of
this upon your wood

; and, when it is dry,
polish it with leather on which you have put
a little tripoli.

4. Method of giving to plum-tree the co-
lour of Brazil wood. Slack lime with urine,

and bedaub the wood over with it while it is

hot
; allow it to dry

; then take off the coat
of lime, and rub it with chamois-skin well
oiled. Or, steep your wood in water having
a quantity of alum dissolved in it, five or

six hours, kept lukewarm during a night; and
when it is dry, rub it, as before directed, with
chamois-skin well oiled.

5. Method of giving a fine black colour to
wood. Steep your wood for two or three
days in lukewarm water in which a little

alum has been dissolved; then put a handful
of logwood, cut small, into a pint of water,
and boil it down to less than half a pint. If

you then add a little indigo*, the colour will
be more beautiful. Spread a layer of this
liquor quite hot on your wood with a pencil,
which will give it a violet-colour. When it

is dry, spread on another layer
; dry it again,

and give it a third
;
then boil verdegns at

discretion in its ovfn vinegar, and spread a
layer of it on your wood

; when it is dry, rub
it with a brush, and then with oiled chamois-
skin. This gives a fine black, and imitates
perfectly the colour of ebony.

6. Method of cleaning and whitening bones
before using them. Having taken olf with a
saw the useless ends of the bones, make a
strong ley of ashes and quick-lime* and into
a pailful of this ley put four ounces of alum„
and boil the bones in it for an hour

; then
take the vessel containing the ley ofi'the fire
and iet it cool

; then take out the bones and
dry them in the shade.

7. Method of soldering shells. Clean the
two sides of the shells which you wish to join
together

;
then, having joined them, wrap

them up in linen folded double and well
moistened

;
then heat two plates of iron

pretty hot, that they may keep their heat for
some time ; and putting your shells rolled up
between them under a press, which you must
screw very tight, leave them there till the
whole is cold, and they will be soldered. If
you do not succeed the first time, repeat the
process.

8. Method of moulding shells. Put six
pints of water into a kettle

; add to it an
ounce of olive or other oil

; make the water
boil

; then put in your shell, and it will grow
soft. Take it out, and put if into a mould
under a press, and it will take the figure you
want. This must be done quickly

; for if
the shell cools ever so little, the process will
fail. It will not require much pressure.

9. Method of tinging bones and ivory red
Boil shavings of scarlet cloth in water*
When it begins to boil, throw in a quarter of
a pound of ashes made from the dregs of
wine, which will extract the colour: 'then
throw in a little rock alum to clear it, and
pass the water through a linen cloth. Steep
your ivory or bone in aqua fortis, and put it
into the water. If you wish to leave white
spots, cover the places destined for them
with wax.

10. To tinge ivory black. Steep the ivory
during five or six days in water of galls, with
ashes made with dried dregs of wine and
arsenic

;
then give it two or three layers of

the same black with which plum-tree is black-
ened in order to imitate ebony. Or dissolve
silver in aqua fortis, and put into it a little
rose water. Rub the ivory with this, and al-
low it to dry in the sun.

11. Method of hardening wood to make
pulleys. After finishing the pulley, boil it
seven or eight minutes in olive-oil, and it
will become as hard as copper.

12. To make Chinese varnish. Take ef
3
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gam-lac in grains four ounces

;
put it into a

'strong hot le with a pound of good spirit of

wine, and add about the bulk ot a hazel-nut

of camphor. Aliow them to mix in summei

in the sun, or in winter on hot embers tor

twenty-four hours, shaking the bottle from

time to time. Pass the whole through a line

cloth, and throw away what remains upon it.

Then let it settle for twenty-four hours, and

you will find a clear part i'n the upper part

of the bottle, which you must separate gently

and put into another vial, and the remains

will serve for the first layers.

TURNPIKE, a gate set up across a road,

watched by an officer for the
.

purpose, in

order to slop travellers, waggons, coaches,

&c. to take toll of them towards repairing or

keeping the roads in repair.

Justices of the peace, and other commis-

sioners, are authorised to appoint surveyors

of the roads, and collectors of toll. In case

any persons shall drive horses or other cattle

through grounds adjoining to the highways,

thereby to avoid the toll, they are liable to

forfeit 105. Likewise if any one assaults a

collector of the tolls, or by force passes

through a turnpike-gate without paying, he

forfeits bl- leviable by justices of peace ; and

maliciously pulling down a turnpike is deem-

ed felony, &c. It is also enacted, that

20?. shall be paid for every hundred that a

carriage with its loading weighs above 6000

pounds weight, and that engines may he set

up at turnpikes for weighing such carriages.

TURPENTINE. See Pinus, and Re-

sins.

TURRiE, a genus of plants of the class

and order decandria monogynia. The calyx

is one-leafed, bell-shaped, live-toothed, very

small, permanent. There are live species,

shrubs of the East Indies.

TURRITIS, tower-mustard, a genus of

the tetradynamia siliquosa class of plants, with

a tetrapetalous crucilorm flower : its fruit is

an extremely long pod, containing numerous

seeds. There are eight species.

TUSCAN ORDER. See Architec-

ture.
TUSSILAGO, colds -foot, a genus of

plants of the class syngenesia, and order po-

lygarnia superflua ;
and in the natural sys-

tem ranging under the 49th order, composi-

te. The receptacle is naked
;
the pappus

simple ;
the scales of the calyx equal, of the

same height as the disk, and somewhat mem-

branaceous. There are fourteen species,

three of which are indigenous to Britain, the

farfara, hybrida, and petasites. The farfara,

or common colt’s-foot, grows plentifully on

the banks of rivulets, or in moist and clayey

soils. The leaves were formerly smoked in

the manner of tobacco, and a syrup or decoc-

tion of them and the flowers stands recom-

mended in coughs and other disorders of the

breast and lungs. It seems now to be almost

entirely rejected. The downy substance under

the leaves, boiled in a lixivium with a little

saltpetre, makes excellent tinder. The pe-

tasites, or common butter-bur, is frequent in

wet meadows, and by the sides of rivers. Its

leaves are the largest of any plant in Great

Britain, and in heavy rains afford a seasonable

shelter to poultry and other small animals.

The root dug up 'in the spring is resinous and

aromatic.

TUTOR, in the civil law, is one chosen

to look to the person and estate of children

left by their fathers and mothers in their mi-

nority. A person nominated tutor either by

testament, or by the relations of the minor, is

to decline that office if he has five children

alive* if he has any other considerable tutorage,

if he is under twenty-five years of age, if he is

a priest, -or a regent in an university, or if lie

has any law-suit with the minors, &c. The
marriage of a pupil, without the consent of his

tutor, is invalid. Tutors may do any thing

for their pupils, but nothing against them; and

the same laws which put them under a neces-

sity of preserving the interest of the minors,

put them under an incapacity of hurting

them.

Tutor, is also used in our universities for

a member of some college or hall, who takes

on him the instruction of some young students

in the arts or faculties.

TUTORAGE, tutela, in the civil law, a

term equivalent to guardianship in the com-

mon law, signifying an office imposed on any

one to take care of the effects of one or more
minors. See Guardian, and Tutor.

By the Roman law, there are three kinds of

tutorage ; testamentary, which is appointed by
the father’s testament; legal, which is given by

thelaw to the nearest relation ;
and dative which

is appointed by the magistrate. But in all cus-

tomary provinces, all tutorages are dative and

elective
;
and though the father has by testa-

ment nominated the next relation to his pupil,

yet is not that nomination of any force, unless

the choice is confirmed by that of the magis-

trate, &c. By the Roman law, tutorage ex-

pires at fourteen years of age.

TUTTY. See Zinc.

TWA-NIGHTS GESTE, among our an-

cestors, was a guest that staid at an inn a se-

cond night, for whom the host was not an-

swerable for any injury done by him, as he

was in case of a third night awn hyride.

TWELF-HINDI, among the English Sax-

ons, was where every person was valued at a

certain price; and if any injury was done ei-

ther to a person or his goods, a pecuniary

mulct was imposed, and paid in satisfaction of

that injury, according to the worth and qua-

lity of that person to whom it was done, in

which case such as were worth 1200 shillings

were called twelf-hindi ; and if an injury was

done to such persons, satisfaction was to be

made accordingly.

TWI-HINDI, among our Saxon ancestors,

were persons valued at 200s. These men were

of the lowest degree, and if such were killed,

the mulct was 30s. SeeTwELFHiNDi.
TWILIGHT. See Astronomy.

TYCHONIC SYSTEM or Hypothesis,
an order or arrangement of the heavenly bo-

dies, of an intermediate nature betwentheCo-
pernicaR and Ptolemaic, or participating alike

of them both.

This system had its name and original from

Tycho Brahe, a nobleman of Denmark who
lived in the latter part of the 17th century.

This philosopher, though he approved of the

Copernican system, yet could not reconcile

himself to the motion of the earth ; and being

on the other hand convinced the Ptolemaic

scheme could not be true, he contrived one

different from either. In this the earth has no

motion allowed it,, but the annual and diurnal

B3v,

phenomena are solved by the motion of the

sun about the earth, as in the Ptolemaic

scheme; and those of Mercury and Venus are

solved by this contrivance, though not in the

same manner, nor so simply and naturally, as.

in the Copernican system. The Tychomc sys-

tem then supposed the earth in the centre of

the world, that is, of the Immanent of stars,

and also of the orbits of the sun and moon

;

but at the same time it made the sun the cen-

tre of the planetary motions, viz. of the orbits

of Mercury ,Venus, Mars, Jupiter and Saturn.

Thus the sun with all its planets, was made
to revolve about the earth once a year, to

solve the phenomena arising from the annual

motion, and every twenty -four hours, to ac-

count for those of the diurnal motion. But
this hypothesis is so monstrously absurd, and
contrary to the great simplicity of nature, and,

in some respects, even contradictory to ap-

pearances, that it obtained but little credit,

and soon gave way to the Copernican sys-

tem.

After this scheme had been proposed for

some time, it received a correction by allow-

ing the earth a motion about its axis to-

account for the diurnal phenomena of the hea-

vens
; and so this came to he called the semi-

tychonic system. But this was still void of

the truth, and encumbered with such hypo-
theses as the true mathematician and the ge-

nuine philosopher could never relish.

TYLE. See Tile.

TYMPANUM, or Tympan, in mecha-
nics, a kind of wheel placed round an axis or

cylindrical beam, on the top of which are two
levers or fixed staves, for the more easy fum-
ing the axis, in order to raise a weight re-

quired. The tympanum is much the same
with the peritrochium, but that the cylinder

of the axis of the peritrochium is much shorter,,

and less than the cylinder of the tympanum.

.Tympanum of a machine, is also used for

a hollow wheel, wherein one or more people,,

or other animals, walk to turn it; such as that

of some cranes, calenders, &c.

TYPE, a copy, image, or resemblance of

some model. - This word is much used among
divines, to signify a symbol, sign, or figure of
something to come.

Type, among letter-founders and printers,

the same with letter.

Types for printing. In the business of

cutting, casting, &c. letters for printing, the

letter-cuttermustbe provided with a vice, hand-

vice, hammers, and files of all sorts for watch-

makers’ use; as also gravers and sculptors of

all sorts, and an oil-stone, & c. suitable and
sizeable to the several letters,' to be cut i a fiat

gage made of box to hold a rod of steel, or the

body of a mould, &c. exactly perpendicular

to the flat of the using file: a sliding-gage,

whose use is to measure and set off distances

between the shoulder and the tooth, and to

mark it off from the end, or from the edge of

the work
;
a face-gage, which is a square notch

cut with a file into the edge of a thin plate of.

steel, iron, or brass, of the thickness of a
piece of common tin, whose use is to propor-

tion the face of each sort of letter, viz. long

letters, ascending letters, and short letters..

So there must be three gages, and the gage for

the long letters is the length of the whole bo-

dy supposed to be divided into 42 equal parts.

The gage for the ascending leUersJRoman and,
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Italic is y, or 30 parts of 42, and 33 parts for
tlie English lace. The gage for the short let-
ters is :

_t, or 18 parts of 42 of the whole body
tor t lie Roman and Italic, and 22 parts for the
English face.

1 he Italic and other standing gages are to
measure the scope ot the Italic steins, by ap-
pbing the top and bottom of the gage to
the top and bottom lines of the letters,
and the other side of the gage to the stem

;

tor when the letter complies with these three
sides ot that gage, it has its true shape.

The next care of the letter-cutter is to pre-
pare good steel punches, well tempered, and
quite tree from all veins of iron

; on the face of
which he draws or marks the exact shape of
the letter With pen and ink if the letter is large,
or with a smooth blunted point of a needle if

it is small
; and then with sizeable and proper-

shaped and pointed gravers and sculpters,
dig-> or sculps out the steel between the strokes
•or marks so made on the face of the punch,
and leaves the marks standing on the face.
Having well shaped the inside strokes of his
letter, he deepens the hollows with the same
tools

;
tor, it a letter is not deep in proportion

to its width, it will, when used at press, print
black, and be good for nothing. This work
is generally regulated by' the depth of the coun-
ter punch. 1 hen4te works the outside with
proper tiles till it is fit for the mat rice.

Rut before we proceed to the sinking and
justifying of the matrices, we must provide
a mould to justify them by, of which there are
draughts in Plate Miscel. figs. 1*,2*. Every
mould is composed of an upper and an un-
der part. The under part is delineated in

tig. 1*. The upper part is marked tig. 2*.
and is in all respects made like the under
part excepting the stool behind, and the
bow or spring also behind ; and excepting a
small roundish wire between the body and car-

riage, near the break, where the under part Inis

a small rounding groove made in the body.
This wire, or rather half-wire, in the upper
part, makes the nick in theshank of the letter,

when part of it is received into the groove in

-the under part. Thes'e two parts are so ex-
actly fitted and gaged into one another (viz.

the male gage marked c in fig. 2 * into the fe-

male marked g in fig. l*) that when the upper
part of the mould is properly placed on, and
in- the under part of the mould, both together
make the entire mould, and may be slid back-
wards for use so far, till the edge of either of

the bodies on the middle of either carriage

-comes just to the edge of the female gages cut
in each carriage: and they may be slid for-

ward so far, till the bodies on either carriage

-touch eacii other: and the sliding of these two
parts of the mould backwards makes the shank
of the letter thicker, because the bodies on
each part stand wider asunder; and the slid-

ing them forwards makes the shank of the let-

ter thinner, because the bodies on each part

of the motild stand closer together. The parts

of the mould are as follow: viz. a, The car-

riage. b. Tire body, c. The male gage,

d e. The mouth piece, f, The register, g,

The female gage, it h. The hag a a a a,

The bottom plate. 4> b b, The wood on which
the bottom plate lies, c c c, The mouth.
dd, The throat, e d d, l ire pallet, f, The
nick, g g, The stool. hh, 'Vhe spring or

i>o\v.

Then the mould must be justified: and

TYPE.

first the founder justifies the body, by casting

about 20 proofs or samples of letters' ; which
are set up in a composing stick, with all their

nicks towards the right hand; and then. In

comparing these with the pattern letters, set

up in the same manner, he finds the exact
measure of the body to be cast, lie also

tries if the two sides of the body are parallel,

or that the body is no bigger at the head than

at the foot, by' taking half the number of his

proofs and turning them with their heads to

the teet of the other half; and if then the

heads and the feet are found exactly even
upon each other, and neither to drive out nor
get in, the two sides may be pronounced pa-

rallel. He farther tries whether the two sides

of the thickness of the letter are parallel, by
first setting his proofs in the composing stick

with their nicks upwards and then turning one
half with their heads to the feet of the other
half

; and if the heads and feet lie exactly

upon each other, and neither drive out nor
get in, the two sides of the thickness are pa-
rallel.

The mould thus justified, the next business

is to prepare the matrices. A mat rice is a

piece of brass or copper, of about an inch

and a half long, and of a thickness in propor-
tion to the size of the letter it is to contain. Iri

this metal is sunk the face of the letter in-

tended tobe ca>t, by striking tbe letter-punch

about the depth of an n. After this, the sides

and face of the matrice must be justified and
cleared with tiles, of all bunchings made by
sinking the punch.

Every thing thus prepared, it is brought to

the furnace; which is built of brick upright
with four square sides, and a stone on the top,

in which stone is a wide round hole for the pan
to stand in. A foundry of any consequence
has several of these furnaces in it.

As to the metal of which the types are to

be cast, this in extensive foundries, is always
prepared in large quantities; but cast into

small bars of about 20 pounds weight, to be
delivered out to the workmen as occasion re-

quires. In the letter-foundries, which have
been long carried on with the greatest reputa-
tion we are informed, that a stock of metal is

made up at two diTerent times of the year,

sufficient to serve the casters, at the furnace
for six months each time. For this purpose,
a large furnace is built under a shade, fur-

nished with awheel vent, in order the more
equally to heat the sides of a strong pot of

cast iron, which holds, when full, 15 hundred-
weight of the metal. The fire being kindled
below, the bars of lead are let softly clown
into the pot, and their fusion promoted liy

throwing in some pitch and tallow, which soon
inflame. An outer chimney which is built so

as to project about a foot over the farthest lip

of the pot, catches hold of the flame by a
strong draught, and makes it act very power-
fully in melting lead: whilst it serves at the

same time to convey away all the fumes, &c.
from the workmen to whom this laborious part

of the business is committed. When the lead
is thoroughly melted, a due proportion of the

regu I us of antimony and other ingredients is put
in, and some more tallow is inflamed to make
the whole incorporate sooner. The workmen
now having mixed the contents of the pot
very' thoroughly by stirring long with a large

iron ladle, next proceed to draw the metal off

into the small troughs of cast iron, which are i

1
ranged to the number of fourscore upon a

!

level platform faced with stone, built towards
\ the right hand. In the course of a day, 15

j

hundred weight of metal can be ea ily pre-

j

pared in his manner; and the operation is

j

continued for as many days as are necessary
to prepare a stock of metal of ail the various
degrees of hardness. After this, the whole is

dispelled into presses acc ording to its quality,

to be delivered out occasionally to the work-
men.

The founder must now lie provided with
a ladle, which differs nothing from other
iron ladies but in its size; and he is pro-
vided always with ladles of several sizes,

which he uses according to the size of the
letters lie is to cast, before the caster
begins to cast, lie must kindle his fire in

the furnace to melt the metal in the pan.
He therefore takes the pan out of the hole in
the stone, and there lays in coals and kindles
them; and, when they are well kindled, lie

sets the pan in again, and puts metal into
it to melt ; ifit is a small-bodied letter ae casts,

or a thin letter of great bodies, his metal
must be very hot; nay sometimes red-hot, to
make the letter come. Then having chosen
a ladle that will hold about so much as the
letter and break is, he lays it at the toking-
hole, where the flame bursts out, to heat.

I Then he ties a thin leather, cut with its nar-
row end against the face to the leather-groove
ef the matrice, by whipping a brown thread
twice about the leather-groove, and fastening
the thread with a knot. Then lie puts both
halves of the mould together, and puts the
matrice into the matrice-cheek; and places the
foot of the matrice on the stool of live mould,
and the broad end of the leather upon the wood
of the upper half of the mould, but not tight'
up, lest it might hinder the foot of the matrice
from sinking close down upon the stool in a
train of work. Then laying a little rosin on
the upper wood of the mould, and having his
casting-ladle hot, lie w ith the boiling side of it

melts the rosin: and, while it is yet melted,
presses the broad end of the leather hard down
on the wood, and so fastens it to the wcod : all

this is the preparation.

Now he comes to casting ; in the perform-
ance of which, placing the under haif of the
mould in his left hand, with the hook or hap-,

forward, lie clutches the ends of its w'ood be-
tween the lower part of the bal! of his thumb
and iiis three hind fingers

; then he kys the
upper half of the mould upon the under half,

so that the male gages may fail into thefennale
gages, and at the same time the foot of die ma-
trice places itselfupon the stool : and, ciasjpinn
Iiis left-hand thumb strong over the upper had
of the mould, he nimbly catches hold of the
bow or spring with Iiis right-hand fingers at
tiie top of it, and Iiis thumb under it, and
places the point of it against the middle of the
notch in the backside of the matrice, pressing
it as well forwards towards the mould as down-
wards by the shoulder of the notch close uipon
the stool, while at the same time with his band-
er lingers, lie draws the under halfof themould
towards lie ball of his thumb, and thrtistss by
the ball of iiis thumb the upper part towards
his fingers that both the registers of the
mould may press against both sides of (he
matrice, and Iiis thumb and fingers piress
both halves of the mould close together

lie then takes the handle of hisladldn his
10
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right hand, and with the ball of it gives a
stroke, two or three, outwards upon the sur-

face of the melted metal, to scum or clear it

from the film or dust that may swim upon it;

then takes up the ladle full of metal, and hav-
ing his mould in his left hand, he a little twists

the left side of his body from the furnace, and
brings the gcat of his ladle (full of metal) to

the mouth of the mould, anti twists the upper
part of his right hand towards him to turn the
metal into it, while at the same moment of

time he jilts the mould in his left hand for-

wards, to receive the metal with a strong
shake (as it is caHed), not only into the body
of the mould, but while the metal is yet hot
running, swift and strongty, into the very
face ot the matrice, to receive its perfect form
there, as well as in the shank.

He then takes the upper half of the mould
off the under half, by placing his right-

hand thumb on the end of the wood next his

left-hand thumb and his two middle-fingers at

the other end of the wood: and finding the
letter and break lie in the under half of the
mould (as most commonly by reason of its

weight it does), he throws or tosses the letter,

break and all, upon a sheet of waste paper
laid for that purpose on the bench, just a little

beyond his leit hand, and is then ready to cast

another letter as before: and also, the whole
number that is to be cast with that matrice.

A workman will ordinarily cast about three

thousand of these letters in a day.

W hen the casters at the furnace have got a

sufficient number of types upon the tables, a

set of boys come and nimbly break away the

jets from them: the jets are thrown into the
pots, and the types are carried away in parcels
toother bo-ys, whopass them swiftly under their

fingers, defended by leather, upon smooth flat

stones, in order to polish their broad-sides.

This is a very dexterous operation, and is a
remarkable instance of what may be effected'

by the power of habit and long practice ; for
these boys, in turning up the other side of
the type, do it so quickly by a mere touch of

the lingers of the left hand, as not to require
the least perceptible intermission in the mo-
tion of the right hand upon the stone. The
types, thus finely smoothened and flattened
on the broad-sides, are next carried to another
set of boys, who sit at a square table, two on
each side, and there are ranged up on long
rulers or sticks, fitted with a small projection,
to hinder them from sliding off backwards.
When the sticks, are so filled, they are placed,
two and two, upon a set of wooden pins fixed
into the wall, near the dresser, sometimes to
the amo int of a hundred, in order to under-
go the finishing operations. This workman,
who is always the most expert and skilful in all

the different branches carried on at the foun-

dry, begins by taking one of these sticks, and,
with a peculiar address, slides the whole co-

lumn o: types off upon the dressing-stick

:

this is made of well-seasoned mahogany, and
;

furnished with two end-pieces of steel, a little

lower than the body of the types, one of w hich

is moveable, so as to approach the other by
means of a long screw-pin, inserted in the end
of the stick. The types are put into this stick

with their faces next to the back or projec-

tion ; and after they are adjusted to one ano-
ther so as to stand even, they are then bound
up, by screwing home the moveableend-piece.
It is here where the great and requisite accu-
racy of the moulds conies to be perceived;
for in this case the whole column, so bound
up, lies flat and true upon the stick, the two
extreme types being quite parallel, and the
whole has the appearance of one solid conti-

nuous plate of metal. The least inaccuracy
in the exact parallelism of the individual type,
when multiplied so many times, would render
it impossible to bind them up in this manner,
by disposing them to rise or spring from the
stick by the smallest pressure frqm the
screw. Now, when lying so conveniently
with the narrow7 edges uppermost, which can-
not possibly be smoothed in the manner before
mentioned by the stones, the workman does
this more effectually by scraping the surface

of the column with a thick-edged but sharp
razor, which at every stroke brings on a very
fine smooth skin, like polished silver ; and

.
thus he proceeds till in about half a minute
he comes to the fart her end of the stick. The
other edges of the types are next turned up-
wards, and polished in the same manner. It

is whilst the types thus lie in the dressing-

stick, that the operation of bearding or barb-
ing is performed, which is effected by run-
ning a plane, faced with steel, along the shoul-

der of the body next to the face; which takes
more orlessolt the corner, as occasion may re-

quire. Whilst in the dressing-stick they are
also grooved, which is a very material opera-
tion. In order to understand this, it must-be
remembered, that when the types are first

broken off from the jets* some superfluous me-
tal always remains, which would make them
bear very unequally against the paper, whilst

under, the printing-press, and effectually mar
the impression. That, all these inequalities

may, therefore, be taken, away, and that

the bearings of every type may be regulated
by the shoulders imparted to them all alike

from the mould, the workman or dresser pro-
ceeds in the following manner: The types be-
ing screwed up in the stick as before mentioned
with the jet end outermost, and projecting
beyond the wood about one-eighth of an inch,

the stick is put into an open press, so as to
present the jet-end uppermost, and then every
thing is. made fast by driving along, wedge,
which bears upon a slip ofwood, which lies

close to the types the whole length: then a
plough or plane is applied, which is so con-
structed as to embrace the projecting part
of the types betwixt its long sides, which are
are made of polished iron. When the plane.

8.3*

is thus applied, the steel cutter bearing upon
that part between the shoulders of the types
where the inequalities lie, the dresser cU-x-

terously glides it along, and bv this means-
strips olf every irregular part that comes in

the way, anti so makes an uniform groove the
whole length, and leaves the two shoulders-

standing; by which meansevery type becomes
precisely like to another, as to the height
against paper. The types being now finished,

the stick is taken out of the press, and the
whole column replaced upon the other stick ;

and after the whole are so dressed, he pro-
ceeds to pick out the bad letters previous to
putting them up into pages and papers. In
doing this he takes the stick into his left hand,
and turning the faces near to the light, he ex-
amines them carefully; and whenever an im-
perfect or damaged fetter occurs, he nimbly
plucks it out with a sharp bodkin, which be-
holds in the right hand for that purpose. Those
letters which, from their form, project over
the body of the type, and which cannot on
this account be rubbed on the stones, are
scraped on the broad-sides with a knife or file,

.

and some of the metal next the face pared-
away with a pen-knife, in order to allow the
type to come close to any other. This ope-
ration is called kerning.

The excellence of printing-types consists-

not only in the clue performance of. all the
operations above described, but also in the
hardness ol the metal, form, and fine propor-
tion of the character, and in. the exact bear-
ing and ranging of the letters in relation to one
another. See Printing.

TYEHA, cat’s- tail, a genus of plants of
the classs monoecia, and order triandria ; and
in the natural system ranging under the 3d.
order, calamariae. The amentum of the male
flower is cylindrical

;
the calyx- is scarcely dis-

tinguishable
;
there is no corolla. The fe-

male has a cylindrical amentum below the
-male

;
the calyx is composed of villous hair;

there is no corolla, and only one seed fixed
on a capillary papus. There are two species,,

both natives ot Britain
; the latifolia and an-’

gustifolia. 1. Latilbiia, great cat’s-tail, cr reed
mace, is frequent in ponds and lakes. T he
stalk is six fet high

; the leaves a yard long,
hardly an inch wide, convex on one side

:

the amentum, or cylindrical club, which ter-

minates the stalk, is about six inches long, of
a dark-brown or fuscous colour. Cattle will

sometimes eat the leaves, but Schreber thinks
them noxious: the roots have sometimes been
eaten in sallads, and the down of the amen-
tum used to stuff' cushions and mattresses.
Linnams informs us, that the leaves are used
by the poopers in Sweden to bind the hoops
ot their casks. 2. Angustifolia, narrow-leaved
cat’s-tail, .is found in pools and ditches. The.
leaves are semi-cylindrical, and the male and.
female spikes are remote and slender.

TYPOGKAPI1Y. See Printing.
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T or V, the twentienth letter of our al-^
? phabet. In numerals V stands for five;

and with a dash added at top, thus V, it sig-

nifies live thousand. In abbreviations,
.amongst the Romans, V. A. stood for Vete-
ran! assignati

; V. B. viro bono
;
V. B. A. viri

boni arbitratu
; V. B. F. vir bouse tidei;

V. C. vir consularis; V. C.C. F. vale, con-
jux charissime, feliciter : V. D. D. voto de-
dicatur; V. G. verbi gratia; Vir. Ve. virgo
vestalis; VL. videiicit; V. N. quinto nona-
rum.

VACATION, in law, is the whole time
betwixt the end of one term and the begin-
ning of another.

This word is also applied to the time from
the death of a bishop, or other spiritual per-
son, till the bishopric, or dignity, is supplied
with another.

VACCINATION. Inoculation with the
vaccine virus, for the purpose of securing
against the infection of the small pox.

This subject cannot fail to “ come home
to tlie business and bosom’’ of every one

;
for

where is the individual of such slender con-
nection or limited sympathies, as to be indif-

ferent to a question which “ involves the
lives annually of 40,000 in Britain alone,”
and of the same proportion throughout the
civilized world ?

It would be superfluous, then, to apologize
for making the vaccine controversy a subject

of separate and prominent disquisition.

We shall first lay before our readers a ge-
neral history of the circumstances which led
to the introduction of the new, as a substi-

tute for the old, inoculation
; we shall then

.enumerate the advantages which vaccination
lays claim to, canvas the objections which
have been made to the admission of such
claims, and conclude by describing the gene-
ral characteristics of perfect, and marks de-
moting spurious, cow-pock infection.

It is scarcely necessary to acquaint any
reader by whom the first public proposal was
made respecting the cow-pox inoculation.

Dr. Jenner, while employed in the practice
of surgery in a district of Gloucestershire,
was surprized to find that many individuals

whom lie was called upon to inoculate, re-

sisted every attempt to infect them with the
•small-pox virus. Upon enquiring into the
occasion of this extraordinary immunity, he
learnt that those in whom it existed had pre-
viously undergone a disease contracted by
milking cows affected with a peculiar erup-
tion on their teats. “ It appeared (says
Dr. Jenner) that this disease had been known
among the dairy-maids from time immemo-
rial, and that a vague opinion prevailed that

at was a preventive of the small pox. This
.opinion I found was comparatively new
among them ; for all the old farmers declar-

ed they had no such idea in their early days

:

a circumstance which seemed easily account-
ed for, from my knowing that the common
people were very rarely inoculated for the
small pox, till that practice was rendered ge-
neral by the improved method introduced by
the Suttons ; so that the working people in

the dairies were seldom put to the test of the
preventive power of the cow-pox.” In pro-
secuting his enquiries. Dr. Jenner found it to
be an unanimous opinion among medical prac-
titioners in the neighbourhood, that the dis-

ease thus contracted from the cow was by no
means to be relied on as a security against va-
riolous infection; an opinion wdiich he was at

first concerned to find apparently well found-
ed by the occurrence of the latter, in some
individuals, who had been, as was imagined,
subjected to the former.

This discouraging circumstance, although it

damped the ardour of Dr. Jenner, did not oc-
casion the abandonment of his investigation;
and he was shortly gratified in ascertaining
that the cow' was subject to several varieties
of eruption on her teats, all capable of pro-
ducing ulcerations on the lianas of the milk-
ers, but not of insuring against the infection
of small pox. This discovery removed the
great obstacle to his interesting research, and
our experimentalist was the first to distin-

guish and divide the genuine from the spuri-

ous cow-pox.

His expectations of success were a second
time impaired, by finding that even among
those who had been infected with the genu-
ine virus, some were afterwards obnoxious to

the small-pox contagion
;
and this difference

of subsequent susceptibility was even witness-
ed in different individuals who had received
the infection from the same animal.

It required no common share of persever-
ance still to abide by the object of pursuit af-

ter this seemingly almost insurmountable im-
pediment to success. Dr. Jenner, however,
was engaged in an undertaking of too much
magnitude and moment to abandon it, unless
from absolute necessity, and he still per-
sisted.

It occurred to him that the specific proper-
ties of the cow-pock matter might vary with
its progressive changes alter secretion

; and
putting this likewise to t lie test of experi-
ment, the result coincided with his conjec-
ture, affording an explanation of this second
anomaly equally dear and satisfactory with
the former, lie found, by repeated trials,

that the genuine or preventive disease was
only capable of being engendered by the
matter irom the ulcer in its earliest stages;
that when from continuance it had undergone
certain decompositions, it was no more capa-
ble of producing the true cow-pox than tlio.e

eruptions of which we have already spoken.
With these restrictions, Dr. Jenner found that
the immunity from the variolous occasioned
by the vaccine infection was for life

;
at least

individuals without any effect were subjected
to the former after the lapse of 15, 27, and
even 50 years from the latter infection.

During this very curious and important in-

vestigation, Dr. Jenner was struck with the
idea that the preventive he had discovered of
small-pox contagion might be propagated
from one individual to another in the manner
of variolous inoculation

; and lor this suppo-
sition it does not Seem improper to notice
that he had, in one sense, the authority of
analogy beyond that which could be claimed
by the first ingrafters of variola; for the natu-
ral vaccine distemper is itself produced by a
species of inoculation, which it is well knowm
is by no means the case with the natural
small pox.

We have stated this circumstance not from
a desire to prejudge the question of the com-
parative merits of the variolous and vaccine
inoculations. It is the duty of every one, it

is ours especially and officially, to state argu-
ments and facts as we find them, whether ini-

mical to, or in favour ot, either one or the
other practice.

In pursuance of the plan we have above
laid down, we now proceed to give as con-
centrated a view as possible ot the superi-
or advantages contended for by the advo-
cates of inoculation for the cow-pox.
These we shall principally extract from a

popular work on vaccinia, by Dr. Thornton,
one of the most ardent and effective support-
ers and propagators of the new discovery.

1. It is maintained that the constitutional

affection which cow-pox produces, is incom-
parably milder than that from variolous ino-
culation. The proportion of deaths from-
inoculated small pox is stated by Dr. Willan
to be 1 in 250. “ The zealous antivaccinists
have denied it to be greater, under judicious
treatment, than 1 in 1000.” In the pre-
sent, as in other instances, we leave the
reader to select his own authority. We have
only to add, that we believe the mortality at
all of the vaccine distemper, in an immediate'
or direct manner, has not been contended
for. This first proposition, then, in lavotir of
the vaccine disease, is scarcely contested.

2. The cow-pox never disfigures the coun-
tenance. Of this, likewise, there is no dis-

pute, as it refers to the distemper merely,
independantly of the supposed consequences
of it, which we are shortly to canvas.

3.
r

I he cow-pox may be introduced into
the system without any apprehension of con-
sequences, under circumstances which render
even the inoculated small pox, in some measure,
dangerous, such as the periods of teething, of
pregnancy, and of advanced age.

r

l his pro-
position we believe to be likewise too well
lounded, and generally admitted to need sub-
stantiating by examples.

4. The cow-pox inoculation does not, like

that of the small po-x, disseminate the d.sease



Si is not infectious. This is a most material

cumstance in favour of the new inoculation,

is an undisputed fact that the mortality of

all pox lias increased since the adoption of
“ artificial mode of communicating it.

lough many individuals have profited by
pcuiation, it has destroyed more lives, upon
e whole, than it has preserved; and has ag-
avated the sufferings of those who have re-

fed to employ it, in a greater degree than it

is relieved those who have availed them-
Hves of its protection.

p. The cow-pock does not leave any bad
umours after it.

|6. “ Its security, as a prophylactic against

le small pox, is equal to the small pox itself,

ither natural or inoculated.” Thornton.

[Under these six heads we believe that we
ave included all the benefits which are stated

) have resulted from the Jennerian practice

y its several advocates; and we apprehend it

I? only in the two last particulars that any ma-
irial difference of sentiment now prevails.

Ivcn those who are still adverse to vaccine,

s a substitute for small pox, inoculation, will

How that the dispute respecting the propriety

r impropriety of the new practice, principal

-

y, if not entirely, hinges upon the validity or

^validity of the two last of the above propo-
itions ; for if we are to forego the advantages
if Jenner’s discovery, from an apprehension
if an unjustifiable interference with the de-

fees of Providence, we should not only be
compelled likewise to abandon variolous ino-

jjulation, but we ought no longer to think of

(r resting the progress of fever, of mitigating

he violence of pain, or of extracting a cari-

H1S tootll.

j: It is then the two last propositions which
lemand a separate and particular investiga-

.ion.

|

First, Does the cow-pock engender other

liseases ? or, in the phraseology before used,

does it leave any humours after it?

1 It is necessary to observe, that those gen-

tlemen who have protested against vaccinia

is introductory of other diseases, have de-

scribed these affections to be principally cu-
:aneous. Now those who aver that this is an
absolute misrepresentation ; and that so far

Tom being followed by the alleged conse-
quences, the number of scrophulous and cu-
taneous disorders which have followed upon
the small pox, naturally and artificially in-

troduced, are in a greater proportion than
jliose which have happened posterior to

raccine inoculation; are much more nu-
merous than the advocates for the contra-

ry side of the question. On this ground,
then, the inference from every principle of

reasoning would be drawn by an impartial

judgment in favour of vaccination. It will

pot, we hope, by the antivaccinist, be consi-

dered as irregular or unfair, to appeal on this

bead to a particular authority, viz. Dr. Wil-
.an, who, if he has no title to be considered

as
“ the oracle of the metropolis in all cuta-

neous diseases,” has unquestionably a right

to speak on this head “ as one having autho-

rity.” Th is gentleman asserts that no new
disorders have been introduced since the dis-

covery of vaccination, and that the cutane-

ous affections which had been previously pre-

talent have in no measure increased in viru-

lence. But Dr. Wilkin, it will perhaps be
mged, may be a prejudiced, and therefore an

f Vox.. II.
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incorrect, judge.' Aware of the possibility o
r

such objection to his statement, this physician
lias not given the detail of his own private

practice merely in order to authorize his as-

sertion, but has inserted in his treatise Dr.
Bateman’s extract from the register of pa-
tients at the public dispensary in London.

In the year 1 797, before the publication of
Dr. Jenner’s enquiry, the total number of

diseases was 1730 ; the number of chronic cu -

taneous eruptions was 85. In 1798, total

number of diseases I6ti4
; chronic cutaneous

eruptions 82. In 1804 the proportions are
1915—89. In 1805, 1974—94. Nearly the
same proportion, our author adds, may be
deduced on comparing Dr. Murray’s, Dr.
Reid’s, Dr. Walker’s, and my own reports on
diseases in London for the last ten years

;

and these, it may be added, were made with-
out any reference to the vaccine controversy.
Ought, then, the individual cases brought for-

ward by the gentlemen opposed to vaccina-
tion to outweigh, or even balance, the con-
trary evidence above adduced? Here again
we leave the reader to make his own infer-

ence.

If it should be urged that wehave not brought
forward the cases opposed to vaccinia, it is an-
swered, neither have we adduced the more
numerous instances which make against the
variolous inoculation. In fact, the uncer-
tainty ot medical evidence forbids any satis-

factory conclusion but that which is deduced
from comparison on a large and general
scale.

It would be, however, doing injustice to the
cause of vaccination, to omit the following
statements from Mr. Trye, surgeon to the
Gloucester infirmary: 1st. “A more healthy
description of human beings does not exist,

nor one more iree from chronic cutaneous
impurities, than that which suffers most from
cow-pox, by reason of their being employed
in dairies.

2d. “ The Gloucester infirmary*, one of
the largest provincial hospitals, is situated in

a county in which accidental cow-pox lias

been prevalent from time immemorial : many
hundreds among the labouring people have
had the cow-pox since the establishment of
that institution, and that more severely than
is generally the case in artificial vaccination

;

and yet not a single patient in half a century
has applied to the infirmary for relief of any
disease, local or constitutional, which he or
she imputed or pretended to trace to the
cow-pox. And let it be repeated and re-

membered, that the artificial in no respect dif-

fers from the accidental cow-pox, except in

being generally less virulent.”

But the most momentous question still re-

mains to be discussed. Does the cow-pock
afford a permanent security against variolous
infection ?

Towards the decision of this point it will be
found of essential consequence to revert to
the two obstacles which we have already
stated, as having presented themselves to Dr.
Jenner in the commencement of his investi-

gation.

While the reader retains this in mind, he
will readily, we think, perceive the self-refu-

tation contained in the following remarks of
Dr. Rowley: “No other questions are ad-

missible in vaccination than, Have the parties

5 O
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been inoculated for the cow-pox > Yes.
Have they had the small pox afterwards?
Yes. As to how, when, where, whether the
cow-pox ( 00k, was genuine or spurious, or
any arguments, however specious, as pretexts
for doubts or failures, they are evasive or ir-

relative to the question. They may confound
fools, but not heighten the credit of vaccina-
tion.”

On this declaration it lias been forcibly re-

marked, that “
it would belittle less absurd

to tell a jury in a trial for murder, that the
only question was, whether a pistol had been
fired or not; and that it was of no consequence
to inquire whether it was loaded with ball,

or whether the sufferer had died of a pistol-

shot.”

After what we have already stated respect-
ing those eruptions which had been indiscri-

minately thought the same as the true vac-
cine disease, and of the changes which the
cow-pox matter is itself susceptible of, we
think our readers will unite in opinion with
us, that the questions respecting the genuine
or spurious cow-pox, “ the how, the when,
and the where’ the parties were inoculated,
are most material points to ascertain, as pre-
liminary steps to decision respecting alleged
failures.

By the further statement which will be given
in the sequel, it will be perceived that there
are several circumstances necessary to the
perfection and absolutely preventive power of
vaccine inoculation, which it is by no means
unfair to suppose were overlooked by, or un-
known to, the inoculators at the early periods
of the practice. “ During the years 1799"
and 1800, vaccine inoculation was performed
by ten or twelve thousand persons who had
never seen the vaccine pustule.” (Dr. Wil-
iam) Now, under these circumstances, we
cannot help agreeing with this author that it

is rather matter of surprise that the number
of unsuccessful cases has proved so compa-
ratively small.

Here it is material to observe, that the ma-
jority of those examples which have beca
brought forward as examples of variolous, af-

ter vaccine disease, have been attended with
so much irregularity, that they cannot be
considered as genuine cases of small pox.
This, we think, has been rendered evident by
the very able and dispassionate examination
of Dr. Wiliam 011 the progress and termina-
tion of the most formidable of such cases as
have occurred in and about the metropolis.

But let it be granted to the opposer of vac-
cination, that several instances have been
presented of perfect' and regular small pox
subsequent to the vaccine disease, equally ge-
nuine and regular, “ yet still the Jennerian
practice must maintain its ground triumph-
antly, it it can be shewn to be as effectual a
preventive of small pox as the old inoculation.

Now we think it has been demonstrated be-
yond the possibility of contradiction, that the
number of authenticated cases of small pox
after the old inoculation, and even after a for-

mer attack of the natural disease, are more
numerous in proportion than those that are
alleged with any probability of such an
occurrence after complete vaccination.

'*

The writer of the article from which we
have extracted the above observations,

goes 011 to say :
“ On the whole, we think

there are not fewer than twenty distinct
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cases of small pox, occurring a second time in

the same subject, eacli of them authenticated

far more completely than any one that lias

been cited by the adversaries of vaccination.

We are persuaded, indeed, that we shall be

supported by every impartial person who
makes himself master of the whole evidence,

in saying, that there are not so many as ten

cases of small pox, after perfect vaccination,

proved in such a way as to be entitled to any

sort of attention. Now the medical council,

consisting of almost all the great practition-

ers in Loudon, have reported that ‘ nearly

as many persons have been already vacci-

nated in this kingdom, as wrere ever inocu-

lated for the small pox since the first intro-

duction of that practice ;
so that if the two

cases were exactly upon a footing, the risk of

failure seems to be at least twice as great in

the small-pox inoculation as in that tor the

cow-pox.’
1

And yet who is there in the pre-

sent day who thinks for a moment of alle-

ging possible insecurity as an argument

against variolous inoculation ? It may be in-

structive to state that this argument was how-

ever used against the old at the time of its

introduction, and urged much in the same

spirit as it now is against the new. Dr. Wil-

lan and others, in their respective treatises,

have cited many examples of the mode in

which the variolous controversy was carried

on, a single one of which our limits will only

permit us to extract.

“ I fear they may be accounted physicians

of no value and forgers of lies, who so confi-

dently tell us what it is impossible for them

to know, namely, that they who undergo

their experiment (the inoculation for small

pox) are for ever thereby secured from any

future danger of infection.” Page 18, Rev.

Mr. Massey’s sermon against the dangerous

and sinful practice of inoculation.

Against the suggestion of Mr. Goldson,

that, although the natural cow-pox may se-

cure from variolous infection, the inoculated

disease may be more precarious and uncer-

tain, we think it of consequence to notice

in the first place, that were the variolous

and vaccine inoculation to be judged and

compared a priori upon the ground of ana-

logy alone, the latter would have the fair-

est pretensions to public confidence. 1 he

natural and the inoculated cow-pox, we have

already said, are ingrafted upon the system in

nearly a similar manner; in the instance of

variolous infection, this is not the case. Fur-

ther, the vaccine matter, whether taken di-

rectly from the cow, or from the arm of an

inoculated person, produces an affection

which is not so generally dissimilar as the in-

grafted and naturally received smallpox;

what authority then ’have we for inferring

that the virus undergoes that specific change

in the human body, which the theory ot Mr.

Goldson supposes ? If then permanence of

security is allowed to the natural (and the

admission of this, from a man of such ability

and candour as Mr. Goldson, is exceedingly

material), we cannot but suppose it repug-

nant to every principle of analogy, to deny

it to the inoculated cow-pox.

It is necessary to remark, that the cases

which have been collected and recorded, do

by no means serve to strengthen the suspi-

cion of immunity for a given time; for the

utmost irregularity has been shewn, with re-

spect to the period of variolous subsequent to
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vaccine infection. “ The cases ,
’* says T)r.

Willan, “ which- 1 have adduced of variolous

eruption, took place without any certain

order, from five months to "seven years after

vaccination. If it is said that the preventive

power of the cow-pox ceases in some per-

sons at the end of a month or two, while in

others it lasts sixty or seventy years, accord-

ing to the varieties of constitution, the as-

sertion is too vague to admit of an answer.”

The inoculated small pox, when first intro-

duced, was limited like the vaccine ;
first to

two, afterwards to three, and then to four

years
;
but experience has fully established

the falsity of these assumptions, and the most

determined sceptic no longer talks of tem-

porarv immunity from variolous inoculation.

To urge the argument further against the

doctrine of partial and limited security, would

be, we think, superfluous; unsupported by
analogy, and unstistained by fact, it falls mole
sua.

We now proceed to extract from Dr.

Willan’s treatise the characteristics of perfect,

and marks of spurious, vaccination.

“ Vaccination, “ says our author, “
is ac-

counted perfect, when recent lymph has

been carefully inserted beneath the cuticle,

in a person free from any contagious disor-

der; and has produced a semitransparent

pearl-coloured vesicle, which, after the ninth

day, is surrounded by a red areola, and after-

wards terminates in a hard dark-coloured scab.

The form and structure of this vesicle are pe-

culiar; its base is circular, or somewhat ova!,

with a diameter of about four lines on the

tenth day. Till the end of the eighth day,

its upper surface is uneven, being consider-

ably more elevated at the margin than about

the centre, and sometimes indented by one
or two concentric furrows ;

but on the ninth

or tenth day, th.e surface becomes plane, and
in a very few instances, the central part is

highest. The margin is turgid, firm, shining,

and rounded so as often to extend a little

beyond the line of the base.

“The vesicle consists internally of numerous
little cells, filled with clear lymph, and com-
municating with each other. The areola,

which is formed round the vesicle, is of an

intense red colour. Its diameter differs in

different persons, from a quarter of an inch

to two inches, and it is usually attended with

a considerable tumour and hardness of the

adjoining cellular membrane. On the

eleventh and twelfth day, as the areola de-

clines, the surface of the vesicle becomes
brown in the centre, and less clear at the

margins. The cuticle then begins to sepa^

rate, and the fluid in the cells gradually con-

cretes into a hard rounded scab of a reddish-

brown colour. The scab becomes at length

black, contracted, and dry, but it is not de-

tached until after the twentieth day from the

inoculation. It leaves a permanent circular

cicatrix, about five lines in diameter, and a

little depressed, the surface being marked
with very minute pits or indentations, denot-

ing the number* of cells, of which the vesicle

has been composed.”
Such are the general characteristics of per-

fect vaccination. Imperfect vaccination is

not characterised by any uniform sign or cri-

terion, but exhibits in different cases very

different appearances, as pustules, ulcer-

ations, or vesicles of an irregular form. The

vaccine pustule is conoidal
; it increases ra*8

pidly from the second to the fifth or sixth-

day, when it is raised on a hard inflamed!
base, with diffuse redness extending bevond-
it on the skin. It is usually broken before-

the end of the sixth day, and is soon after

succeeded by an irregular yellowish-brown,
scab. The redness disappears in a day or
two, and the tumour gradually subsides.

“ Vaccination is imperfect or insufficient,!

1. When the fluid employed has lost some!
of its original properties. 2 . When the pern
sons inoculated were soon afterwards affected

with any contagious fever. 3. When they!
are affected at the time of inoculation, with!

some chronic cutaneous disorders.
“ 1. The qualities of the vaccine fluid are

altered, soon after the appearance of an in-

flamed areola round the vesicle
;

and the-

fluid, although taken out of a vesicle in the
best possible state, may be injured by heat,

exposure to air, rust, moisture, and other
causes.
“ When scales are formed over variolous

pustules, and vaccine vesicles, the matter
they afford is often acrid and putrescent

•

and if inoculated, it perhaps neither com-
municates the vaccine pock nor the small
pox, but produces a fatal disease, with symp-
toms similar to those which arise from slight

wounds received in dissecting putrid bodies.

Should the pustules remain entire till the
twentieth day of eruption, matter taken fromt
them, even at that period, will sometimes
communicate the disease in its usual form,
though perhaps with considerable virulence.

We are, however, now assured on good au-
thority, that matter improperly kept, or the
thick matter from collapsed and scabbing
variolous pustules, and used for the purpose
of inoculation, does not always produce the
small pox, nor prevent the future occurrence
of that disease, although the persons inocu-
lated may have had inflammation and suppu-
ration of the arm, and pains in the axilla,

with fever and eruptions on the ninth or
tenth day. In like manner, if the vaccine
fluid employed is taken at a late period, as
from the twelfth to the eighteenth day, it

does not always produce the genuine cellular

vesicle, but is in some cases wholly ineffici-

ent, while in others it suddenly excites a pus#
tide or ulceration, in others an irregular

vesicle, and in others erysipelas. Failures;

may have been occasioned by repeatedly
puncturing or draining the vesicle, on two.

or three successive days
“ 2. Eruptive fevers, and other febrile dis-

eases, interfere with the progress of the vac-
cine vesicle. The measles, scarlatina, vari-
cella, typhus, and influenza, appearing soon
after vaccination, either render it ineffective*

or suspend the action of (he virus.
“ 3 . The cutaneous diseases which some-

times impede the formation of the genuine
vaccine vesicle, are herpes (including the
shingles, and vesicular ring-worm), the dry
and the humid tetter, and the lichen; but
especially the porrigo (or tinea), comprising
the varieties denominated crusta-lactea,.

area, achores, and favi, all of which are con-
tagious. To these should perhaps be added
the itch and prurigo.”

“ The right inference,” our author in an-
other part of his treatise observes, “ from
the mistakes or failures, and from the nicety

of vaccine inoculation, is, that those only
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Ihouldbe inoculators, who hare had a suffici-

ent education, and who have particularly at-

tended to the subject of vaccination/’ Dr.
RVillan then goes on to enforce the propriety

pf a strict examination, and in dubious cases

a reinoculation, of those persons especially

who were inoculated between the 1st of Janu-

ary, 1799, and the 1st of January, 1S02.

[
We are under the necessity- of statirig,

(that in the present article we have appeal-

ed principally to the authority of Dr. Wil-
lan, not merely on account of the intrin-

sic and universally acknowledged value of

such authority
;
but because this gentleman,

being neither an inoculator nor a partisan,

cannot fail to be acquitted even by those who
are least disposed to liberality of sentiment,

of being in any measure influenced by the

motives charged upon vaccinators in the

following sentences, which, the reader will be
surprised to find, are the composition of a

learned, sagacious, and most respectable

physician:

“The cow-pox inoculators who have been
principals, reproach one another as not hav-

ing the genuine matter, or skilful manage-
ment, of vaccination

;
each says his brother-

labourers in tiie same vineyard are wrong.

If the small pox happens after Peter’s ope-

ration, James, Paul, and John, are not at all

surprised
;

if from James, Paul, or John, dis-

asters happen, Peter says it is what he ex-

pected. Each pretends to some superior

mystery over his brother-vaccinator. Each
leader seems to say,—Come to my shop

;

this is the only true booth in the fair: that

the new one—this is the only true one.” (Dr.
Moseley.)

It would he unjust to conclude without ad-

mitting the only shadow ofjustification, which
such language can claim ; namely, the equal

and perhaps prior interference of medical

writers, on the opposite side of the question.

We cannot forget the mode in which Mr.
Goldson’s first candid and dispassionate in-

quiry into the merits of vaccination, was re-

plied to by some of the vaccinators. Surely

party rancour ought at least to be excluded
j'rom this subject of universal interest.

VACCIN1UM, the Whortle-berr y,

•r Bilberry, a genus of plants of the class

(octandria, and order monogynia ; and ar-

ranged in the natural system under the 18th

order, bicornes. The calyx is superior

;

the corolla monopetalous : the filaments in-

serted into the receptacle ;
the berry quadri-

;

locular and polyspermous. There are 27

i species, the most remarkable of which are:

1. The myrtilus, black-whorts, whortle-ber-

ries, or bilberries, growing in woods and on

heaths abundantly. The flowers frequently

vary, with five segments at the rim, and with

ten stamina. The berries when ripe are of a

bluish-black colour, but a singular variety, with

white berries, was discovered by the duke of

Athol, growing in the woods about mid-way
between his two seats of Dunkekl and Blair.

The berries have an astringent quality. In

Arran and the Western Isles they are given

in diarrhoeas and dysenteries with good effect.

[The Highlanders frequently eat them in milk,

which is a cooling agreeable food ;
and some-

! times they make them into tarts and jellies,

which last they mix with whisky, to give it

j
a relish to strangers. They dye a violet-

j.
colour ;

but it requires to be fixed with

1 alum. The grouse feed upon than in the

autumn, 2. The uliginosum, or great bil-

berry-bush, is found in low moist grounds,

and almost at the summits of the Highland
mountains. 'Pile leaves are full of veins,

smooth and glaucous, especially on the under
side

;
the berries are eatable, but not so much

esteemed as the preceding
;

as they are apt,

if eaten in any quantity, to give the head-ache.

3. The vitis idaea, or red whortle-berries,

frequent in dry places, in heaths, woods, and
on mountains. The berries have an acid

cooling quality, useful to quench the thirst

in fevers. The Swedes are very fond of

them made into the form of a rob or jelly,

which they eat with their meat as an agree-

able acid, proper to correct the animal al-

kali. 4. The oxycoccus, cranberries, moss-
berries, or moor-berries, frequent on peat-

bogs. The stalks are long, slender, woody,
weak, and trailing; the leaves are stiff,

acutely oval, glaucous underneath, their

edges turned back, and growing alternate
;

two or three flowers grow singly on long red

footstalks out ofthe extremity of the branches

;

the tlowers are red, divided deeply into four

acute segments, which are rellexed quite

backwards
;

the filaments are downy
;
the

anther* ferruginous, and longer than the fila-

ments; the berries red, and about the size of

the hawthorn-berries. At Long-town, on
the borders of Cumberland, they are made
so considerable an article of commerce, that

at the season when they are ripe, not less

than 20/. or 30/.’s worth are sold by the

poor people each market-day for five or six

weeks together, which are afterwards dispers-

ed over different parts of the kingdom for

making the well-known cranberry-tarts.

VAGINA. See Anatomy.
VAGINALIS, a genus of birds of the

order grail* : the generic character is, bill

strong, thick, conic-convex, compressed

;

|

the upper mandible covered above with a

moveable horny sheath ;
nostrils small,

placed before the sheath
;

tongue above
round, beneath flattened, pointed at the

tip; face naked, papiilous; wings with an

obtuse excrescence under the flexure-; legs

strong, four-toed, naked a little above the

knees; toes rough beneath, claws grooved.

:
There is but a single species, which inhabits

New Zealand and the South Sea islands,

from 15 to 18 inches long, and feeding on
shell-fish.

VAGRANTS are divided into three

classes: 1st. Idle and disorderly persons.

These, as described by the vagrant-act, con-

sist of those who threaten to run away and
leave their wives and children to the parish.

All persons returning to a parish whence
they have been legally removed, without

bringing a certificate from the parish to which
they belong. All who, not having wherewith

to maintain themselves, refuse to work. All

who beg alms from door to door, or in the

streets and highways. Likewise those who,
not using proper means to get employment,
or possessing ability to work, refuse to do it

;

or spend money in alehouses, or in any im-

proper manner; and by not employing a

;

proper proportion of their earnings towards

! the maintenance of their families, suffer

them to become chargeable to the parish.

The punishment for these offences is a com-
mitment to the house of correction, and

I
hard labour, for any definite time not exceed-

643

itig a month
; the time must lie set forth in

the warrant of commitment, which must al o
shew the authority of the person committing*
The commitment must be in execution,
that is to say, for punishment ; and being so,

the justice must make a record of the con-
viction, and transmit the same to the ses-

sions. Any person may apprehend and
carry such persons before a magistrate ;

and
if they resist or escape, they shall be punish-
ed as rogues and vagabonds : the reward for

such apprehension is 5s., to be paid by the

overseer of the parish.

2. Rogues and vagabonds. No infant

under the age of seven years can be called a
rogue and vagabond, but shall be removed to

its place of settlement, like other paupers.

The following is a list of those who are

deemed rogues and vagabonds: All persons
gathering alms under pretended losses; per-
sons going about as collectors for prisons or
hospitals

;
fencers ; bearwards

;
common

players not legally authorised; minstrels;
jugglers; real or pretended gypsies; for-

tune-tellers; any persons using any subtle
craft to impose upon any of his majesty’s
subjects, or playing at unlawful games, or
any who have run away and left their wives
and children a charge to the parish ; all

petty chapmen and pedlars not authorised
by law

;
all persons not giving a good account

of themselves; all beggars pretending to be
soldiers or seamen, or pretending to" go to
work in harvest

; or illegal dealers in lot-

tery tickets and shares. And all other per-
sons wandering abroad and begging, shall

be deemed rogues and vagabonds
; the re-

ward for apprehending such persons is 10$.,

to be paid by the high constable, on an order
from the justice. There is a penalty of 10s.

on a constable who refuses or neglects to
apprehend them.

3. Incorrigible rogues, are all end-gathet'*
ers, offending against the stat. 13 Geo.

; which
is collecting, buying, receiving, or carrying,
any ends of yarn, wefts, thrums, short yarn,,

or other refuse of cloth or woollen goods.
All persons apprehended as rogues and
vagabonds, and escaping, or refusing to g«
before a justice, or refusing to be conducted'
by the pass, or giving a false account of them-
selves on examination, after warning. All
rogues or vagabonds escaping from the house
of correction before the expiration of the
time of their commitment

; and all who have
been punished as rogues and vagabonds, and
repeat the offence.

There is by 17 Geo. II. c. 25, a privy search
appointed

; and the justices or two of them
four times a year at least meet, and com-
mand the constables of every ward or parish,
properly assisted, to make a genera! search
in one night, and cause all vagrants that shall
be found on such search to be" brought before
a justice; and two justices, in case such person
is charged as a vagrant, or on suspicion of
felony, may examine him; and if he cannot
shew some lawful way of getting his liveli-

hood, or procure bail for his reappearance
may commit him for a certain time not
exceeding six days; and if, after advertis-
ing his person, and any thing about him sus-
pected to be stolen, no accusation is brought,
he shall be discharged or dealt with accord-
ing to law. All rogues and vagabonds are
examined upon oath as to their parish, and
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the written examination signed by them and
the justice, and transmitted to the sessions.

The punishment is public whipping, or

confinement to the house of correction till

the next sessions, or any less time ; and if at

the sessions the court adjudge such person
a rogue and vagabond, or an incorrigible

rogue, they ipay order such rogue or vaga-
bond to the house of correction and hard
labour for six months, or such incorrigible

rogue for not less than six months or more
than two years, and during his confinement
to be whipped as they shall think fit. And
if such rogue or vagabond is a male above
12 years old, the court may, after his confine-

ment, send him to be employed in his ma-
jesty’s service : and if such incorrigible rogue
shall make his escape, or offend a second
time, he shall be transported for seven years.

After such whipping or confinement, the

justice may, by a pass under his hand (of

which a duplicate shall be hied at the next
sessions), cause him to be conveyed to the
place of his last legal residence, and if that

cannot be found, to the place of his birth

;

and if they are under fourteen years of age,

and have parents living, then to the place of

their abode
;

and the parish to which the

vagrant shall be conveyed, shall employ him
in some workhouse till he gets some employ-
ment ; and it lie refuses to work, he shall be
sent to the house of correction and hard la-

bom -

.

'The general tenor of the laws respecting
vagrants, is extremely severe, and very
justly so ; and it is the duty -

of every justice

of the peace to keep his district free from
this class, as they are great burthens to the pa-
rish, and very difficult to be removed. For the
best account of tiie vagrant-act, vide Burn’s
Justice, vol. 4, article Vagrant.
YAH Li A, a genus of plants of the class

and order pentahdria digynia. The calyx
is five-leaved

; corolla five-petalled
; cap-

sule inferior, one-cel led, many-seeded. There
is one species, a herb of the Cape.
VALANT1A, a genus of plants in the

order inonoecia, of the class polygamia, and
in the natural system arranged under the 4 1st

order, the asperifolue. There is scarcely any
calyx

;
the corolla Ainonopetalous, flat, four-

parted
;
the stamina four, with small anthe-

rx
;
the hermaphrodite flowers have a pis-

tillum with a large germen, a bifid style the
length of the calyx, and one seed

;
the pis-

tU)a of the. male flowers are hardly discern-
ible. There are 9 species, only one of which
is a native of Britain, the cruciata ; the stalks

of which are square, the whole plant hairy,
the leaves oval and verticillate, four in a
whorl ; the flowers are yellow, and grow on
short peduncles out of the ahe of the leaves.

The roots, like those of the galium, to which
it is nearly related, will dye red. It is astrin-

gent, and was once used as a vulnerary.
VALEN'd IIS’ IANS, in church history, a

sect of christLn heretics, who sprung up in

the second century, and were so called from
their leader Valentinus. The valentinians
were only a branch of the gnostics, who rea-
lized or personified the Platonic ideas con-
cerningthe Deity, whom they called Pleroma,
or plenitude. Their system was this: the
first principle is Bythos, i.e. depth, which
remained many ages unknown, having with
it Ennoe, or thought, and Sige, or silence •

from' these sprung the Nous, or intelligence.

"Inch is the only son, equal to, end alone ca-
pable of comprehending,- the Bythos; the
sister of Nous they called Aletheia, 01

-

truth ; and these constituted the. first qua-
ternity of aeons, which were the source and
original of all the rest; for Nous and Ale-

.

theia produced the world and life, and from
these two proceeded man and the church.
But besides these eight principal aeons, mere
were twenty-two more, the last of which,
called Sophia, being desirous to arrive at the
knowledge of Bythos, gave herself a great
deal of uneasiness, which created in her
anger and fear, of which was born matter.
But the Hpros, or bounder, stopped her, pre-
served her in the Pleroma, and restored her'

to perfection. Sophia then produced the
Christ and the Holy Spirit, which brought
the ax>ns to their last perfection, an i made
every one of them contribute their utmost
to form the Saviour. Her Enthymese, or
thought, dwelling near the Pleroma, perfect-

ed by the Christ, produced every thing that
is -in the world, by its divers passions. The
Christ sent into it the Saviour, accompanied
with angels, who delivered it from its pas-
sions, without annihilating it

; and thence
was formed corporeal matter.

VALERIANA, a genus of plants, of the
class triandria and order monogynia, and in

the natural system arranged under the 48th
order, aggregate. There is hardly any ca-
lyx; the corolla is nronopetalous, gibbous
at the base, situated above the germen;
there is only one seed. Tiiery are 3 1 species,
only four of which are natives of Britain, the
officinalis, the olitoria, the rubra, and the
djoica ; of these only the officinalis is useful.

The root of this plant is perennial; the stalk is

upright, smooth, channelled, round, branch-
ed, and rises from two (o four feet in height

;

the leaves on the stem are placed in pairs

upon short broad sheaths
; they are compos-

ed of several lance-shaped, partially dentated,
veined, smooth pinna?, with an odd one at the
end, which is the largest; the, floral leaves
are spear-shaped and pointed ; the flowers
are smail, of a white or purplish colour, and
terminate the stem and branches in large
bunches. It flowers in June, and common;)
grows about hedges and woods.

It is supposed to be the pa of Dioscorides
and Galen, by whom it is mentioned as an
aromatic and diuretic: it was first brought-
into estimation in convulsive affections by
l' abius Columna, who relates that he cured
himself of an epilepsy by the root of this

plant; we are told, however, that Columna
suffered a relapse of the disorder; and no
further accounts of the efficacy of valerian in

epilepsy followed till those published by Do-
minions Panarolus fifly years afterwards, in

which three cases of its success are given.
The advantages said to be derived' from

this root in epilepsy, caused it to be tried in

several other complaints termed nervous,
particularly those produced by increased mo-
bility and irritability of the nervous system,
in which it has been found highly serviceable.
Bergius states its virtues to be antispasmodic,
diaphoretic, emmenagogue, diuretic, anthel-
mintic. The root in substance is most effec-

tual, and is usually given in powder from a
scruple to a drachm ; its unpleasant flavour
may be concealed by a small addition of
mace. A tincture of valerian in proof spirit

and in volatile spirit is ordered in the Lon-

don Pharmacopoeia. Cats are very fond of
the smell of this root, and seeni-to be intoxi-
cated by it.

VAI.LISNERIA, in botany, a gmus of
the diceciadiandria class of plants, with a mo-
nopetalous tripartite flower

; its fruit is a 'long*
cylmdraceous, and unilocular capsule, con-
taining numerous oval seeds. There are two!
species.

VALY E, in hydraulics, pneumatics, &c.|
is a kind of lid or cover to a tube, vessel, or;
orifice, contrived to open one way

; but!
which, the more forcibly it is pressed the!
othei wa), the closer it shuts the aperture

J

like the clapper of a bellows : so tiiat it either!
admits the entrance of a fluid into the tubeJ
oi \ essei, and pi events its return

; or per-!
mits it to escape, and prevents its re-en-i
trance.

Valves are of great use in the air-pump,
and other wind-machines

; in which they are
usually made of pieces of bladder. In hydrau-
lic engines, as the emboli orsuckers of pumps,
t hey are mostly of strong leather, of a round
figure, and fitted to shut the apertures of the
barrels or pipes. Sometimes they are made
of two round pieces of leather enclosed be-
tween two others of brass; having divers
perforations, which are covered with another
piece of brass, moveable upwards and down-
wards, on a kind of axis, which goes through
the middle of them all. Sometimes they ara
made of brass, covered over with leather* and
lUinished with a line spring, which gives way
upon a force applied against it

;
bur upon the

ceasing of that, returns the valve over the
apertuie, See Pump, and Hydrostatics,

Valve, in anatomy, a thin membrane ap-
plied on several cavities and vessels of the
oo-.i), to afford a passage to certain humours
going one way, and prevent their reflux to-
wards), he place whence they came.
VAN, Vant, or Vaunt,* a term derived

Irom the French avant, or avaunt, signify ini
before,, or foremost of any thing; thus ue
.my, the van-guard of an army, &c.

Van, in sea- language, denotes the fore-
most division of any naval armament, or the
part that usually leads the way to battle, or
advances first in the order of sailing

YAND ELL

l

-A, a genus of plants of the
class didywamia and order an giosperm i a,
i he calyx is quadrilid

; the corolla ringent

:

the two exterior filaments proceed from the
disc of the lip of the corolla

; the anthers
are connected

; the capsule is unilocular and
polyspermous. 1 here are only two species
known, the diffusa and pratensis.

,

"V Ai\E, in a ship, & c. a thm slip of some
kind of matter, placed on high in the open
air, turning easily round on an axis or spin-
dle, and veered about by the wind, to shew
its direction or course.

Y anes, in mathematical or philosophical
instruments, are sights made to slide and
move upon cross-staves, fore-staves, qua-
drants, & c.

1
1

VANGNESIA, a genus of plants of the
class and order pentandria monogynia. The
calyx is five-toothed

;
corolla, tube globularj

with a hairy throat; stigma bilame] late;
berry inferior, four or five-seeded. There is
one species, a tree of China.
VANILLA. See Epidendrum.
Y APOUR. See Evaporation, and

fluidity.
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VARIABLE, in geometry and analytics,

is a term applied by mathematicians to such

quantities as are considered in a variable or

changeable state, either increasing or de-

creasing. Thus the abscisses and ordinates

of an ellipsis, or other curve line, are variable

quantities ;
because they vary or change

their magnitude together, the one at the same
time with the other. But some quantities

may be variable by themselves alone, or

while those connected with them are con-

stant; as the abscisses of a parallelogram,

whose ordinates may be considered as all

equal, and therefore constant. Also the di-

ameter of a circle, and the parameter of a

conic section, are constant, while their ab-

scisses are variable.

Variable quantities are usually denoted by
the last letters of the alphabet, z, y, x, See. ;

while the constant ones are denoted by the

leading letters, a, b, c, &c.

Some authors, instead of variable and con-

stant quantities, use the terms fluent and
stable quantities.

The indefinitely small quantity by which a

variable quantity is continually increased or

decreased in very small portions of time, is

called the differential, or increment or decre-

ment. And the rate of its increase or de-

crease at any point, is called i<s fluxion
;

while the variable quantity itself is called the

fluent. And the calculation of these, is the

subject of the new methodus differentialis,

or doctrine of fluxions.

VARIANCE, in law, signifies any alter-

ation of a thing formerly laid in a plea; or

where the declaration in a cause differs from
the writ, or from the deed upon which it is

grounded. 2 Lit. Abr. 629.

If there is a variance between the decla-

ration and the writ, it is error, and the writ

shall abate. And if there appears to "be a

material variance between the matter pleaded,
and the manner of pleading it, this is not a
good plea

; for the manner and matter of

pleading ought to agree in substance, or
there will be no certainty in it. Cro. Jac.

479.

VARIATION, in geography and navi-

gation, is the deviation of the magnetical

needle, in the mariner’s compass, from the

true north point, towards either the east or

west
; or it is an arch of the horizon, inter-

cepted between the meridian of the place of

observation and the magnetic meridian. See
Magnetism.
Variation, in astronomy. The variation

of the moan, called by Bulliald the reflection

of her light, is the third inequality observed
in the moon’s motion ; by which, when out

of the quadratures, her true place differs from
her place twice equated. See Astron om y.

Newton makes the moon’s variation to

arise partly from the form of her orbit, which
is an ellipsis

;
and partly from the inequality

of the spaces which the moon describes in

equal times, by a radius drawn to the earth.

To find the greatest variation. Observe
the moon’s longitude in the octants ; and to

the time of observation compute the moon’s
place twice equated ; then the difference be-

tween the computed and observed place, is

the greatest variation.

Tycho makes the greatest variation 40'

20"
;
and Kepler makes it 5 1' 49". But New-

9

ton makes the greatest variation, at a mean
distance between the sun and the earth, to be
35' 10"; at the other distances, the greatest

variation is in a ratio compounded of the

duplicate ratio of the times of the moon’s sy-

nodical revolution directly, and the triplicate

ratio of the distance! of the sun from the earth

inversely. And therefore in the sun’s apo

e, the greatest variation is 33' 14", and in

is perigee 37' 11"; provided that the eccen-

tricity of the sun is to the transverse semidi-

ameter of the orbis magnus, as 16 i~4 to

1000. Or, taking the mean motions ot the

moon from the sun, as they are stated in Dr.

Halley’s tables, then the greatest variation

at the mean distance of the earth from the

sun will be 35' 7", in the apogee of the sun

33' 27", and in his perigee 36' 51".

Variation of curvature, in. geometry,

is used for that inequality or change which

takes place in the curvature of all curves ex-

cept the circle, by which their curvature

is more or less in different parts of them.

And tins variation constitutes the quality of

the curvature of any line.

Sir Isaac Newton makes the index of the

inequality, or variation of curvature, to be

the ratio of the fluxion of the radius of cur-

vature to the fluxion of the curve itself: and
Maclanrin, to avoid the perplexity that diffe-

rent notions, connected with the same terms,

occasions to learners, has adopted the same
definition

;
but he suggests, that this ratio

gives rather the variation of the ray of cur-

vature, and that it might have been proper

to have measured the variation of curvature

rather by the ratio of the fluxion of the cur-

vature itself to the fluxion of the curve
; so

that, the curvature being inversely as the

radius of curvature, and consequently it

fluxion as the fluxion of the radius itself di

rectly, and the square of the radius inversely,

its variation would have been directly as the

measure of it' according to Newton’s defi-

nition, and inversely as the square of the

radius of curvature

According to this notion, it would have
been measured by the angle of contact con-

tained by the curve and circle of curvature,

in the same manner as the curvature itself

is measured by the angle of contact contained

by the curve and tangent. The reason of

this remark may appear from this example

:

The variation of curvature, according to

Newton's explication, is uniform in the loga

rithmic spiral, the fluxion of the radius of

curvature in this figure being always in the

same ratio to the fluxion of the curve; and
yet, while the spiral is produced, though its

curvature decreases, it never vanishes : which

must appear a strange paradox to those who
do not attend to the import of sir Isaac New-
ton’s definition.

The variation of curvature at any point of

a conic section, is always as the tangent of

the angle contained by the diameter that

passes through the point of contact, and the

perpendicular to the curve at the same point

or to the angle formed bv the diameter of the

section, and of the circle of curvature. Hence
the variation- of curvature vanishes at the ex-

tremities of either axis, and is greatest when
the acute angle, contained by the diameter

passing through the point of contact and the

tangent, is least.

When the conic section is a parabola, the

variation is as the tangent of the angle, con-

tained by the right line drawn from the point

of contact to the focus, and the perpendicu-

lar to the curve. See Curvature.
From sir Isaac Newton’s definition may be

derived practical rules for the variation of cur-

vature, as follows:

1 Find the radius of curvature, or rather its

fluxion then divide this fluxion by the fluxion

of the curve, and the quotient will give the va-

riation of curvature; exterminating the fluxions

when necessary, by the equation of the curve,

or perhaps by expressing their ratio by help of

the tangent, or ordinate, or subnormal, &c.

2. Since- - '
- - -

-, or V (putting x — 1) de~
— xy — y

notes the radius of curvature of any curve z-,

whose absciss is x, and ordinate y ,
if the fluxion.

of this is divided by is, and is and z are exter-

minated, the general value of the variation will

— 3-,-y
3

-{-.y (1 . . .

come out ——

-

T;
-— then, substi-

tuting the values of y, y, y (found from the

equation of the curve) into this quantity, it will

give the variation sought.

Ex. Let the curve be the parabola, whose
equation is ax — y

2
. Here then.

2

yy
— aic — a,

and y = ; hence y
——— — -—— ,

andJ
2y

J % 4y
3

y Therefore3
.
2/ 8/

— 3vy
2

-f- y (1 -f- v
2

)
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the variation sought.

VARIOLfE, the small-pox, in medicine.
See Medicine, and Vaccination.
VARNISH, a thick, viscid, shining liquor,

used by painters, gilders, and various- other

artificers, to give a gloss and lustre to their

works
;

as also to defend them from the

weather, dust, &c. See Resins.

A coat of varnish ought to possess the fol-

lowing properties: 1. ft must exclude the-

action of the air
;
because wood and metals,

are varnished to defend them from decay
and rust. 2. It must resist water

;
for other-

wise the effect of the varnish could not be
permanent. 3. It ought not to alter suck-

colours as are intended to be preserved by
this means. It is necessary, therefore, that

a varnish should be easily extended or spread
over the surface, without leaving1 pores or
cavities, that it should not crack or scale, and.

that it should resist water.

Resins are the only bodies that possess

these properties, consequently they must
form the basis of every varnish. For this

purpose, they must be dissolved, as minutely

divided as possible, and combined in such a
manner, that the imperfections of those that

might be disposed to scale, may be corrected

by others.

Resins may be dissolved by three agents

;

1. bv fixed, or fat oil ;
2. by volatile, or

essential oil ; 3. by spirit of wine. Accord-
ingly we have three kinds oi varnish ; fat or

oilvVarnish, essential oil varnish, and. spirit

varnish.

These agents are of such a nature as eitherc

to dry up and become hard, or to evap rater,

and lly off, leaving the resin fixed behind.
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Varnishes should be carefully kept from

dust, and in very clean vessels
; they should

be laid as thin and even as possible with a
large Hat brush, taking care to lay the strokes
all one way. A warm room is best for var-
nishing in, as cold chills the varnish, and pre-
vents it from lying even.

Varnishes are polished with pumice-stone
and tripoli. The pumice-stone must be re-

duced to a very lane powder, and put upon a
piece of serge moistened with water

;
with

this the varnished subs' ance is to be rubbed
equally and lightly. The tripoli must also
be reduced to a tine powder, and put upon a
clean woollen cloth moistened witli olive-oil,

with which the polishing is to be performed.
'1 he varnish is then to be wiped with soft

linen, and, when quite dry, cleaned with
starch, or Spanish white, and rubbed with
the palm of the hand, or with a linen cloth.

Fat oil varnish. Fixed, or fat oil, will not
evaporate; nor will it become dry of itself.

i o make it dry, it must be boiled with me-
tallic calces or oxides. Litharge is generally
used for this purpose. Oil so prepared is

called drying-oil. To accelerate the drying
ol oil varnish, oil of turpentine is added.

Gum-copal, and amber, are the substances
principally employed in oil varnishes; the
copal being whitest, is used for varnishing
light

;
the amber for dark colours.

It is best to dissolve them before mixing
them with the oil

; because, by this means,
they are in less danger of being scorched,
and at the same time the varnish is more
beautiful. They should be melted in an iron
pot over the lire

;
they are in a proper state

for receiving the oil when they give no re-

sistance to the iron spatula, and when they
run off from it drop by drop.

To make oil varnish, pour four, six, or
eight ounces of drying-oil among sixteen
ounces of melted copal, or amber, by little

and little, constantly stirring the ingredients
at the same time with the spatula. When
the oil is well mixed with the copal or amber,
take it off the lire

; and when it is pretty
cool, pour in sixteen ounces of the essence
of Venice turpentine. After the varnidi is

made, it should be passed through a linen
cloth.

Oil varnishes become thick by keeping

;

but when they are to be used, it is 'only ne-

cessary to pour in a little Venice-turpentine,
and to put them a little on the fire. Less
turpentine is necessary in summer than in

winter; too much oil hinders the varnish
from drying ; but when too little is used, it

cracks, and does not spread properly.

Black varnishes for coaches and iron-
work. This varnish is composed of asphal-
tum, resin, and amber, melted separately,

and afterwards mixed
; the oil is then added,

and afterwards the turpentine, as directed
above. The usual proportions are, twelve
ounces of amber, two of resin, two of asphal-

tum, six of oil, and twelve of turpentine.

A varnish for rendering silk zvater and
air-tight. To render the linseed-oil drying,
boil it with two ounces of sugar of lead, and
three ounces of litharge, for every pint of
oil, till the oil has dissolved them

; then put
a pound of birdlime, and half a pint of the
drying-oil, into a pot of iron or copper,
holding about a gallon

; and let it boil gently
•ver a slow charcoal lire, till the birdlime

ceases to crackle
;
then pour upon it two

pints and a half of drying-oil, and boil It for

about an hour longer, stirring it often with
an iron or wooden spatula. As the varnish,

in boiling, swells much, the pot should be
removed from the lire, and replaced when
the varnish subsides. While it is boiling,

it should be occasionally examined, in order
to determine whether it has boiled enough.
For this purpose, take some of it upon the
blade of a large knife, and after rubbing the

blade of another knife upon it, separate the
knives

; and when, on their separation, the
varnish begins to form threads between the
two knives, it has boiled enough, and should
be removed from the lire. When it is almost
cold, add about an equal quantity of spirit of
turpentine

; mix both well together, and let

the mass rest till the next day
; then, having

warmed it a little, strain and bottle it. If it

is too thick, add spirit of turpentine. This
varnish should be laid upon the stuff when
perfectly dry, in a lukewarm state

; a thin
coat of it upon one side, and, about twelve
hours after, two other coats should be laid

on, one on each side
;
and in 24 hours the

silk may be used.

Mr. Blanchard’s varnish for air-balloons.
Dissolve elastic gum (caoutchouc, or Indian
rubber), cut small, in live times its weight of
spirit ot turpentine, by keeping them some
days together

; then boil one ounce of this

solution in eight ounces of drying linseed-oil

for a few minutes, and strain it. Use it

warm.
Essential oil varnish. The essential var-

nishes consist of a solution of resin in oil of
turpentine, or other essential oil. This var-
nish being applied, the turpentine evaporates,
leaving the resin behind. They are com-
monly used for pictures.

Spirit varnishes. When resins are dis-

solved in alcohol, commonly called spirit of
wine, the varnish dries very speedily, but is

subject to crack. This fault is corrected by
adding a small quantity of oil of turpentine,
which renders it brighter, and less brittle when
dry.

To dissolve gum-copal in spirit of wine.
Dissolve half an ounce of camphor in a pint
of alcohol, or spirit of wine

;
put it into a

circulating glass, and add four ounces of
copal in small pieces

;
set it in a sand-heat

so regulated, that the bubbles may be count-
ed as they rise from the bottom

; and con-
tinue the same heat till the solution is com-
pleted.

Camphor acts more powerfully upon copal
than any other substance. If copal is finely

powdered, and a small quantity of dry cam-
phor rubbed with it in the mortar, the whole
becomes in a few minutes a tough coherent
mass. The process above described will

dissolve more copal than the menstruum will

retain when cold. The most economical
method will therefore be, to set the vessel
which contains the solution by for a few days;
and when it is perfectly settled, pour otf the
clear varnish, and leave the residuum for a
future operation.

This is a very bright solution of copal
;

it

is an excellent varnish for pictures, and may
perhaps be found to be an improvement in

line japan works; as the stoves used in drying
those articles may drive olF the camphor en-
tirely, and leave the copal pure and colourless
upon the work.

A varnish for wainscot, cane-chairs, Spc,
Dissolve in a quart of spirit of wine, eight
ounces of gum-sandarach, two ounces of seed-
lac, and four ounces of resin

;
then add six

ounces of Venice turpentine. If the varnish
is to produce a red colour, more of the lac
and less of sandaracb should be used, and a
little dragon’s-blood should be added. This
varnish is very strong.

A varnish for toilet-boxes, cases, fans,
4’t*. Dissolve two ounces of gum-masliob,
and eight ounces of gum-sandarach, in a
quart of alcohol : then add four ounces of
Venice-turpentine.

A varnish for violins, and other musical
instruments. Put four ounces of gum-sanda-
rach, two ounces of lac, two ounces of gum-
mastich, an ounce of gum-elemi, into a quart
of alcohol, and hang them over a slow lire
till they are dissolved

; then add two ounces
of turpentine.

Tarnishfor employing vermilionforpaint-
ing equipages. Dissolve in a quail of alco-
hol six ounces of sandaracb, three ounces of
gum-lac, and four ounces of resin; after-
wards add six ounces of the cheapest kind of
turpentine

; mix it with a proper quantity of
vermilion when it is to be used.

Seecl-lac varnish. Take spirit of wine,
one quart

;
put it in a wide-mouthed bottle

;

add to it eight ounces of seed-lac, that is

large-grained, bright, and clear, free from
dirt and sticks; let it stand two days, or
longer, in a warm place, often shaking it.

Strain it through a flannel into another bottle,
and it is fit for use.

Shell-lac varnish. Take one quart of
spirit of wine, eight ounces of the thinnest
and most transparent shell-lac, which, if

melted in the flame of a candle, will draw
out in the longest and finest hair

; mix and
shake these together, and let them stand in
a warm place lor two days, and it is ready
for use. This varnish is softer than that which
is made from seed-lac, and therefore is not
so useful

; but may be mixed with it for var-
nishing wood, &c.

White varnish for clock-faces, Sfc. Take
of spirit of wine (highly rectified) one pint,
which divide into four parts; then mix one
part with half an ounce of gum-mastich, in a
phial; one part of spirit, and half an ounce of
gum-sandarach, in another phial

; one part of
spirit, and half an ounce of the whitest parts
of gum-benjamin. Then mix and temper
them to your mind. It would not be amiss
to add a little bit of white resin, or clear Ve-
nice-turpentine, in the mastich-bottle

; it

will assist in giving a gloss. If your varnish
proves too strong and thick, add spirit of
wine only; if too hard, some dissolved mas-
tich

;
if too soft, some sandaracb or benjamin.

No other rule can be given, unless the qua-
lity of the gums and the spirit could be ascer-
tained. When you have brought it to a
proper temper, warm the silvered plate be-
fore the fire, and with a flat camefs-hair
pencil, stroke it all over until no white streaks
appear.

Varxish, among medallists, signifies the
colours antique medals have acquired in the
earth.

The beauty which nature alone is able to
give to medals, and art has never yet attain-
ed to counterfeit, enhances the value of them;
that is, the colours, with which certain soils)
in which they have a long time lain, tinge



VAU
metals ;

some of which are blue, almost

as beautiful as the turquoise ;
others with an

inimitable vermilion colour ;
others with a

certain shining polished brown, vastly finei

than Brasil figures.

The most usual varnish is a beautiful

green, which hangs to the finest strokes with-

out effacing them, more accurately than the

finest enamel does on metals. No metal but

brass is susceptible of this ;
for the green rust

that gathers on silver always spoils it, and it

mustbe got off with vinegar or lemon-juice.

Falsifiers of medals have a false or modern

varnish, which they use on their counterfeits,

to give them the appearance, or air, of being

antique. But this may be discovered by its

softness, it being softer than the natural var-

nish, which is as hard as the metal itself. Some

deposit their spurious metals in the earth for

a considerable time, by which means they

contract a sort of varnish, which may impose

upon the less knowing ;
others use sal ammo-

niac, muriat of ammonia, and others burnt

paper.

VARRONIA, a genus of plants of the

class and order pentandria monogynia. The

corolla is five-cleft; drupe with a four-celled

nut. There are nine species, shrubs of the

West Indies.

VASSAL, in old law-books, denotes a te-

nant that held in fee of his lord, to whom he

vowed fidelity and service.

VATERIA, a genus of the polyandria

monogynia class of plants, the flower of which

consists of five oval and patent petals
;
and

its fruit is a turbinated, coriaceous, and uni-

locular capsule, containing a single oval seed.

There is one species.

VATICA, a genus of the dodecandria mo-

nogynia class and order of plants. 1 he ca-

lyx is five-cleft; petals five; anthers 15,

sessile, four-celled. There is one species, a

tree of China.

VAULT, in architecture, an arched

roof, so contrived that the stones which

form it sustain each other. Vaults aie, on

many occasions, to be preferred to soffits or

\
ceilings, as they give a greater height and

|!
elevation, and are besides more firm and

durable.
,

Salmasius observes, that the antients had

only three kinds of vaults. The first was the

fornix, made cradle-wise ;
the second a tes-

tudo, i.e. tortoise-wise, which the French

call eul de four, or oven-wise; and the third

! concha, or trumpet-wise. Bwt the moderns

have subdivided these three sorts into many

more, to which they have given different

names, according to their figures and uses ;

gome of them are circular, and others ellip-

tical.

Again, the sweeps of some are larger,

others less, portions of a sphere. All such

as are above hemispheres are called high, or

surmounted vaults ;
and all that are less than

hemispheres, are called low, or surbased

vaults, or testudines.

In some vaults the height is greater than

the diameter ;
in others it is less ;

others

aaain are quite flat, and only made with

haunses ;
others like ovens, or in the form of

a cul de four, &c. and others growing wider

as they lengthen, like a trumpet.

Vaults, master, are those that cover the

principal parts of buildings, in contradistinc-

tion to the upper or subordinate vaults, which

4

VAU
only cover some little part, as a passage or

j

gate, &e.
Vault, double, is one (hat is built over

another, to make the outer decoration range

with the inner ; or, to make the beauty and

decoration of the inside consistent with that

of the outside, leaves a space between the

concavity of the one and the convexity of

the other ; instances of which we have in

the dome of St. Peter’s at Rome, St. Paul’s

at London, and in that of the Invalids at

Paris.

Vaults with compartments, are such

whose sweep, or inner face, is enriched with

pannels of sculpture, separated by platbands.

These compartments, which are of different

figures according to the vaults, and usually

gilt on a white ground, are made with stone

or brick walls, as in the church of St. Peter

at Rome, or with plaister on timber vaults.

Vaults, theory of. A semicircular arch

or vault, standing on two piedroits, or im-

posts, and all the stones that compose them,

being cut, and placed in such manner as that

their joints or beds, being prolonged, do all

meet in the centre of the vault
;

it is evident

that all the stones must be in the form of

wedges, i. e. must be wider and bigger at top
;

by means of which they sustain each other,

aud mutually oppose the effort of their

weight, which determines them to fall. The
stone in the middle of the vaults, which

stands perpendicular to the horizon, and is

called the key of the vault, is sustained on

each side by two contiguous stones, just as by
two inclined planes ; and, consequently, the

effort it makes to fall is not equal to its

weight. But still that effort is the greater,

as the inclined planes are less inclined ; so

that if they were infinitely little inclined,

i.e. if they were perpendicular to the horizon

as well as the key, it will tend to fall with its

whole weight, and would actually fall but

for the mortar. The second stone, which is

on the right or left of the key-stone, is sus-

tained by a third, which, by virtue of the

figure of the vault, is necessarily more inclin-

ed to the second than the second is to the

first ;
and consequently the second, in the

effort it makes to fall, employs a less part of

its weight than the first. For the same rea-

son, the stones from the key-stone employ
still a less and less part of their weight to the

last; which, resting on a horizontal plane, em-
ploys no part of its weight, or, which is the

same thing, makes no effort at all, as being

entirely supported by the impost. Now, in

vaults,"a great point to be aimed at is, that all

the voussoirs, or key-stones, make an equal

effort towards falling. To effect this, it is

visible, that as each (reckoning from the key
to the impost) employs still a less and less

part of its whole weight ; the first, for in-

stance, only employing one-half ; the second,

one third
;
the third, one-fourth, &c. there

is no other way of making those different

parts equal, but by a proportionable augmen-
tation of the whole

; i. e. the second stone

must be heavier than the first, the third than

the second, &c. to the last
;
which should be

infinitely heavier..

M, De la Hire demonstrates what that

proportion is, in which the weight of the

stones of a semicircular arch must be increas-

ed to be in equilibrio, or to tend with equal

forces to fall, which is the firmest disposition

a vault can haye. The architects before him

V E L 847

had no certain rule to conduct themselves by,

but did all at random. Reckoning the de-

grees of the quadrant of a circle, from the

key-stone to the impost, the extremity of

each stone will take up so much the greater

arch as it is farther from the key.

M. De la Hire’s rule is, to augment the

weight of each stone above that oi the key-

stone, as much as the tangent of the arch ol

the stone exceeds the tangent of the arch of

half the key. Now the tangent of tlu: last;

stone of necessity becomes infinite, and of

consequence its weight should be so too ;

but, as infinity has no place in practice, the

rule amounts to this, that the last stones

should be loaded as much as possible, that

they may the better resist the effort which

the vault makes to separate them; which is

called the shoot or drift of the vault. Mr.

Parent has since determined the curve, or

figure, which the extrados, or outside of a

vault, whose intrados, or inside, is spherical,

must have, that all the stones may be in.

equilibrio.

Vault, key of, is a stone or brick in the

middle of the vault, in form of a truncated,

cone, serving to bind or fasten all the rest.

UBIQU I'PARIAN S, in church-history,

a sect of heretics who sprung up in Germany
about the year 1590, and maintained that the

body of Jesus Christ is ubique, every where,

or in every place, at the same time. Flow-

ever, they were not quite agreed among
themselves

;
some holding, that the body of

Jesus Christ, even during his mortal life, was

every where ;
and others dating the ubiquity

of his body from the time of his ascension

only.

VECTOR, in astronomy, a line supposed*

to be drawn from any planet moving round a.

centre, or the focus of an ellipsis, to that,

centre or focus.

VEER, a sea-term variously used. Thus
veering out a rope,.denotes the letting it go
by hand, or letting it run of itself. It is not

used for letting out any running rope except-

the sheet.

Veer is also used in reference to the wind;

for, when it changes often, they say it veers

about.

VEGETATION. See Plants, physi-

ology of
VEIN. See Anatomy.
Vein, among miners, is that space which

is bounded with woughs, and contains ore,,

spar, canck, clay, chirt, croil, brownhen,
pitcher-chirt, cur, which the philosophers call

the mother of metals* and sometimes soil of

all colours. When it bears ore, it is called a
quick vein ; when no ore, a dead vein.

VELEZIA, a genus of the pentandria di-

gynia class and order of plants. The calyx

is filiform, five-toothed; corolla five-peta lied,

small; capsules one-celled
;

seeds numerous.
There is one species.

VELLA, a genus of the tetradynamia si-

liculosa class of plants, with a tetrapetalous

cruciform flower ;
the stamina are six fila-

ments, about the length of the cup ; and the

fruit is a globose, cristated, bilocular pod,
containing a few roundish seeds. There are

two species.

VELVET, a rich kind of stuff, all silk,

covered on the outside with a close, short,

fine, soft shag, the other side being a very
strong close tissue. The nap or shag, called

also the velveting, of this stuff, is formed of
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part of the threads of (lie warp, which the
workman puts on a long narrow-channeled
ruler or needle, which he afterwards cuts, by
drawing a sharp steel tool along the channel
of the needle to the ends of the warp.

ihere are velvets of various kinds, as
Plain, tnatis, uniform and smooth, without

either figures or stripes.

Figured velvet, that is, adorned and worked
with divers figures, though the ground is the
same with the figures; that is, the whole sur-
face velveted.

Ramaged or branched velvet, representing
long stalks, branches, &c. on a satin ground,
which is sometimes of the same colour with
the velvet, but more usually of a different
one. Sometimes, instead of satin, thev
make the ground of gokl and silver

; whence
the denominations of velvets with gold ground,
&c.

Shorn velvet, is that wherein the threads,
that make the velveting, have been ranged in

the channeled ruler, but not cut there.
Striped velvet, is that wherein there are
stripes of different colours running along the
warp; whether these stripes are partly velvet
and partly satin, or all velveted. Out vel-

vet, is that whereon the ground is a kind of
taffety, or gros de tours, and the figures vel-
vet.

Velvets are likewise distinguished, with re-
gard to their different degrees of strength and
goodness, into velvets of four threads", three
threads, two threads and a thread and a half.

The first are those where there are eight threads
of shag, or velveting, to each tooth of the
reed

; and the second have only six, and the
rest four.

In general, all velvets, both worked and
* . cut, shorn and flowered, are to have their

warp and shag of orgahsin, spun and twisted,
or thrown in the mill

;
and their woof of silk

well boiled, &c.
V ENTERING, Vaneering, or Fin ee ic-

ing, a kind of marquetry, or inlaying, where-
by several thin slices or leaves of fine woods,
of different kinds, are applied and fastened
on a ground of some common wood.

There are two kinds of inlaying; the one
which is the most common and more ordinary,
goes no farther than the making of compart-
ments of different woods

; the other requires
much more art, in representing flowers,
birds, and similar figures.

I he first kind is properly called veneerin'*';
the latter is more properly called marquetry!
The wood used in veneering is first sawed

out into slices or leaves about a line iji thick-
ness ; i. c, the twelfth part of an inch. In
order to saw them, the blocks or planks are
placed upright, in a kind of sawing-press.

These Tices are afterwards cut into narrow
slips, and fashioned divers ways, accordin'*
to the design proposed

; then the joints haw
ing been exactly and nicely adjusted, and
the pieces brought down to their proper
thickness with several planes for the pur-
pose, they are glued down on a ground or
block, with good strong English glue.

The pieces being thus jointed and glued,
the work, if small, is put in a press; if lame!
it is laid on a bench covered with a board!
and pressed down with poles or pieces of
wood, one end of which reaches to the ceil-

ing of the room, and the other bears on the
board.
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When the glue is thoroughly dry, it is

taken out of the press, and finished
;

first with
little planes, then with scrapers, some of which
resemble rasps, which take off the dents, &cc.
left by the planes.

Alter it has been sufficiently scraped, they
poush it with the skin ot a dog-fish, wax, and
a blush, or polisher ot ^have-grass

; which is

tiie last operation.

VENIRE FACIAS, in law, a writ judicial
awarded to the sheriff to cailse a jury of the
neighbourhood to appear, when a cause is

brought to issue, to try the same ; and if the
jury come not at the day of this writ, then
there shall go a habeas corpora, and after a
distress, till they appear. 2 Haw. 29S.

^ enire facias, is also the common process
upon any presentment, being in nature of
a summons for the party to appear; and this
is a proper process to be first awarded on an
indictment lor any crime under the degree
ot treason, or felony, or maihem, except in
such cases wherein ‘other process is directed
by statute. And it by the return to such
venire, it appears that the party lias lands in
the county, whereby he may be distrained,
then a distress infinite shall

" be issued from
time to time till he appears

; but if the she-
riff returns that he has no lands in his baili-

wick, then upon his non-appearance, a writ
of capias shall issue to take his body. 4
Black. 313.

\ ENI ILAGO, a genus of the class and
order or plants pentandria monogynia. 'File
calyx is tubular; corolla, scales protecting
the stamen, which are inserted in the calyx.
There is one species, a shrub of the East
Indies.

VENI ILATOE, a machine by which the
noxious air of any close place, as an hospital,
gaol, ship, chamber, &c. may be changed
for fresh air.

°

'1 he noxious qualities of bad air have been
long known

; and Dr. Hales and others have
taken great pains to point out the mischiefs
arising from foul air, and to prevent or re-
medy them. That philosopher proposed
an easy and effectual one, by the use of his
ventilators

; the account of which was read
before the Royal Society in May 1741. In
mines, ventilators may guard against the
suffocations, and other terrible accidents,
arising from damps. The air of gaols has
often proved infectious

;
and we had a fatal

proof of this, by the accident that happened
some years since at the Old Bailey sessions.
Alter that, ventilators were used in the pri-
so-:is, which were worked by a small windmill,
as that placed on t lie top of Newgate

;
and

the prison became more healthy.
Dr. Hales farther suggests', that venti-

lators might be of use in making salt; for
which purpose there should be a' stream of
water to work them

; or they might be work-
ed by a windmill,, and the brine should be in
long narrow canals, covered with boards of
canvas, about a foot above the surface of the
brine, to confine the stream of air, so as to
make it act upon the surface of the brine, and
carry off the water in vapours. Thus it

might be reduced to a dry salt, with a saving
of fuel, in winter and summer, or in rainy
weather, or any state of the air whatever.
Ventilators, he apprehends, might also serve
for drying linen hung in low, long, narrow
galleries, especially in damp or rainy weather,
and also in drying woollen cloths after they

are fulled or dyed
; and in this rase the ven-

iiiators might be worked by the fulling water*
miih Venfilators might ‘also be ah useful
appendage to malt and hop-kilns

; and the
same author is farther of opinion, that a venti-
lation of warm dry air from the adjoinin'*
stove, with a cautious hand, might be ‘of ser-
vice to trees and plants in green-houses

;

where it is well known that air full of rancid
vapours which perspire from the plants, is

very unkindly to them, as well as the va-
pours from human bodies are to men; for
tresh air is as necessary to the healthy state
of vegetables, as of animals. Ventilators
are also of excellent use for drying corn,
hops, and malt. Gunpowder mav be tho-
roughly dried, by blow ing air up through it
by means of ventilators

; which is of great
advantage to the strength of it. These ven-
tilators, even tiie smaller ones, will also serve
to purify most easily, and effectually, the
bad air ota ship’s well, before a person is sent
down into it, bv blowing air through a tank
reaching near the bottom of it. "'And in a
similar manner may stinking water, and ill-

tasted milk, & c. be sweetened, viz. by pass-
ing a current of air through them, from bot-
tom to top, which will carry the offensive
particles along with it.

The method of drawing off air from ships
by means of fire-pipes-, which some have pre-
ferred to ventilators, was published bv sir
Robert Moray, in the Philos. Trans, for
1 6(35 . I hese are metal pipes, about 21-
inches diameter, one of which reaches from
the fire-place to the well of the ship, and
Hire othera branches go to other parts of the
ship

; the stove-hole and ash-hole being
closed up, the lire is supplied with air through
these pipes.

°

In the latter part of the year 1741, Mr.
Triewald, military architect to the king of
Sweden, informed the secretary to the Royal
Society, that he had in the preceding spring
invented a machine for the use of ships of
war, to draw out the foul air from under their
decks, which exhausted 36172 cubic feet of
air in an hour, or at the rate of 21732 tuns in
24 hours. In 1742 he sent one of these to
France, which was approved of by the Aca-
demy of Sciences at Paris, and the navy of
trance was ordered to be furnished with the
like ventilators-

There are various ways of ventilation, or
changing the air of rooms. Mr. Tidd con-
trived to admit fresh air into a room, by tak-
ing out the middle upper sash pane of glass,
and fixing in its place a frame box, with a
round hole in its middle, about six or seven
inches diameter; in win h hole are fixed
behind each other, a set of sails of very thin
broad copper-plates, which spread over and
cover the circular hole, so as to make the
air which enters the room, and turning round
these sails, to spread round in thin sheets
sideways; and so not to incommode persons
by blowing directly upon them, as it would
do, it it was not hindered by the sails.

This method however is very unseemly
and disagreeable in good rooms; and there-
fore. instead of if, the late ingenious Mr. JohnV hitehurst substituted another

; which was
to open a small square or rectangular holem the party-wall of the room, in 'the upper
part near the ceiling, at a corner-or part' dis-
tant from the lire

; and before it he placed a
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thin piece of metal or pasteboard, kc. at-

tached to the wall in its lower part just be-

low the hole, but declining from it upwards,

go as to give the air, that enters by the hole,

a direction upwards against the ceiling, along

which it sweeps and disperses itself through

the' room, without blowing in a current

against any person. This method is very use-

ful to cure smoky chimneys, by thus admit-

ting conveniently fresh air. A picture pla-

ced before the hole prevents the sight of it

from disfiguring the room. This, and many

other methods of ventilating, he meant to

have published, and was occupied upon,

when death put an end to his useful labours.

These since have been published, viz. in

]7f)4, 4to. by Dr. WilVan.

VENTRILOQUISM, an art by which

certain persons can so modify their voice, as

to make it appear to the audience to proceed

from any distance, and in any direction.

Some faint traces of this art are to be found

in the writings of theantients; and it is the

opinion of M. De !a Chapelle, who in the

y ear 1772 published an ingenious work on the

subject, that the responses of many of the

oracles were delivered by persons thus quali-

fied, to serve the purposes of delusion. As

the antient ventriloquists, when exercising

their art, seemed generally to speak from

their own bellies, the name by which they

were designed was abundantly significant,

but it is with no great propriety that modern

performers are called ventriloquists, and their

art ventriloquism, since they appear more

frequently to speak from the pockets of their

neighbours, or from the roof or distant cor-

ner” of the room, than from their own mouths

or their own bellies.
_ .

From Rrodeau, a learned critic of the six-

teenth century, we have the following ac-

count of the feats of a capital ventriloquist

and cheat, who was valet-de-chambre to

Francis the First. The fellow, whose name

was Louis Brabant, had fallen desperately in

love with a young, handsome, and rich heir-

ess
;
but was rejected by the parents as an

unsuitable match for their daughter, on ac-

count of the lowness of his ciicumstanc.es.

The young lady’s father dying, he made a

visit to the widow, who was totally ignoiant

of his singular talent. Suddenly, on his first

appearance in open day, in her own house,

and in the presence of several persons who

were with her, she heard herself accosted, in

a voice perfectly resembling that ol her dead

husband, and which seemed to proceed from

above, exclaiming, “ Give my daughter in

marriage to Louis Brabant ;
he is a man ot

great fortune, and of an excellent character.

I now endure the inexpressible torments of

purgatory, for having refused her to him. If

•you obey this admonition, I shall soon be

delivered from this place of torment. V ou

will at the same time provide a worthy hus-

band for your daughter, and procure ever-

lasting repose to the soul of your poor hus-

band.” . ,

'Phe widow could not for a moment lesist

this dread summons, which had not the most

distant appearance of proceeding from Louis

Brabant ;
whose countenance exhibited no

visible change, and whose lips were close and

motionless, during the delivery of it. Ac-

cordingly, she consented immediately to

receive him for her son-in-law. Louis s fi-

nances, however, were in a very low situa-
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tion ; and the formalities attending the mar-

riage-contract rendered it necessary for him

to exhibit some show of riches, and not to

give the ghost the lie direct. lie accordingly

went, to work upon a fresh subject, one Cornu,

an old and rich banker at Lyons; who had

accumulated immense wealth by usury and

extortion, and was known to be haunted by

remorse of conscience on account of the

manner in which he had acquired it.

Having contracted an intimate acquaint-

ance with this man, he, one day while they

were sitting together in the usurer’s little

back parlour, artfully turned the .conversation

.on religious subjects, on demons and spec-

tres, the pains of purgatory, and the torments

of hell. During an interval of silence be-

tween them, a voice was heard, which to the

astonished banker seemed to be that of his

deceased father, complaining, as in the

former case, of his dreadful situation in pur-

gatory, and calling upon him to deliver

him instantly thence, by putting into the

hands of Louis Brabant, then with him, a

large sum for the redemption of Christians

then in slavery with the l urks
;
threatening

him at the same time with eternal damnation

if he did not take this method to expiate like-

wise his own sins. The reader will naturally

suppose that Louis Brabant affected a due

degree of astonishment on the occasion ; and

further promoted the deception, by acknow-

ledging Lis having devoted himself to the pro-

secution of the charitable design imputed

to him by the ghost. An old usurer is natu-

rally’ suspicious. Accordingly the wary

banker made a second appointment with the

ghost’s delegate for the next day ;
and, to

render any design of imposing upon him ut-

terly abortive, took him into the open fields,

where not a house, or a tree, or even a bush,

or a pit, was in sight, capable of screening

any supposed confederate. This extraordi-

nary caution excited the ventriloquist to

exert all the powers of his art. Wherever

the banker conducted him, at every step his

ears were saluted on all sides with the com-

plaints and groans not only of his father, but

of all his deceased relations, imploring him

for the love of God, and in the name of every

saint in the calendar, to have mercy on his

own soul and theirs, by effectually seconding

with his purse the intentions of his worthy

companion. Cornu could no longer resist

the voice of heaven, and accordingly carried

his guest home with him, and paid him down

10,000 crowns: with which the honest ven-

triloquist returned to Paris, and married his

mistress. The catastrophe was fatal. The
secret was afterwards blown, and reached the

usurer’s ears
;
who was so much affected by

the loss of his money, and the mortifying

railleries of his neighbours, that he took to

his bed and died.

This trick of Louis Brabant is even ex-

ceeded by an innocent piece of waggery

played oft not forty years ago by another

French ventriloquist on a whole community.

We have the story from M. De la Chapelle,

who informs us, that M. St. Gill, the ventrilo-

quist, and his intimate friend, returning home

from a place whither his business had carried

him, sought for shelter from an approaching

thunder-storm in a neighbouring convent.

Finding the whole community in mourning,

he enquired the cause, and was told that

one of their body had died lately, wjio was

5P

the ornament and delight of the whole so-

ciety. To pass away the time, he walked

into the church, attended by some of the re-

ligious, who showed him the tomb of their

deceased brother, and spoke feelingly of the

scanty honours they had bestowed on his

memory. Suddenly a voice was heard, ap-

parently proceeding from the roof of the

quire, lamenting the situation of the defunct

in purgatory, and reproaching the brother-

hood with their lukewarmess and want ot

zeal on his own account. I he friars, as soon

as their astonishment gave them power to

speak, consulted together, and agreed to ac-

quaint the rest of the community with this

singular event, so interesting to the whole

society. M. St. Gill, who wished to carry

on the joke still farther, dissuaded them from

taking this step ;
telling them that they

would be treated by their absent brethren as

a set of fools and visionaries. He recom-

mended to them, however, the immediately

calling of the whole community into the

church, where the ghost of their departed

brother might probably reiterate his com-
plaints. Accordingly all the friars, novices,

lay-brothers, and even the domestics of the

convent, were immediately summoned and
collected together. In a short time the voice

from the roof renewed its lamentation and
reproaches, and the whole convent fell on

their faces, and vowed a solemn reparation.

As a first step, they chanted a De profundis

in a full choir: during the intervals of which

the ghost occasionally expressed the comfort

he received from their pious exercises and
ejaculations on his behalf. When all was
over, the prior entered into a serious conver-

sation with M. St. Gill
;
and on the strength

of what had just passed, sagaciously inveigh-

ed against the absurd incredulity of mo-
dern sceptics and pretended philosophers,

on the article of ghosts or apparitions. M.
St. Gill thought it now high time to disabuse

the good fathers. This purpose, however,

he found it extremely difficult to effect, till he

had prevailed upon them to return with him
into the church, and there be witnesses of

the manner in which he had conducted this

ludicrous deception.

A ventriloquist, who performed feats

somewhat similar to these, made his appear-

ance in Edinburgh, and many of the other

towns of Great Britain, a few years ago. He
imitated successfully the voice of a squeaking

child, and made it appear to proceed from

whatever place he chose ;
from the pockets of

the company ;
from a wooden doll, with which

he held many spirited conversations ;
from be-

neath a hat or a wine-glass, and out of any

person’s foot or hand. When the voice seem-

ed to come from beneath a glass or hat, it

was dull and on a low key, as sounds con-

fined always are
;
and what evinced his dex-

terity was, that when the glass was raised

from the table during the time of his speak-

ing, the words or syllables uttered afterwards

were on a higher key, in consequence, one

would have thought, of the air being read-

mitted to the speaker. This part of the ex-

periment failed, however, when the manage-

ment of the glass was at a distance committed

to any of the company ;
but as the room was

not well illuminated, we are inclined to at-

tribute this failure to the ventriloquist not

being able to perceive at what precise instant

of time the glass was removed from t*he table.
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I be same artist imitated the tones of a scold-
ing old woman, disturbed at unseasonable
hours by a person demanding admission into
her house. \\ e have heard that, when in

Edinburgh, the same practitioner astonished
a number of persons in the Fishmarket, by
making a fish appear to speak, and give the
lie to its vender, who affirmed that it was
fresh, and caught in the morning.

1 lie editor ot this dictionary heard some
years ago, in Portugal, a ventriloquist who
was at least equal to any of those above-men-
tioned. Indeed, he could scarcely have be-
lieved the fact from any authority, had he
not been himself an ear-witness. The man
held conversations with the figure of a child, i

which he carried under his -cloak, with per-
sons apparently out of the room, in the street,

and even on the roof of the house. The
voices were all varied according to the
character of the person with whom he affect-

ed to converse, and it was impossible not to
believe that they proceeded from the quarter
where he pretended they were stationed.
We have never, we confess, found a satis-

factory explanation of this phenomenon. The
most plausible is that which refers it to a cer-
tain delicacy of ear in the performer. Such
an ear, it is observed, perceives every differ-

ence which change of place produces in the
same sound ; and if a person possessed of
such an ear has sufficient command over his

organs of speech, to produce by them a sound
in all respects similar to another proceeding
from any distant object, to the audience the
sound which lie utters must appear to pro-
ceed from that object. If this is the true
theory of ventriloquism, it does not seem
to be possible for the most expert ven-
triloquist to speak in his usual tones of con-
versation, and at the same time make the
voice appear to come from a distance

; for
these tones must be supposed familiar to his

audience, and to be in their minds associated
with the ideas of his figure, place, and dis-

tance. There can, however, be no doubt,
that if, by a peculiar modification of the
organs ot speech, a sound of any kind can be
produced, which in faintness, tone, body, and
in short every other sensible quality, perfectly
resembles a sound delivered from the roof of
an opposite house, the ear will naturally, with-
out examination, refer it to that situation and
distance ;

the sound which the person hears
being only a sign, which he has from his in-

fancy been constantly accustomed, by expe-
rience, to associate with the idea of a person
speaking from a house-top. If, however,
this theory is true, how comes it that ven-
triloquism is not more frequently and suc-
cessfully practised ? The man whom the
editor saw in Portugal, was apparently an
ignorant and illiterate person, and either
could not, or would not, give any account of
the piinciples of his art.

VENUE, in law, the neighbourhood
whence juries are to be summoned for trial

of causes. In local actions, as of trespass

and ejectment, the venue is to be from the
neighbourhood of the place, where the lands

in question lie
; and in all real actions, the

venue must be laid in the county where the
thing is for which the action is brought. But
in transitor-v actions, for injuries that may
have happened any where, as debt, detinue,

slander, or the lik , the plaintiff may declare

m what county lie pleases
; and then the
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trial must be in that county in which the de-
claration is laid. Though if the defendant
will make affidavit, that the cause of action, if

any, arose not in that, but in another county,
the court will direct a change of the venue,
and oblige the plaintiff to declare in the pro-
per county

; and the court will sometimes
move the venue, from the proper jurisdiction
(especially of the narrow and limited kind),
upon a suggestion duly supported, that a fair

and impartial trial cannot be had therein.
3 Black. 294.
With respect to criminal cases, it is ordain-

ed by stat. 21 Jac. 1. c. 4, that all informa-
lions on penal statutes, shall be laid in the
counties where the offences were committed.

\ ENUS, in astronomy, one of the inferior
planets, revolving round the sun in an orbit
between that of Mercury and the Earth. See
Astronomy.

\ enus, in zoology, a genus of insects be-
longing to the order of vermes testacea. This
animal is a tethys

;
the shell is bivalve

; the
hinge with three teetli near each other, one
placed longitudinally and bent inwards. There
are a great many species, of which the most
remarkable is the mercenaria, or commercial,
with a strong, thick, weighty shell, covered
with a brown epidermis

;
pure white within

;

slightly striated transversely : circumference
above 1 1 inches. These are called in North
America clams

; they differ from other spe-
cies only in having a purple tinge within.
Vv ampum, or Indian money, is made of
them.

Venus’s fly-trap. See Dion.ea Mus-
cipula.
VEPRECUUE, diminutive from vepres,“ a briar or bramble ;” the name of the 31st

order in Linnaeus’s Fragments of a Natural
Method. See Botany.
VERATRUM, a genus of plants of the

class polygamia, and order monoecia
; and in

the natural system arranged under the 10th
order, coronariae. There is no calyx

; the
corolla has six petals ; there are six stamina

;

the hermaphrodite flowers have three pistils

and three capsules. There are four species,
none of which are natives of Britain. The
most important is the album, or hellebore, the
root of which is perennial, about an inch
thick, externally brown, internally white, and
beset with many strong fibres

;
the stalk is I

thick, strong, round, upright, hairy, and
usually rises four feet in height

; the leaves are
numerous, very large, oval, entire, ribbed,
plaited, without footstalks, of a yellowish
green colour, and surround the stem at its

base : the flowers are of a greenish colour, and
appear from June to August in very long,
and branched, terminal spikes.

It appears from various instances, that
every part of the plant is extremely acrid
and poisonous, as its ieaves and even seeds
prove deleterious to different animals. Gred-
ing employed it in a great number of cases of
the maniacal and melancholic kind

; the ma-
jority of these, as might be expected, derived
no permanent benetit

; several, however,
were relieved, and five completely cured by
this medicine. It was the bark of the root,
collected in the spring, which he gave in

powder, beginning with one grain : this dose
was gradually increased according to its

effects. With some patients one or two
grains excited nausea and vomiting, but ge-
nerally eight grains were required to produce

VER
this effect, though in a few instances a scrupl
and even more was given.

\ eratrum has likewise been found useful
in epilepsy, and other convulsive complaints •

out the diseases in which its efficacy seems
least equivocal, are those of the skin

; as
scabies and different prurient eruptions, her-
pes, morbus pedicuiosus, lepra, scrophula
&e. and in many of these it has been suc-
cessfully employed both internally and ex-
ternally. As a powerful stimulant and irri-
tating medicine, its use has been resorted to
only in desperate cases, and then it is first to
be tried in very small doses in a diluted state,
and to be gradually increased according to
the effects.

s

VERB, in grammar, a word serving to
express what we affirm of anv subject, or at-
tribute to it.

\ ERBASCUM, a genus or plants of the
class pentandria, and order monogynia

; andm the natural system arranged under the
28th order, lurid*. The corolla is rotated,
and rather unequal

; the capsule is mono-
locular and bivalved. There are 19 species,
hve of which are natives of Britain :

a siem single, simple, erect, covered wit
leaves, about six feet high

; leaves ]ar°r
broad, white, woolly on both sides, sessile, de
current; flowers terminal, in a long spike
sessile, yellow. Catarrhal coughs and diar
rheeas are the complaints for which it ha
been internally prescribed. Dr. Hume triei
it in both, but it was only in the latter diseas
that this plant succeeded. He relates fou
cases m which a decoction of verbascum wa
given

; and from which he concludes, that i“ is useful in diminishing or stopping diar
rheeas of an old standing, and often in easini
the pains of the intestines. These acquire

'

great degree of irritability
; and the ordinal ’

irritating causes, aliment, bile, distension frori
air, keep up a quicker peristaltic motion
i his is obviated by the emollient and perhan
gentle astringent qualities of tins plant.”

~. The nigrum, or black mullein, having
stem beset with hairs that are beautiful]'
branched

; the blossoms yellow with purpli
tips. It is a beautiful plant, and the flower
are grateful to bees. Swine eat it; sheet
are not fond of it

; cows, horses, and goats
refuse it. I he other British species are tin
Jychmtis, blattana, and virgatum.

VERBENA, a genus of plants of the das
ot diandna, and order of monogynia

; and ii

the natural system arranged under the 40U
order personat*. The corolla is funnel
shaped; calyx one of the teeth truncate
seeds two or four, naked or very thinly aril
led

;
stem two or four. There are 23 species

only one of which is a native of Britain
; tin

officinalis, or common vervain, which grow
on the road-sides near towns and villages
1 he leaves have many jagged clefts, the b?os
soms are pale blue. It manifests a slight de
8ree °f stringency, and was formerly mud
in use as a deobstruent, but is now dis
regarded. Mr. Millar says, that it is neve
found above a quarter of a mile from a house
v hence the common people in England cal
it simpler s joy, becau e, wherever it is found
it is a certain sign of a house being near
SiK ep eat it

; cows, horses, and goals, re-
fuse it.

\ ERBESINA, a genus of the syngenesu
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poly^amia super!] ua class of plants, with a| full comity-court of the same shire, within the

radiated dower, made up of hermaphrodite ! forest where he dwells
;
he is sworn to main-

' ‘

’ tain and keep the assizes of the forest, and

to view, receive and enrol the attachments and

presentments, of all manner of trespasses of

vert and venison in the forest.

There are eleven

See

tubulose ones on the disc, and a few hnulated

ones on the verge ; the seeds are angulated,

and contained in the cup.

species.

VERDEGREASE, orVerdegris.

Copper.

V erdegris is an acetat of copper, useful

in the arts as a pigment. The principles on

which it is formed are these

:

Acetic acid attacks copper very slowly in

open vessels, converts it into an oxide, and

dissolves it ;
but in close vessels no action

takes place. This acid readily combines with

the oxide of copper, and torms with it an

acetat. This salt was known to the antients,

and various ways of preparing it are described

by Pliny. It is usually obtained by exposing

plates of copper to the action ot vinegar, till

they are converted to a bluish-green powder,

and then dissolving this powder in acetic acid,

and crystallizing it.

Acetat of copper crystallizes in four-sided

truncated pyramids. It has a beautiful bluish-

green colour. Its specific gravity is 1.779.

Its taste is disagreeably metallic, and, like all

the compounds into which copper enters, it

is poisonous. It is very soluble in water

;

alcohol likewise dissolves it. When exposed

to the air, it effloresces. By distillation it

gives out acetic acid. Proust first remarked

that acetous acid and acetic acid form the

same salt with copper; and hence concluded

that there is no difference between the two

acids. When sulphureted hydrogen gas is

made to pass through a solution of this salt in

water, the copper is deoxidized, and pre-

cipitates in the state of a blue sulphuret, and

there remains behind an acid which possesses

the properties of the acetic.

According to Proust, the acetat of copper

is composed of

61 acid and water

39 oxide

100 .

When the verdegris of commerce is put

into water, 0.56 parts of it are dissolved, and

there remain 0.44 parts in the state of a fine

green powder, which remains long suspended

fn the solution. Mr. Proust has ascertained

that this powder is a subacetat of copper. It

is decomposed by sulphuric acid, by potass,

and by distillation. According to the ana-

lysis of Proust, it is composed of

37 acid and water

63 oxide

100 .

of A, be compounded of the ratios of one of A
to A, and of one of B to B.

For, let A contain 11 parts, then one of A to

A is as I to 11, or — . Let B contain 10 parts,
1!

Thus it. appears from the experiments of

this philosopher, that the verdegris of com-

merce is composed of two different acetals of
j

copper; the one soluble in water, the othei :

insoluble. It is much used as a paint ;
and

j

crystallized acetat of copper is a frequent in-
j

gredient in dying compounds. Verdegris is
j

formed in great quantities at Montpelier. A
particular account of the processes followed

in that place has been published by Mr.

Chaptal.

VERDEROR, a judicial officer of the !

king’-s forest, chosen by the king’s writ in the

VERDICT, the answer of a jury, made
upon any cause, civil or criminal, committed

by the court to their examination, and this is

twofold, general or special.

A general verdict is that which is given or

brought into the court in like general terms to

the general issue ; as in an action of disseisin,

the defendant pleads no wrong, no disseisin ;

then the issue is general, whether the fact is

wrong or not ;
which being committed to the

jury, they upon consideration of the evidence

come in and say, either for the plaintiff, that

it is a wrong and disseisin ;
or for the defen-

dant, that it is no wrong, no disseisin.

A special verdict, is when they say at large,

that such a thing and such a thing they find

to be done by the defendant or tenant, so de-

claring the course of the fact, as in their

opinion it is proved ; and as to the law upon

the fact, they pray the judgment of the com"

and this special verdict, if it contains any

ample declaration of the cause from the be-

ginning to the end, is also called a verdict

at large. Co. Lit. 128.

A special verdict is usually found where

there is any difficulty or doubt respecting

the laws
;
when the jury state the facts as

proved, and pray the advice ot the court

thereon. A less expensive, and more speedy

mode however, is to find a verdict generally

for the plaintiff, subject, nevertheless, to the

opinion of the judge, or the court above, on

a special case drawn up and settled by counsel

on both sides.

VERG E signifies the compass of the king’s

court, which bounds the jurisdiction of the

lord steward of the household, and which is

thought to have been 12 miles round.

The term verge is also used for a stick or

rod, whereby one is admitted tenant to a

copyhold estate, by holding it in his hand,

and swearing fealty to the lord of the manor.

VERGERS, certain officers of the courts

of kings’-bench and common-pleas, whose

business it is to carry white wands before the

judges.

There are also vergers of cathedrals, who

carry a rod tipped with silver before the

bishop, dean, &c.

VERJUICE, a liquor obtained from grapes

or apples, unfit for wine or cyder; or from

sweet ones, whilst yet acid and unripe. Its

chief use is in sauces, ragouts, &c. though it

is also an ingredient in some medicinal com-

positions, and is used by the wax-chandlers

to purify their wax.

VERMES, the sixth class of animals in the

Linnsean system, 'comprehending five orders

See Natural History, and Zoology.

VERNIER SCALE, a scale excellently adapt

ed for the graduation of mathematical instru

ments, thus called from its inventor Peter Ver-

nier, a person of distinction in the Franche

Compte. Vernier’s method is derived from the

following principle: If two equal right lines, or

circularises, A, B, are so divided, that the num-

ber of equal divisions in B is one less than the

number of equal divisions of A, then will the

excess of one division of B above one division

5 R 2

then one of B to B is as 1 to 10, or Now

Or

1 _ 11 — 10

ii
—

kTx TT
if B contains «

10 X 11

parts, and A

1 1

~ IcT
x

11

contains

n -j- 1 parts
; then — is one part of B, and

1

n -j- I

is one part of A.

n -j- 1 = X
x « T" i

* ” + 1

The most commodious divisions, and their

aliquot parts, into which the degrees on the cir-

cular limb of an instrument may be supposed to

be divided, depend on the radius of that instru-

ment.

Let R be the radius of a circle in inches; and *

a degree to be divided into n parts, each being

—th part of an inch.

t
Now the circumference of a circle, in parts

of its diameter 2 R inches, is 3,1415926 X 2 R
inches.

Then 360°
; 3,1415926 X 2 R

;

‘
1°

;

3,1415926
. ,— X 2 R inches.

360
Or, 0,01745329 X R is the length of one de-

gree in inches.

Or, 0,01745329 X R X p is the length of 1%
in />th parts of an inch.

But as every degree contains n times such
parts, therefore n — 0,01745329 X R X p-
The most commodious perceptible division ii

- or — of an inch.
8 10

Example. Suppose an instrument of 30 inched
radius, into how many Convenient parts may
each degree be divided ? how manv of these

parts are to go to the breadth of the vernier,

and to what parts of a degree may an observa-
tion be made by that instrument ?

Now, 0,01745 X R = 0,5236 inches, the length

of each degree : and if p is supposed about

of an inch for one division
; then 0,5236 X p— 4,188 shows the number of such parts in a

degree. But as this number must be an integer,

let it be 4, each being 15'
-. and let the breadth

of the vernier contain 31 of those parts, or 7-|°,

and be divided into 30 parts.

Here n = ; then
1

X
1

30

— of a degree, or 30', which is the leaser

120

part of a degree that instrument can show.

If n — — ,
and

5

60

36
; then

1

36

— of a minute, or 20
5 X 36

The following table, taken as examples in the

instruments commonly made from ,5 inches to 8

feet radius, shows the divisions of the limb to

nearest tenths of inches, so as to be an aliquot

of 60’s and what parts of a degree may he esti-

mated by the vernier, it being divided into such

equal parts, and containing such degrees a? theft

columns show.
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Rad
inches.

Parts

in

a deg.

Parts

in

vernier.

Breadth
of

vernier.

Parts

observed.

3 1 15 15* 4' 0"

6 2 20 20| S 0
9 2 20 10* 1 so
12 2 24 12* 1 15
15 3 20 4 1 0
18 3 SO 10* 0 40
21 4 SO 7* 0 SO
24 4 36 9* 0 25
SO 5 SO 7* 0 20
SS 6 SO 54 0 20
42 8 30 0 15

48 9 40 4 0 10

60 10 36 Vo 0 10
72 12 SO 9-7- 0 10
S4 15

i

40
2f 0 6

96 15
|

60 4
J

0 4

By altering- the number of divisions, either in

the degrees or in the vernier, or in both, an an-
gle can be observed to a different degree of ac-
curacy. Thus, to a radius of SO inches, if a de-
gree i

r

s divided into 12 parts, each being five

minutes, and the breadth of the vernier is 21
such parts, or If

0
, and divided into 20 parts,

then '^ x -Q- =-3- = 15": or taking the

breadth of the vernier 2 |-
0
,
and divided into111 0

SO parts
;
then —- x — =

, or 10" : orr
12 SO 360

h X ik = 600
= 60"’ Wl ere the breadth

of the vernier is 4*°.

VERONICA, a genus of plants of the
class diandria, and order monogynia; and in

the natural system arranged under the 40th
order, personatax The corolla is four-cleft,

wheel-shaped, with the lowest segment nar-

rower; capsules superior, two-celled. There
are 57 species

; 15 are natives of Britain, only
two of which have been applied to any use:

3. The officinalis, common male speedwell,

or fiuelin, growing on heaths and barren

f
rounds. An infusion is recommended by
Ioffman as a substitute for tea ; but it is

more astringent and less grateful. The herb
was formerly esteemed in medicine for va-

rious disorders, but is now almost totally dis-

used. Cows, sheep, goats, and horses, eat it

;

swine refuse it. 2. The beccabunga, or com-
mon brook-lime. This plant was formerly
considered as of much use in several diseases,

and was applied externally to wounds and
ulcers : but if it has any peculiar efficacy, it

is to be derived from its antiscorbutic virtue.

VERSE. See Poetry.
VERSED sine of an arch, a segment of

the diameter of a circle, lying between the
foot of a right sine, and the lower extremity
©f the arch.

VERT. See Heraldry.
VERTEBRAE. See Anatomy.
VERTEX. See Anatomy.
VERTICAL "circle, in astronomy, a

great circle of the sphere passing through the

zenith and nadir, and cutting the horizon
,

at right angles : it is otherwise called azi-

muth.
Vertical plane, in perspective, is a

plane perpendicular to the geometrical plane,

passing through the eye, and cutting the per-
spective plane at right angles.

VERTIGO. See Medicine,

V E S

VERVAIN. See Verbena,
AESICA, in anatomy, a bladder

;
a mem-

branous or skinny part, in which any humour
is contained

VESICATORY, an external medicine,
serving to raise a blister; whence also it is

itself, though improperly, called a blister.

VESPA, wasp, a genus of insects of the
order hymenoptera. The generic character
is, mouth with jaws, without proboscis

; upper
wings pleated

; sting concealed
; eyes lunat-

ed ; body smooth.
r

l he genus vespa is of great extent, 140
species

; and is remarkable, like that of apis
or bee, for the singular dexterity with which
it constructs its habitation, which in many spe-
cies is ot considerable size. The common wasp,
or vespa vulgaris, is known to every one. The
nest ot this species is a highly curious struc-
ture, and is prepared beneath the surface of
some dry bank, or other convenient situation.

Its shape is that of an upright oval, often mea-
suring ten or twelve inches at least in dia-

meter : it consists of several horizontal stages
or stories of hexagonal cells, the interstices

oi each story beiug connected at intervals by
upright pillars

; and the exterior surface of
the nest consists of a great many layers or
pieces, disposed over each other in such a
manner as best to secure the interior cavity
from the effects of cold and moisture; the
whole nest, comprizing both walls and cells,

is composed of a substance very much re-
sembling the coarser kinds of whitish-brown
paper, and consists of the fibres of various dry
vegetable substances, agglutinated by a tena-
cious fluid discharged from the mouths of the
insects during their operations. The female
wasps deposit their eggs in the cells, one in

each cell appropriated for that purpose
; from

these are hatched the larvas or maggots,
which bear a near resemblance to those of
bees: they are fed by the labouring wasps
with a coarse kind of honey, and when ar-
rived at their full size, close up their respec-
tive cells with a fine tissue of silken filaments,
and, after a certain period, emerge in their
complete or perfect form: The male insect,
like the male bee, is destitute of a sting.
1 he society or swarm of the common wasp,
consists of a vast number of neutral or labour-
ing insects, a much smaller number of males,
and still fewer females. They do not, like

bees, prepare and lay up a store of honey for

winter use ; but the few which survive the
season of their birth, remain torpid during
the colder months, Wasps in general are
both carnivorous and frugivorous.

The hornet, vespa crabo of Linnaeus, is a
species of a far more formidable nature than
the common wasp, and is of considerably
larger size : its colour is a tawny yellow with
ferruginous and black bars and variegations.
r

i he nest of this species is generally built in the
cavity of some decayed tree, or immediately
beneath its roots

;
and not unfrequently in

timber-yards and other similar situations. It

is of smaller size than that of the wasp, and of
a somewhat globular form, with an opening
beneath; the exterior shell consisting ofmore
or few layers of the same strong paper-like
substance with that prepared by the wasp

:

the cells are also of a similar nature, but
much fewer in number, and less elegantly
composed. The hornet, like the wasp, i's

extremely voracious, and preys on almost
any kind of lfesh animal substances which it

V E S

can obtain, as well as honey, fruit, &c,
Its sting is greatly to be dreaded, and is often
productive of very serious consequences.
A highly elegant wasp’s nest is sometimes

seen during the summer season, attached or
hanging by its base to some straw or other
projecting substance, from the upper part of
unfrequented buildings or outhouses. It

does not much exceed the size of an egg, but
is of a more globular form, and consists of se-
veral concentric bells, with considerable -in-
tervals between each, the interior alone being
entire, and furnished with a small round
orifice : the rest -reaching only about two-
thirds from the base of the nest. In the cen-
tre of the complete or entire bell, is situated
the congeries of cells, built round a small
central pillar attached to the base: the cells
are not very numerous, and their orifices
look downwards. See Plate Nat. Hist. tiff.

417.
°

VESPERTILIO, hat, a genus of mamma-
lia, of the order primates. The generic
character is, teeth erect, sharp-pointed, ap-
proximated

; hands palmated, with a mem-
brane surrounding the body, and giving the
animal the power of flight.

'

'I'he curious formation of these animals
cannot be contemplated without admiration

:

the bones of the extremities being continued
into long and thin processes, connected by a
most delicately formed membrane or skin,
capable, from its thinness, of being contracted
at pleasure into innumerable wrinkle's, so as
to lie in a small space when the animal is at
rest, and to be stretched to a very wide ex-
tent for occasional flight.

Should a speculative philosopher, not
aware of the anatomical impossibility of suc-
cess, attempt, by means of light mcahinery,
to exercise the power of flight, he could not
hit on a more plausible idea than that of copy-
ing the structure described. Accordingly, a
celebrated author has most justly and judicir
ously represented a sage theorist busied in
imitating, for this purpose, “ the folding con-
tinuity of the wing of a bat.”

The 36 species of this extraordinary genus
may be divided into the tailed and the tailless
bats.

1. Vespertiljo murinus, the common btt,
is about two inches arid a half, if measured
from the nose to the tip of the tail; and the
extent of the wings, when fully expanded, is

about nine inches. It is of a mouse-colour,
tinged with reddish

; the wings and ears black

:

these latter are small and rounded.
2. Vespertilio auritus, long-eared bat.. This

species, in its general appearance, is nearly
similar to the former, though rather smaller

;

and the fur has less of the reddish tinge
; but

what immediately distinguishes it as a species,
is the very great size of the ears, which are
more than an inch long, and of a very con-
siderable width

; they are slightly rounded at
the tips, and are furnished internally, as in
most others of this genus, with a kind of se-
condary auricle or internal flap, so placed as
to serve by way of a valve or guard to the
auditory passage. Linnaeus, even hi the
twelfth edition of the Systema Naturae, seems
to entertain a doubt whether this species is

really distinct from the former, or merely a
sexual difference.

This and the former are the two most comr
mon species in this country

; and are t hose
which we so often see fluttering about in. the
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evenings of summer and autumn, frequently'

tittering a sharp stridulous note or scream

during their flight, and pursuing the various

kinds of insects on which they feed, par-

ticularly moths. They are sometimes taken

by throwing up the heads of burdock whilen-

I cd with flour ;
which the bats either mistak-

|
ing for some insect, or casually dashing

i against, are caught by the hooked prickles

and brought to the ground.

The bat is capable, like the mouse, of being

tamed to a certain degree ;
and we are assured

by Mr. White, in his Natural History of Sel-

borne, that he was much amused in the sum-

I mer of the year 1766 with the sight of a tame

bat. “ It would take flies out of a person’s

hand. If you gave it any thing to eat, it

brought its wings round before the mouth,

hovering, anchhiding its head, in the manner

( of birds of prey when they feed. The adroit-

ness it shewed in shearing off the wings of

the flies, which were always rejected, was
1 worthy of observation, and pleased me much.

|
Insects seemed to be most acceptable, though

it did not refuse raw flesh when offt red
;
so

i

that the notion that bats go down chimneys

and gnaw men’s bacon, seems no improbable

story. While I amused myself with this

wonderful quadruped, I saw it several times

confute the vulgar opinion, that bats, when

down on a flat surface, cannot get on the

wing again, by rising with great ease from the

! floor. It ran, I observed, with more dispatch

than I was aware of, but in a most ridiculous

and grotesque manner.”

Bats are commonly supposed to produce

two young at a birth which they suckle for a

: considerable time. When recently born they
1

adhere most tenaciously to the breast of the
:

parent, so as not to be- removed without

difficulty.

Bats lodge in great numbers in the cavities

: of old buildings, under the projections of

walls, in the hollows of trees, in rocky places,

|
ike.. Sc c. During winter they -lie torpid in

,j
these recesses, till the warmth of the vernal

'j atmosphere invites them abroad to make

their evening excursions. When taken torpid

|
and brought into a warm situation, they awake

from their slumber, and again expand their

j
wings. During this state of torpidity, the

1

circulation of the blood is not to be perceived

j iu the smaller vessels ;
but when thus awa-

kened by warmth, it again becomes visible

by the microscope. This was first observed

by Leewenhoeck, who could perceive no ap-

pearance of circulation in such as were taken

[
in their torpid state; but on bringing them

to the fire, the circulation soon became very

brisk.

Bats are said to drink on the wing, like

- swallows, bv sipping the surface, as they play

; tiver pools and streams. They love to fre-

quent waters, not only for the sake ot drink-

Ij in <>, but on account of the insects which are

j
found over them in the greatest plenty.

The general appearance of the bat, together

j
w ith its nocturnal flight, must be confessed to

j

excite the idea of something hideous and dis-

mal
;
and for this reason the antients conse-

crated it to Proserpine, and supposed it to be

one of the inhabitants of her dreary regions

;

and it cannot fail to occur to the recollection

orfevery cue, that painters, in their repre-

sentations of (lends and demons, usually ex-

hibit them with the leathern wings of the bat,

It is also equally evident, that the fabulous

harpies of the antients must have originated

from a similar source; .the larger bats of

India and Africa, by a little poetical exagger-

ation of their manners, answering extremely

well to the general description of those mon-
sters.

3. Vespertilio noctula, the noclule bat, is

considerably larger than the former ; its ex-

tended wings measuring from 14 to 15 inches:

the length from the nose to the tip of the tail

about four inches and a half. The nose is

slightly bilobated ; the ears small and round-
ed

;
the body is fleshy and plump; the

shoulders very thick and muscular
;
the fur

very soft and glossy, and of a bright chesnut-

colour. This is an inhabitant of Britain and
of France, but seems not to have been par-

ticularized as a distinct species, till described

by M. Daubenton in Buffon’s Natural His-

tory. It is said to be common in some parts

of Russia, sheltering in caverns. It flies high

in the air in search of food, and does not skim

near the surface like the smaller bats. It has

been occasionally found in great quantities

under the eaves of old buildings, and has ge-

nerally a strong and unpleasant smell.

5. Vespertilio ferrum equinum, horse-shoe

bat, with a horse-shoe-shaped membrane at

the tip of the nose ;
ears large, broad at the

base, and sharp-pointed, inclining backward;
no smaller or internal ear; colour of the

upper part of the bodv deep-cinereous; of

the lower, whitish. There is said to be a

greater and smaller variety
;

perhaps the

male and female. The greater is above three

inches and a half long from the nose to the tip

of the tail; the extent of wings above 14.

This species is found in France, and, very
rarely, in England. It is also said to be found
about the Caspian Sea.

5. Vespertilio auripendulus, slouch-eared

bat, with large pendulous ears, pointed at the

ends; nose obtuse; tail long, included in a

membrane, and terminated with a hook ; co-

lour above deep-chesnut, lighter on the belly,

and cinereous on the sides ;
length three

inches and four lines; extent of wing 15

inches. Native of Guiana.
6. Vespertilio leporinus, Peruvian bat.

Linnaeus, as Mr. Pennant weil observes, car-

ried away by the love of system, placed this

species, in the twelfth edition of the Systema
Natura*, under a distinct genus, by the name
of noctilio

; stationing it at a great distance

from the rest of the bats, in the order glires,

next to the squirrels. This he did merely on
account of its having only two cutting-teeth

in each jaw. But succeeding observations

have conspired to prove that the number and
disposition of the teeth differ greatly in the

different species of the bats ; so that if a too

rigid regard was paid to this particular, se-

veral distinct genera might be instituted in-

stead of one ; but the general characters of

the bats are so striking as to render this per-

fectly unnecessary.

The Peruvian bat has a head something
like a pug-dog

;
the ears targe and straight,

sharp at the ends, and pointing forwards; two
canine teeth, and tw6 small cutting teeth be-

tween, in each jaw; tail enclosed in the

membrane which joins to each hind leg, and
is also supported by two long cartilaginous

ligaments involved in the membrane; colour
of the fur iron-grey ; body equal in size to a

middling rat
;
extent of wing two feet five

853

’laches, Mr. Pennant observes, that Mr.

Schreber’s figure of this species is erroneoudy

coloured, being represented of a straw-colour.

It is a native of Peru An extraordinary con-

formation, according to Seba, t: kc-s place in

the legs of this bat ;
the tibia and fibula being

placed separately from each other, and each

invested by its own distinct and hairy skin.

These, however, seem to be nothing more

than the two cartilaginous ligaments mention-

ed by Mr. Pennant.

The remaining species (except the last) are

distinguished by having no tails.

7. Vespertilio nasutus, great serotine bat,

with a very long, straight, and strong nose,

sloping down at the end; ears long, erect,

dilated towards the bottom, rounded at the

end; colour of the upper parts a reddish

chesnut
;

sides of a clear yellow ;
remainder

of a dirty white; length five inches and

eight lines
;
extent of wings two feet.

This species is described in the supplemen-

tal volume of the count de Buffon’s Natural

History. It is a native of Guiana, where it

is said to assemble in meadows, arid other

open places, in vast numbers; flying in com-

pany with goatsuckers, and both together in

such numbers as to darken the air.

8. Vespertilio spectrum, spectre bat. This

is a large species, and is a native of South

America, where it is chiefly seen on palm-

trees. The extent of wings is about two feet

two inches, or more ;
and from the nose to-

the rump seven inches and a halt. It has a>

long nose
;
large teeth

;
long, broad, and

upright ears
;
and at the end of the nose is

an upright, long, conical membrane, bending

at the end. H air on the body cinereous, and

pretty long ;
wings fufl of ramified fibres; the

membrane extends from hind leg to hind leg.

There is no tail
;
but three tendons run from

the rump to the edge of the membrane.

Mr. Buffon supposes this to he the vam-
pire

;
but if the accounts of that animal’s

extraordinary faculty may be depended upon,
we are still uncertain as to the species

;
Pisa

and others, who give the relation, omitting

the particular description of the animal; and,

indeed, it is most probable that the faculty

which gave rise to the name is by no means
confined to a single species, but may be prac-

tised by several of the larger bats in warm
climates. See Plate Nat. Hist. fig. 4l6.

9. Vespertilio vampyruSy vampire bat. Of
this tremendous animal there are some va-
rieties in point of size and colour

; or perhaps
they may really be distinct races or species,

though nearly allied. The largest, or the
great 'Female hat, is, in'general, about afoot
long, with an extent of wings about four feet ;

but sometimes it is found far larger, and it

has been said that specimens have been seen
of six feet in extent. The general colour of
the body is a deep reddish brown

; brighter
on the upper part of the neck and shoulders.,

as well as on the under parts of the body.
The nose is sharp and black

; the teeth large
and sharp : there are four cutting-teeth both,
above and below, and the canine teeth are
large and strong ;

the tongue is pointed, and
terminated by sharp prickles.; the ears are
naked, blackish, and large, and are of a point-
ed form. The wings are black, or of the
colour of. those of the common bat. The
membrane is divided behind, quite to the
rump, there being no tail

;
the single claw o*.
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*he wings is large and strong, and those

on the feet extremely so, as well as much
curved.

This is the bat to which Linnseus applied

the title of vampire,, on the supposition of its

being the species of which so many extra-

ordinary accounts have been given relative

to its power of sucking the blood both of men
and cattle. This it is supposed to perform

by inserting its aculeated tongue into the

vein of a sleeping person, in so peculiar a

tuanner as not to excite pain, fanning at the

saifie time the air with its wings, by which

means the sleep is rendered still more pro-

found. This is what appears at first so extra-

ordinary as to justify a degree of scepticism

as to the fact: it is, however, so solemnly re-

lated, and seemingly so well authenticated,

as to enforce belief. Mr. Condamine assures

us, that the large bats have, in certain parts

of America, destroyed, by this means, all the

great cattle introduced there by the mission-

aries. It is affirmed by Bontius, as well as

Nieiihoff, that the bats of Java attack those

who lie with their feet uncovered, whenever

they can gain access ; and Gumiila, who men-
tions a greater and lesser kind, found on the

banks of the Oronoque, declares them to be

equally greedy after human blood. Persons

thus attacked have, in consequence, been

near passing from a sound sleep into eternity.

It is, therefore, very unsafe to sleep with

open windows, or in the open air, in those

regions.

P. Martyr, who wrote soon after the con-

quest of South America, says, that in the

isthmus of Darien, there are bats which suck

the blood of men and cattle, when asleep, to

such a degree as to awaken, and even kill

them.
An instance is also related in colonel Sted-

-man’s Travels in Surinam, as having happen-

ed to himself, which puts the matter beyond

.a doubt.

Lastly, though it seems to have escaped the

attention of modem naturalists, the self-same

faculty lias been, time out of mind, attributed

to the common European bats, which are

said to bite sleeping persons, and to suck the

blood with the greatest avidity. This is men-
tioned by Aldrovandus, who seems to relate

it as a generally-received opinion ; observing,

at the same time, that their attacks are in-

ffinitely inferior to the dangerous ones of the

large exotic bats m India and America.

.
It remains to explain the reason of the

term vampire, by which the above large

species has been distinguished.

A vampire is an imaginary monster, sup-

posed to suck the blood of sleeping persons.

It also alludes to one of the most absurd su-

perstitions that ever entered into the human
mind. About the year 1732, an idea arose

among the vulgar in some parts of Poland and

Hungary, that certain bodies when interred,

became possessed of the power of absorbing

blood from those who were so unfortunate as

to pass over or stand near their graves; it

•was, therefore, supposed necessary to dis-inter

such bodies and wound them with a sword,

by which means this pernicious power was

supposed to be put a stop to, and the blood

;they had unjustly gained was evacuated.

Astonishing as this folly miy appear, it is yet

more astonishing that a gr at many treatises

were written on the subject, and that some
10

considerable time elapsed before the super
stitionwas completely destroyed.

VESTALS, vestales, among the antient

Romans, were priestesses of the goddess
Vesta, and had the perpetual fire committed
to their charge. They were at first only four

in number, but afterwards increased to six;

and it does not appear that their number ever
exceeded six, among whom one was superior

to the rest, and called vestalis maxima.
The vestals were chosen from six to ten

years of age, and obliged to strict continency
for 30 years ; the first ten of which were em-
ployed in learning the ceremonies of religion,

Lite next ten in the performance of them, and
the ten la»t in teaching them to the younger
vestals. The habit of tire vestals consisted of

an head-dress, called infula, which sat close

to their heads, and whence hung certain

laces called vitlao, a kind of surplice made of

white linen, and over it a purple mantle with

a long train to it.

VESTIBULE, in architecture, a kind of

entrance into a large building ; being an open
place before the hall, or at the bottom of the

staircase. Vestibules intended for magnifi-

cence, are usually between the court and the

garden.

,

VESTRY, a place adjoining to a church,
where the vestments of the minister are kept

;

also a meeting at such place where the minis-

ter, churchwarden,, and principal men of

most parishes, at this day make a parish

vestry. On the Sunday before a vestry is to

meet, public notice ought to be given, either

in the church, or after divine service is ended,
or else at the church-door as the parishioners

come out, both of the calling of the said meet-
ing, and also of the time and place of the as-

sembling of it ; and it is reasonable then also

to declare for what business the said meeting
is to be held, that none may be surprized,

but that ail may have full time before, to

consider of what is to be proposed at the said

meeting. Wats. c. 39.

VESUVIAN, a mineral found in lava,

especially at Vesuvius, and formerly con-
founded with hyacinth. Its colour is brown
or greenish, tt is found in masses, but

usually crystallized in rectangular eight-sided

prisms. The primitive form of its crystals is

the cube. The specific gravity is from 3.39

to 3.4. It scratches glass; the fracture is

imperfectly conchoidal. It causes double
refraction. Before the blowpipe it melts into

yellowish glass. It is composed of

26.5 silica

40.2 magnesia
16.2 oxide of iron

16.0 lime

98.9

VETCH. See Vtcia.
VIBRATION, in mechanics, a regular

reciprocal motion of a body, as a pendulum,
&c. which, being freely suspended, swings or

oscillates, first this way, then that.

VIBRIO, a genus of vermes infusoria. The
generic character is, worm invisible to the

naked eye, very simple, round, elongated.

There are 20 species enumerated, and found

chiefly in vegetable inufusions.

VIBURNUM, a genus of plants of the

class pentandria, order trigynia, and in the

nalurtl system arranged under the 43d order,

dumosa*. The calyx is quinquepartite and

above; the corolla divided into five lachins;

the fruit a monospermous berry. There are •

23 species, two of which are natives of Britain, c

1. The lantana, common viburnum, way-. |
faring, or pliant mealy tree, having very

' j
pliant shoots covered with a lightish-brow^ •

bark ; large heart-shaped, veined, serrated 1

leaves, white and hoary underneath, and the
branches terminated by umbels of white
flowers, succeeded by bunches of red berries,

j

2. Theopulus, or Guelder rose, consisting

of two varieties, one with fiat flowers, the
other globular. The former grows 18 or 20
feet high, branching opposite, of an irregular J
growth, and covered with a whitish bark : and
large lobated or three-lobed leaves on glan- I

clukms footstalks. The latter has large globu- 1

lar umbels of white flowers at the ends of the
branches in great abundance. I bis tree when
in bloom exhibits a singularly fine appear-
ance ; the flowers, though small, are collect-

ed numerously into large globular umbels,
round like a ball ; hence it is sometimes
called snowball -tree.

3. The tinus, common laurustinus, or ever-

!

green viburnum. There are a great many
varieties. All the different species of vibur-
num, both deciduous and evergreen kinds,
being of the tree kind, are woody and durable
in root, stem, and branches. They may all

be propagated by layers
; and are of such

hardy temperature as to grow freely in the
open ground all the year, in shrubberies, and
other hardy plantations.

VICAR, one who supplies the place of
another. The priest of every parish is called
rector, unless the praedial tithes are appro-
priated, and then he is styled vicar; and when
rectories are appropriated, vicars are to sup-
ply the rector’s place. For the maintenance
of the vicar, there was then set apart a cer-
tain portion of the tithes, commonly about a
third part of the whole, which are now what
are called the vicarial tithes, the rest being
reserved to the use of the rectors, which for
the like reason are denominated the rectorial

tithes.

V ICARAGE. For the most part vicar-

ages were endowed upon appropriations; but
sometimes vicarages have been endowed
without any appropriation of the parsonage

;

and there are several churches where the
tithes are wholly impropriated, and no vicar-
age endowed; and there the impropriators
are bound to maintain curates to perform di-

vine service, &c. The parsons, patron, and
ordinary, may create a vicarage, and endow
it

;
and in time of vacancy of the church,

the patron and ordinary may do it
; but the

ordinary alone cannot create a vicarage, with-
out the patron’s assent.

VICE, in smithery, and other arts employ-
ed in metals, is a machine, or instrument,
serving to hold fast any tiling they are at
work upon, whether it is to be filed, bent,
rivetted, &c. To file square it is absolutely
necessary that the vice should be placed per-
pendicular, with its chaps parallel to the work-
bench.

Vice, hand
,

is a small kind of vice serving
to hold the lesser works in, that require often
turning about.

Of these there are two kinds: the broad-
chapped hand-vice, which is that commonly
used

;
and the square-nosed hand-vice, sel-
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Pom used but for filing small round work.

sSee Smithery.

I
Vice is also a machine used by the glaziers

[to turn or draw lead into Hat rods, with

grooves on each side to receive the edges of

the glass. See Glazier’s Vice.

[
VICIA, a genus of plants of the class dia-

jdelphia, and order decandria; and in the na-

tural system arranged under the 32d order,

papilionacesc. The stigma is bearded trans-

versely on the lower side. There are 25 spe-

cies, seven of which are natives of Britain,

fl’lie most important are :

1. The sativa, common vetch, or tare.

The stalks are round, weak, branched, about

two feet long. Pinnae five or seven pair, a

little hairy, notched at the end; stipulae den-

tated ;
flowers light and dark purple, on short

pedicles, generally two together
;
pods erect

;

seeds black. It is known to be an excellent

fodder for horses.
' 2. The cracea, tufted vetch. It has a stem

branched, three or four feet long. Leaves

pinnated; pinnae generally 10 or 12 pairs,

lance-shaped, downy
;
stipulate entire ; flowers

purple, numerous, pendulous, in imbricated

spikes. It is also reckoned an excellent fod-

der for cattle.

3. The faba, or common garden-bean. It

is a native of Egypt. It is too well known to

require description.

VICINAGE. Common of vicinage is,

where the inhabitants of two townships, which

lie contiguous, have usually intercommoned

with one another, the beasts of the one stray-

ing mutually into the other’s fields without

'any molestation from either. This, indeed,

is only a permissive right, intended to excuse

what in strictness is a trespass in both, and to

prevent a multiplicity of suits
; and, there-

fore, either township may inclose and bar out

the other, though the^y have intercommoned
time out of mind. Neither has any person of

one town a right to put his beasts originally

into the others common ; but if they escape

and stray there of themselves, the law winks

at the trespass. 2 Black. 34. See Com-
mon.
VIEW, in law, is generally where a real

action is brought in any of the courts of re-

Jcord at Westminster, and it shall appear to

;the court to be proper and necessary that the

jurors should have a view, they may order

special writs of distringas, or habeas corpora,

to issue, commanding the sheriff to have six

jof the first twelve of the jurors therein named,
jor of some greater number of them, at the

' place in question, &c. But as the having a

jview was not a matter of course, though such

a practice had prevailed, and had been

[abused to the purposes of delay, the court

thought it their duty to take care that their

ordering a view should not obstruct justice,

and prevent the cause from being tried
;
and

they resolved not to order one any more,

without a full examination into the propriety

and necessity of it. For they were all clear-

ly of opinion that the act of parliament meant
j that a view should not be granted, unless the

! court were satisfied that it was proper and

I
necessary ; and they thought it better that a

I
cause should be tried upon a view had by any

six, or by fewer than six, or even without any

| view, than be delayed for any greater length

|
of time. Burr. 25b.

VILLAIN, or Villein, a man of servile

or base degree.

V I N
Of these bondmen or villeins, there were

two sorts in England : one termed a villain in

gross, who was immediately bound to the
person of his lord, and his heirs ; the other,
villein regardant to a manor, being bound to

his lord as a member belonging and annexed
to a manor whereof the lord was owner.

Both villains regardant, and villains in gross,

were transferable by deed from one owner to

another. They could not leave their lord
without his permission

;
but if they ran away

or were purloi ned from him, might be claim-
ed and recovered by action like beasts, or
other chattels,. They held indeed small por-
tions of land to sustain themselves and fa-

milies
; but it: was at the mere will of the

lord, who might dispossess them whenever he
pleased. A villain cpuld acquire no property
either in lands or goods

;
but if he purchased

either, the lord might enter upon him, and
seize them to his own use. 1 Black. 93.
VILLA II IA, a genus of plants of the class

and order dioecia pentandria. The calyx
has five petals

; the perianth, is a three-celled
berry. It seems to be little known.
VINCA, in botany, a genus of plants of

the class pentandria, and order monogynia
;

and in the natural system arranged under the
30th order, comforts. The corolla is twist-

ed ; there are two erect follicles
;
the seeds

are naked. There are five species, only two
of which are natives of Britain : 1 . The major,
great periwinkle. 2. The minor, small
periwinkle.

VINCULUM, in mathematics, a character
m form of a line, or stroke, drawn over a
factor, divisor, or dividend, when compound-
ed of several letters or quantities, to connect
them, and shew they are to be multiplied, or
divided, & c. together by the other term.

Thus d x « -f- b—c shews that d is to be mul-
tiplied into a -j- b—c.

VINE)EMI ATRIX, or Vindemiator, a
fixed star of the third magnitude in the con-
stellation Virgo, whose latitude is 16° 12' 34"
north, and longitude 5° 37’ 40" of Libra, ac-
cording to Mr. Flamsteed’s catalogue.
VINE. See Vitjs.

VINEGAR. See Acid, Chemistry,
Acetic, and Acetous Acid.

Vinegar was known many ages before the
discovery of any other acid, those only ex-
cepted which exist ready-formed in vegeta-

bles. It is mentioned by Moses ; and indeed
seems to have been in common use among
the Israelites, and other Eastern nations, at a
very early per iod. It is prepared from wine,

from beer, ale, and other similar liquids.

These are apt, as every one knows, to turn
sour, unless they are kept very well corked.
Now sour wine or beer is precisely the same

'

with vinegar.

Boerhaave describes the following method
of making vin egar, which is said to be still

practised in different places:

Take two large oaken vats or hogsheads,
and in each of these place a wooden grate or

hurdle at the distance of a foot from the bot-

tom. Set tine vessel upright, and on the
grate place a moderately close layer of green
twigs or fresh cuttings of the vine, Then fill

up the vessel with the footstalks of grapes,

commonly called the rape, to the top of the
vessel, which must be left quite open.
Having thus prepared the two vessels,

pour into them tie wine to be converted into

vinegar, so as to fill one of them quite up,
and the other but half-full. Leave them thus
for 24 hours, and then fill up the half-filled

vessel with liquor from that which is quite
full. Four-and-twenty hours afterwards re-

peat the same operation; and thus go on,
keeping the vessels alternately full and half-

full during every 24 hours till the vinegar is

made. On the second or third day there
will arise, in the half-filled vessel, a fermen-
tative motion, accompanied with a sensible

beat, which will gradually increase from day
to day. On the contrary, the fermenting
motion is almost imperceptible in the full

vessel
; and as the two vessels are alternately

full and half-full, the fermentation is by that

means, in some measure, interrupted, and is

only renewed every other day in each ves-
sel.

When this motion appears to have entirely

ceased, even in the half-filled vessel, it is a
sign that the fermentation is finished ; and
therefore the vinegar is then to be put into

casks close-stopped, and kept in a cool
place.

All that is necessary to convert wine or

beer into vinegar, is the contact of the exter-

nal air, a temperature of 80°, and the pre-

sence of some substance to act as a ferment.

Vinegar is a liquid of a reddish or yellowish

colour, a pleasant sour taste, and an agree-

able odour. Its specific gravity varies from
1.0135 to 1. 02*51, and it differs also in its

other properties according to the liquid from
w'hich it has been procured. It is very sub-

ject to decomposition ; but Scheele discover-

ed that if it is made to boil for afew moments,
it may be kept afterwards for a long time

without alteration. Besides acetic acid and
water, vinegar contains several other ingre-

dients, such as mucilage, tartar, a colouring

matter, and often also two or more vegetable

acids. When distilled at a temperature not

exceeding that of boiling water, till about two

thirds of it have passed over, all these impu
rities are left behind, and the product is pure

acid diluted with water.

The acid thus obtained is a liquid as trans-

parent and colourless as water, of a strong

acid taste, and an agreeable colour, somewhat
different from that of vinegar. In this state

it is usually called acetous acid, or distilled

vinegar. See Acetous Acid.

It may be preserved without alteration in

close vessels. When exposed to a moderate
heat, it evaporates completely, and without

undergoing any change in its properties.

When exposed to the action of cold, part of

it congeals. The frozen portion, which con-

sists almost entirely of water, may be easily

separated
;
and by this method the acid niay

be obtained in a high degree of concentra-

tion. The more concentrated the acid is, the

greater is the cold necessary to produce
congelation. Mr. Lowitz has ascertained

that the acid itself, how much soever it may
be concentrated, crystallizes or congeals at

the temperature of—22°.

When acetat of copper, reduced to powder,
is put into a retort and distilled, there comes
over a liquid at first nearly colourless, and
almost insipid, and afterwards a highly con-

centrated acid. The distillation is to be con-
tinued till the bottom of Lie retort is red-hot.

What remains in it then is only a powder of

the colour of copper. The acid product.
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which should be received in a vessel by itself,

js tinged green by a little copper which passes

along 1 with it; but when distilled over again
in a gentle heat, it is obtained perfectly co-

lourless and transparent. The acid thus ob-
tained is exceedingly pungent and concen-
trated. ft was formerly distinguished by the

names of radical vinegar, and vinegar of

Venice.

This acid is transparent and colourless like

water. It has a peculiar aromatic smell when
in the state of acetous acid ; but concentrated

acetic acid, when procured in the usual way,

has an einpyreumatic odour, mixed with the

natural smell of vinegar, owing to a small

portion of oil formed during the process.

A much easier method of obtaining acetic

add than that commonly used has been lately

pointed out by Mr. Badoilier, apothecary at

Chartres. All that is necessary is to distil a

mixture of equal parts of ace! at of lead and

sulphat of copper in a glass retort. The acid

comes perfectly pure on the application of a

moderate heat.

The specific gravity of distilled vinegar

varies from 1.007 to 1.0095; but radical

vinegar is much more concentrated. In that

state^ it is extremely pungent and acrid ;
and

when it is applied to the skin, it reddens and
corrodes it in a very short time. It is ex-

ceedingly volatile ;
and when heated in the

open air,' takes fire so readily, that one would
be tempted to suspect the presence of ether

in it. it unites with water in any proportion

;

and when concentrated, the mixture evolves

a good deal of heat. See Acid, Chemistry,
&c.
VINEYARD, a plantation of vines. See

VlTIS.

The best situation of a vineyard is on the

declivity of an hill, lying to the south. For

the planting of a vineyard, observe the fol-

lowing method : In the month of July, while

the outermost coat of the earth is very dry

and combustible, plough up the sward ;
den-

shire, or burn-beat it, according to art, and in

January following, spread the ashes. The
ground being thus prepared, cut your trenches

across the hill from east to west, because the

vines being thus in ranks, the rising andsetting

of the sun will by that means pass through the

intervals, which it would not do if they were
set in any other position, neither would the

sun dart its rays upon the plants during the

whole course of the day.

Afterwards strain a line, and dig a trench

about a foot deep *, place your sets in it, about

three feet distance one from another
; trim off

1h 1 superfluous roots, leaving no more than

three or four eyes or buds upon that which is

above ground
;
and plant them near half a foot

deep, sloping, after the manner the quick is

commonly set, so that they may point up the

bill. That done, take long dung or straw,

and lay it on the trenches in a convenient

thickness to cover the earth, and preserve the

roots from the dry piercing winds, which

would otherwise much annoy them, and from

the excessive scorching heats in summer ;

keep them well hoed, and free from weeds,

and water them as occasion serves
;
the be i

time to plant is in January.

The first pruning of the new-set vine ought

not to be till January, and then you should

cut off all the shoots as near as you can, spar-

ing but one of the most thriving, on which

vou are to leave only two or three buds, and
2

so let all rest till May. the second year after

planting. Take care then from time to time

to destroy the weeds, and clear the roots of

all suckers, which do but rob and draw out

the virtue of your sets. The same method is

to be followed fhe third year; then dig your

whole vineyard, and lay it very level, taking

care in this operation not to cut or wound any

of the main roots with your spade. As for

the younger roots, it is not so material, as

they will grow the thicker ;
and this year

you may enjoy some of the fruits of your

vineyard, which, if answerable to your expec-

tation, will put you upon providing props for

your vines of about four feet long, which

must be placed on the north side of the

plant. In May, rub off such buds as you
suspect will produce superfluous branches.

When fhe grapes are about the size of bird-

ing-shot, break off the branches with your

hand at the second joint above the fruit, and

tie the rest to the prop : here it is most ad-

visable to break, and not cut, your vine
; be-

cause wounds made with a sharp instrument

are not apt to heal, but cause the plants to

bleed. See Pruning.
The fourth year you will be likely to have

three or four shoots to every plant; and,

therefore, in December, cut off all the

branches, except one of the strongest and

most thriving, which leave tor a standard

about four feet high, paring away the rest

very close to the body of the mother-plant,

which tie to your prop till it is large enough
to make a standard of itself. Neither must
you suffer any shoot to break out, but such as

sprout at the top, four feet from the ground
;

all which sprouts the French usually prune off

every year, and absolutely trust to the new
sprouts that are only bearing shoots.

In August, when the fruit begins to ripen,

break off such shoots as you find too thick
;

and if you perceive any plant bleed, rub

some ashes on it ;
or, it that will not do, sear

it with a hot iron. When, upon stirring your

vineyard, it appears to be poor, prune the

vines as before directed ;
and spread good

dung, mixed with lime, over the whole

ground, letting it lie all the winter to wash
into the earth, mixing about ten bushels of

lime with a load of dung ;
and if some ashes

and soot are likewise thrown on, it will do

well. Turn iu this manure about February,

with a slight digging, but not too deep, which

should be done in a dry season, and not in

wet weather, lest it should make the ground
bind too much, and occasion the growth of

rank weeds.

VIOL, a stringed instrument resembling

in shape and tone the violin, of which it was

the origin ;
that impressive and commanding

instrument being httie more than an improve-

ment of the old viol. This instrument former-

ly consisted of five or six strings, the tones of

which were regulated by their being brought

by the fingers into contact with the frets with

which the neck was furnished. The viol was

for a long while in such high esteem as to

dispute t'he pre-eminence with the harp, espe-

cially in the early times of music in France

;

and, indeed, being reduced to four strings,

and stript of the frets with which viols of all

kinds seem to have been furnished till the six-

teenth century, it still holds the first place

among treble instruments, under the deno-

mination of violin.

VIOLA, a tenor violin. This instrument

is similar in its tone and formalon to the

violin
;

but its dimensions are sanewhat

greater, and its compass a fifth lower in the

great scale of sounds. Its lowest note is 0
on the fourth space in the bass. The part it

takes in concert is between that of the bass

and the second violin.

Viola, a genus of plants of the class syn-

genesia, order monogynia ;
in the natural

system arranged under the 29th order, cam-

panacea;. The calyx is pentaphy Ions
;

the-.
]

corolla five-petajlecf, irregular, with a necta-B

rium behind, horn-shaped; the capsule is-

above the germe»,three-valved, in one locular.

There are 43 species, six of which are natives,

of Britain. The most important of these are

:

1. T’he palustris, marsh violet. The leaves 1

are smooth, reniform, two or three on eaclfo

footstalk; flowers pale blue, small, inodorous.1

An infusion of the flowers is an excellent testa

of the presence of acids and alkalies.

2. The odorata, purple sweet violet, lias-

leaves heart-shaped, notched ; flowers deep ;

purple, single; creeping scions. The flowers,

of this plant taken in the quantity of a dram
or two. are said to be gently purgative or

laxative, and, according to Bergius and some
others, they possess an anody ne and pectoral!

quality. There is a variety with white flowersJ
3. Tricolor, pansies, heart’s-ease, or three]

faces under a hood. The stems are diffuse]

procumbent, triangular ;
the leaves oblong,

cut at the edges; stipulae dentated
; the

flowers purple, yellow, and light blue, in-

odorous. This elegant little plant merits

culture in every garden, for the beauty and

great variety of it? three-coloured flowers
;

and it will succeed any where in the open

borders, or other compartments, disposed in

patches towards the front, either by sowing

the seed at once to remain, or by putting in

young plants. They will begin flowering

early in summer, and will continue shooting

and flowering in succession till winter ;
and

even during part of that season in mild wea-

ther. The common violet is propagated by

parting the roots, sometimes by seed.

VIOLIN, or Fiddle, a well-known string-

ed instrument of brilliant tone and active

execution. When, or by what nation, this

important and interesting instrument was

first invented, is not at present known
;
nor

can the form and character of the viol in used

in England in the time of Chaucer, who men-

tions it, be exactly ascertained.
r

I here is,

however, much reason for supposing that

from its first introduction it underwent con-

tinual alterations and improvements, since

even towards the end of fire sixteenth cei>

tury its shape appears to have been vague

and undetermined. It Ins, however, long

attained its present excellence, and formed

the leading instrument in concert. T he foui

strings of which it consists are tuned in fifths

from each other. The ptch of the lowest

string is G, under the second ledger line in

the treble stave
;

consequently that of the

next is D, under the first line of the stave

;

the pitch of the next above that, A on the se-

cond space ;
and that of tie upper string, E

on the fourth space. Dining the Protector-

ship the violin was in little esteem, and gave

way to the rising prevalence of the viol ; bul

at the Restoration, viols began to be ouf

of fashion, and violins resumed their for-

mer consequence. The aitiquity of this irtj

strument has long been a subject of dispute
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Ith the learned. It is generally supposed,

hd with much reason, that no instrument

layed with the bow was knovvu to the an-

fents.

I VIOI.ONCELLO, a bass viol, containing

bur strings, the lowest of which is tuned to

louble C. The strings are in fifths, conse-

[uently the pitch of that next the gravest is

Jj gamut ;
that of the next, D on the third

Sue in the bass; and that of the upper string,

d on the fifth line.

[The violoncello was called the violono till

;he introduction of the double-bass, which

Assumed that name.

I
VIPER. See Coluber.

I YIRCETA, a genus of plants of the pen-

tandria monogynia class and order. The
calyx is five-notched; corolla funnel-form ;

itigma two-parted; capsule one-celled, many-

seeded. There are two species, annuals of

Guiana.
VIRGO, in astronomy, one of the signs or

constellations of the zodiac, and the sixth ac-

cording to order.

VISCERA. See Anatomy.
ViSCUM, a genus of plants of the class

dioecia, order tetrandria, and in the natural

system arranged under the 48tli order, ag-

gregatae. The male calyx is quadripartite ;

the anthers adhere to the calyx ;
the female

calyx consists of four leaves; there is no

style; the stigma is obtuse; there is no co-

rolla; the fruit is a berry with one seed.

There are 12 species, only one of which is a

native of Britain, viz. the album, or common
misseltoe. It is a shrub growing on the bark

of several trees. The leaves are conjugate

and elliptical ;
the stem forked; the flowers

whitish in the ala of the leaves. This plant

w as reckoned sacred among the druids.

VISION. See Optics.

VISITATION, in law, an act of juris-

diction whereby a superior, or proper officer,

visits some corporation, college, church, or

other public ot private house, to see that

the laws anti regulations thereof are duly ob-

served.

Among us, visitation is that office per-

!
formed by the bishop in every diocese once

\
in three years, or by the archdeacon every

;

year, by visiting the churches and their

rectors throughout the whole diocese, &c.

The bishop’s commissary also holds a court

of visitation, to winch lie may' cite all church-

wardens and sidesmen ;
and to whom he ex-

hibits his article, and makes inquiry by

them.

VISMEA, a genus of the dodecandria

trigynia class and order ot plants. The calyx

is live-leaved, iiferior; the corolla five-pe-

talled ;
stigmas five ;

nect. twro or three-

celled. T here is one species, a native of the

Canaries.

VITEX, the chaste-tree, a genus of the

didynamia angkspermia class ot plants, with

I a monopetalous ringent, and bilabiated

flower, each lip ff which is trifid
;
the fruit is

a quadrilocular, globose berry, containing

four seeds. There are 1 4 species.

VITIS, a gems of the class pentandria,

and order morogynia; and in the natural

system arranged under the 46th order, pec-

toracea?. The petals cohere at the top, and

are withered; tie fruit is a berry with five

|

seeds. There ae 12 species; the most im-

portant of which is the vinifera, or common
Vol. II.

vine, which has naked, lobed, sinuated leaves.

There are a great many varieties ;
but a re-

cital of their names w ould be tiresome with-

out being useful. All the sorts are propagated

either from lay ers or cuttings ;
the former of

wdiich methods is greatly practised in Eng-

land, but the latter is much preferable.

In choosing the cuttings, you should always

take such shoots of the last year’s growth as

are strong and well ripened
;
these should be

cut from the old vine, just below the place

where they were produced, taking a knot or

piece of the two years’ wood to each, which

should be pruned smooth ;
then you should

cut off the upper part of the shoots, so as to

leave the cutting about 16 inches long. When
the piece or knot of old wood is cut at both

ends, near the young shoot, the cutting will

resemble a little mallet; whence Columella

gives the title ofmalleolus to the vine-cuttings.

In making the cuttings after this manner,

there can be but one taken from each shoot

;

but most persons cut them into lengths of

about a foot, and plant them all.

When the cuttings are thus prepared, if

they are not then planted, they should be

placed with their lower part in the ground in

a dry soil, laying some litter upon their upper

parts to prevent them from drying. In this

situation they may remain till the beginning

of April (which is the best time for planting

them) ;
when you should take them out, and

wash them from the filth they have contract-

ed
;
and if you find them very dry, you

should let them stand with their lower parts

in the water six or eight hours, which will dis-

tend their vessels, and dispose them for taking

root. If the ground is strong and inclined to

wet, you should open a trench where the

cuttings are to be planted, which should be

filled with lime-rubbish, the better to drain

off the moisture
;
then raise the borders with

fresh light earth about two feet thick, so that

it may be at least a foot above the level of the

ground ;
then you should open the holes at

about six feet distance from each other, put-

ting one good strong cutting into each hole,

which should be laid a little sloping, that their

tops may incline to the w'all ;
but it must be

put in so deep, that the uppermost eye may
be level with the surface of the ground ; for

when any part of the cutting is left above

ground, most of the buds attempt to shoot,

so that the strength of the cuttings is divided

to nourish so many shoots, which must con-

sequently be weaker than if only one of them

grew ;
whereas, by burying the whole cut-

ting in the ground, the sap is all employed

on one single shoot, which consequently will

be much stronger; besides, the sun and air

are apt to dry that part of the cutting which

remains above ground, and so often prevent

the buds from shooting.

Having placed the cutting in the ground,

fill up the hole gently, pressing down the

earth with your foot close about it, and raise

a little hill just upon the top of the cutting, to

cover the upper eye quite over, which will

prevent it trom drying. Nothing more is

necessary than to keep the ground clear from

weeds until the cuttings begin to shoot ; at

which time you should look over them care-

fully, to rub off any small shoots, if such are

produced, fastening tire first main shoot to

the wall, which should be constantly trained

up, as it is extended in length, to prevent its

breaking or hanging down. You must con-

tinue to look over these once in about three

weeks during the summer season, constantly

rubbing off all lateral shoots which are pro-

duced ;
and be sure to keep the ground clear

from weeds, which, if suffered to grow, will

exhaust the goodness of the soil, and starve

the cuttings. The Michaelmas following, if

your cuttings have produced strong shoots,

you should prune them down to two eyes. In

the spring, after the cold weather is past, you

must gently dig up the borders to loosen the

earth
;
but y ou must be very careful, in

doing this, not to injure the roots ot your

vines
;
you should also raise the earth up to

the stems of the plants, so as to cover the old

wood but not so deep as to cover either ot

the eyes of the last year’s wood. After this

|

they will require no farther care until they

begin to shoot ;
when you should rub oil all

;

weak dangling shoots, leaving no more than

; the two produced from the two eyes of the

I

last year’s wood, which should be fastened to

|

the wall. From this time till the vines have

|

done shooting, you should look them over

: once in three weeks or a month, to rub off all

lateral shoots as they are produced, and to

fasten the main shoots to the wall as they arte

extended in length
;

about the middle or

latter end of July, it will be proper to nip off

tire tops of these two shoots, which will

strengthen the lower eyes. During the sum-

|

mer season you must constantly keep the

I

' ground clear from weeds, nor should you per-

mit any sort of plants to grow near the vines,

which would not only rob them of nourish-

ment, but shade the lower parts of the shoots,

and prevent their ripening, which will not

only cause their wood to be spongy and luxu-

riant, but render it less fruitful.

As soon as the leaves beg> 11 t° drop ia

autumn, you should prune these young vines

again, leaving three buds to each of the

shoots, provided they are strong, otherwise

it is better to shorten them down to two eyes,

if they are good ;
for it is a very wrong prac-

tice to leave much wood upon young vines,

or to leave their shoots too long, which great-

ly weakens the roots
;
then you should fasten

them to the wall, spreading them out hori-

zontal each way, that there may be room to

train the new shoots the following summer,
and - in the spring the borders must be digged

as before.

The uses of the fruit of the vine for making

wine, &c. are well known. The vine was in-

troduced by tire Romans into Britain, and

appears formerly to have been very common.
From the name of vineyard yet adhering to

the ruinous sites of our castles and monas-

teries, there seem to have been few in the

country but what had a vineyard belonging

to them. The county of Gloucester is par-

ticularly commended by Malmsbury, in the

twelfth century, as excelling all the rest of

the kingdom in the number and goodness of

its vineyards. In the earlier periods of our

history, the isle of Ely was expressly deno-

minated the Isle of Vines by tire Normans.

Vineyards are frequently noticed in the de-

scriptive accounts of doomsday; and those

of England are even mentioned by Bede, as

early as the commencement of the eighth

century.

Doomsday exhibits to us a particular proof

that wine was made in England during the

period preceding the Conquest ;
and after the

Conquest, the bishop of Ely appears to bare
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received at least three or four tuns of wine
annually as tithes, from the produce of the
vineyards in his diocese, and to have irude
frequent res rvations in his leases of a cer-
tain quantity of wine for r ut. plot of land
in London, which now forms East Smilhheld
and some adjoining streets, was withheld
from the r. 'Irons house within A'dgate by
foui successive constables ot the lower, in
tne reigns of Rufus, Henry, and Stephen,
and made by them into a vineyard, which
yielded great emolument. In the old ac-
counts ot rectorial and vicarial revenues, and
ih the old registers of ecclesiastical suits con-
cerning them, the tithe of wine is an article
that frequently occurs in Kent, Surry, and
other counties.- And the wines of Gloucester-
shire, within a century after the Conquest,
were little inferior to the French in sweet-
ness. Th .‘ beautiful region of Gaul, which
had not a single vine in the days of Caesar,
had numbers so early as the time of Strabo,
i he south of it was particularly stocked with
them

; and they had even extended them-
selves into the interior parts of the country

;

but the grapes of the latter did not ripen
kindly. France was famous for its vineyards
in the reign of Vespasian, and even exported
its wines to Italy. The whole province of
IS arbonne was then covered with vines; and
the wine- merchants of the country were re-
markable for knavish dexterity, tinging it

with smoke, colouring it (as was suspected)
with herbs and noxious dyes, and even adul-
terating the taste and appearance with aloes.
And as our iirst vines would be transplanted
from Gaul, so were in all probability those
of the Allobroges in Franche-compte. These
were peculiarly fitted for cold countries.
They ripened even in the frosts of the ad-
vancing winter ; and they were of the same
colour, and seem to h ive been of the same
species, as the black muscadines of the pre-
sent day, which have lately been tried in this
island, and found to be fittest for the climate.
Ihese were pretty certainly brought into
Britain a little after the vines had been carried
over all the kingdoms of Gaul, and about the
middle of the third century, when the nume-
rous plantations had gradually spread over
the face of the latter, and must naturally
have contributed to their progress into the
former.

The Romans, even nearly to the days ofLu-
eullus, were very seldom able to regale them-
selves with wine. Very little was then raised rti

the compass of Italy
; and the foreign wines

were so dear, that they were rarely produced at
an entertainment

; and when they were, each
guest was indulged only with a single draught.
But in the seventh century of Rome, as their
conquests augmented the degree of their
wealth, and enlarged the sphere of their
luxury, wines became the object of particular
attention. Many vaults were constructed,
and good stocks of liquor were deposited in
them

; and this naturally gave encourage-
ment to the wines of the country. The
Falernian rose immediately into great repute;
and a variety of others, that of Florence
among the rest, succeeded it about the close
of the century

; and the more westerly parts
pt the European continent were at once sub-
jected to the arms, and enriched with the
vines

;

of Italy. See Vineyard, and Wine.
VITMANNIA, a genus of plants of the

filuss and order octandria monogynia, The

V I T V I V
'calyx is four-cleft; corolla four petalled

;

nect. a scale of the base. of each filament;
nut semilunar, one- eeded. 'i here is one
species, a tree of the East Indies.

VITREOUS humour of the eye. See
Optics.

VIIRIOL, martial, or sulphat of iron.
This salt was known to the undents, and is

mentioned by Pliny under the names of misy,
sory, and calchantum. In commerce it is

usually denominated green vitriol or cop-
peras. It is not prepared by dissolving iron
in sulphuric acid, but by moistening the py-
rites which are found native in abundance,
and exposing them to the open air. They
are slowly covered with a crust of sulphat of
iron, which is dissolved in water, and after-
wards obtained in crystals by evaporation.
Sometimes the salt is found ready-formed,
either in a state of solution in water, or mixed
with decayed pyrites. In some cases it is

found necessary to roast the pyrites before
they can be made to undergo spontaneous
decomposition. 'This is most probably owing
to the compact state of the pyrites in these
cases, and the absence of all uncombined iron.
Pyrites is in fact a supersulphuret of iron,
i be roasting reduces it to the state of a sui-
plniret, which decomposes very readily.

Sulphat of iron has a fine green colour. Its
crystals aic transparent rhomboidal prisms,
the faces of which are rhombs with angles of

I

"9° 50' and 100° 10', inclined to each other
j

at angles of 98° 37' and 81° 23'. It has a
very strong styptic taste, and always reddens
vegetable blues. Its specific gravity is 1.8399.
It is soluble in about two parts of cold water,
and in ~ths of its weight of boiling water. It
is insoluble in alcohol.

Vitriol, blue, or sulphat of copper. Sul-
phuric acid does not attack copper while cold,
but at a boiling heat part of the acid is de-
composed, the copper is oxidized, and com-
bines with the remainder of the acid. But
lecourse is seldom had to this process, as the
sulphat of copper is found native abundantly,
dissolved in mineral waters connected with
copper-mines. From these waters it is often
obtained by evaporation

; or it is formed by
burning native sulphuret of copper, or by
moistening that substance, and exposing it to
the air. By either of these methods the sul-
pluu is acidified, and the sulphat of copper
formed. This salt appears to have been
known to the antients. In commerce it is

distinguished by the name of blue vitriol,
and sometimes by that of blue copperas. It
is, in fact, an oxysulphat. There are two
varieties ot this salt known, namely, super-
sulphat, and subsulphat.
Vitriol, white, or sulphat of zinc. This

salt, according to the best accounts, was dis-
covered at Rammelsberg in Germany about
the middle of the 16th century. Many as-
cribe the invention to Julius duke of Bruns-
wick. Henkel and Newmann were the first
chemists who proved that it contained zinc

;

and Brandt first ascertained its composition
completely. It is generally formed for com-
mercial purposes from sulphureted zinc ; or
blende, as it is called by mineralogists. This
ore is roasted, which converts the sulphur
into an acid

;
it is then dissolved in water,

and concentrated so much, that on cooling it

crystallizes very rapidly, and forms a mass
not unlike loaf-sugar. This salt is usually

called white vitriol. It is almost always con-
taminated with iron, and often with copper
and lead. lienee the yellow spots which ari
visible on it, and hence also the reason in d
its solution in water lets fall a dirty-brown s«j$
diluent; a circumstance very much coin-
p'ained of by surgeons when they use that
solution in medicine. It may be easily puril
tied by dissolving it in water, and putting
mfo the solution a quant. ty ot zinc-id, nasi
taking care to agitate it occasionally. 'flJ
zme precipitates foreign metals, alid take!

:

tneir place. The solution is then to be fiiei-l
e>., and the sulphat of zinc may be obtained

' 1 °j n 't in crystals by proper evaporation.
VVe have inserted these three articleJ

miner the vulgar names in compliance vvitiJ

I

c°mmoii prejudice. They are, however, no-1
i

heed under their proper head:,, and we trustl
t he advancement of chemical knowledge villi

;
shortly banish these barbarous terms,

j
v|ymwS DANCE. See Medicine.

;

1 ' a genus of quadrupeds of the!
I

order of feral. '1 he generic character is, cut-1

I

ting-teeth six, sharpish
; canine teeth longer -l

j

tongue in some smooth, in others aculeatcdl
:
backwards; body of a lengthened form. This!

I

genus comprehends all the animals of the!

|

weesei kind, which seem to be somewhat un— I
|

necessarily separated by Linna'us into two!
!

distinct genera, under tiie titles viverra and I

j

mu stela
; m which latter genus the otters are I

j

also included. In this particular Mr. Fen- 1

I

nant seems to have acted more judiciously I

j

than Linnaeus. We shall therefore follow his I

j

example, and unite the two genera, preserv- j
j

mg the otters distinct under the term Mus- I
i tela, which see.

The. general character of the weesei tribe I
(of which there are about 31 species) is, a I
certain slenderness and length of body

; with I
a sharpened visage, short legs, and, in most I
species, a longish tail (though in some few it I
is short).

i. Viverra ichneumon. The ichneumon is
'

a species of which there seem to be two dis-
tinct varieties

; one of which is a native of
India, and the other of Africa. Both agree in
their general appearance, but the Egyptian
variety is considerably larger than the Indian,
measuring mere than forty inches from the
nose to the end of the tail

; whereas the In-
dian ichneumon scarcely exceeds two-thirds
ot this length. Exclusive of size alone, the
Egyptian ichneumon is distinguished by hav-
ing the tail slightly tufted at the end, which
the other has not

; and from this circumstance
it is placed, in the Ginelinian edition of the
systema Naturae, as a distinct species. The
ichneumon is ot a pale reddish-grey colour,
each hair being mottled with brown or dusky,
so that the whole appears speckled in the
manner of the hair on some of the larger
baboons. The eyes are of a bright red or
name-colour

; the ears rounded, and almost
naked

; the nose long and slender; the body
rather thicker than in most of this genus

; and
the tail is very thick at the base, and thence
giadually tapers almost to a point

; the le°-s
are short

; the hair on the whole animalls
bard and coarse, and it varies somewhat as to
the depth and cast of its colours in different
individuals. In India, but still more in E°ynt
the ichneumon lias always been considered
as one of the most useful and estimable of
animals

; since it is an inveterate enemy to
serpents, rats, and other noxious creaturt*
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fluch infest those regions. In India it at-
|

licks, with the greatest eagerness and con-

age, that most dreadful reptile the cobra de

apello, or hooded snake, and easily destroys

F It also diligently seeks for the eggs of

rocodiles ; for which reason, as well as for

[s general usefulness in destroying all man*

|er of troublesome reptiles, it was held in

Lch a high degree of veneration by the an-

[ent Egyptians as to be regarded in the light

>1 a minor deity, one of those benevolent

Lings proceeding from the parent of the uni-

verse. For the purposes above specified it

s still domesticated by the Indians and Egyp-

tians, in the same manner as the cat in Eu-

rope ;
and it has also the merit of being

easily tamed, and of performing all the ser-

vices of the cat with a slid greater degree of

vigour and alacrity. When in pursuit of prey,

t sometimes springs suddenly upon it with

the greatest agility ;
and at other times will

glide along the ground like a serpent, without

raising its body, till it arrives at a proper

distance for its intended attack. Like many

other animals of this tribe, it is a most dan-

gerous enemy to several creatures larger

than itself; over which it gains a ready vic-

tory, by fastening itself upon them, and suck-

i n a- their blood. In a wild state, it is said

prmcipally to frequent the banks of rivers ;

and in times of Hood to approach the higher

grounds and inhabited places, in quest of

prey. It is reported to swim and dive occa-

sionally, in the manner of the otter, and to

continue beneath the water for a great length

of time.

The ichneumon is found not only in various

parts of India, but in the Indian islands, as

Ceylon and others. It also occurs in many

parts of Africa besides Egypt, as in Barbary,

and at the Cape of Good Ilope, &c. As it

is a native ®f warm countries, it is of course

greatly injured by a removal to the colder

regions of Europe, and generally falls a vic-

tim to the alteration of climate. See Plate

Nat. Hist. fig* 418.

2. Viverra surikatta. The surikate is dis-

tinguished by a long sharp-pointed nose, de-

pressed head, and inflated cheeks; the upper

jaw is much longer than the lower, and on its

upper part is black ;
the eyes are also sur-

i
rounded by black ;

the ears are small and

I

rounded ;
the tongue is oblong, blunt, and

aculeated backwards ;
the length ot the ani-

mal, exclusive of the tail, is about a foot,

l and of the tail about eight inches ;
the legs

lj are short; the claws on the foie feet much

exceed in length those of the hind feet. The

!
general colour of the surikate is a deep grey ;

the tail is subferruginous, tipped with black.

It is an inhabitant of the Cape of Good Hope,

|

where it is called mcer-rat. It feeds on flesh,

and preys on mice, and other small animals.

It commonly sits erect, in the manner of a

[
squirrel; and when pleased makes a rattling

noise with its tail, for which reason the Dutch

inhabitants of the Cape call it klapper-maus.

It is also found in the island of Java, where it

is named surlkatje by the Dutch, on account

I of a peculiarly acid scent, which it is said to

i emit. • It is an animal of a capricious dispo-

' sition when in a state of captivity. In having

only four toes, it differs from most of this

tribe.

3. Viverra nasua. The size of this animal

j
is at least equal to that ef a cat. Its general

colour is a cinereous brown, or ash-colour,

with a cast of reddish ; the tail, which is of

very considerable length, is annulated with

distinct circles of black : its most remarkable

character is the long, flexible snout, some-

what truncated at the end. By the assistance

of this it turns up the earth, in the manner of

a hog, in quest of earth-worms, &c. Like the

polecat, it also preys on the smaller quadru-

peds, birds, See. It is a native of South Ame-
rica, and seems to have been first described

by Marcgrave in his History of Brasil. There
is a particularity sometimes observable in

this animal, which seems worthy of notice,

viz. a kind of prolongation of the skin at the

back of the heel into several horny processes,

of about a quarter of an inch in length : these

in some specimens are scarcely visible. The
tongue is marked on the upper part with se-

veral furrows, so disposed as to resemble the

fibres of a leaf.

4. Viverra vulpecula. Coasse. This animal

is about the size of the polecat, measuring 18

inches from nose to tail ; the tail is long and

full of hair : the whole animal is of a deep or

blackish chocolate-colour, but the tail is some-

times mixed with white. It is a native of

Mexico and many other parts of America,

and possesses the power of emitting, when
attacked or irritated, such powerfully offen-

sive effluvia, as, in most instances, effectually

to discomfit and repel its pursuers.

5. Viverra striata. Striated weesel. It has

been imagined, and not without a degree of

probability, that this animal is the female of

viverra vulpecula, or coasse. It is of the

same size and general aspect, but is distin-

guished by five parallel longitudinal white

stripes on the back ; the tail is very bushy or

full of hair. In the different specimens of

this animal there is some slight variation ob-

I servable in the proportion of the dorsal

stripes, as well as in the colour ot the tail,

which is sometimes marked with a pair of

lateral white bands, and sometimes almost

entirely white. Its manners and horrible va

pour, when irritated, perfectly agree with the

viverra vulpecula; and the same description

of this offensive quality may be applied to

this and some other species. If the accounts

given of this odious vapour are not aggra-

vated by the abhorrent recollection of those

who have experienced its effects, every other

ill smell which nature can produce is sur-

passed by the overpowering foetor of these

extraordinary quadrupeds. In consequence

of the dreadful emanation, the dogs are said

to relinquish their pursuit, and the men to fly

with precipitation from the tainted spot ;
but

if unfortunately the least particle of the fluid

which the animal commonly discharges at

this juncture, should happen to light or. the

clothes of the hunter, he becomes a general

nuisance wherever he appears, and is obliged

to divest himself of his dress, and practise all

the arts of ablution, in order to be restored to

the society- of mankind.

To add to the history of these strange cir-

cumstances, it is affirmed that the animal is

sometimes tamed, and rendered domestic; in

which state it is pretended that it never emits

its pestilential vapour, unless greatly dis-

pleased or irritated: if this is the case, it

ought surely to be treated, as an eminent

zoologist has well observed, with the highest

attention.

6. Viverra capensis. The Cape weesel, is one

of the larger animals of the genus, measuring

tw'o feet from nose to tail, which is eight

inches long. Its colour is a cinereous grey

above, and brownish black below ; the two

colours being separated along the whole

length of the animal, from the base of the

tail, by a stripe of blank and white; the ears

are scarcely visible ; t lie tail rather thick ;
the

legs short, and the head large ; the snout

short and somewhat pointed ;
the body seems

of a thicker form than is usual in this genus.

This animal, when pursued, ejects a fetid

liquid, accompanied by a smell as insufferable

as that of some of the American weesels or

skunks, and productive of the same effects.

7. Viverra civetta. Civet. The viverra

civetta, commonly known by the name of the

civet-cat, is a native of several parts 'of Africa

and India. The general length of this animal,

from nose to tail, is something more than two

feet, and the tail measures fourteen inches.

The ground colour of the body is yellowish

ash-grey, marked with large blackish, or

dusky spots, disposed in longitudinal rows on

each side, and sometimes a tinge of ferru-

ginous appears intermixed
;
the hair is coarse,

and along the top of the back stands up, so as

to form a sort of mane ;
tire head is of a

lengthened or sharpish form, with short

rounded ears; the eyes are of a bright sky-

blue ; the tip of the nose black
;
the sides of

the face, chin, breast, legs, and feet, are

black ; the remainder of the face, and part

of the sides of the neck, are of a yellowish

white ;
from each ear are three black stripes,

terminating at the throat and shoulders
;
the

tail is generally black, but sometimes is mark-

ed with pale or whitish spots on eacli side the

base. It is an animal of a wild disposition,

and lives in the usual manner of others of this

genus, preying on birds, the smaller quadru-

peds, &c. * It is remarkable for the produc-

tion of the drug called civet (sometimes erro-

neously confounded with musk). This sub-

stance is a secretion formed in a large double

glandular receptacle, situated at some little

distance beneath the tail, and which the ani-

mal empties spontaneously. When the

civet-cats are kept in a state of confinement

(as is usual with the perfumers at Amsterdam
and other places), they are placed, from time

to time, in strong wooden cages or recep-

tacles, so constructed as to prevent the crea-

ture from turning round and biting the per-

son employed in collecting the secreted

substance ; this operation is said to be gene-

rally performed twice a week, and is done by

scraping out the civet with a small spatula,

or spoon. This substance is of a yellowish

colour, and of the consistence of an unguent

;

of an extremely strong and even* unpleasant

odour when fresh, so as sometimes to cause

giddiness and head-ache, but becomes more
agreeable by keeping : the quantity obtained

each time amounts to about a dram.

Civet, though an article in the more an-

tient materia medica, and though still em-
ployed by the Oriental physicians, is with us

chiefly used in perfumes. It has a very fra-

grant smell, and a subacrid taste
;

it unites

readily with oils, both expressed and di tilled;

in watery or spirituous menstrua it does not

dissolve,* but impregnates the fluids strongly

with its odour. It may, however, be made
to unite with, or be soluble in, water, by
means of rubbing with mucilages.

5 Q2
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8 Yiverra zibetha. Zibet. This, which
vasfigured as a variety by Gesner, and more
trecisely discriminated by Button, seems to
te considered -by modern naturalists as a
ustnct species. The zibet is chiefly found
n Iidia and the Indian islands. Its general
•sptct is the same with the former species,
lut ts snout is somewhat sharper, and its tail
bngir. In short, this species may be called
he Indian, and the former the African, civet-
at. In disposition and manners they both
seen to agree

; as well as in the secretion of
tie jerfume before described, which is col-
I cttd from both animals in the same manner.
9. Yiverra genetta. The genet is one of

tie nost beautiful animals of this genus. It
isabmt the size of a very small cat, but is of
alorger form, with a sharp-pointed snout,
turijdit ears, slightly pointed, and very long
t.il. i lie colour ot the genet is commonly
apa'e-reddish grey, with a black or dusky
lue running along the back, where the hair is

ntlur longer than on the other parts, and
Inin: the appearance of a very slight mane

;

aone the sides of the body run several rows
oi romdish black spots, which sometimes in-
cinea little to a squarish form

;
the muzzle is

disk;
; beneath each eye is a white spot

; the
cleels, sides of the neck, anti the limbs, are
sptftd in a proportionally smaller pattern
tlim die body, and the tail is annulated with
back

.

^h? genet is an animal of a mild disposi-
tun, uid easily tamed. In various parts of
t:a Fast, as well as at Constantinople, it is

dcneticated like the cat, and is said to be
eqial or superior, to that animal in clearing
hoise from rats or mice. It is a cleanly
anmd, and has a slight musky smell. It is a
naivt of the western parts of Asia, but is said
lik'wne to occur in Spain, and even occasion-
alb ii some parts of France.

0. \ iverra fossa. 'I he fossane appears to
beso learly allied to the genet, that it might
alnos pass for a variety of that animal. This
anma is a native of Madagascar, Guinea,
Beigd, Cochinchina, and 'the Philippine
is, aid. It is said to be possessed of consi-
derable fierceness, and to be with difficulty
tailed It destroys poultry in the manner
of lie common weesel. When young, it is

?au t< to be good food. Its size is that of
megeiet. See Plate Nat. Hist. fig. 419.

1.

^Viverra caudivolvnla. Prehensile wee-
sel

r
’his animal, having a prehensile tail, is

niirtein inches in length from the nose to
ihetai, which is seventeen inches long. The
nos i: short and dusky; the eyes small

; the
Jar shirt, broad, and flapping, and placed at
i gea distance from each other

; the head
lat ard broad

; the cheeks swelling out
; the

oigur very long ; the legs and thighs short
ini thek. with five toes to each foot

; claws
ar;e, slightly hooked, and flesh-coloured,
ts coour yellow, shaded with dusky. A
ilaikisi or dusky list runs down the back
ron feae to tail, and a similar one half way
loin he belly, d his animal is of gentle
names, active and playful, and hangs by
ts ail occasionally, in "the manner of the
ireierrile-tailed monkeys. It is supposed
o le a native of Jamaica.

11. dverra foina. The marten is an affi-

nal oi a highly elegant appearance. Its
jeirra length, from nose to tail, is about a
bofant a half, and the tail is ten inches long.

V1VERRA,

The marten is of a blackish tawny colour,
with a white throat; and the belly is of a
dusky brown

;
the tail is bushy, or full of

hair, and of a darker colour than the other
parts; the ears are moderately large and
rounded, and the eyes lively. This animal
is a native ot most parts of Europe; inha-
bitinr

1

woods and fields, and preying on bird
and other small animals. If taken young, it

may be easily tamed, and even rendered do-
mestic. It breeds in the hollows of trees,
and brings forth from three to five youp.°\
The skin is used as a fur.

13. Yiverra zibellina. The sable is greatjy
allied to the marten in its appearance, but has
a longer or sharper head, and more length-
ened ears. Its general colour is a deep
glossy brown; the hair being ash-coloured
at the roots and black at the' tips

; the chin
is cinereous, and the edges of the ears yel-
lowish. Its size is equal to that of the mar-
ten

; but, exclusive of other differences, a
principal one consists in tiie tail, whic h is

much shorter in proportion than in the mar-
ten. The sable is an inhabitant of the northern
parts ol Asia, and is an extremely important
article in the fur-trade. It principally lives
in holes under ground, especially under the
roots ot trees, and sometimes, like the mar-

{

ten, forms its nest in the hollow's of trees. It

!

is an active, lively animal, preying, in the
j

manner of the marten, on the smaller qnadru- i

peds, birds, &c. Like the marten, it is also
most lively during the night, and sleeps much i

by day. In autumn the sable is said to eat I

cranberries, whortles, &c. It brings forth I

early in the spring, and has from three to five
young at a time. The chase of the sable,}
according to Mr. Pennant, w;as, during the

1

more barbarous periods of the Russian era- i

pire, the principal task of the unhappy exiles
who w'ere sent into Siberia, and who, as well
as the soldiers sent there, were obliged to
furnish, within a given time, a certain quan-
tity of furs

; but as Siberia is now become
more populous, the sable have in a great mea-
sure quitted it, and have retired farther to the
north and east, into the desert, forests, and
mountains.

Sables are numbered among the most va-
luable of furs. From an abstract drawn up
by the late Dr. Forster, from Muller’s ac-
count of its commercial history, it appears
that the price varies, from one to ten pounds
sterling and above. The blackest; and those
which have the finest bloom or gloss, are re-
puted the best. The very best are said to
come from the environs of Nertchisk and
Yakutsk, and in this latter district the country
about the river Ud sometimes affords sables
of which a single fur is sold, at the rate of
sixty or seventy rubles, or twelve or fourteen
pounds sterling. Sometimes the furs of sables
are fraudulently dyed, and otherwise pre-
pared, in order to give them a more intense
colour, but these are very inferior to the fine
natural ones, and are distinguishable by a
kind of withered or dull appearance of the
hair itself when accurately inspected.

The sable occurs in North America, as
well gs in Asia

; the American sables are said
to be chiefly of a chesnut-colour, and more
glossy, but coarser, than the Siberian sables.
It is necessary to observe, that the sable
varies in its cast of colour at different
seasons and in different districts

; instances

5

have been known, though rarely, of its being-
found perfectly white. a?

14. Viverra putorius. The polecat is one
of the most remarkable European species of
the weesel tribe. Its colour is an extremely'
deep blackish-brown, with a tawny cast
slightly intermixed

; the ears are edged with
white, and the space round the muzzle is also
whitish. The general length of this animal
is seventeen inches, exclusive of the tail,

which measures about six inches. The pole-
cat is found in most parts of Europe, as well
in some ot the Asiatic regions, as in Siberia,
where it is said to be generally found wffih the
tump a a whitish or yellowish tinge, sur-
rounded with black.

j

The polecat commonly forms itself a sub-
,
terraneous retreat, sometimes beneath thJ

j

*'oots of large trees, and sometimes undetf

j

hay-ricks, and in barns. It preys indiscrimi-

:

lately on the smaller animals, and is very!
destructive to poultry: it is also, like the ferretl
a cruel enemy to rabbits, which it destroys!
by sucking their blood, instead of tearing
them immediately in pieces. It steals into
hams, pigeon-houses, &c. where it occasion-!

i
ally makes great bavock

; biting off the
;

heads ot fowls and pigeons, and then carrying
them away' to its retreat; and sometimes it

.carries oft the heads alone. During the
summer, however, it principally frequents
rabbit-warrens, or the hollow trunks of trees,
&c. &c. and prowls about in quest of y oung
birds, rats, field-mice, &c According to
the count de Buffon, a single family ot pole-
cats is sufficient to destroy a whole warren of
rabbits

;
and he observes, that this would be

a simple method of diminishing the number
of rabbits where they are too abundant. In
Spain the ferret is said to have been formerly-
introduced for a similar purpose. The pole-
cat also preys occasionally on fish, of which a
curious instance is recorded in Mr. Bewick’s
History ot Quadrupeds. During a severe
storm, one of these animals wras tracked in
the snow from the side of a rivulet to its hole
at some distance from it

;
as it was observed

to have made frequent trips, and as other
marks were seen in the snow, which coukl
not easily be accounted for, it was thought a
matter worthy of more diligent enquiry

5

; its
hqje was accordingly examined, the animal
taken, and eleven fine eels were discovered,
to be the fruits of its nocturnal excursions

;
the unusual marks in the snow having been
made by the motion of the eels while dragged
along in the animal’s mouth. That the pole-
cat, however, sometimes feeds in this man-
ner, is, in reality, no new' observation

; since
Aldrovandus assures us that it will occasion-
ally take up its residence in the hollow banks
ot rivulets, in order to lie in wait for and
prey upon, fish. The polecat is also de-
lighted with milk, and will visit the dairy, in
order to indulge in this article. It has been
known to attack bee-hives in the winter sea-
son, and to feed on the honey. The sprin<*
is the season in which it breeds

; the female
producing three or four at a birth, which she
is said to suckle but a short time, accustom-
ing them early to suck the blood of" the
animals which she brings to them, as w'ell as
eggs, &c.
1 lie polecat has been known to breed with

the ferret
; and it is said to be a practice with

warreners, who keep these animals, to pro-
cure a mixed breed from time to time, which
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are of a colour between the ferret and the
polecat, or of a dingy yellowish-brown.

The polecat is a strong and active creature,

and will spring with great vigour and celerity

when preparing to attack its prey, or to es-

cape from pursuit, at which time it arches
its back considerably, in order to assist its

elfort. It is of a smell proverbially fetid,

being furnished, like several others of the
wersel tribe, with certain receptacles which
secrete a thickish lluicl of a peculiarly strong

and offensive odour. The fur, however, is

beautifm, and the skin, when properly dress-

ed, is numbered among the commercial furs,

and used for tippets and other articles of
dress. It is added by Aldrovandus, that the
furriers endeavour to obtain skins taken from
such animals as have been killed during the
winter, as being far less fetid than those killed

in the spring and summer.
15. Viverra fero. Ferret. Of similar man-

ners to the polecat is the ferret, the natural
history of which has been so well detailed by
the count de Button, that it is scarcely pos-
sible to add any thing material to that elegant
author’s description. The ferret in general
form resembles the polecat, but is a smaller
animal

;
its usual length being about fourteen

inches, exclusive of the tail, which is about
five. Linnaeus, in the twelfth edition ot

the Systerna Naturae, seems to entertain a

doubt whether it is truly distinct from the
polecat

;
it is, however, a native of Africa,

and not of Europe, and supports with clitii-

culty tiie cold of an European winter;
whereas the polecat is found ,iot only in the
temperate, but also in the colder parts of the

European regions
; to which may be added

j

that, exclusive of its smaller size, it is of a
more slender shape, and the snout is sharper
in proportion than in the former animal.
The ferret is used for rabbit-hunting in pre-

ference to the polecat, because it is more
easily tamed

; but it is necessary to keep it

in a warm box, with wool, or some other sub-

stance, m which it may imbed itself. It sleeps

almost continually, and when awake, imme-
diately begins to search about for food : it is

usually led with, bread and milk
; but its

favourite food is the blood of the smaller
animals. It is by nature an enemy to the

rabbit
;
and it is affirmed by Button, that

whenever a dead rabbit is presented for the

first time to a yot-mg ferret, he flies upon it

in an instant, and bites it with great fury

;

but if it is alive, he seizes it by the throat,

and sucks its blood. When let into the bur-

rows of rabbits, the ferret is always muzzled,
that it may not kill tire rabbits in their holes,

but only drive them out, in order to be
caught in the nets. If the ferret is put in

without a muzzle, or happens to disengage
himself from it, he is often lost

; for after

sucking the blood of the rabbit, he falls

asleep, and cannot be regained, except some-
times by smoking the hole, in order to oblige

him to come out
;
but as this is a practice

which does not always succeed, it continues

to lead a rapacious and solitary life in the

warren, as long as the summer continues,

and perishes by the cold of the winter.

We are told by Strabo that the ferret was
brought into Spain from Africa; and it is

supposed that this was done in order to free

that country from the vast number of rabbits

with which it was over-run ; and from Spain

it was gradually introduced into other Euro-

pean countries. The ferret is an animal of

an irascible nature, and, when irritated, his

odour, which is at all times disagreeable,

becomes far more so than usual. The ge-

neral colour of the ferret is a very pale Yel-

lowish-brown, or cream-colour
; and the eyes

are of a bright and lively red.

]6. Viverra vulgaris. The common weesel,
is one of the smallest species in this numerous
tribe of quadrupeds. Its general length is

about seven inches, exclusive of the tail,

which measures near two inches and a half.

Its colour is a pale reddish, or yellowish-

brown, and beneath it is entirely white; but
below the corners of the mouth, on each
side, is a brown spot : the ears are small and
rounded, and the eyes are black. This little

animal is possessed of a considerable degree
of elegance in its aspect, and its motions are
light and easy; but it has the same unplea-
sant smell with the stoat, and some other
species. It is an inhabitant of the cavities

under the roots of trees, as well as of banks
near rivulets, &c. from which it occasionally

sallies out in quest 01 birds, field-mice, & c.

It even attacks young rabbits, .and other'

animals of far superior size to itself; but its

chief prey, at least in this country, seems to

be the field-mouse, of which it destroys great

multitudes. From the extreme flexibility of
its body, and its wonderful activity, it readily
ascends the sides of walls, and by this means
pursues its prey into the most distant retire-

ments
;
and is a frequent inhabitant of barns

and granaries. The weesel produces four
or five young at a time; preparing for them
a bed of moss, grass, &c. An instance is

given by the count de Buffon of a weesel’s

nest being found in the carcase of a wolf,

which had been hung up near a wood
;
the

nest was made in the cavity of the thorax,
Hie count de Buffon, in his first description
of the weesel, affirmed that it was a perfectly

untameable animal
; but he afterwards re-

ceived very authentic accounts of weesels
which had been so completely tamed as to

exhibit every mark of attachment to their be-
nefactors, and to be as familiar as a cat or lap-

dog. An account of this kind is given by
one of his correspondents in the seventh sup-
plemental volume of his Natural History,
which amply confirms the truth of this; and
among other curious particulars, it is observ-
ed, that when asleep, the muscles of this little

animal are in a state of extreme flaccidity, so
that it may be taken up by the head, and
swung backwards and forwards, in the man-
ner of a pendulum, several times, before it

wakes.

17. Viverra erminea. Stoat. This animal
much resembles the weesel in its general ap-
pearance, as well as in colour, but is consi-

derably larger; the body, exclusive of the
tail, measuring ten inches, and the tail five

and a half; the tip of the tail is also con-
stantly black, whatever may be the grada-
tion or cast of colour on the body; for the
stoat, in the northern regions, becomes milk-
white during the winter, in which state it is

commonly called the ermine. It is some-
times found of this colour in our own coun-
try ; and instances are not very uncommon in

which it appeal's parti-coloured, or white in

some parts and brown in others, the change
of colour having not been completed. Its

smell is strong and unpleasant. The stoat is

similar in its manners to the weesel, living in

S6l

' hollows under the roots of trees, in baks
near rivulets, &c. and preying on all maner
of smaller animals, as weii as on rabbits, sc.

It does not, however, like the weesel, isit

houses, but confines itself to the fields. . is

an inhabitant both of the northern part of

Europe and of Asia. It occurs in Kaits-

chatka and the Kurile isles. It is also lid

to be found in several parts of North Aie-
rica.

In Norway and in Siberia the skins ai a

great article of commerce; most of theer-

mines or white stoat-skins being broght
thence. In Siberia the stoat is said to
be found in the birch forests, but no-in
the pine forests; and the skins are sole on
the spot, according to Mr. Pennant, at Bin
two to three pounds sterling per humbd.
The animals are either taken in traps or lot

with blunt arrows.

18. Viverra maculata. Spotted wecel.
This, which is described in governor hil-

lips’s Voyage to Botany Bay, is said to b of
the size of a large polecat, measuring 18
inches from nose to tail, and the tail nearl as
much

;
and the visage is of a pointed shoe.

The colour is said to be black, markedall
over, the tail not excepted, with irreglar

blotches of white ; the tail is represente as
thin, and gradually tapering to the end ; he
whiskers very long, and the general appar-
ance of the animal such as to resemble he
viverrine opossum in most particulars, ex- pt
in the appearance of the tail.

VIVIPAROUS, 'in natural history, an pi-

thet applied to such animals as bring frth

their young alive and perfect, in coiltrdis-

tinction to those that lay eggs, which are (fil-

ed oviparous animals.

ULCER. See Surgery.
ULLAGE, in gauging, is so much f a

cask, or other vessel, as it wants of being ill.

See Gauging.
ULMUS, a genus of plants of the <ass

pentandria, and order digynia, and in he
natural system arranged under the 53cor-

der, scabridae. The calyx is quinqued

;

there is no corolla. The fruit is a dry, cm-
pressed, membranaceous berry. Thereue
six species, two of which are natives of ri-

tain, viz. the campestris, common elm, nd
the montana, or wych elm. All the sort of
elm may be either propagated by layer or
suckers taken from the roots of the old tres,

the latter of which is generally practisecby
the nursery-gardeners

; but as these are otn
cut up with indifferent roots, they often lis-

carry, and render the success doubtil

;

whereas those which are propagated by laers

are in no hazard, and always make beer
roots, and come on faster, than the other, nd
do not send out suckers from their root in

such plenty, for which reason this nietbd
should be more universally practised, ’he
elm delights in a stiff, strong soil. It is ob-

servable, however, that here it grows cm-
paratively slow. In light land, especiall if

it is rich, its growth is very rapid; bruits-

wood is light, porous, and of little value, cm-
pared with that which grows upon strng
land, which is of a closer, stronger textre,
and at the heart will have the colour, amid-
most the heaviness and the hardness, of ion.

On such soils the elm becomes profitale,

and is one of the trees which ought, in re-
ference to all others, to engage the plamr’s
attention.
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ULNA. See Anatomy.
ULVA, a genus of plants ofthe class cryp-

togam ia, and order of alga*. The fructifica-

tion is inclosed in a diaphanous membrane.
There are 26 species of British plants. They
are all sessile, and without roots, and grow in

ditches, and on stones along the sea-coast.

None of them are applied to any particular

use different from the rest of the algce, except
the umbilicalis, which in England is pickled
with salt, and preserved in jars, and after-

wards stewed and eaten with oil and lemon
.juice. This species, called in English the
navel laver, is flat, orbicular, sessile, and co-

riaceous.

UMBELLvE, umbels, among botanists,

the round tufts or heads of certain plants set

thick together, and all of the same height.

UMBELLIFEROUS PLANTS, are such
as have their tops branched and spread out
like an umbrella, on each little subdivision

of which there -is growing a small flower; such
are fennel; dill, &c. "See Botany.
UMBER, or Umbjre, umbria, among

painters, &c. a kind of dry dusky-coloured
earth, which, diluted with water, serves to

make a dark-brown colour, usually called

with us a hair-colour. It is called umber,
from umbra, a shadow, as serving chiefly for

the shading ofohjects
;
or, perhaps, from Um-

bria a country of Italy, whence it used to be

brought.

Umber, or.grayling, in ichthyology. See
• Salmo.

UNCAR1A, a genus of plants of the class

and order pentandria monogynia. The corolla

is salver-shaped
;
germ, crowned with a gland;

stigma two-grooved
;
peric. two-celled, many-

seeded. There are two species.

UNCIA, in general, a Latin term denot-

ing the twelfth part of any thing, particularly

the twelfth part of a pound, called in English
an ounce ; or the twelfth part of a foot, call-

ed an inch. See Measure, and Weight.
UNCIjE, in algebra, the numbers prefixed

before the letters of the members of any
power produced from a binomial, residual, or

multinomial root. Thus, in the fourth power
of viz. «4

-|-4 T/> -f-6 a
2
b

2
-\-Aub

!
4-/;4

,
the

uncjai are4, 6, and 4, being the same with what
others call co efficients. See Algebra.
UNDECAGON, is a polygon of eleven

sides. If the side of a regular undecagon is

1, its area will be 9,3656399 =

-

4-X tang, of

73—7t degrees ; and therefore if this number
is multiplied by the square of the side of any

- other regular undecagon, the product will be

the area of that undecagon.

UNGUIS. See Anatomy.
UNGULA, in geometry, is a part cutoff

a cylinder, cone, &c. by a plane passing ob-

liquely through the base, and part of the

curve surface, so called from its resemblance

To the (ungu)a) hoof of a horse, &c.
U'NICORX-FISII. See Monodon.
UNIO.LA, a genus of the friandria digy-

•nia class of plants, the corolla whereof con-

sists of a bivalve glume; the valves are of a

lanceolate-compressed figure, like those of

the cup; the inner valve appears somewhat
higher than the outer one ; the corolla per-

forins the office of a pericarpium, inclosing

the seed, which is single, and of an ovated
*)blong figure. There are three species.

UNISON, in music, that consonance, or

VO L
.

coincidence uf sounds, proceeding from an

equality in the number of vibrations made in

a given time by two sonorous bodies ;
or the

union of two sounds so directly similar to

each other in respect of gravity, or acute-

ness, that the ear perceiving no difference,

receives them as one and the same.

The antients were much divided in opinion

respecting the question whether the unison is

a consonance. Aristotle speaks in the nega-

tive
;
Muris Mersennus, and others, declare

in the affirmative. The decision of the ques-

tion, however, depends on the definition we
give to theword consonance. If by a conso-

nance we only understand two or more sounds

agreeable to the ear, the unison is a conso-

nance
;
but if we include in the consonance

sounds of a different pitch, i. e. sounds less

or more acute with respect to each other, the

unison, by its own definition, is not a conso-

nance.

UNISONI, (Ital. plu.,) a word implying

that the parts in a score over which it is

written, are in unison with each other
;

as

violini unisoni, the violins in unison
;

flauti

Unisoni, the flutes in unison.

UNITY. See Poetry.

UNONA, a genus of the pdyandria polv-

gamia class and order of plants. The calyx

is three-leaved, six-petals ; berries two or

three seeded. There are four species, trees

ofthe East and West Indies.

UNXIA, a genus of plants ofthe class and

order syngenesia polygamia superflua. The
calyx is five-leaved, leaflets ovate ;

florets of

disk and ray five, recept. naked. There is

one species.

VOID and voidable, in the law. Some
things are absolutely void, and others only

voidable. A thing is void which is done
against law at the very time of doing it, and
no person shall be bound by such an act

;

but a thing is only voidable which is done
by a person who ought not to have done it,

but who, nevertheless, cannot avoid it him-

self after it is done; though it may be by
some act in law made void by his heir, &c.
2 Lil. Abr. 807.

VOLCANO, in natural history, a burning
mountain, or one that occasionally vomits

forth fire, flame, ashes, cinders, &c. Volca-

noes are peculiar to no climate, and have no
necessary connection with any other moun-
tains, but seem to have some with the sea,

being generally in its neighbourhood ; they

frequently throw out matters which belong
to the sea, as the relics of fishes, sea-weed,

and sometimes sea-water itself. Sir William
Hamilton observes in the Phil. 'Frans, for

1776, that “ the operations of Vesuvius are

very capricious and uncertain, except that

the smoke increases considerably and con-

stantly when the sea is agitated, and the wind
blows from that quarter. Volcanic moun-
tains are of all heights ; some, as tffiit of

Tanna, so low as 450 feet ; Vesuvius is 3600
feet high; and Etna, 11000. They in general

form lofty spires ; and the volcano itself is

internally shaped like an inverted cone,

placed on a broader basis. This cone is

called the crater, or bowl, and through it the

lava generally passes, though sometimes it

bursts through the sides, and even proceeds

occasionally from the bottotn of the moun-
tain. Sometimes the crater falls in, and is

effaced
;
sometimes, in extinguished volca-

noes, it is filled with water. Submarine vol-

canoes have been observed, and from these

some islands have derived their origin. Vol-

canic fires taking place at the bottom ofthe

ocyan, would frequently, by the expansive

force of the steams which are generated,

elevate those parts which were once at the

bottom of the deep, ami overflow those which
were habitable earth. It is conjectured, that

subterraneous convulsions operated more
powerfully in the early ages of the world than
at any later period ; and indeed such an hy-

pothesis is supported by the most probable

reasoning, since we may well conceive that

at the first consolidation of the earth, much
heterogeneous matter would be included in

the different masses, which might produce
more frequent fermentations than at any alter

periods, when these have been, if we may so

express it, purged off-by frequent eruptions,

and in many parts, perhaps, rectified and
assimilated by slow and secret processes in

the bowels of the earth. But history was
not cultivated till a very late period, and the

most eventful ages of nature have passed un-

recorded.

The force of subterraneous fires, or rather

of the steam which is generated by them, is

so great, that considerable rocks have been
projected by Vesuvius to the distance of

eight miles. A stone was once thrown from
the crater of that volcano twelve miles, and
fell upon the marquis of Lauro’s house at

Nola, which it set on fire. One also, which
measured twelve feet in height and forty-five

in circumference, was carried, in 1767, by
the projectile force of the steam, a quarter of
a mile from the crater. In an eruption of
Etna, a stone, fifteen feet long, was ejected

from the crater to the distance of a mile, and
buried itself eight feet deep in the ground.
A volcano broke forth in Peru in 1600, ac-

companied with an earthquake, and the sand
and ashes which were ejected covered the fields

ninety miles one way, and one hundred and
twenty another. Dreadful thunders and
lightning were heard and seen for upwards of

ninety miles round Araquapa during this

eruption, which seemed to denote some con-
nection between the electric matter and these

volcanic fires ; and this fact is strongly con-
firmed by the very accurate observations of

sir William Hamilton, which we shall after-

wards have occasion to notice more at large.

Both the inside of the crater and the base of

many volcanoes, consist of lava, either entire

or decomposed, nearly as lovv as the level of

the sea ; but they finally rest either oil gra-

nite, as in Peru, or sehistuS, as the extin-

guished volcanoes of Hesse and Bohemia, or
on limestone, as those of Silesia, mount Ve-
suvius, &c. No ore is found in these moun-
tains, except that of iron, of which lava con-
tains from twenty to twenty-five parts in the
hundred, and some detached fragments of
the ores of copper, antimony, and arsenic.

Vesuvius ejected, from the year 1 779 to

1783, 309,658,161 cubic feet of matter of
different kinds; we must therefore conclude
the seat of these fires to be several miles
below the level of the sea ; and as iron makes
from one-fourth to one-fifth of these ejections,

we may infer that the internal parts of the

earth abound much in this metal.

The origin of these subterraneous fires is

not easily explained, Iron-filings mixed witk
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powdered sulphur, and the whole moistened
with water into a paste, will swell, become
hot, and if the quantity is considerable, will

throw out a blue flaraev It is a mixture of

tiiis kind which is used for making an artifi-

cial earthquake ;
for such a quantity of in-

flammable gas is produced during the fer-

mentation, that if the mass is buried in the

earth, the gas will force a passage for its es-

cape, and exhibit, on a small scale, the phe-
nomena of an earthquake. M.Lemery seems
to have been the first person who illustrated,

in this manner, the origin of volanic fires and
earthquakes. He mixed twenty-five pounds
of iron-tilings with an equal weight of sulphur,

and having made them into a paste, with the

addition of water, he put them into a pot,

covered them with a cloth, and buried them
a foot under ground. In about eight or nine

,

hours lime the earth swelled, became warm,
and cracked, and hot sulphureous vapours
were perceived. Now large beds of martial

pyrites, sulphu ret of iron, are known to exist

in different parts of the earth ; the only diffi-

culty which attends this explanation of the

origin of volcanoes, as well as of earthquakes,

is, that the presence of air is in general ne-

cessary for the production of actual flame.

It is well known, however, that sulphuret of

iron, when moistened, acquires heat ; and
if we suppose it to have been in contact
with black wad and petroleum, we may sup-

pose the flame to arise, as we see it produced
by art, from the desiccation of the former
substance, and its mixture with mineral oil.

Many minerals, when heated, afford oxygen
gas, a very small quantity of which is suffi-

cient to produce flame
;

this flame, once
produced, may be supported from other

©res, and the combustion be maintained by
the presence of bituminous schistus, bitumen,
and coal. Marl, schistus, horn-stone, schorl,

with a further addition of iron, are the true

sources of iava. It seems, however, after all,

difficult to conceive that such extensive and
intense fires should be maintained without the

•access of considerable quantities of air
;
that

fluid may therefore be possibly supplied by
a communication with some extensive ca-

verns, which may themselves receive it by
openings at the distance of many miles from
tiie crater of the volcano. It does not seem

! improbable that the volcanoes, which now
burn, may have a communication with the

cavities and craters of extinguished volca-

noes, and thence derive a supply of air suffi-

f
cient to account for the inflammation of large

beds of pyrites and bituminous matters. M.
Buffon supposes, that the seat of volcanic

fires is situated but a very little way below
the bed of the mountains ; but it appears

more probable, that it is in general many
miles below the surface of the earth, for the

quantity of matter discharged from Etna
alone is supposed, on a moderate calculation,

to exceed twenty times the original bulk of

the mountain, and therefore could not have

been derived from its contents alone, but

must come from the deeper recesses of the

earth.

M. Condamine asserts, that all the moun-
tains in the neighbourhood of Naples exhibit

r undoubted marks of a volcanic origin. He
says, he could trace the lava, and other pro-

! cluctions of subterraneous fire, from Naples

to the very gates of Rome, pervading the

whole soil, sometimes pure and sometimes

differently combined. “ Wherever I see,’’

says he, “ on an elevated plain, a circular

bason, surrounded with calcined rocks, I am
not deceived by the verdure of the adjacent

fields ; I can discover, beneath the snow it-

self, the traces of an extinguished fire. If

there is a breach in the circle, I usually find

out, by foliowing the declivity of the ground,
the traces of a rivulet, or tire bed of a torrent,

which seems as if it was hollowed in the rock,

and this rock appears frequently to be pure
lava. It the circumference of the- basen has
no breach, the rain and spring waters, which
are collected there, generally form a lake in

the very mouth of the volcano.” The Ap-
penines, as well as the Cordilleras of Peru and
Chili, he supposes to have been a chain of

volcanoes. The chain, in both instances, is

interrupted,-and many of the fires either ex-
tinguished or smothered, but many remain
still actually burning. This intelligent au-
thor is, however, far from attributing to all

mountains the same origin
; and adds, that

in that part of the Alps, which he travelled

over, he could observe no such appearances.

The traces of volcanoes have been observ-
ed in Ireland by Mr. Whitehurst. Though
no visible crater is remaining between Port
Kush Strand and Ballycastle eastward, yet,
he observes, that whole space, about twenty
English miles, is one continued mass of lava.

The cliffs, he says, are truly stupendous, and
bear every possible mark of having been ori-

ginally liquid fire. The elevation of that, at

the foot of which the Giant's Causeway is

situated, he presumes cannot be less than five

or six hundred feet perpendicular above the
level of the Atlantic ocean, and yet com-
posed entirely of lava

;
the same appearances

extend towards the south upwards of twenty
miles.

The most remarkable volcanoes in Europe
are Etna and Vesuvius; and as these are not
too far distant, we have the most accurate
descriptions of them from travellers of the
first talents and reputation.

Etna, which is the most striking object in

Sicily, and indeed one of the most magnifi-
cent productions of nature, rises from an im-
mense base, and mounts equally on all sides

to its summit. The ascent on each side is

computed at about thirty miles, and the cir-

cumference of its base, at one hundred and
thirty-three

;
but as it has never been mea-

sured with any great degree of accuracy, its

dimensions are but imperfectly known.

The whole mountain is divided into three
distinct regions, called La Region Culta, or
Piedmontese, the fertile region

; La Regiona
Sylvosa

, or Nemorosa, the woody region
;

and La Regiona Deserta, or Scoperta, the
barren region. These differ as materially
both in climate and production as the three
zones of the earth, and perhaps with equal
propriety might have been styled the torrid,

the temperate, and the frigid zone.

The first region of Etna surrounds the
base of the mountain, and constitutes the
most fertile country in the world on all

sides of it, to the extent of fourteen or
fifteen miles, where the woody region begins.

It is composed almost entirely of lava, which,
in time, becomes the most fertile of ail soils;

but the roads, which are entirely over old
lavas, now converted into orchard;, vine-

yards, and corn-fields, are execrable. The

lavas, which form this region, arise from a
number of beautiful little mountains, every
where scattered over the immense declivities

ot Etna. These are all either of a conical or
hemispherical figure, and are in general co-
vered with beautiful trees, and the most
luxurious verdure. The formation of them
is owing to the internal fires of Etna, which,
raging lor a vent, at so vast distance from the
great crater, that it cannot possibly be car-
ried to the height of twelve or thirteen thou-
sand feet, which is probably the height of the
summit of Etna, must necessarily be dis-

charged at some other orifice. After shaking
the mountain, and its neighbourhood, for
some time, at length the fire bursts open its

side, and this is called an eruption. At first

it emits only a thick smoke and showers of
ashes. These are followed by red-hot stones,
and rocks of a great size, which are thrown
to an . immense height in the air. These
stones, together with the quantities of ashes
discharged at the same time, form those
mountains, which cover all the declivities of
Etna. 1 he size of them is in p opoilion to
the duration of the eruption. YVhen it con-
tinues- a considerable time, it sometimes
forms an elevation of one thousand feet in
perpendicular height, which at its base is

seven or eight miles in circumference.
After the formation of the new mountain,

the lava commonly bursts out from its lower
side, and, sweeping every thing before it, is

-

general!) terminated by-the sea. Sometimes
it issues from the side of the mountain, with-
out these attending circumstances, which is

commonly the case with the eruptions of Ve-
suvius; in which the elevation being so much
smaller, the melted matter is carried up into
the crater, where it is dislodged without
forming any new mountain, but only adding
to the height of the old one; till at length the
lava, rising near the summit, bursts the side
of the crater. Rut Etna being upon a much
larger -scale, one crater is not sufficient to
give vent to such immense oceans of liquid .

iire..-

Many striking remains of the great erup*
tion in 1669 are still to be seen, and will long
continue as memorials of that dreadful event
which overwhelmed Catania, and all the ad-
jacent country. Tremendous earthquakes
shook the island, and subterraneous bellow-
ings were heard in the mountain. During
some weeks, the sun ceased to appear, ancl
the day seemed changed into night. Borelli,
who was a witness to these terrible pheno-
mena, says, that at length a rent, twelve
miles in length, w as opened in the mountain,
in some places of which, when they threw
down stones, they could not hear them reach
the bottom. Burning rocks, sixty palms in
length, were thrown to the distance of a mile,
and lesser stones were carried three miles.
After the most violent struggles, and a shak-
ing of the whole island, an immense torrent
of lava gushed from the rent, and sprung up
into the air to the height of sixty palms,
whence it poured down the mountain, and
overwhelmed every object in its way in one
promiscuous ruin.

This destructive torrent, which burst from
the side of Etna, at a place called Rich.i,
rushed impetuously against the beautiful
mountain of Montpelieri, and pierced into
the ground to a considerable depth

; there
dividing and surrounding the mountain,- it',
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united again on the south side, and poured

desolation upon the adjacent country. The
progress of the torrent was at first at the rate

of seven miles a day, but it afterwards took

four days to travel sixteen : wherever it di-

rected its course, the whole appearance ot

nature was changed, several hills were form-

ed in places which were formerly valleys,

and a large lake was so entirely filled up by

the melted mass, as not to leave a vestige

remaining. In its course it descended upon

a vineyard, belonging to a convent of Je-

suits, which was formed upon an antient, and

probably a very thin, layer of lava, with a

number of caverns and crevices under it.

The liquid mass entering into these excava-

tions soon filled them up, and by degrees

bore up the vineyard, which in a short time,

to the great astonishment of the spectators,

began to move away, and was carried by the

torrent to a considerable distance. In 1770

some remains of this vineyard were still to be

seen, but the greater part of it was entirely

destroved.
*

After destroying several convents, church-

es/and villages, this fiery current directed its

course to Catania, where it poured impetu-

ously over the ramparts, which are near sixty

feet in height, and covered up five of its

bastions, with the intervening curtains. After

laying waste a great part of this beautiful

city, and entirely destroying several valuable

remains of antiquity, its further progress was

stopped by the ocean, over whose banks it

poured its destructive current. In its course

from the rent in the mountain, till its arrival

in the sea, it is said to have totally destroy-

ed the property of near thirty thousand per-

sons. Twenty-four years after the fatal erup-

tion of 1669, a violent earthquake, which

extended along all the eastern coast, and de-

stroyed in one hour more than sixty thou-

sand persons, overthrew the remaining build-

ings of Catania, and buried a very consider-

able number of its inhabitants under the ruins

of their houses and churches.

The celebrated bishop Berkeley has de-

scribed an eruption of mount Vesuvius, of

which lie was a witness in the year 17 17, and

the reader will find his narrative in the first

volume of Dr. Goldsmith’s History of the

Earth and Animated Nature, p. 94. But the

most complete and philosophical account of

this formidable phenomenon, a volcanic ex-

plosion, is that with which sir William Ha-

milton has favoured the public, in describing

the dreadful eruption of that mountain in

1794, and this we shall endeavour to give, as

nearly as possible, in his own words.

Sir William begins his narrative with re-

marking that the frequent slight eruptions of

lava for some years past had issued from

near the summit, and ran in small channels

in different directions down the flanks of the

mountain, and from running in covered

channels, had often an appearance as if they

came immediately out ot the sides of Vesu-

vius, but such lavas had not sufficient force

to reach the cultivated parts at the foot of

the mountain. In the year 1779, the whole

quantity of the lava in fusion having been

at once thrown up with violence out of the

crater of Vesuvius, and a great part of it- fall-

ing, and cooling on its cone, added much to

the solidity of the walls of this huge natural

chimney, and had not of late years allowed

of a sufficient discharge of lava to calm that

fermentation, which by the subterraneous

noises heard at times, and by the explosions

of scoria? and ashes, was known to exist with-

in the bowels of the volcano. The erup-

tions, therefore, of late years, before this last,

were simply from the lava having boiled over

the crater, the sides being sufficiently strong

to confine it, and oblige it to rise and over-

flow. The mountain had been remarkably
quiet for seven months before the late erup-

tion, nor did the usual vapour issue from its

crater, but at times it emitted small clouds

of smoke that floated in the air in the

shape of little trees. It was remarked by
father Antonio di Petrizzi, a Capuchin friar,

(who printed an account of the late eruption,)

from his convent close to the unfortunate

town of Torre del Greco, that for some days

preceding this eruption, a thick vapour was
seen to surround the mountain, about a quar-

ter of a mile beneath its crater, and it was
observed by him and others at the same time

that both the sun and the moon had often an
unusual reddish cast.

The water of the great fountain at Torre
del Greco began to decrease some days be-

fore the eruption, so that the wheels of a

corn-mill, wrought by that water, moved
very slowly

;
it was necessary in all the other

wells of the town and its neighbourhood to

lengthen the ropes daily, in order to reach

the water
;
and some of the wells became

quite dry. Although most of the inhabitants

were sensible of this phenomenon, not one
of them seems to have been sensible of the

true cause. Eight days also before the erup-

tion, a man and two boys being in a vine-

yard above Torre del Greco (and precisely

on the spot where one of the new mouths
opened, whence the principal current of lava

that destroyed the town issued), were much
alarmed by a sudden puff of smoke which
issued from the earth close to them, and was
attended with a slight explosion.

Had this circumstance, with that of the

subterraneous noises heard at Resina for two
days before the eruption (with the additional

one of the decrease of water in the wells),

been communicated at the time, it would
have required no great foresight to have

been certain that an eruption of the volcano

was near at hand, and that its force was di-

rected particularly towards that part of the

mountain.

On the 12th of June 1794, in the morning,

there was a violent fall of rain, and soon after

the inhabitants of Resina, situated directly

over the antient town of Herculaneum, were
sensible of a rumbling subterraneous noise,

which was not heard at Naples.

From the month of January to the month
of May, the atmosphere had been generally

calm, and there was continued dry weather.

In the month of May there was a little rain,

but the weather was unusually sultry. For
some days preceding the eruption, the duke
della Torre, a learned and ingenious noble-

man, who published two letters upon the sub-

ject of the eruption, observed by his electro-

meters, that the atmosphere was charged

with an excess of the electric fluid, and thus

it continued for several days during the erup-

tion.

About eleven o’clock on the night of the

12th of June, the inhabitants of Naples were

all sensible of a violent shock of an earth

quake
;
the undulatory motion was evidently

from east to west, and appeared to have
lasted near half a minute. The sky, which

had been quite clear, was soon after covered

with black clouds. The inhabitants of the

townsand villages, which are very numerous
at the foot of Vesuvius, felt this earthquake

still more sensibly, and say, that the shock at

first was from the bottom upwards, after

which followed the undulation from east to

west. This earthquake extended all over the

Campagna Felice ;
and the royal palace at

Caserta, which is fifteen miles from Naples,

and one of the most magnificent and solid

buildings in Europe (the walls being eighteen

feet thick), was shaken in such a manner as

to cause great alarm, and all the chambef
bells rang. It was likewise much felt at Be-

neventum, about thirty miles from Naples;
and at Ariauo in Puglia, which is at a much
greater distance ;

both these towns, indeed,

have been often afflicted with earthquakes.

On Sunday the 15th of June, s-oon after

ten o’clock at night, another shock of an
earthquake was felt at Naples, but did not

appear to be quite so violent as that of the

12th, nor did it last so long; at the same
moment a fountain of bright fire, attended

with a very black smoke and a loud report,

was seen to issue, and to rise to a great

height, from about the middle of the cone of

Vesuvius. Soon after another of the same
kind broke out at some little distance low'er

down
;
then, as is supposed, by the blowing

up of a covered channel full of red-hot lava,

it had the appearance as if the lava had taken
its course directly up the steep cone of the

volcano. Fresh fountains succeeded one
another hastily, and all in a direct line, tend-

ing, for about a mile and a half, down to-

wards the towns of Resina and Torre del

Greco. Sir William Hamilton could count
fifteen of them, but believes there were others

obscured by the smoke. It seems probable,

that all these fountains of fire, from their

being in such an exact line, proceeded from
one and the same long fissure down the
flanks of the mountain, and that the lava and.
other volcanic matter forced its way out of

the widest parts of the crack, and formed
there the little mountains and craters that

will be described in their proper place. It

is impossible that any words can give an idea

of the blazing scene, or of the horrid noises

that attended this great operation of nature.

It was a mixture of the loudest thunder,
with incessant reports, like those from a nu-
merous heavy artillery, accompanied by a
continued hollow murmur, like that of the

roaring of the ocean during a violent storm

;

and, added to these was another blowing
noise, like that of the ascending of a large

flight of sky-rockets, or rather like that which
is produced by the action of the enormous
bellows on the furnace of the Carron iron-

foundry in Scotland. The frequent falling

of the huge stones and scoria?, which were
thrown up to an incredible height from some
of the new mouths, (one of which, having
been since measured by the abbe Tata, was
found to be ten feet high, and thirty-five in

circumference), contributed undoubtedly to
the concussion of the earth and air. As the
lava did not appear to have yet a sufficient

vent, and it was now evident that the earth-
quakes already felt had been occasioned by
the air and fiery matter confined within the



Rowels of the mountain, and probably at

no small depth, considering the extent or

those earthquakes, sir W illiam recommend’

-ed to the company that was with him, wno

began to be much alarmed, rather to go and

view the mountain at some greater distance,

and in the open air, than to remain in the

house, which was on the sea-side, and in the

part of Naples which is nearest and most ex-

posed to Vesuvius. They accordingly pro-

ceeded to Posilippo, and viewed the confla-

gration, now become still more considerable,

from the sea-side under that mountain ;
but

whether from the eruption having increased,

or from the loud reports of the volcanic ex-

plosions being repeated by the mountain be-

hind them, the noise was much louder and

more alarming than that they had lieai d in

their first position, at least a mile neaiei to

Vesuvius. After some time, about two

o’clock in the morning of the 16th, it was ob-

served that the lavas ran in abundance, freely,

and with great velocity, having made a con-

siderable progress towards Resina, the town

which it first" threatened, and that the fiery

vapours which had been confined had now

free vent through many parts of a crack of

more than a mile and a half in length, as was

evident from the quantity of inflamed matter

and black smoke, which continued to issue

from the new mouths. Our author therefore

concluded that at Naples all danger from

earthquakes, which had been his greatest air-

prehension, was totally removed, and he re-

turned to his former station at bt. Lucia,

near that city.
, ,

During all this time there was not the

smallest appearance of fire or smoke from the

crater on the summit of Vesuvius; but the

black smoke and ashes issuing continually

from so many new mouths or craters, formed

au enormous and dense body of clouds over

the whole mountain, and began to give signs

4)f being replete with the electric fluid, by

exhibiting flashes of that sort of zig-zag

lightning, which in the volcanic language of

the country is called ferilli, and which is the

constant attendant on the most violent eiup-

tl

°Sii- William Hamilton proceeds to remark,

that during a thirty years residence at

Naples, and during which time he had been

witness to many eruptions of Vesuvius, he

never before saw the cloud of smoke replete

with the electric fire, except in the two great

eruptions of 1767, and in that of 1779. ' he

electric fire, in the year 1779, which played

constantly within the enormous black cloud

over the crater of Vesuvius, and seldom

quitted it, was exactly similar to that which

is produced, on a very small scale, by the

conductor of an electrical machine commu-

nicating with an insulated plate of glass,

thinly spread over with metallic filings, &c.

when the electric matter continues to play

over it in zig-zag lines without quitting the

surface. He was not sensible of any noise

attending that operation in 1779; whereas

the discharge of the electrical matter from

the volcanic clouds during this eruption, and

particularly on the second and third days,

caused explosions like those of the loudest

thunder ; and indeed the storms raised evi-

dently by the sole power of the volcano, re-

sembled in every respect all other thunder-

storms ;
the lightning falling, and destroying

every thing in its course. 1 he house of
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the marquis of Berio at St. Juno, situated

at the foot of Vesuvius, during one of these

volcanic storms was struck with lightning,

which having shattered many doors and win-

dows, and damaged the furniture, left for

some time a strong smell of sulphur in the

rooms it passed through. Out of these gi-

gantic volcanic clouds, besides the lightning,

the author adds, he had, with liiany^ others,

both during this eruption, and in l//9> seen

balls of fire issue, and sonie of a considerable

magnitude, which bursting in the air, pro-

duced nearly the same effect as that from the

air-balloons in fireworks ;
the electric fine, as

it came out, having the appearance of the

serpents with which those firework-balloons

are often filled. The day on which Naples

was in the greatest danger from the volcanic

clouds, two small balls of lire, joined to-

gether by a small link like a chain-shot, tell

close to his casino at Posilippo ; they sepa-

rated, and one fell in the vineyard above the

house, and the other in the sea, so close to it

that he heard the splash in the water, t he

abb6 Tata, in his printed account of this

eruption, mentions an enormous ball of tins

kind- which flew out of the crater of V esu-

vius while he was standing on the edge ot it,

and which burst in the air at some distance

from the mountain, soon after which he heard

a noise like the fall of a number of stones, oi

of a heavy shower ot hail.

About four o’clock in the morning of the

a 6th, the crater of Vesuvius began to shew

signs of being open, by some black smoke

issuing out ot it ;
and at day-break another

body of smoke, tinged with reel, issued from

an opening near the crater. On the otliei

side of the mountain, and opposite the town

of Ottaiano, it became evident that a new

mouth had opened, from which a consider-

able stream of lava issued, and ran wit

great velocity through a wood, which _i

burnt ;
and having run about three miles in

a few hours, it stopped before it arrived at

the vineyards and cultivated lands. 1 he

crater, and all the conical part of Vesuvius,

were soon involved in clouds and darkness,

and remained so for several days ,
but

above these clouds, although of a giea

height, fresh columns of smoke were seen

from the crater, rising furiously still higher,

until the whole mass remained in the usual

form of a pine-tree ;
and in that gigantic mass

of heavy clouds the ferilli, or volcanic light-

ning, was frequently visible, even in tire daj-

time.

About five o’clock in the morning of the

1 6th, the lava which had first broken out

from the several new mouths on the south

side of the mountain, had reached the sea,

and was running into it, having overwhelm-

ed, burnt, and destroyed, the greatest part ot

Torre del Greco, the principal stream ot

lava having taken its course through the veiy

centre of the town.

Soon after the beginning of this eruption,

ashes fell thick at the foot of the mountain,

ail the wav from Portici to Torre del Greco ;

and what is remarkable, although there were

not at that time any clouds in the air, except

those of smoke from the mountain, the ashes

were wet, and accompanied with large drops

of water, which to the taste were very salt ;
the

road, which is paved, was as wet as if there

had been a heavy shower ot rain. lhesc
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ashes were black and tcarse, like the sand ot

the sea-shore
;
whereas those which, fell there

and at Naples some days after, were of a

light -grey colour, and as fine as Spanish

snuff,, or powdered bark. They contained

many saline particles ;
and those ashes which

lay on the ground, exposed to the burning

sun, had a coat ot the whitest powder on

their surface, which to the taste was ex.

tremely salt and pungent.

By the time that the lava had reached the

sea, between five and six o’clock in the morn-

ing of the 16th, Vesuvius was. so completely

involved in darkness, that the violent opera-

tion of nature which was going on there

could no longer be discerned, and so it re-

mained for several days
;
but the dread! ul

noise, and the red tinge on the clouds over

the top of the mountain, were evident signs

of the activity of the fire underneath. The
lava ran but slowly at Torre del Greco after

it had reached the sea; and on the 17th of

June in the morning, its course was stopped ;

excepting that at times a little rivulet- dr li-

quid fire issued from under the smoking

scoria: into the sea, and caused a hissing

noise, and a white smoke ; at other times a

quantity of large scoriae were pushed off the

surface of the body of the lava into the sea,

discovering; that it was red-hot under that

surface. Even to the latter end of August

the centre of the thickest part of the lava that

covered the town retained its red heat. Tha
breadth of the lava that ran into the sea, and

formed a new promontory there, after having

destroyed the greatest part of the town of

Torre del Greco, having been exactly mea-

sured by the duke della Torre, is 12p4 Eng-

lish feet' Its height above the sea is twelve

feet, and as many feet under water ;
so that

its whole height is twenty-four feet : it ex-

tends into the sea 626 feet. '1 he sea-water

was boiling as in a cauldron, where it washed

the foot of this new-formed promontory.

The rapid progress of the lava, however#

was such, after it had altered its course from

Resina, which town it first threatened, and

had joined a fresh lava that issued from one

of tiie new mouths in a vineyard, about a

mile from the town, that it ran like a torrent

over the town of Torre del Greco, allowing

the unfortunate inhabitants scarcely time to

save their lives. Their goods and effects

w„ere totally abandoned ;
and indeed several

of the inhabitants, whose houses had been

surrounded with lava while they remained in

them, escaped from them, and saved their

lives the following day, by coining out of the

tops of their houses, and walking over the

scoriae on the surface of the red-hot lava.

The lava over the cathedral, and in other

parts of the town, is said to be upwards of

forty feet in thickness ; the general height of

the lava during its whole course was about

twelve feet, and in some parts not less thaw

a mile, in breadth.

On Wednesday June 18, the wind having

for a short space o( time cleared away the

thick cloud from the top of Vesuvius, it was

now discovered that a great part ot its ci li-

ter, particularly on the west side opposite

Naples, had fallen ;
in which it probably did

about four o’clock in the morning of that

day, as a violent shock of an earthquake was

felt at that moment at Resina, and oilier

parts at the foot of the volcano. The clouds



of smoko, mixed with the ashes, were of strch
a density as to appear fo have the greatest
difficulty in forcing their passage out of the
now widely-extended mouth of Vesuvius,
which, sin -e the top fell in, is described as
not much short ol two miles in circumfer-
ence. One clond heaped on another, and
succeeded one another incessantly, formed
iii a few hours such a gigantic and elevated
column ot the darkest hue over the moun-
tain, as seemed to threaten Naples jvith im-
mediate destruction; having at one time been
bent over the city, and appearing to be much
too massive and ponderous to remain long
suspended in the air. It was, besides, re-
plete with the feriili, or volcanic lightning,
which was stronger than common lightning

;

just as Pliny the h ounger describes it in one
of his letters to J'acitus, when he says “

ful-
goribus illie et similes et majores eiant.”

\ esuvius was at this time completely co-
vered, as were all the old black lavas, with

those line light-grey ashes
already fallen, which gave it a cold and hor-
rid appearance

; and in comparison of the
enormous mass of clouds (which certainly,
however it may contradict our idea of tlie

extension ol our atmosphere, rose many
miles above the mountain), it appeared like
.a molehill, although the perpendicular height
of Vesuvius, from the level of the sea," is

more than three thousand six hundred feet.
The abb6 Braccini, as appears in his printed
account of the eruption of mount Vesuvius
in 1(33.1, measured with a quadrant the ele-
vation o! a mass of clouds of the same na-
ture, which was form d over Vesuvius dur-
ing that great eruption, and found it to ex-
ceed thirty miles in height. Dr. Scotti, in
his printed account of this eruption, says
that the height of this threatening cloud of
smoke" and ashes, measured from Naples,
was found to be of an elevation of thirty de-
grees.

The laudable curiosity of our author in-
duced him to go upon mount Vesuvius, as
soon as it was consistent with any degree of
rudence, which was not until the 30th of
une, and even then it was attended with
some risk. The crater of Vesuvius, except
at short intervals, had been continually ob-
scured by the volcanic clouds from the d 6th;
and was so on that day, with frequent flashes
of lightning playing in those clouds, and at-
tended as usual with a noise like thunder

; and
the fine ashes were still falling on Vesuvius,
but still more on the mountain of Somma!
Sir William went up the usual way by Resi-
na, and observed, in his way through that
village, that many of the stones of the pave-
ment had been loosened, and were deranged
by the earthquakes, particularly by that* of
the 18th, which attended the falling in of the
crater of the volcano, and which had been
so violent as to throw many people down,
and obliged all the inhabitants of Resina to
quit their houses hastily, to which they did
not dare to return for two days. The leaves
of ail the vines were burnt by the ashes that
had fallen on them

; and many of the vines
themselves were burled under the ashes, and
great branches of the trees that supported
them had been torn off by their weight. In
shoit, nothing but ruin and desolation was
to be seen. The ashes at the foot of the
mountain were about ten or twelve inches
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thick on fhe Surface of the earth

; but in pro-
portion as he ascended, their thickness in-
creased to several feet, not less than nine or
ten in some parts

; so that the surface of the
old rugged lavas, which before was almost
impracticable, was now become a perfect
plain, over which he walked with the great-
est ease. 1 he ashes were of a light-grey
colour, and exceedingly line, so that by the
footsteps being marked on them as on snow,
he learnt that three small parties had been
up before him. He saw likewise the track of
a fox, which appeared to have been quite be-
wildered, to judge from the many turns he
had made. Even the traces of lizards and
other little animals, and of insects, were vi-
sible on these fine ashes. Sir William and
his companion ascended to the spot whence
the lava of the 15th first issued, and follow-
ed the course of it, which was still very hot
(although covered with such a thick coat, of
ashes) quite down to the sea at Torre del
Greco, which is more than rive miles. It
was not possible to get up to the great crater
ot Vesuvius, nor had any one yet attempted
it. 1 lie horrid chasms that existed from the
spot where the late eruptions first took place,
in a straight line for near two miles towards
the sea, cannot be imagined. Thev formed
valleys more than two hundred feet deep, and
from half a mile to a mile wide; and where
the fountains of fiery matter issued during
the eruption, were little mountains with
deep craters. Ben thousand men, in as many
years, could not make such an alteration on
the face of Vesuvius. Except the exhalations
of sulphureous vapours, which broke out
from different spots of the line above-men-
tioned, and tinged the surface of the ashes
and scoria? in those parts with either a deep
oi pale yellow", with a reddish ochre-colour,
or a bright white, and in some parts with a
deep green and azure blue (so that the whole
together had the effect of an iris), all had the
appeal ance of a sandy desect. Our adven-
turers then went on the top of seven of the
most considerable of the new-formed moun-
tains, and looked into their craters, which on
some of them appeared to be little short of
halt a mile in circumference

; and although
the exterior perpendicular height of them
did not exceed two hundred feet, the depth
of their inverted cone within was three times
as great. It would not have been possible
to have breathed on these new mountains
near their craters, if they had not taken the
precaution of tying a double handkerchief
oyer their mouths and nostrils

; and even
with that precaution they could not resist

Ike fumes of the sulphureous acid were
so exceedingly penetrating, and of such a
suffocating quality. They found in one a
double crater, like two funnels joined toge-
ther

; and in all there were some little smoke
and deposition of salts and sulphurs, of the
various colours above-mentioned, as is com-
monly seen adhering to the inner walls of
the principal crater of Vesuvius.

I wo or three days after they had been
there, one of the new mouths into which they
had looked, suddenly made a great explosion
of stones, smoke, and ashes, which would cer-
tainly have proved fatal to any pers®n who
might unfortunately have been present at the
tune of the explosion. While they were on
She mountain, two whirlwinds, exactly like
those that form w.i|er-spouts at sea, made

their appearance; anc! one of them, which
was very near, made a strange rushing noise

;and having taken up a great quantity of the
hue ashes, formed them into an elevated spi-
ial column, which, with a whirling motion
and great rapidity, was carried towards the
mountain of Somma, where it broke and was
dispersed. One of our author’s servants, em-
ployed in collecting of sulphur, or sal am-
moniac, which crystallizes near the fumaroli
as they are called (which are the spots
whence the hot vapour issues out of the fresh
lavas), found to his great surprise, an ex-
ceeding cold wind from a fissure very near
the hot fumaroli, upon his leg. In a vineyard
not in the same line with the new-formed
mountains just described, but in a right line
from them, at the distance of little more than
a mile from i orre del Greco, they found
three or more of these new-formed moun-
tains with craters, out of which the lava
flowed

; and by uniting with the streams that
came from the higher mouths, and adding
to their heat and fluidity, enabled the whole
cui lent to make so rapid a progress over the
unfortunate town.

In the town of Somma, our author found
four churches and about seventy houses with-
out roofs, and full of ashes. The great da-
mage on that side of the mountain, by the
inh ot the ashes and the torrents, happened
on the 18th, 19th, and 20th of June, and on
the 12th of July. The 19th, the ashes fell
so thick at Somma, that unless a person kept
in motion, he was soon fixed to the ground
by them. This fall of ashes was accompa-
nied also with loud reports, and frequent
flashes oi the volcanic lightning; so that, sur-
rounded by so many horrors, it was impos-
sible for the inhabitants to remain in the
town, and they all fled; the darkness was
such, although it was mid-day, that even
with the help of torches it was scarcely pos-
sible to keep in the high road. On the 16th
of July, signor Guiseppe Sacco went up to
the ciater

; and, according to his account,
which was printed at Naples, the crater i*
now of an irregular oval form, and as he sup-
poses (not having been able to measure it) of
about a mile and a halt in circumference

;
the inside, as usual, in tiie shape of an in!
verted cone, the inner walls of which on the
eastern side are perpendicular

; but on th»
western side of the crater, which is lower,
the descent was practicable, and Sacco with
some ot his companions actually went down
one hundred and seventy-six palms

; froan
which spot having lowered a cord with a
stone tied to it, they found the whole depth
ol the crater to he about five hundred palms.
Such observations, however, on the crater of
Vesuvius, are of little consequence, as both
its form and apparent depth are subject to
great alterations from day to day.

On the 22d of July, one of the new craters
winch is the nearest to the town of Torre del
Greco, threw up both fire and smoke

; which
circumstance, added to that of the lava’s re-
taining its heat much longer than usual
seemed to indicate that there was still some
fermentation under that part of the volcano.
The Java in cooling often cracks, and causes
a loud explosion, just as the ice does in the
glaciers in Swisserland

; such reports were
frequently heard at this time at the Torre
del Gxeco

; and a vapour was often seen to
10



i*3iie from the body of the lava, and taking
fire in the air, fall like those meteors vulgarly
called tailing stars.

The archbishop of Taranto, in a letter to
Naples, and dated from that city the 18th
of June, observes: (( We are involved in a
thick cloud of minute volcanic ashes, and we
imagine that there must be a great eruption
either at mount Etna or of Stromboli. The
bishop did not suspect their having proceed-
ed from Vesuvius, which is about two hun-
dred and titty miles from Taranto. Ashes
also fell, during the late eruption, at the very
extremity off the province of Lecce, which
is still farther off; and at Martino, near Ta-
ranto, a house was struck and much damaged
by the lightning from one of the clouds. In
the accounts of tire great eruption of Vesu-
vius in 1631, mention is made of the exten-
sive progress of the ashes from Vesuvius; and
of the damage done by the ferilli, or volcanic
lightning, which attended them in their
course.”

Our author in this place mentions a very
extraordinary circumstance, which happened
near Sienna, on the Tuscan state, about eigh-
teen hours after the commencement of the
late eruption of Vesuvius on the 13th of June,
although he adds, that phenomenon must
have no relation to the eruption

;
it was

communicated to him in the following words
by the earl of Bristol, bishop of Derry, in a
letter dated from Sienna, July 12

, 1794: “In
the midst of a most violent thunder-storm,
about a dozen stones of various weights and
dimensions tell at thefpet of different people,
men, womeu, and children

; tiie stones are
of a quality not found in any part of the
Siennese territory; they fell about eighteen
pours after the enormous eruption of Vesu-
vius, which circumstance leaves a choice of
difficulties in the solution of this extraordi-
nary phenomenon : either these stones have
been generated in this igneous mass of clouds,
\vhich produced such unusual thunder; or,

which is equally incredible, they were thrown
from Vesuvius at a distance of at least two
hundred and fifty miles; judge then of its

parabola.” One of the largest stones, when
entire, weighed upwards of five pounds.
The outside of every stone that was found,
and ascertained to have fallen from the cloud
near Sienna, was evidently fresh-vitrified, anti

black, with indubitable signs of having pass-
ed through an extreme heat ; when broken,
the inside was found of a light-grey colour
mixed with black spots, and some shining
particles, supposed to be pyrites. Stones of
the same nature, at least as far as the eye can
judge of them, are frequently found on
mount Vesuvius; and should similar stones
be found there, with the same vitrified coat
on them, the question would be decided in

favour of Vesuvius
;
unless it could be proved

that there had been, about the time of the
fall of these stones in the Siennese territory,

some nearer opening of the earth, attended
with an emission of volcanic matter

; which
might very possibly happen, as the moun-
tain of Radicofani, within fifty miles of
Sienna, is certainly volcanic. The celebrat-
ed father Ambrogio Soldani, professor of
mathematics in the university of Sienna, has
printed there a dissertation upon this extra-

ordinary phenomenon : and, it is said, has

lidded that those stones were generated in
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the air independantly of volcanic assistance.
See Meteoric Stones.

Until after the 7th of July, when the last
cloud broke over Vesuvius, and formed a
tremendous torrent of mud, which took its
course across the great road between Torre
ctol (jrieco and the Toit® delP Annunziata,
and destroyed many vineyards, the eruption
could not be said to have finished, although
the force of it was over the 22d of June. The
power of attraction in mountains is well
known

; but whether the attractive power of
a volcanic mountain is greater than that of
any other mountain, is a question. During
this eruption, however, it appeared that
every watery cloud was evidently attracted
by Vesuvius, and the sudden dissolution of
those clouds left marks of their destructive
power on the face of the country all round
the basis of the volcano. After the mouth
of Vesuvius was enlarged, our author says he
has seen a great clout! passing over it, which
not only was attracted, but even sucked in,
and disappeared in a moment.

After every violent eruption of mount
V esuvius, we read of damage done by a me-
phitic vapour

;
which proceeding from under

the ancient lavas, insinuates itself into low
places, such as the cellars and wells of the
houses situated at the foot of the volcano.
After the eruption of 1767, there were se-
veral instances, as in this, of people, going
into their cellars at Portici, and other parts
of that neighbourhood, having been struck
down by this vapour, and who would have
expired if they had not been hastily re-
moved. These occasional vapours, or mo-
jete, are of the same quality as that perma-
nent one in the Grotto del Cane, near the
lake of Agnano, and which has been proved
to consist chiefly of fixed air. The vapours
which, in the volcanic language of Naples,
are called fumaroli, are of another nature’
and issue from spots all over the fresh and
hot lavas while they are cooling; they are
sulphureous, and so suffocating, that often
the birds which are flying over them are over-
powered, and fall down dead.

1 he interior of a volcano, that immense
treasury of devastation, must undoubtedly
be an object of philosophical curiosity

: yet
when we consider the nature of the attempt

;

that the incompact state of the materials, by
affording no proper support, may hurry the
incautious adventurer into the burning abyss;
that the mephitic vapours may produce in-
stantaneous suffocation

; or that a sudden
explosion may overwhelm him with destruc-
tion ; we cannot wonder that so few have en-
gaged in an exploit so replete with danger.
We should have remained ignorant of this

state of this immense natural furnace, had not
the spirit oi- temerity of eight Frenchmen, in
the year 1801, enabled them successfully to
explore this cavern of destruction. The
mouth, or upper base, of the centre of Ve-
suvius, which is a little inclined to its axis,
is represented by these travellers as 3722
feet in circumference. After walking round
the aperture of the volcano, in order to chuse
the most commodious part for descending-,
M.Dampiene, a jutant commandant, and M.
Wickar, a painter, hist descended without
any accident at the determined point

; when,
however, they found themselves stopped by
an excavation of 50 feet, which it was neces-
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sary to pass. Finding it impossible to obtain
a fixed support on ashes so moveable, and
being convinced that the friction of ropes
wouid have destroyed both the point of sup-
port and the neighbouring masse's, thev re-
solved to return, borne stones at the same
moment roiled from the summit, and occa-
sioned a general agitation as they passed;
the ground shook under their feet, and they
had scarcely quitted it when it disappeared
and fell in.

After walking once more round the mouth
of the crater, they discovered at length a long
declivity, smooth though steep, which ap-
pealed to conduct to the focus. When they
had proceeded halt-way, amidst a torrent of
ashes which rolled down along with them,
they found means to fix themselves on the
edge of the precipice, twelve feet in height,
which it was necessary to pass. With one
or the lazaroni, however, they plunged
down this ^precipice

; and found themselves
on the brink of another, which, however, not
being quite so high, they passed with more
ease. At length, amidst showers of falling
lava, ashes, and stones, they reached the
bottom of the crater.

i hey found the immense furnace still
smoking in several places. The bottom of
tire crater, which from above appeared per-
fectly smooth, was found on the contrary,
when they reached it, exceedingly rough and
uneven. They passed over lava very por-
ous, in general hard, but in some places, and
particularly where they entered, still softy,
so as even to yield under their feet. The'
spectacle, however, which most attracted
them was the spiracles

; which either at the
bottom or interior sides, suffer the vapours
to escape. I hese vapours, however, did
not appear of a noxious quality. In tra-
versing the crater they perceived- a focus
half- covered by a large mass of pumice
stone, and which from its whole circumfer-
ence emitted a strong heat. Reaumur’s
thermometer, on the summit of Vesuvius,
stood at twelve degrees

; in the crater it rose
to sixteen

;
placed at one of the spiracles it

indicated fifty-four, at another only lwent v-
two

; and at the entrance of the focus it ne-
ver rose higher than twenty-two degrees.
The volcanic productions in tlie crater

were lava, exceedingly porous, and reduced
by the lire in some places to scoria-. It was
of a dark-brown colour in general

; and in
some places reddish, with a very iittle white.
I he substances nearest the spincles were
covered or impregnated with sulphur, which
sometimes was in a state ot oxygenation.
Some basaltic lava was also found, but hi-
a small quantity. The burning focus pro-
duced the same results.

On the north side of the crater there were-
two large fissures, one of which was twenty-
feet in depth, the other fifteen. T hey were
shaped like an inverted cone, and the mattes
with which they were covered was similar to
the rest of the surface, but they emitted nei-
ther smoke nor heat.

jllie ascent of our adventurers was accom-
plished with more d fficulty, though perhaps
with less danger, than the descent. It also
occupied a greater space of time; for they
could only ascend one at a time after con-
siderable intervals, for fe r of burying, under
torrents of du t and vo canic matters, tho>£
who immediately succeeded.



SO'S V o w
As the theory of volcanoes is by no means

ascertained, we have thought it better to pre-

sent our readers with facts than speculations,

and the narrations which we have selected

contain the most Striking and best authenti-

cated facts extant relative to these terrible

phenomena. On these future philosophers

may reflect, and possibly may elicit a more

satisfactory explanation of them than any

which has hitherto been presented to the

public.

YOLKAMERIA, a genus of the didy-

uamia angiospermia class of plants, the co-

rolla whereof consists of a ringent, single

petal r the tube is cylindric, and twice the

length of the cup ;
the limb is divided into

five" plain segments ;
the fruit is a roundish

bilocular capsule ;
the seed is a single bilo-

cular nut. There are eight species.

VOLVOX, in zoology, a genus of ani-

mals belonging to the order oi vermes intu-

soria. The body is round, simple, and pel-

lucid: There are ten species, all of which

live in water.

YOLUTA, in natural history, a genus of

animals belonging to the class and order oi

vermes testacea. there are 144 species.

The animals are of the slug kind ;
the shell is

unilocular and spiral; the aperture narrow

and without a beak ; the columella plaited.

VOLUTE, a spiral scroll, used in the Io-

nic and composite capitals, whereof it makes

the principal characteristic and ornament.

See Architecture.
VOMITING. See Medicine.
VORTEX, in the Cartesian philosophy, is

a system or collection of particles of matter

moving the same way, and round the same

axis. .

VORTICELLA, a genus ofvermes infuso-

ria. The generic character is, body con-

tractile, naked, and furnished with ciliate ro-

tatory organs. There are nearly sixty spe-

cies of this genus. See Adams on the Mi-

croscope.

VOUCHER, a term of art, when the te

meats of freehold or inheritance. He tl

vouches is called voucher, and he that is vouc

«d is called the vouchee. See Recovery.
VOWEL, in grammar, a letter which affords

a complete sound in itself. In our language they

are six in number.

The following views of the laxity with which

»hc vowels are managed, and of their very great

convertibility, in our language, have lately been

viven. Their different sounds are designated by

*he marks respectively used in these words t

Vowels :—an, ably, ant; bed, be; it, high;

on, so, off ;
us, truth, music, full.

Sounds

U V u
Expressed by

Diphthongs :

—

oi\ ;
out.

Consonantal .—wit
;
yon.

I.

Sounds Expressed by

e, (i), ai, au, ia
.

e, i, ai, ao, au, ay, ea, (ee), ei, ey, oy

(e), ai, au, (ea)

a, (i), (u), ai, ay, ea, ei, eo, ey, ie

i, y, ay, ea, ee, ei, eo, ey, ia, ie

a, e, o, u, y, ea, ee, eo, ie, ui

y, ai, ay, ei, ev, (ia), ie, ei, oy, ui, ye, eye

5
l

a, u, au, (aw), oa, ow
aw, eo, ew, oa, oe, (oi), (oo), ou, ow,

eau, (ewe), owe
a, (ao), au, aw, (eo), oa, cm, awe

(e), (i), o, (y), (ea;, oe, oo, ou
_

o, eo, eu, ew, oe, oo, ou, ow, ue, ui, eew

eo, eu, ew, ue, ui, eau, ewe, ieu, iew

o, oo, ou
oy, oie

u, eo, ow
o, u

II.

Letters and
Combinations. Expressing

, , , A

e a, a, (a), (u), y
i (a), a, (e), e, (u), y
o i, u, u, u, ?v

u (e), i, 6, ou, w
y

e, l, i, (u)

ai Rj 2.) Uj Cj 1

ao a, (6)

au a, a, a, 6, O

aw (6), 6, 6

ay a, e, e, i

ea "

y

(**)

ee (a), e, t

ei a, e, e, t

eo 6, e, i, 6, (6), u, u, ou

eu Ci, u
ew 6, Ci, u

ey a, e, e, i

ia a, e, (i)

ie 6, e, i, i

oa 6, ft, ft

oe Oy u, u
oi 1» (b)

oo (6), u, u, u

ou o, 6, u, u, 1
ow 6, ft, u, ou

oy a, i, oi

ue u, u

ui- h h u.

ye i

awe 5

eau o, u
eew ir

ewe (6), a.

eye i

ieu u
iew u
oie oi

owe 6

1 lie lllbldiiCCo liliiuucu milm* /

are found complete only with an r following

them
;
as e in clerk ,

referred to the sound of a

in ant.

UPUPA, in ornithology, a genus belong-

ing to the order of picse. The beak is arcu-

ated, convex, and something blunt ;
the

tongue is obtuse, triangular, entire, and very

short; and the feet are fitted for walking.

There are ten species, one of which, the

epops, hoopoe, or dung-bird, is frequently

seen in Britain. It may be readily distin-

guished from all others that visit this island

by its beautiful crest, which it can erect or

depress at pleasure. It is in length fifteen

inches ; the bill is black, two inches and a

half long, slender, and incurvated ; the hides

are hazel : the crest consists of a double row

of feathers, the highest about two inches

long
;
the tips are black, their lower part of a

pale orange colour : the neck is of a pale red-

dish brown, the breast and belly white ;
the

lesser coverts of the wings are ol a- light
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brown ; ihe back, scapulars, and wirgs,
1

crossed with broad bars of white and black;,

the rump is white
;
the tail consists ot only

ten feathers, white marked with black, in

form of a crescent, the horns pointing to-

wards the end of the feathers. The legs are

short and black ; the exterior toe is closely

united at the bottom to the middle toe. bee

Plate Nat. Hist. tig. 413.

According to Linnaeus, it takes its name

from its note, which lias a sound similar t«

the word ;
or it may be derived from the

French huDue. or “ crested:’ it breeds in

Dr. Pallas affirms, that it

dll UUUUJa^liUU uvimv; v*--

zaritsyn. Ovid says that Tereus was

nanged into this bird.

URANIA, a genus of the hexanckia me-
nervnia class and order of plants. There is

seeded. There is one species.

URANIUM, a mineral found in Saxony,

partly in a pure and partly in a mixed state:

There are two varieties of these ;
the first of

a blackish colour, quite opaque, tolerably

hard, and with a specific gravity of about 7.5.

'Plie second is distinguished by a finer black

colour, with here and there a reddish cast;

bv a stronger lustre, not unlike that of pit-

coal; by an inferior hardness; and by a shade

of green, which tinges its black colour when

it is reduced to powder.

This fossil was called pechblende ;
and mi-

neralogists, misled by the name, had taken it

for an ore of zinc, till the celebrated Werner,

convinced from its texture, hardness, and

specific gravity, that it was not a blende,,

placed it among the ores ot -iron. After-

wards he suspected that it contained tung-

sten ;
and this conjecture was seemingly con-

firmed by the experiments ot some German
mineralogists, published in the Miners’ Jour-

nal. But Klapro-th, the most celebrated ana-

lyst in Europe, examined this ore in 1789,

and found that it consists chiefly of sulphur

combined with a peculiar metal, to which he

gave the name of uranium.

Uranium is of a dark-grey colour; inter-

nally it is- somewhat inclined to brown.

Its malleability is unknown. Its hardness

is about 6. It requires a stronger heat for fu-

sion than manganese. Indeed Klaproth only

obtained it in very small conglutinated me-
tallic grains, forming all together a porous and

spongy mass. Its specific gravity is 6.440.

When exposed for some time to a red heat,,

it suffers no change. By means of nitric acid,

however, it may be converted into a yellow

powder. This is the peroxide or yellow ox-

ide of uranium, which seems to be composed

of about 5§ parts of uranium and 44 of oxy-

gen. This oxide is found native, mixed with

the mineral above described. From4

the ex-

periments of Proust, we learn that this metal

is capable of forming only two oxides, but no
description of the protoxide has been pub-
lished ; and the ore is so scarce that it is not

every chemist who can gratify his curiosity by
an examination of uranium.

Uranium is. capable of combining with, sub
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ftur. The mineral from which Mr. TClap-

pth first obtained it is a native sulphvu'et ot

ranium.

URANOSCOPUS, star-gazer, a genus of

Lhes of the order jugulares. The generic

haracter is, head large, depressed, rough ;

houth furnished with an internal cirrus
;
gill-

overs edged by a ciliated border; gill-mem-

irane five-rayed.

Uranoscopus scaber, bearded star-gazer,

'he head of this fish is large, squarish, and

[overed by a strong bony case, roughened by
;

an infinite number of small warts or protube-
j

ranees : each side of this case is terminated
j

above by two spines, the hindermost of which
;

is the strongest, and covered by a skin : the

under part has five spines, smaller than those

above: the mouth, which is wide, opens in

an almost vertical direction: the tongue is

thick, short, and roughened with numerous

small teeth : near the interior tip of the

lower jaw is a membranaceous process which

terminates in along cirrus. or beard extend-

ing to some distance beyond the lips, which

are themselves edged with smaller ones: the
j

eyes are situated very near each other on the

top of the head: the body is of a somewhat

squarish form as far as the vent, and thence

becomes cylindric: it is covered with small

scales, and marked near the back by a lateral

line composed of small pores or points bend-

ing from the neck to the pectoral fins on

each side, and thence in a straight line to

the tail : on the back are two fins, of which

the first is liuich shorter than the latter, and

furnished with stronger spines : the pectoral

fins are large, with soft rays: the ventral fins

are small ;
the tail of moderate size,, and

rounded at the end. I lie colour of the body

is brown, with a whitish or silvery cast to-

wards the abdomen ;
the head, pectoral fins,

and tail, having a strong ferruginous cast, and

the first dorsal fin being marked towards its

hind part by a large black spot.

The star-gazer is an inhabitant of the Me-

diterranean and northern seas, chiefly fre-

quenting the shallow parts near the slioies,

where it lies concealed in the mud, with tire

tip of the head alone exposed: in this situa-

tion it waves ihe beards of the lips, and par-

ticularly the long cirrus of the mouth, in va-

I

rious directions, thus alluring the smaller

fishes and marine insects which happen to be

swimming near, and which mistaking these

organs for worms, are instantly seized by

their concealed enemy. The usual length of

this fish is about twelve inches. It is in no

|
esteem as an article of food, being generally

considered as coarse and ot an ill Havonr

:

the "all was anciently considered as of pecu-

liar efficacy in external disorders of the eyes.

There are only two species, viz. the scaber

and Japanicus.

UREA, the constituent and characteristic

matter of urine, may be obtained by the fol-

' lowing process: Evaporate by a gentle heat a

quantity of human urine, voided six or eight

hours after a meal, till it is reduced to the

l
consistence of a thick syrup. In this state,

when put by to cool, it concretes into a crys-

: talline mass. Pour at different times upon

this mass four times its weight of alcohol, and

applv a gentle heat ; a great part ot the mass

will be dissolved, and there will remain only a

I number of saline substances. Pour the alco-

hoi solution into a., retort,, and distil by the
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heat of a sand-bath till the liquid, after boil-

ing some time, is reduced to the consistence

of a thick syrup. 1 he whole ot the alcohol

is now separated, and what remains in the re-

tort crystallizes as it cools. These crystals

consist of the substance known by the name

of urea.

Urea, obtained in this manner, has the

form of crystalline plates crossing each other

in ditferent directions. Its colour is yellowish

white : it has a fetid smell, somewhat resem-

bling that of garlic or arsenic ;
its taste is

strong and acrid, resembling that of ammoni-

acal salts; it is very viscid and difficult to

cut, and has a good deal ot resemblance to

thick honey. When exposed to the open

air, it very soon attracts moisture, and is con-

verted into a thick brown liquid. It is ex-

tremely soluble in water ;
and during its so-

lution. a considerable degree of cold is pro-

duced. Alcohol dissolves it with facility,

but scarcely in so large a proportion as wa-

ter. The alcohol solution yields crystals

much more readily on evaporation than the

solution in water.

When nitric acid is dropt into a concen-

trated solution ot urea in water, a great num-

ber of bright pearl-coloured crystals are de-

posited, composed of urea and nitric acid.

No other acid produces this singular effect.

Tlve concentrated solution of urea in water is-

brown, but it becomes yellow when diluted

with a large quantity of water. 1 ne infusion

of nutgalls gives it a yellowish-brown colour,

but causes no precipitate-; neither does the

infusion of tan produce any precipitate.

When heat is applied to urea, it very soon

melts, swells up, and evaporates with an in-

supportably fetid odour. V\ hen distilled,

there come over first benzoic acid, then car-

bonat of ammonia in crystals, some carbu-

reted hydrogen gas, with traces of prussic

acid and oil
;
and there remains behind a

large residuum, composed ot charcoal, muiiat

of ammonia, and muriatof soda. The distil-

lation is accompanied with an almost insup-

portable fetid alliaceous odour.. Two. hun-

dred and eighty parts of urea yield by distil-

lation 200 parts of c.arbonat of ammonia, 10

parts of carbureted hydrogen gas, 7 parts of

charcoal, and 68 parts of benzoic acid, mun-

at of soda, and muriat of ammonia. These

three last ingredients Fourcroy and Vauque-

lin consider as foreign substances, separated

from the urine by the alcohol at the same

time with the urea. Hence it follows, that

100 parts of urea, when distilled, yield

92.027 carbonat of ammonia

4.608 carbureted hydrogen gas

3.225 charcoal

99.860

Now 200. parts of carbonat of ammonia, ac-

cording to Fourcroy and Vauquelin, are com-

posed of 86 ammonia, 90 carbonic acid gas,

and 24 water. Hence it follows that 100

parts of urea are composed of

39.5 oxygen- .

32.5 azote

14.7 carbon

13.3 hydrogen; >

100,0

But it caicscarcely be doubted that the water
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which was found in the carbonat of ammonia
existed ready-formed in the urea belore the

distillation.

When the solution of urea in water is kept

in a boiling heat, and new water is added as it

evaporates, the urea is gradually decompos-

ed, a very great quantity of carbonat of am-

monia is disengaged, and at the same time

acetic acid is formed, and some charcoal pre-

cipitates.

When a solution of urea in water is left to

itself for some time, it is gradually decompo-

sed. A froth collects on its surface ;
and air-

bubbles are emitted which have a strong disa-

greeable smell, in which ammonia and acetic

acid are distinguishable. The liquid contains

a quantity of acetic acid. 1 lie decomposi-

tion is much more rapid if a little gelatine is

added to the solution. In that case more am-
monia is disengaged, and the proportion of

acetic acid is not so great.

When the solution of urea is mixed with

one-fourth of its weight of diluted sulphuric,

acid, no effervescence takes place; but, on

the application of heat, a quantity of oil ap-

pears on the surface, which concretes upon
cooling

;
the liquid which comes over into

the receiver contains acetic acid, and a quan-

tity of sulphat of ammonia remains in the re-

tort dissolved in the undistilled mass. By
repeated distillations, the whole of the urea is

converted into acetic acid and ammonia*

When nitric acid is poured upon crystal-

lized urea, a violent effervescence takes place,

the mixture froths, assumes tli£ form of &•

dark-red liquid, great quantities of nitrous gas,

azotic gas, and carbonic acid gas, are disen-

gaged. When the effervescence is over,

there remains only a concrete white matter,

with some drops of reddish liquid. When
heat is applied to this residuum, it detonates

like nltrat of ammonia. Into a solution of

urea, formed by its attracting moisture from

the atmosphere, an equal quantity of nitric

acid, of the specific gravity 1.460, diluted

with twice its weight of water, was added
; a.

gentle effervescence ensued: a very small

heat was applied, which supported the effer-

vescence for two days. There was disengaged

the first day a great quantity of azotic gas and

carbonic acid gas; the second day, carbonic

acid gas; and at last nitrous gas. At the same

'

time with the nitrous gas the smell of the

cxyprussic acid of Berthollet was percepti-

ble. At the end of the second day, the mat-

ter in the retort, which was become thick,

took fire, and burnt with a violent explosion.

The residuum contained traces of prussic acid

and ammonia. The receiver contained a yel-

lowish acid liquor, on tire surface of which

some drops of oil swam.
Muriatic acid dissolves urea, but does not

alter it. Oxymuriatic acid gas is absorbed

very rapidly by a diluted solution of urea

;

small whitish flakes appear, which soon be-

come brown, and adhere to the sides of the

vessel like a concrete oil. • After a consider-

able quantity of oxymuriatic acid had been

absorbed, the solution, left to itself, continued

to effervesce exceedingly slowly, and to emit

carbonic acid and azotic gas. Alter this ef-

fervescence was over, the liquid contained,

muriat and carbonat of ammonia.

Urea is dissolved very rapidly by a solution

of potass or soda, and at the same time a

quantity of ammonia is disengaged; the sums
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substance e; disengaged when urea is treated
wirh barytes, lime, or even magnesia. Renee
n io evident, that tins appearance must be as-
cribed to the muriat of ammonia, with which
u is constantly mixed. When pure solid po-
tass is triturated with urea, heat is produced,
a great quantity of ammonia is disengaged,
tee mixture becomes brown, and a substance
is deposited, having the appearance of an em-
py i cumatic oil. One part of urea .and two
<)t potass, dissolved in lour times its weight of
water, when distilled, gives out a great quan-
tity ot aimnoniacal water

; the residuum con-
tains acetat and carbonat of potass.

W hen muriat of soda is dissolved in a solu-
tion of urea in water, it is obtained by evapo-
lation, not in cubic crystals, its usual form,
but in regular octahedrons. Muriat of am-
monia, on the contrary, which crystallizes na-
turally in octahedrons, is converted into cubes
by dissolving and crystallizing it in the solu-
tion of urea.

UkENA, a genus of the monadelphia po-
ly and; ia class ot plants, the corolla whereof
consists ot live oblong, obtuse, connated pe-
tals, broader than the apex, and narrower at
the base

; the fruit is a round echinated cap-
sule, vvitii five angles, consisting of live cells,
and made up ot live valves; the seeds are so-
litary, roundish, and compressed. There are
eight species.

L RE I E RS. See Anatom y.

t 1 i\L ! LIRA. See Anatomy.
I RIG AC ID. Uricorlithic acid was disco"

Vered by Scheele in 1 776. It is the most conr
inon constituent of urinary calculi, and exists
also m human urine. That species of calculus
v hich resembles wood in its colour and ap-
pea ranee is composed entirely of this sub -

stance. It was called at first lithic acid; but
tins name, in consequence of tha remarks
made by Dr. Pearson on its impropriety, has
been laid aside, and that of uric acid substi-
tuted in its place.

_
U’

*

c acid in this state has a brown colour
;

it is hard, ancj crystallized in small scales. It
nai neither taste nor smell, is insoluble in cold
water, but soluble in 360 parts of boiling wa-
ter. File solution reddens vegetable blues,
especially the tincture of turnsol. A great
part of the acid precipitates again as the water
cools.

.

It combines readily with alkalies and
eaiths

, but the compound is decomposed by
every other acid. Muriatic acid has no ac-
tion on it, neither has sulphuric acid while
co.J, but when assisted by heat it decomposes
it entirely.

1

When triturated with potass or soda, it
forms a saponaceous paste, very • soluble in
water when there is an excess of alkali but
sparingly when theaikali is neutralized. The
mat ol potass or of soda is nearly tasteless.
^ ne last is found crystallized, constituting
gouty Concretions. Ammonia does not dis-
soive uric acid, but it combines with it, and
lorms a salt not more soluble than the* pure
acid, and resembling it in its external charac-
ters. Neither does uric acid dissolve in lime-
water; the alkaline carbonats have no action
whatever on it.

Nitric acid dissolves it readily
; the solu-

tion is of a pink-colour, and has the property
ef tmS l»g amm.il substances, the skin for in-
stance, of the same colour. When this so-
lution is boiled, a quantity of azotic gas, car-
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bonic acid gas, and of prussic acid, is disen-
gaged. W hen oxymuriatic acid gas is made
to pass into water containing this acid sus-
pended in it, the acid assumes a gelatinous
appearance, then 1

dissolves; carbonic acid
gas is emitted, and the solution yields by eva-
poration muriat of ammonia, superoxaiat of
ammonia, muriatic acid, and malic acid.

When uric acid is distilled, about a fourth
of the acid passes over a little altered, and is

tuund in the receiver crystallized in plates
; a

few drops of thick oil make their appearance
;

-g-th oi the acid of concrete carbonat of ammo-
nia, some prussiat ot ammonia, some water,
and carbonic acid, pass over

; and there re-
mains in the retort charcoal, amounting to
about -gpg-th ol the weight ot the acid dis-
tilled.

I hese facts are sufficient to shew us that
uric acid is composed of carbon, azote, hydro-
gen, and oxygen

; and that the proportion of
the two last ingredients is much smaller than
of the other two.

URINE. No animal substance has at-
tracted more attention than this, both on ac-
count of its supposed connection with various
diseases, and on account of the singular pro-
ducts obtained from it. In general, healthy
in me is a transparent liquid of a light amber-co-
iour, an aromatic smell, and a disagreeable bit-
ter taste. Its specific gravity varies, accord-
ing to Mr. Cruikshank, from 1.005 to 1.033.W hen it cools, the aromatic smell leaves it,

and is succeeded by another, well known by
the name of urinous smell. This smell is suc-
ceeded in two or three days by another, which
has a considerable resemblance to that of sour
milk, rhis smell gradually disappears in its

turn, and is succeeded by a fetid alkaline
odour.

Urine reddens paper stained with turnsole
and with the juice of radishes, and therefore
contains an acid.

If a solution of ammonia is poured into
fresh urine, a white powder precipitates,
which has the properties ot phosphat of lime.
I he presence ot this substance in urine was
first discovered by Scheele. If lime-water is

poured into urine, phosphat of lime precipi-
tates in greater abundance than when ammo-
nia is used

; consequently urine contains plios-
Phoric acid. I hus we see that the phosphat
or lime is kept dissolved in urine by an excess

amffi or it is in the state ofsuper-phosphat.
I Ins also was first discovered by Scheele.
1 his substance is most abundant in the urine
ot the sick. Berthollet has observed, that the
urme of gouty people is less acid than that of
people in perfect health. The average quan-
tity of phosphat of lime in healthy urine is,

as Cruikshank has ascertained, about i
of the weight of the urine.

If the phosphat of lime precipitated from
urine is examined, a little magnesia will be
found mixed with it. Fourcroy and Vauque-
iin have ascertained that this is owing to a little
phosphat of magnesia which urine contains,
and which is decomposed bv the alkali or
hme employed to precipitate the phosphat of
lime.

.

Proust informs us that carbonic acid exists
in urine, and that its separation occasions the
froth which appears during the evaporation of
urine. F ourcroy and Vauquelin, on the other
hand, consider this acid as formed during the
evaporation, by the decomposition of the

urea. The observations of Proust confirm
those which had been made by Priestley anc
Percival.

" J

Proust has observed, that urine kept in new
casks deposits small crystals which effloresce
in the air and fail to powder. I hese crvstals
possess the properties of carbonat of lime.
Hence we must conclude that urine contains
carbonat of lime; a very extraordinary fact,
if we reflect that super-piiosphat oflime'is also
present.

When fresh urine cools, it often lets fall a*
brick-coloured precipitate, which Scheele first
ascertained to be crystals of uric acid. All
urine contains this acid, even when no sensibh
precipitate appears when it cools. For if a
sufficient quantity of clear and fresh urine is

evaporated to T-~ of its weight, a subtle pow-
der precipitates to the bottom, and attaches
itself in part very firmly to the vessel.
I his part may be dissolved in pure alkali,
anc! precipitated again by acetic acid. It ex-
hibits all the properties of uric acid. The fact
is, that the precipitate which usually falls
when urine cools consists chiefly of phosphat
of lime and uric acid. It may be dissolved in
diluted nitric acid. If the solution is heated and
evaporated to dryness, it assumes a fine rose-
colour if uric acicl is present. 'I he proportion
of uric acid varies considerably in urine. It
crystallizes in small red prisms, partly on the
surface, if urine is mixed with some nitric acid,
and left exposed to the air.

During intermittent fevers, arid especially*
during diseases of the liver, a copious sedi-
ment of a brick-red colour is deposited from
urine. This sediment is the rosacic acid c f
1 ioust.^ Scheele considered this sediment cisy

uric acid mixed with some phosphat of lime;
and the same opinion has been entertained bv
other chemists : but Proust affirms that it con-
sists chiefly of a different substance, to which
he lias given the name of rosacic acid from its.
colour, mixed with a certain proportion of
uiic acid and phosphat of lime. T his rosacic
acid, iie informs us, is distinguished from the
uric by the facility with which it dissolves in*
hot water, the violet precipitate which it oc-
casions in muriat of gold, and by the little ten-
dency which it has to crystallize.

If tiesh mine is evaporated to the consist-
ence of a syrup, and muriatic acid is then
poured into it, a precipitate appears which
possesses the properties of benzoic acid.
Scheele first discovered the presence of ben-
zoic acid in urine. He evaporated it to dry-
ness, separated the saline part, and applied
heat to the residuum. The benzoic acid was
sublimed, and found crystallized in the re-
ceiver. Considerable quantities of benzoic
acid may thus be obtained from the urine of
hoi ses and cows, where it is much more a-
bundant than in human urine. In human
urine it varies from to 0f the
whole. Proust affirms that the acid obtained
by Scheele’s process isnot the benzoic, but an-
other possessed of similar properties

; but dif-
fering in this circumstance, that nitric acid
decomposes it, whereas it only whitens benzoic
acid.

. ,

When an infusion of tan is dropt into urine,
a white precipitate appears, having the pro-
perties ofthe combination of tan and albumen
or gelatine.

_

Urine, therefore, contains albu-
men or gelatine. These substances had been
suspected to be in urine, but theix presence



as first demonstrated by Sfeguin, who disco-

h'ed the above method of detecting them,
'heir quantity in healthy urine is very small,

ruikshank found that the precipitate afiord-

d by tan in healthy urine amounted to —^o-th
art ol the weight ot the urine. It is to these
Libstances 'that the appearance of the cloud,
s it is called, or the mucilaginous matter,
[hich is sometimes deposited as the urine
bols, is owing. It is probable that healthy
rine contains only gelatine, and not albumen,
hough the quantity is too small to admit of
bcurate examination; but in many diseases
he quantity ot these matters is very much in-

leased. The urine of dropsical people often
ontains so much albumen, tiiat it coagulates
ot only on the addition of acids, but even on
le application of heat. In all cases of im-
aired digestion, the albuminous and gelati-
ons part of urine is much increased. This
mns one ol the most conspicuous and im-
ortant distinctions between the urine of those
To enjoy good and bad health.

' If urine is evaporated by a slow fire to the
insistence of a thick syrup, it assumes a deep
rown colour, and exhales a fetid aunnoniacal
dour. \V lien allowed to cool, it concretes
ito a mass of crystals, composed of all the
omponent parts ot urine, it four times its

might ot alcohol is poured upon this mass at
ltervals, and a slight heat appl ied, the greatest
art ot it is dissolved. 1 lie alcohol, which
as acquired a brown colour, is to be de-
noted off, and distilled in a retort in asand-
eat, till tiie mixture lias boiled for some time,
nd acquired the consistence of a syrup. By
lis time the whole of the alcohol has passed
tl

; and the matter, on cooling, crystallizes in
qadrangular plates which intersect each other.

. his substance is urea, which composes
f the urine, provided the Watery part is ex-
haled. To this substance the taste and
nell bf urine are owing. It is a substance
hich characterizes urine, and constitutes it

Tat i t is, and to which the greater part of the
ery singular phenomena of urine is to be as-
libed. (See Urea.)

It may be detected by evaporating urine to
he consistence of a syrup, and pouring into

\
concentrated nitric acid. Immediately a
reat number of white shining crystals appear
a the form of plates very much resembling
rvstallized boracic acid. These chrystals are
jrea combined with nitric acid.

The quantity of urea varies exceedingly in
liferent urines. In the urine voided soon
fter a meal, very little of it is to be found,
nd scarcely any at all in that which hysterical
atients void during a paroxysm.

According to Fourcroy and Vauquelin, the
olour of urine depends upon the urea: the
reater the proportion of urea, the deeper the
olour. But Proust has detected a resinous
latter. in urine similar to the resin of bile;
nd to this substance he ascribes the colour
I urine. If urine, evaporated to theconsist-
nce of an extract, is mixed with sulphuric
cid and distilled, this resin, he informs us, I

Iparates during the distillation. What is
''

rst obtained is soft, but the’last portions are
1 the state of a dry powder. The consist-
nce and colour of this resin resemble castor:
|is very soluble in alcohol, and precipitated

,

tom its solution by water: but it is also so-
lble in water

;
and, according to Proust, is k

trniNE.

the resin of bile, somewhat modified by its

passage through the urinary organs.
It urine is siowly evaporated to the consist-

ence of a syrup, a number of crystals make
Ineir appearance on its surface : these possess
the properties of muriat of soda. Urine
therefore contains muriat of soda. It is well
known that muriat of sooa crystallizes in cubes

;

but when obtained from urine it lias the form of
octahedrons. 1 his singular modification of
its form is owing to the action of urea. It has
been long known that urine saturated with
muriat of soda deposits that salt in regular
octahedrons.

The saline residuum which remains after
the separation of urea from crystallized urine
by means ot aicohol has been long known
under the names of fusible salt of urine and
microcosmic salt. Various methods of ob-
taining it have been given by chemists

; from
Boerhaave, who first published a process, to
Rouelle and Chaulnes, who gave the me-
thod just mentioned. Jf the saline mass is

dissolved in a sufficient quantity of hot water,
and allowed to crystallize spontaneously in a
close vessel, two sets of crystals are gradually
deposited. The lowermost set has the figure
ot fiat rhomboidal prisms

;
the uppermost, on

the .contrary, has the form of rectangular ta-
bles. 1 hese two may be easily separated bv
exposing them for some time to a dry atmo-
sphere. The rectangular tables effloresce and
fall to powder, but the rhomboidal prisms re-
main unaltered.

\\ hen these salts are examined, they are
found to have the properties of phosphats.
The rhomboidal prisms consist of phosphat
ol ammonia united to a little phosphat of
soda; the rectangular tables, on the contrary,
are phosphat of soda united to a small quantity
of phosphat of ammonia. Urine, then, con-
tains phosphat of soda and phosphat of am-
monia.

When urine is cautiously evaporated, a few
cubic crystals are often deposited among ihe
other salts

;
these crystals have the properties of

muriat of ammonia. Now the usual form of the
crystals of muriat of ammonia is the octahe-
dron. I he change of its form in urine is pro-
duced also by urea. This salt is obtained in
greater abundance when the crystals of urea
obtained from the alcohol solution are dis-
tilled.

When urine is boiled in a silver bason it

blackens the bason
; and if the quantity of

untie is large, small crusts of sulphuret of sil-

ver may be detached. Hence we see that
urine contains sulphur. This sulphur exhales
along with the carbonic acid when the urine
putrefies; for the fumes which separate from
urine in that state blacken paper stained with
acetat of lead.

Urine, then, contains the following sub-
stances :

1 . Water,
2 . Phosphoric acid,

3. Phosphat of lime,
4- Phosphat of magnesia,
5. Carbonic acid,

6. Carbon at of lime,
7. Uric acid,

8. Rosacic acid,

9. Benzoic acid,

10 . Gelatine and albumen,
11. Urea,
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15. Resin,

13. Muriat of soda,
14. Phosphat of soda,
13. Phosphat of ammonia,
10. Muriat of ammonia,
17. Sulphur.

I ucse aie the only substances which ar<j
constantly found in healthy m ine

;
but it con-

tains also occasionally other substances. Very
o ten muirat ot potass may be distinguished
among the* crystals which form during its t*va-
poration. 1 ire presence ol this salt may al-
ways be detected by dropping cautiously some
tartaric acid into urine. It it contains muriat
of potass, there will precipitate a little tartar,
which may easily be recognized bv its pro-
perties.

Urine sometimes also contains sulphat of
soda, and even sulphat of lime. The pre-
sence of these salts may be ascertained by
pouring into urine a solution of muriat of ba-
rytes ; a copious white precipitate appears,
consisting ot the barytes combined with phos-
phoric acid, and with sulphuric acid if any is

present. This precipitate must be treated
with a sufficient quantity of muriatic acid.
The phosphat of barytes is dissolved, but th«
sulphat ot barytes remains unaltered,

No substance putrefies sooner, or exhales
a more detestable odour during its spontane-
ous decomposition, than urine

; but there is
a very great difference in this respect in dif-
ferent urines. In some, putrefaction takes
place almost instantaneously as soon as it is

voided
; in others, scarcely any change ap-

peals ior a number of days. Fourcroy and
Vauquelin have ascertained that this difference
depends on the quantity of gelatine and albu-
men which urine contains. \V hen there is very
little of these substances present, urine re-
mains long unchanged

; on the contrary, tiie
gieaier the quantity ot gelatine or albumen,
the sooner does putrefaction commence. The
putrefaction of urine, therefore, is in some
degree the test of the health of the person
who has voided it: fora superabundance of
gelatine in urine always indicates some defect
in the power of digestion.
The rapid putrefaction of urine, then, is

owing to the action ot gelatine on urea. We
have seen already the facility with which that
singular substance is decomposed; and that
the new products into which it is changed are,
ammonia, carbonic acid, and acetic acid. Ac-
cordingly, the putrefaction of urine is announ-
ced by an ainmoniacal smell. Mucilaginous
Hakes are deposited, consisting of part of the
gelatinous matter. I he phosphoric acid is

saturated with ammonia; and the phosphat of
lime, in consequence, is precipitated. Am-
monia combines with the phosphat of mag-
nesia; and forms with it a triple salt, which
crystallizes upon the sides of tiie vessel in the
form ot white crystals, composed of six-
sided prisms, terminated by six-sided py-
ramids.

r

i he uric and benzoic acids are
saturated with ammonia

; the acetic acid, ancl
the carbonic at id, which are the products of
the decomposition of the urea, are also satu-
rated with ammonia

; and notwithstanding the
quantity which exhales, the production of
this substance is so abundant, that there is a
quantity of unsaturated alkali in the liquid.
Putrefied urine, therefore,' contains chiefly the
following substances, most of which are the
prod u c ts ofp uRefaction:
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Ammonia,
Carbonat of ammonia,

Phosphat of ammonia,
Phosphat of magnesia and ammonia,

Urat ofammonia,
Acetat of ammonia,

Benzoat of ammonia.

Mu rial of soda,

Muriat of ammonia ;

/besides the precipitated gelatine, and phosphat

Of lime.

I’he distillation of urine produces almost

the same changes : for the heat of boiling wa-

ter is sufficient to decompose urea, and to

convert it into ammonia, carbonic, and acetic

acids. Accordingly, when urine is distilled,

there come over water, containing ammonia

—dissolved in it, and carbcnut of ammonia in

crystals ;
the acids contained in urine are sa-

turated with ammonia, and the gelatine and

phosphat of lime precipitate.

Such are the properties of human urine in

e state of health.: but this excretion .is singu-

larly modified by disease and the changes to

which it is liable" have attracted the attention

of physicians in all ages, because they serve

in some measure to indicate the state of the

patient and the progress of the disease under

which he labours. The following are the most

remarkable of these changes that have been

observed:

1. In inflammatory -diseases the urine is of

.a red colour, and peculiarly acrid ; it depo-

sits no sediment on standing, but with oxymu-

riat of mercury it yields a copious precipitate.

2. During jaundice the urine has an orange-

vellow colour, and communicates the same

tint to linen. Muriatic acid renders this

/urine green, and thus detects the presence ot a

-little bile.

3. About tire end of inflammatory diseases

• the urine becomes abundant, and deposits a

copious pink-coloured sediment, composed of

rosacic acid, a little phosphat of lime, and

uric acid.

4. During hysterical paroxysms, the urine

usually flows abundantly. It is limpid and co-

lourless, containingmuch salt, but scarcely any

urea or gelatine.

5. Mr. Berthollet observed that the urine of

gouty persons contains usually much less phos-

phoric acid than healthy urine. But during a

gouty paroxysm it contains much more phos-

phoric acid than usual ;
though not more

than constantly exists in healthy urine.

6. In general dropsy, the urine is loaded

with albumen, and becomes milky, or even

-coagulates, when heated, or at least when acids

are mixed with it. In dropsy from diseased

liver, no albumen is present, the urine is scanty,

high-coloured, and deposits the pink-coloured

sediment.

7. In dyspepsia, the urine always yields a

copious precipitate with tan, and putrefies ra-

pidly.

8. The urine of rickety patients is said to

be loaded with phosphat ot lime, or, accord-

ing to others, with oxalat of lime.

9. In diabetes, the urine is sweet-tasted and

often loaded with saccharine matter. In one

case, the urine emitted daily by a diabetic

patient, according to the experiments ot

Cruikshank, contained 29 ounces of sugar.

The urine of other animals differs consi-

derably from that of man. For the analyses

of the urine of quadrupeds hitherto -made, w«

are chiefly indebted to Rouelle junior. 1 be

following facts have been ascertained by that,

chemist, and by the late experiments of I our-

croy and Vauquelin :

1. The urine of the horse has a peculiar

odour : after exercise it is emitted thick and

milky ;
at other times it is transparent, but be-

comes muddy soon after its emission. "W hen

exposed to the air, its surface becomes covered

with a crust of carbonat of lime. It gives a

green colour to syrup ot violets, and has the

consistence of mucilage. The following are

its constituents as estimated by Fourcroy and

Vauquelin from their experiments:

Carbonat of lime . . 0.011

Carbonat of soda . . 0.009

Benzoat of soda . . 0.024

Muriat of potass . . . 0.009

•Urea 0.007

Water and mucilage . 0.940

1.000

From the late experiments of Mr. Giese,

we learn that the quantity of benzoat ot soda

varies considerably in the urine ot horses. In

some specimens lie found it in abundance,

and easily precipitated by muriatic acid. In

others there was little or none. lie could de-

tect no benzoic acid in the food of horses.

Hence he considers it as formed within the

animal, and he thinks that it appears only in

cases of disease.

II. The urine of the cow has a strong re-

semblance to that of the horse
;

it has neaily

the same odour, and the same mucilaginous

consistence It tinges syrup of violets green,

and deposits a gelatinous matter.
_

On stand-

ing, small crystals are formed on Its surface.

It contains, according to Rouelle,

1. Carbonat of potass, 4. Benzoic acid,

2. Sulphat of potass, • 5. Urea.'

3. Muriat of Potass,

III. The urine of the camel was also exa-

mined by Rouelle. Its odour resembles that of

the urine of the cow ;
its colour is that of beer,

it is not mucilaginous, and does not deposit

carbonat of lime. It gives a green colour to

syrup of violets, and effervesces with acids

like the urine of the horse and cow. Rouelle

obtained from it,

1 . Carbonat of potass,

2. Sulphat of potass,

3. Muriat of potass,

4. Urea.

IV. The urine of the rabbit has been lately

analysed by Vauquelin. When exposed to

the air, it becomes milky, and deposits car-

bonat of lime. It gives a green colour to sy-

rup of violets, and effervesces with acids.

That chemist detected in it the following sub-

stances :

1. Carbonat oflime,

2. Carbonat of magnesia,

3. Carbonat of potass,

4. Sulphat of potass,

5. Sulphat of lime,

6. Muriat of potass,

7. Urea,
8. Gelatine,

9. Sulphur.

V. Vauquelin has also made some expe-

riments on the urine of the guinea-pig, from

which it appears that it resembles the urine of

the other quadrupeds. It deposits car bouat of

lime, ^ives a green colour to syrup of_ violets,

and contains carbonat and muriat of potass,

but no phosphat nor uric acid.
1 1

Thus it appears that the urine of the grami-

nivorous quadrupeds agrees with t!-i human in

containing urea, but differs from it materially

in being destitute of phosphoric acid, pbosj

phats, and uric acid. Whether the urine of

carnivorous quadrupeds contains these last

substances has not been ascertained, but it is

probable that it does.

URSA, the bear, in astronomy, a name

common to two constellations of the norther

hemisphere, near the pole, distinguished b

major and minor. The ursa major, or th

great bear, according to Ptolemy’s catalogue

consists of thirty-five stars : according to Ty

cho-’s, of fifty-six : but in the Britannic cat'

logue we have two hundred and fifteen.

The ursa minor, or little bear called al

Charles’s wain, and by the Greeks cynosure

by its neighbourhood to the north pole, give

the denomination apxr bear, thereto. Ptc

lemy and T) cho make it to consist of eig

stars, but Flamsteed of fourteen.

IJRSUS, bear, a genus ofquadrupeds of th

order ferae : the generic character is, fror
1

teeth six both above and below : the two k

teral ones of the lowerjaw longer than the res

and lobed ;
with smaller or secondary teet

at their internal bases ;
canine teeth solitary

grinders five or six on each side, the first aj:

proximated to the canine teeth ;
tongu

smooth; snout prominent; eyes furnishe

with a nictitating membrane. There are te

species.

1. Ursus arctos. The common bear, wit

some variation as to size and colour, is a n:

tive of almost all the northern parts of Euroj

and Asia, and is even said to be found in sou

ot the Indian islands, as Ceylon, &c. It ii

habits woods and unfrequented places, ar

feeds chiefly on roots, fruits, and other veg

table substances, but occasionally preys f

animals. In the Alpine regions the bear

brown ;
in some other parts of Europe, blacl

and in some parts of Norway has been seen'

a grey colour, and even perfectly white

this latter change of colour sometimes tak

place, as is well known, in several oth

animals, and most frequently in such as a

naturallv black or of very dark colours. T
brown, the black, the grey, and the white lan

bears are, therefore, to be considered as

the same species :
yet it is observed that t

brown and black varieties differ somewhat

their manner of life; the black confining its

almost -entirely to vegetable food; the brow

on the contrary, frequently attacking and pre

ing upon other animals, and destroying lain!

kids, and even sometimes cattle, and sucki

the blood in the manner of the cat and wee

tribes. Linnxus adds, that the bear has a w
of blowing up his prey, and of hiding or bui

ing a part of it. Bears are reported to

particularly fond of honey, in search of whi

they will climb trees, in order to get at t

nests of wild bees; for the bear, notwithstai

ing his awkward form, is expert in climbii

and sometimes takes up his residence in t

hollow of a very large tree. The bear v

also catch and devour fish, occasionally f

quenfing the banks of rivers for that purpos

The bear passes a considerable part of t



^ inter in a state of repose and abstinence*,
Emerging only at distant intervals from his

3en, and again concealing himself in his re-
peat till the approach of the vernal season.
[The females are said to continue in this state

pinch longer than the males, and it is during
pis period that they bring forth their young,
Much are commonly two in number. These
the antients imagined to be nearly shapeless
masses, gradually licked and fashioned into
regular form by the parent

;
an opinion now

[sufficiently exploded. The young, however,
though not shapeless, have a different aspect
ifronr the grown animal

; the snout being much
sharper, and their colour yellowish: they
are said to be blind for nearly the space of "a

month.

2. Ursus Americanus, American bear.
This, which is now considered as a distinct
species, and not to be confounded with the
black bear of Europe, has along, pointed nose,
and narrow forehead : the cheeks and throat
of a yellowish-brown colour; the hair cn the
whole body and limbs of a glossy black,
smoother and shorter than that of the Euro-
pean kind. It is also said to be, in general,
smaller than the European bear, though in-

stances have been known in which its size, at
least, equalled the European, since Mr. Bar-
tram assures us, that a bear was killed in Flo-
rida which weighed four hundred pounds.

This animal inhabits all the northern parts

Of America, migrating occasionally from the
northern to the more southerly parts in quest
of food, which is said to be entirely vegetable

;

and it is even affirmed, that, when pressed
by extreme want, they will still neglect all ani-
mal food whenever they can obtain a supply
of roots and grain. They, however, some-
times destroy fish, and particularly herrings,
when these fish happen to come up into the
creeks in shoals. They are said to continue
in their winter retreats, either in dens be-
neath the snow under ground, or in the hol-
lows of old trees, for the space of five or six

weeks without food.

3. Ursus maritimus, polar bear. This is

a far larger species than the common bear,
and is said to have been sometimes found
of the length of twelve feet. The head and
beck are ot a more lengthened form than in

the common bear, and the body itself is longer
in proportion. The whole animal is white,
except the tip of the nose and the claws,
which are jet-black: the ears are small
and rounded; the eyes small; the teeth of
extraordinary magnitude: the hair is of a
great length, and the limbs are extremely
large and strong. See Plate Nat. Iiist. fig.

415. It seems confined to the very coldest
parts of the globe ; being found within 80 de-
grees of north latitude, as far as any naviga-
tors have yet penetrated. The shores of Iiud-
son’s-bay, Greenland, and Spitsbergen, are
its principal places of residence; but it is

;aid to have been accidentally carried on fioat-

ngiceasfar south as Newfoundland. This
species seems to have been often confounded
Sy authors with the white variety of the com-
mon bear, which is occasionally found in the
northern regions.

|

The polar bear is an animal of tremendous
Length and fierceness. Barentz, in his voy-
age in search of a north-east passage to China,
(ad proofs of the ferocity of these animals, in

he island of Nova Zcmbla, where they at-

Vol. II.

unstfs.

tacked his Seamen, seizing them in their

mouths, carrying them off witli the utmost
ease, and devouring them in the sight of their

comrades. It is said that they will attack and
attempt to board armed vessels, at a great
distance from shore

;
and have sometimes been

with much difficulty repelled. Their usual
food consists of seals, fish, and the carcases of
whales

; but, when on land, they prey on deer,
and other animals, as hares, young birds, &c.
they also eat various kinds of berries which
they happen to find. They are said to be
frequently seen in Greenland in great droves,
allured by the scent of the flesh of seals : and
will sometimes surround the habitations of
the natives, and attempt to break in

; and it is

added, that the most successful method of re-
pelling them is by the smell of burnt feathers.
They grow extremely fat, a hundred pounds
of fat having been taken from a single beast.
The flesh is said to be coarse, but the skin is

valued for coverings of various kinds, and the
Greenlanders often wear it as a clothing.
The split tendons are said to form an excel-
lent thread. During the summer they reside
chiefly on the ice-islands, and pass frequently
from one to another; being extremely expert
swimmers. They have been seen on these
ice-islands at the distance of more than eighty
miles from land, preying and feeding as they
float along. They lodge in dens, formed in

the vast masses of ice, which are piled in a
stupendous manner, leaving great caverns
beneath : here they breed, and bring one or two
youngat a time, and sometimes, but very rare-
ly* three. The affection between parent and
young is so great, that they will sooner die
than desert each other. They follow their
dams a very long time, and grow to a large
size before they quit them.

During winter they retire, and bed them-
selves deep beneath the snow, or else be-
neath the fixed ice of some eminence, where
they pass in a state of torpidity the long and
dismal arctic night, appearing only with the
return of the sun.

The skins of the polar bear, says Mr. Pen-
nant, were formerly offered by the hunters
in the arctic regions to the high altars of ca-
thedrals and other churches, for the priest
to stand on during the celebration of mass in
winter.

4. Ursus gulo, glutton. This animal is a
native of the most northern parts of Europe
and Asia, occurring in Sweden, Norway,
Lapland, and Siberia, as well as in some of
the Alpine regions, and in the forests of Po-
land and Courland. It is also found in the
northern parts of America, being not un-
common about Hudson’s-bay.
The glutton is considerably larger than a

badger, measuring about a yard from nose to
tail, and the tail about a foot ; but it seems to
vary in size, and is often less than this. The
muzzle, as far as beyond the eyes, is black-
ish brown, and covered with hard shining
hair : over the forehead, down the sides of
the head, between the eyes and ears, runs a
whitish or ash-coloured band or fillet: the
top of the head and whole length of the
back are black-brown, the colour widening
somewhat over the sides as it passes on, and
again lessening or contracting towards the
tail. In the American variety a whitish or
ash-coloured band or border runs along the
body, in the same manner as the ferruginous
one in the European kind.

5 S

m
The glutton, as its name imports, has the

character of a very voracious animal, prey-
ing indiscriminately both on fresh prey and
carrion. One of which was kept at Dresden
would eat thirteen pounds of flesh in a day,
without being satisfied. It attacks deer, bird's,

field-mice, &c. and even sometimes the
larger cattle; and it is said to sit on the
branches of trees, and suddenly to spring
down on such animals as happen to pass be-
neath

; tearing them, and sucking the blood,
till they fall down through faintness, when it

begins to devour the spoil. In winter it seeks
out and catches ptarmigans under the snow.
What it cannot devour at once, it is said to
hide under ground, or in the cavity of some
tree. It is said to be an animal of uncom-
nion fierceness and strength

;
and will some-

times dispute the prey both with the wolf and
bear. It is also extremely fetid. It breeds
once a year, and brings from two to four
young at a litter. The fur is much used for

muffs, linings, &c. Those skins are said to
be preferred which have least of the ferrugi-

nous tinge, and for this reason the Siberian va-
riety, which is blacker than the rest, is mod
esteemed. The ursus luscus, or wolverene,,
appears to be a variety of this animal.

5. Ursus lotor, the raccoon, is a native of
the new world, and is principally an inhabit-
ant of the northern parts of that continent.
It is also found in some of the West Indian
islands. Its colour is grey

; the face white ;

the eyes each imbedded in a large patch of
black, which forms a kind of band across the-

forehead, and is crossed by a dusky stripe
running down the nose. The visage is

shaped like that of a fox, the forehead being
broad and the snout sharp; the eyes are
large and greenish : the ears short and slight-
ly rounded

; and the upper jaw is longer
than the lower: the tail, which is covereu
witli bushy hair, tapers to the end, and is an-
nulated with several black bars : the body is

broad, the back arched, the limbs rather
short, and the fore legs shorter than the
hinder

; the animal is covered with thick and
long hair, which has a somewhat upright
growth : the feet are dusky, and have five
toes with very sharp claws, The colour of
the raccoon is generally a dark grey. The
length of the animal is two feet from nose to
tail, and the tail about one foot. See Plate
Nat. Iiist. fig. 414. The food of the rac-
coon, in its wild state, consists chieflv of
maize, which it eats while the ears are ‘ten-
der, as well as sugar-canes, vaiious sorts of
fruit, as apples, chesnuts, &c. It is also sup-
posed to devour birds and their eggs, and is,

therefore, considered as an enemy to poul-
try. It chiefly feeds by night, and by day
keeps in its hole, except in dull weather. In
winter, and in very bad weather, it keeps al-

together within, and is popularly believed to
live like the bear, by sucking its paws. The
raccoon, however, is an active and sprightly
animal when taken into a state of domestica-
tion. It has a kind of oblique gait in walk-
ing, can leap and climb with great ease, and
is very frequently seen on trees. It is easily
tamed, and is frequently kept in houses by
the Americans, and will five on bread, milk,
fish, eggs, &c. It is particularly delighted

5

with sweets of every kind, and has as great a
dislike to acids. In eating, it commonly sits'

on its hind legs, and uses its fore feet in the
manner of hands. It has a wav of dipping



874 URT U R T usu
all manner qf dry food that is given it into

water b.fore it eats it
;
as well as of rolling it

between its paws tor some time. When it

kills birds, it proceeds exactlv in the manner
ot a polecat; first biting off the head, and
then sucking out the blood, ft drinks but

little, and is a very cleanly animal. It is ex-

tremely expert in opening oysters, on which,
as well as on crabs and various other kinds of

shell-fish, it frequently feeds in its wild state.

It is, when tamed, extremely active and play-

ful ; but is of a capricious disposition, and not

easily reconciled when Offended. When an-

gry, its voice is like a hoarse bark, and at

other times soft and sharp. In its wild state

it generally inhabits the hollows of trees ;
but

in a domestic state shews no particular incli-

nation for warmth; nor is it observed to be

desirous of lying on straw, or any other sub-

stance, in preference to the bare ground. It

sleeps from about midnight to noon, at which
time it comes out for food and exercise. Ac-
cording to Linnaeus, the raccoon has a won-
derful antipathy to hogs’ bristles, and is much
disturbed at the sight of a brush. It pro-

duces from two to three young at a birth

:

this commonly takes place in the month of

May. The fur of the raccoon is used by the

h itters, and is considered as next in merit for

this purpose to that of the beaver.

6. Ursus meles, the badger, is an inhabit-

ant of all the temperate parts of Europe and

Asia. Its usual length is about two feet from

the nose to the tail, which measures six

inches. It is an animal of very clumsy make,
being thick-necked and thick-bodied, with

very short legs. It commonly resides in a

hole or den under ground, out of which it

emerges by night in quest of food
;
feeding

chiefly on roots and fruits ; but it will also de-

vour frogs, worms, &c. The badger is of an

uniform grey colour on the upper parts ; and
the throat, breast, belly, and legs, are black

:

the face is white, and along each side of the

head runs a iong and somewhat triangular or

pyramidal band of black, including the eyes

and ears: the eyes are small, and the ears

short and rounded: the claws on the fore

feet are very long and straight, and it is prin-

cipally from this circumstance that Mr. Pen-

nant ranks it under a separate genus, instead

of including it under that of ursus, or bear.

Authors have sometimes made a distinction

between what they call the sow badger and
the dog badger ; but this is supposed to be
perfectly untenable, and if there is any per-

ceptible variation, is probably no other than

a mere sexual difference. The hair of the

badger, both on the body, limbs, and tail, is

very thick; and the teeth, legs, and claws,

are very strong; so that he makes a very vi-

gorous defence when attacked. When taken

young, the badger may be easily tamed, and
generally prefers raw flesh to every other

food in a state of captivity. It is a very

cleanly animal, and is observed to keep its

subterraneous mansion extremely neat. The
female produces about three or four young:
this happens in summer; and, according to

the count de Button, the parent seizes on
young rabbits, which she drags out of their

burrows, birds, eggs, snakes, and many other

animals, in order to feed her young. Like

the bear, this animal is also fond of honey,

and will attack hives in order to obtain it.

The badger sleeps a great deal, especially

during winter, when lie imitates the practice

of the bear, confining himself to his den in a

state of semi-torpidity.

7. Ursus labradorius, American badger.

In its general appearance this extremely

resembles the common badger, and might al-

most pass for a variety only: it is, however,

somewhat smaller, and' the black bands on t tie

face are much narrower and do not.include

the eyes, but commence behind them, and

run along the top of the neck : the ears are

surrounded with black: the upper parts ot the

body are nearly of the same colour as in the

common badger, but rather paier, and with a

slight yellowish cast ; and tiie breast and belly

are of a light ash-colour, instead of black: the

legs are of a dusky brown : the daws are at

least as long and strong as in the European

badger, if not more so. This species is ra-

ther scarce in America. It is found in the

neighbourhood of Hudson’s-bay, and in lerra

di Labrador, and as Mr. Pennant suspects, as

low as Pennsylvania, where it is called the

ground-hog.

URTICA, a genus of plants of the class

moncecia, and order tetranclria; and in the na-

tural system classed under the 53d order,

scabridte. The male flower has a calyx ot

four leaves; no corolla; a nectarium minute,

central, urn-fashioned.' The female a bivalve

calyx ;
and a single, oval, glossy seed. There

are 59 species, three of which are British

plants: 1. The pilulifera, Roman nettle, has

a stalk branched, two or three feet high.

Leaves opposite, oval, serrated, stinging.

Fruit globose. 2. The urens, less stinging-

nettle, has a stem afoot high. Leaves round-

ish, deeply serrated, opposite. The stings

are very curious microscopic objects: they

consist of an exceedingly line-pointed, taper-

ing, hollow substance, with a perforation at

the point, and a bag at the base. When the

spring is pressed upon, it readily perforates

the skin, and at the same time forces up some
of the acrimonious liquor contained in the

bag into the wound. 3. The d.oica, com-
mon nettle, has a square firm stem, three or

four feet high. Leaves heart-shaped, long-

pointed, serrated, beset with slings. Flowers

in long catkins. The aculei, or stings of the

nettle, have a small bladder at their base full

of a burning corrosive liquor : when touch-

ed, they excite a blister, attended with a vio-

lent itching pain, though the sting does not

appear to be tubular, or perforated at the

top, nor any visible liquor to be infused into

the puncture made by it in the flesh. It

seems certain, however, that some of this li-

quor is insinuated into the wound, though in-

visibly, since the stings of the dried plant ex-

cite no pain.

Nettle-tops in the spring are often boiled

and eaten by the common people instead of

cabbage-greens. In Arran, and other islands,

a rennet is made of a strong decoction of net-

tles : a quart of salt is put to three pints of the

decoction, and bottled up for use. A com-
mon spoonful of this liquor will coagulate a

large bowl of milk very readily and agreea-

bly. The stalks of nettles are so like in qua-

lity to hemp, that in some parts of Europe
and Siberia they have been manufactured into

cloth, and paper has been made of them.

The whole plant, particularly the root, is es-

teemed to be diuretic, and lias been recom-
mended in the jaundice and nephritic com-
plaints, The roots boiled will dye yarn of a

j

yellow colour. The larvas, or caterpillars, of
I many species of butterflies, feed on the green

J

plant; and sheep and oxen will readily eat 1
it dried.

|
USAGE, in law, differs from custom and.|

prescription: no man may claim a rent, com-
|

mon, or other inheritance, by usage, though |
lie may by prescription. B. Co. 65.

USANCE, in commerce. See Inter- 1

EST.

USE, is a trust and confidence reposed in
j

another who is tenant of the land, that he
shall dispose of the land according to the in-

tention of cestuy que use, or him to whose use;

it was granted, and suffer him to take the pro-
fits. 2 Black. 328.

By slat. 27 II. VIII. c. 10, commonly-
called the statute of uses, or the statute for

transferring uses into possession, the cestuy
que use is considered as the real owner of the
estate

; whereby it is enacted that, when any
person is seized of lands to the use of ano-
ther, the person intitled to the use in fee sim-
ple, fee-tail, for life or years, or otherwise,
shall staud and be seized* or possessed of the-

iaiui, in the like estate, as he has of the use,,

trust, or confidence
;
and thereby the act

makes cestuy que use complete owner both
at law and in equity. 2 Black. 302.

UShS, superstitious. See Mortmain. I

Uses and customs of the sea, are certain*

maxims or rules which form the basis of the
maritime jurisprudence, by which the policy
of navigation, and the commerce of the sea,,

are regulated.

These uses and customs consist of three
kinds of regulations : the first called the layvs.-

or judgments of Qieron ; (he second, regula-
tions made by the merchants of Wisbuy, a
city in the island of Gothland, in the Baltic,
antientiy much famed for commerce

; and
the third, a set of regulations made at Lubec,
by the deputies of the Hanse towns.

USQU EBAUGH, a strong ^compound li-

quor, chiefly taken by way of dram.
There are several different methods o£

making this liquor
; but the following is es-4

teemed one of the best: To two gallons of
brandy, or other spirit, put a pound ot Spa-
nish liquorice, half a pound of raisins of the
sun, four ounces of currants, and three of
sliced dates ;

th tops of balm, mint, savoury,
thyme, and the tops of the bowers of rose-]

mary, of each two ounces; cinnamon and.
mace, well bruised, nutmegs, aniseeds, and
coriander-seeds, bruised likewise, of each four
ounces

;
citron, or lemon and orange peel,

scraped, of each an ounce : let ail these infuse

forty-eight hours in a warm place, often shak-.

ing them together : then let them stand in a
cool place tor a week : aiter which the clear

liquor is to be decanted off, and to it are to be
put an equal quantity of neat white port, and
a gallon of canary

;
aiter which it is to be

sweetened witli a sufficient quantity of double-
refined sugar.

USTERIA, a genus of plants of the class

and order monandria monogynia. The ca-

lyx is four-toothed; corolla funnel-form, four-

toothed
;

capsule one-celled, two-seeded.

There is one species, a shrub of North Gui-
nea.

USURY, in a strict sense, is a contract

upon the loan of money, to give the lender a
certain profit for the use of it, upon all events;
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whether the borrower made any advantage of

l or the lender suffered any prejudice for

w ant of it, or whether . it shall be repaid on

(the appointed time or not; and in a large

lense, it seems, that all undue advantages,

taken by a lender against a borrower, came
kinder the notion of usury. Haw. 245.

I The statute 12 Anne, c. 16, enacts that no

person, upon any contract which shall be

knade, shall take for loan of any money,
[wares, &c. above the value of 5 /. for the for-

bearance of 100/. for a year ; and all bonds

fend assurances for tire payment of any money
to be lent upon usury, whereupon or where-

by there shall be reserved or taken above five

pounds in the hundred, shall be void; and

every person who shall receive, by means of

any corrupt bargain, loan, exchange, shift, or

interest, of any wares or other things, or by
>any deceitful way, for forbearing or giving

day of payment for one year, for their money
mr other things, above 5 /. for 100/. for a year,

&c. shall forfeit treble the value of the moneys
lor other things lent.

But if a contract, which carries interest, is

'made in a foreign country, our courts will di-

rect the payment of interest according to the

'law of that country in which the contract was
made. Thus Irish, American, Turkish, and

Indian interest, have been allowed in our

courts, to the amount each of 12/. per cent.

For the moderation or exorbitance of interest

depends upon local circumstances ; and the

refusal to enforce such contracts would put a

stop to all foreign trade. 2 Black. 463,

In an action brought for usury, the statute

made against it must be pleaded
;
and in

pleading an usurious contract as a bar to an

action, the whole matter is to be set forth

specially, because it lies within the party’s

own privity
;
yet on an information on the

statute for making such contract, it is suffici-

ent to mention the corrupt bargain generally,

because matters of this kind are supposed to

be privily transacted ;
and such information

may be brought by a stranger. 1 Hawk.
1’. C. 248. Likewise upon an information on

the statute against usury, he that borrows the

money may be a witness, after he has paid

the same.

UTENSILS, in a military sense, are ne-

cessaries due to every soldier, and to be fur-

nished by his host where he is in quarters,

viz. bed with sheets, a pot, a glass or cup to
' drink out of, a dish, a place at the fire, and a

i candle.

Utensils, &c. directed to be provided

for the use of regimental hospitals

:

In page 19, of the Regulations for the

Sick, it is stated, that each hospital ought to

be furnished with a slipper-bath, or bathing-

tub, two water-buckets, one dozen of Osna-

burgh towels, one dozen of llannel cloths,

half a dozen of large sponges, combs, razors,

and soap ;
two large kettles, capable of mak-

j

ing soup for 30 men, two large tea-kettles,

two large tea-pots, two saucepans, 40 tin

cans of one pint each, 40 spoons, one dozen

J

of knives and forks, two close-stools, two
1 bed-pans, and two urinals.

A regiment consisting of 1 000 men, and
l provided with three medical persons, ought to

I be furnished with hospital necessaries and

[ utensils for at least 40 patients.. It should be

1 provided with 40 cotton night-caps; 40 sets of

bedding, in the proportion of four for every
hundred men; each set consisting ofone pail-

lasse, one straw mattrass, one bolster, three

sheets, two blankets, and one rug.

For regiments of smaller number, the

quantity ot hospital necessaries will of course

be proportionally reduced.

Utensils, bakery. The following list of

bakery utensils, being the proportion requi-

site for an arm v of 36,000 men, has been ex-

tracted from the British Commissary, to

which useful treatise we refer the military

reader for a specific description of field ovens,

&c. and field bakery, page 1 6, &e.

12 double iron ovens, 1 1 feet long, 9 feet

diameter, and 3 feet high ; 28 troughs and
their covers, 16 feet long, 3 feet wide, and 3

feet deep, to knead the dough.
12 large canvas tents (having double co-

verings), 32 feet long, and 24 feet wide, to

make the bread in.

4 ditto, to cool and deposit the bread in.

2 ditto, to deposit the meal and empty
sacks in.

2000 boards, 8 feet long, and If foot wide,

to carry the bread to the oven, and back
when baked

;
24 small scales to weigh the

dough, with weights from half an ounce to

61b.
;
24 small lamps for night work ;

24
small hatchets

;
24 scrapers, to scrape the

dough from the troughs ; 12 copper kettles,

containing each from ten to twelve pails of

water; 12 trevets for ditto; 12 barrels with

handles, to carry water, containing each from
6 to 7 pails.

12 pails, to draw water ; 24 yokes and
hooks, to carry the barrels by hand ; 24 iron

peles, to shove and draw the bread from the

ovens
;
24 iron pitchforks, to turn and move

the firewood and coals in the ovens ; 24 spare

handles, 14 feet long, for the peles and pitch-

forks ;
24 rakes, with handles of the same

length, to clear away the coals and cinders

from the ovens
;
4 large scales, to weigh the

sacks and barrels of meal, and capable of

weighing 5001b.
;

4 triangles for the said

scales ; to each must be added 5001b. of

weights, 3 of 100lb. each, 2 of 501b. each,

and downwards to half a pound.

UTERUS. See Anatomy.

T TLAGATO capiendo quando utlagatur
in uuo comitatu et postea fugit in alum. A
writ for the taking’ of an Outlawed person in

one county, who afterwards flies into another.

UTRICULARIA, a genus of plants of the

class diandria, and order monogynia ; and in

the natural system arranged under the 24th
order, corydales. The calyx is ringent, with

a nectarium resembling a spur; the corolla

diphyilous and equal ; the capsule unilocu-

lar. There are 13 species, two of which are

natives of Britain. They have been applied

to no particular use.

UVARIA, a genus of plants of the class

and order polyandria polygamia. The calyx
is three-leaved

;
petals six

; berries nume-
rous, pendulous, four-seeded. There are

eleven species, shrubs and trees of the East
Indies.

VULTUR, a genus of birds belonging to

the order of accipitres. The beak is straight,

and crooked at the point
;
the head has no

feathers, on the fore part there being only1
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naked skin, and the tongue is generally bifid.

There are twenty-one species. The most
remarkable are,

1. Gryphus, the condor, which is not only

the largest of this genus, but perhaps of all

which areableto fly. The accounlsof authors

in regard to the strength of this bird, and its

extent of wing, are various. From nine to

eighteen feet from the tip of one wing to that of

the other has been mentioned
;
and one gives

it strength sufficient to carry off sheep, and
boys of ten years old

;
while another ventures

to affirm, that it can lift an elephant from the

ground high enough to kill it by the fall ! The
account, however, given in Cook’s Voyage, is

very nearly, if not precisely, the truth, which
states the extent of wing at about 1 1 feet. The
bill is strona, moderately hooked, and blunt

at the tip, which is white, the rest of it being

of a dusky colour. On the top of the head
runs a kind of caruneulated substance, stand-

ing up like the comb of a cock. The head

and neck are slightly covered with brown
down, in some parts nearly bare, and here

and there a caruneulated* part, as in the

neck of a turkey. The lower part of the neck
is surrounded with a ruff of a pure white and
hairy kind of feathers. The upper parts of

the body, wing, and garl, are black, except
that the middle wing-coverts have whitish

ends, and the greater coverts half black half

white. The nine or ten first quills are black ;

the rest white, with the tips only black ; and
when the wings are closed, producing the ap-
pearance of the bird having the back white.

The under par is of the body are rather slightly

covered with feathers
;
but those of the thighs

are pretty long. The legs are stout and brown ;

claws black and blunt.

These birds are said to make their nests

among the inaccessible rocks, and to lay two
white eggs, larger than those of a turkey ; are
very destructive to sheep, and will in troops
often attempt calves ; in which case, some of
them first pick out the eyes, whilst others at-

tack the poor animal on all sides, and soon
tear him to pieces. This gives rise to the fol-

lowing stratagem, used by the peasants of
Chili: One of them wraps himself up in the
hide of a fresh-killed sheep or ox, and lies still

on the ground
;
the condor, supposing it to be

lawful prey, flies down to secure it, when the
person concealed lays hold of the legs of the
bird, his hands being well covered with gloves

;

and immediately his comrades, who are con-
cealed at a distance, run in, and assist to se-

cure the depredator, by falling on him with
sticks till they have filled him.

2. The perenopterus, or Egyptian vulture.

The appearance of this bird is as horrid as can
well be imagined, viz. the face is naked and
wrinkled ; the eyes are large and black

;
the

beak black and hooked
;
the talons large, and

extending ready for prey ; and the whole body
polluted with filth : these are qualities enough
to make the beholder shudder with horron.

Notwithstanding this, the inhabitants of Egypt
cannot be thankful enough to Providence for

this bird. All the places round Cairo are

filled with the dead bodies of asses and camels

;

and thousands of these birds fly about, and
devour the carcases before they putrify and
fill the air with noxious exhalations. The in-

habitants of Egypt, and after them Maillet in

his Description of Egypt,say,that they yearly
follow the caravan to Mecca, and devour the
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filth of the slaughtered beasts, and the carcases

of the camels which die on the journey. They
do not fly high, nor are they afraid of men.
If one is killed, all the rest surround him in

the same manner as do the Royston crows
;

they do not quit the places they frequent,

though frightened by the explosion of a gun,
but immediately return thither.

3. The aura, or carrion vulture, according
to Latham, is about the size of a turkey,

though it varies in size in different parts. The
bill is white

;
the end black

;
irides bluish saf-

fron-colour. The head, and part of the neck,
are bare of feathers

;
and of a red, or rather

rufous colour. The sides of the head wafted,
not unlike that of a turkey. The whole
plumage is brown-black, with a purple and
green gloss in different reflections

; but in

some birds, especially young ones, greatly

verging to dirty-brown. The feathers of

the quills and tail ai e blacker than the rest

of the body. The legs are flesh-colour
; the

claws black.

4. The Sagittarius, or secretary, is a most
singular species, being particularly remark-
able from the great length pf its legs ; which
at first sight would induce one to think it be-

. longed to the grails, or winders
;
but the cha-

racters of the vulture are so strongly marked,
as to leave no doubt to which class it belongs.

The bird, when standing erect, is full three feet
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from the top of the head to the ground. The
bill is black, sharp, and crooked, like that of

an eagle
;
the head, neck, breast, and upper

parts of the body, are of a bluish ash-colour

:

the legs are very long, stouter than those of a

heron, and of a brown colour; claws shortish,

but crooked, not very sharp, and of a black

colour
;
from the hind-head springs a number

of long feathers, which hang loose behind
like a pendant crest ; these feathers arise

by pairs, and are longer as they are lower
down on the neck; this crest the bird

can erect or depress at pleasure
;

it is of a

dark colour, almost black
;

the webs are

equal on both sides, and rather curled; and
the feathers, when erected, somewhat in-

cline towards the neck
;
the two middle fea-

thers of the tail are twice as long as an}7 of the

rest. This singular species inhabits the internal

parts of Africa, and is frequently seen at the

Cape of Good Hope. It is also met with in

the Philippine islands.

As to the manners of this bird, it is on all

hands allowed that it principally feeds on rats,

lizards, snakes, and the like
; and that it will

become familiar : whence Sonnerat is of opi-

nion that it might be made useful in some of

our colonies, if encouraged, towrards the de-

struction of those pests. They call it at the

Cape of Good Hope stangeater, i. e. snake-

eater. A great peculiarity belongs to it, per-
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haps observed in noother

; which is, the faculty!
of striking forwards with its legs, never back-

1

wards. Dr. Solandew saw one of these birds':

take up a snake, small tortoise, or suchlike, Su-

its claws
; when dashing it thence against the:

ground with great violence, if the victim was?
not killed at first, it repeated the operation
till the end was answered ; after which it ate
it up quietly. Dr. J. R. Forster mentioned a
further circumstance, which lie says vas sup-
posed to be peculiar to this bird ; that should
it by any accident break the leg, t.ie bone
would never unite again.

The Editor of this work saw a secretary
some years ago at Exeter- exchange. The dex-
terity with which it struck eels, &c. with its

hard heel was surprising. How far it might
have been tutored to this exercise is impos-
sible to say.

5.

The papa, or king vulture, inhabits South
America

; is the size of a hen turkey : feeds
on serpents, lizards, frogs, rats and "carrion

;

flies high. See Plate Nat. Hist. fig. 420.
VULVA. See Anatomy.
UVULA. See Anatomy.
UVULAR IA, a genus of the hexandrial

monogynia class of plants, the flower of which
' consists of six very long ianceolated petals

;

and its fruit an ovate-oblong triloeular capsule,
containing several roundish and compressed
seeds. There are six species.

w.

W A F WAG WAG
w or w, is the twenty-first letter of our

? alphabet.

WACHENDORFIA, a genus of plants of

the class triandria, and order monogynia; and
arranged in Linnaeus’s natural method of

classification under the 6th order, ensatae.

The corolla is hexapetalous, unequal, and si-

tuated below the germen
;
the capsule trilo-

cular and superior. There are five species,

none of which are natives of Britain.

WACKEN, a mineral that occurs in mass

;

sometimes it forms strata, but more frequently

it runs in veins. Colour dark greenish-grey,

which often passes to mountain-green, or

blackish-green. Specific gravity from 2.6 to

,2.9. Easily melts before the blowpipe.

Liable to spontaneous decomposition.

WAD, or Wadding, in gunnery, a stop-

ple of paper, hay, straw, old rope-yarn, or

tow, rolled firmly up like a ball, or a short

cylinder, and forced into a gun upon the

powder to keep it close in the chamber ; or

put up closeto the shot, to keep it from rolling

out, as well as, according to some, to pre-

vent the inflamed powder from dilating round
the sides of the ball, by its windage, as it

passes along the chace, which it was thought

would much diminish the effort of the powder.

But, from the accurate experiments lately

made at Woolwich, it has not been found to

have any such effect.

. WAFERS or Sealing-Wafers, are made

thus : Take very fine flour, mix it with white
of eggs, isinglass, and a little yeast

; mingle
the materials; beat them well together; spread,
the batter being made thin with gum-water,
on even tin plates, and dry them in a stove

;

then cut them out for use.

You may make them of what colours you
please, by tinging the paste with brazil or ver-

milion for red
;
indigo or verditer, &c. for

blue
; saffron, tumeric, or gambooge, &c. for

yellow.

WAGER OF LAW, is a particular mode
of proceeding, whereby in an action of debt
brought upon a simple contract between
the parties, without any deed or record, the
defendant may discharge himself by swearing
in court in the presence of compurgators,
that he owes the plaintiff nothing, in manner
and form as he has declared, and his compur-
gators swear that they believe what he says is

true. And this waging his law, is some-
times called making his law. 5 Bac. Abr.
428.

It being at length considered, that this

waging of law offered too great a temptation
to perjury, by degrees new remedies were
devised, and new forms of action introduced,
wherein no defendant is at liberty to wage his

law.

Instead of an action of debt upon a simple
contract, an action is now brought for the
breach of a promise, or assumpsit

; wherein

though the specific debt cannot be recovered,,
yet damages may, equivalent to the specific
debt

; and this being an action of trespass, no
law can be waged therein. So instead of ary
action of detinue to recover the very thing
detained, an action of trespass upon the case,
in trover and conversion, is usually brought,
wherein though the specific thing cannot be;
had, yet the defendant shall pay damages foe
the conversion equal to the value thereof

d

and for this trespass also no wager of law is al-
lowed. In the place of actions of account, a
bill in equity is usually filed, Wherein, though
the defendant answers' upon his oath, yet
such oath is not conclusive to the plaintiff, but
he may prove every article, by other evi-
dence, in contradiction to what the defend-
ant has sworn. So that wager of law is now
quite out of use, being avoided by the mode
of bringing the action, but still is not out of
force. And therefore when a new statute
inflicts a penalty, and gives an action of debt,
it is usual to add that no wager of law will be
allowed.

WAGERS. In general a wager may be
considered as legal, if it is not an incitement
to a breach of the peace, or to immorality ;
or if it does not affect the feelings or interest of
a third person, or expose him to ridicule : or
if it is not against sound policy. 2 Durnf,
& East, 610. See Insurance.
WAGES, what is agreed upon by a mas-

ter to be paid to a servant, or any other per-'
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son that he hires to do his business for him.

2 Lil. Abr. 677. See Master and Ser-
vant. ,

WAGTAIL, in ornithology. See Mota-
cilla.
WAIFS, are goods which are stolen and

waved by a felon in his flight from those who
pursue him, which are forfeited

;
and though

waif is generally spoken of goods stolen, yet

if a man is pursued with hue and cry as a
felon, and he flees and leaves his own goods,

these will be forfeited as goods stolen ; but
they are properly fugitive’s goods, and not

forfeited till it is found before the coroner, or

otherwise of record, that he fled for the felony.

2 Haw. 450. See Estrays.
WAINAGE. The reasonableness of fines

or amercements having been regulated by
Magna Charta, that no person shall have a

larger amercement imposed upon him than his

circumstances or personal estate will bear, it

is added, saving to the freeholder his contene-

ment or land ; to the trader his merchandize
;

and to the countryman his wainage, or team
and instruments of husbandry. 4 Black. 379-

WAIVER, in law, signifies the passing by of

a thing, or a refusal to accept it ; sometimes it

is applied to an estate, or something conveyed
to a man, and sometimes to plea, &c. And
a waiver or disagreement as to goods and
chattels, in case of a gift, will be effectual.

Lil. 710.

WAKE of a ship ,
is the smooth water

astern when she is under sail: this shews the

way she has gone in the sea, whereby the ma-
riners judge what way she makes. For if the

wake is right astern, they conclude she

makes her way forwards; hut if the wake is

to leeward a point or two, then they conclude

she falls to the leeward of her course. When
one ship, giving chase to another, is got as

far into the wind as she, and sails directly

after her, they say she has got into her wake.
A ship is said to stay to the weather of her

wake, when in her staying she is so quick,

that she does not fall to leeward upon a tack
;

but that when she is tacked, her wake is to

the leeward ;
and it is a sign she feels her

helm very well, and is quick of steerage.

WALE, or Wales, in a ship, those outer-

most timbers in a ship’s side on which the

sailors set their feet in climbing up. They
are reckoned from the water, and are called

her first, second, and third wale, or bend. See
Ship.
WALES. By stat. 27 H. VIII. c. 26, and

other subsequent statutes, the dominion of

Wales shall be incorporated with, and be part

of, the realm of England
;
and all persons

born in Wales shall enjoy all liberties and

privileges as the subjects in England do.

And the lands in Wales shall be inheritable

after the English tenure, and not after any

Welsh laws or customs. And the proceed-

ings in all the law-courts shall be in the Eng-
lish tongue. A session is also to be held

twice a year in every county, by judges ap-

pointed by the king, to be called the great

sessions of the several counties in Wales; in

which all pleas of real and personal actions

shall be held, with the same form of process,

and in as ample manner, as in the court of

common-pleas at Westminster ;
and writs of

error shall lie from judgments therein to the

court of king’s-bench at Westminster. But !

the ordinary original writs, or process of the

king’s courts at Westminster, do not run into

the principality of Wales, though process of

execution does, as also all prerogative writs,

as writs of certiorari, quo minus, mandamus,
and the like. 3 Black. 77.

Murders and felonies in any part of Wales
may be tried in the next adjoining English

county; the judges of assize having a concur-

rent jurisdiction throughout all Wales, with
the justices of the grand sessions. Str. 553.

All local matters arising in Wales, triable

in the king’s-bench, are by the common law
to be tried by a jury returned from the next
adjoining county in England. Burr. 859.

No sheriff or officer in Wales shall, upon
any process out ©f the courts at Westminster,
hold any person to special bail, unless the

cause of action is twenty pounds or upwards.

1 1 and 12 W. c. 9-

WALK. See Gardening.
WALKERIA, a genus of plants of the class

and order pentandria monogynia. The calyx

is five-parted, inferior; corolla five-petall-

ed
;
drupes five, one-seeded; nuts reniform.

There is one species, a tree of the East

Indies.

WALL, in gardening. Of all materials for

building walls for fruit-trees, brick is the best,

it being not only the handsomest, but the

warmest and kindest for the ripening of fruit

;

and affording the best conveniency for nail-

ing, as smaller nails will serve in brick than

will in stone walls, where the joints are larger;

and if the walls are caped with free-stone,

and stone pilasters or columns at proper dis-

tances, to separate the trees, and break off

the force of the winds ; they are very beau-

tiful, and the most profitable walls of any
others. In some parts of England there are

walls built both of brick and stone, which are

found very commodious. The bricks of some
places are not of themselves substantial

enough for Walls
;
and therefore some per-

sons, that they might have walls both sub-

stantial and wholesome, have built these

double, the outside being of stone, and the

inside of brick
; but there must be great care

taken to bond the bricks well into the stone,

otherwise they are very apt to separate one
from the other, especially when frost comes
after much wet.

There have been several trials made of

walls built in different forms ;
some of them

having been built semicircular; others in

angles of various sizes ; and projecting more
towards the north, to screen off the cold

winds ; but there has not as yet been any
method which has succeeded near so well as

that ofmaking the walls straight, and building

them upright. Where persons are willing

to be at the expence in the building of their

walls substantial, they will find it answer

much better than those which are slightly

built, not only in duration, but in warmth
;

therefore a wTall two bricks thick will be
found to answer better than that of one
brick and a half. The best aspect for ripen-

ing fruit is south, with a point to the east;

and the next best due south. It is a great

improvement to have a trellis of wood against

the wall, to train the trees to, as it prevents

the wall being spoiled by nails, &c.
WALLEN IA, a genus of plants of the class

and order tetrandria monogynia. The calyx

is four-cleft; corolla tubular, four cleft ; berry

one-seeded. There is one species, a free of

the West Indies.

WALRUS. See Trichecus.

WALNUT-TREE. SeeJuGLANs.
WALTHERIA, a genus of the monadel-

phia pentandria class of plants, the flower of

which consists of five petals, vertically cord-

ated and patent
;
the fruit is an unilocular

bivalve capsule, vertically ovated
;
and the

seed is single, obtuse, and broadest at the

top. There are six species.

WANMANNIA, a genus of plants of the

class octandria, order monogynia, and ar-

ranged in the natural classification with those

plants the order of which is doubtful. The
calyx is four-leaved, the corolla has four pe-

tals, and the capsule is bilocular and biros-

trated. There are four species, none of

which are natives of Britain.

WAPENTAKE, from the Saxon, the

same with what we call a hundred, and more
especially used in the northern counties be-

yond the river Trent. There have been
several conjectures as to the original of the

word, one of which, is, that antiently musters
were made of the armour and weapons of th®
inhabitants of every hundred

;
and from those

that could not find sufficient pledges of their

good behaviour, their weapons were taken
away, and given to others ; whence it is said

this word is derived. See Hundred.
WAR. The too frequent recurrence of

this great and detestable calamity, unfortu-

nately renders a definition of the word unne-
cessary. If we were called upon to define if,

we should say, it is the wanton destruction,

the cold-blooded slaughter, of the human
race : we should call it an accumulation of

every sin that degrades and vilifies mankind

:

we should mark it as a practice that diffuses

misery and perpetuates vice: we should say,

that if there is a burlesque upon the boasted
reason of man it is this

;
when millions meet

to murder each other for a quarrel in which,

in general, they have not individually th®

smallest interest. The poet who wrote,
“ One murder makes a villain, millions a

hero,” &c.

deserves a statue of gold
;
and the writer of

that verse may lift his head in the proudest
assembly, and avow7 his principles in the face

of the world.

The best and most respectable of the

Christian sects have disclaimed war as incon-

sistent with their Christian calling and pro-
fession. There may however exist cases

where war is self-defence
;
and if ever it is

such, it is when an unprincipled tyrant,

at the head of a disciplined banditti, endea-
vours to reduce the civilized world under
one system of general despotism, and to

plunder the property of unoffending nations

and individuals, in the same manner as the

highwayman, who by the laws of every well

regulated community, is for such an offence

destined to the rope. We leave our readers

to make the application to the present cir-

cumstances of Europe, and we think they
cannot long be at a loss.

In this view^as a means of defence, and as

useful to the understanding of history, and
not as giving our sanction to an irrational and
anticbristian. practice, we insert the following

article.

War, art of. As war, on the one hand, in

respect to its effects, is intimately connected
with the propriety and independance of na-

tions
;

so, on the other, it requires infinite

skill, combination, and management, wfliea



WAR,
considered as an art Its principles, founded
on the sciences themselves, are tixed and cer-
tain : but these branch out into such a pro-
digious variety of ramifications, that men of
extraordinary talents and genius only -have
been able to excel in it.

As two different elements constitute the
theatre of its operations, war is naturally di-
' ldcd into naval and military arrangements.

Of naval warfare.
the art of arranging squadrons or fleets in

oidei ot battle, and regulating their move-
ments m such a manner as may be deemed
best calculated for attacking, defending or
retreating, to the greatest possible advantage,
is termed naval tactics.

.
The antients seem to have excelled rather

inland, than in sea engagements. On re-
clining to the history of remote periods, we
are perpetually reminded of the state of sa-
yage nations at the present day the canoes
indeed of the Iroquois would have availed
but little, yet the war-boats of Otaheite might
not then fa^ve appeared contemptible.

I he Mediterranean was the early scene of
naval exploits

; and galleys were the vessels
originally used in engagements. These were
propelled by the force of oars

; and the com-
batants being made to approach, and some-
tunes to board each other by means of Awing
bridges, a battle at sea differed but little from
a battle on land. But in progress of time, a
superiority was attempted to be obtained by
means of skill and management. The prows
were armed with brazen spikes, or tridents,
-which were so contrived as to pierce the ene-
my’s vessels under water, and by letting in
tlie sea, expose them to the danger of sinking,

c iirrets were also erec ted between the poop
and the forecastle, for the purpose of over-
looking the foe, and annoying him by means
of darts and slings. In process of time, other
improvements took place, which we shall here
endeavour briefly to enumerate.

1. The dolphin, which was a huge and
massive piece of lead, formed into the shape
q! the fish horn which it had derived its name.

1 his being perfectly suspended by blocks
and ropes horn the mast-head or vard-arm,
was allowed to drop, whenever an opportu-
I'ity piesented itself; and penetrating through
die bottom of a vessel slightly constructed,
it of course, by its own specific gravity, made
a passage for the entering waves; and thus
-sometimes rendered even a retreat impos-
sible.

2 Another engine in use, consisted of a
•scythe of iion, fixed at the top ofa long pole;
ancl was employed for the purpose of cutting
asunder the slings of the sail-yards, so as to
incommode during action, and prevent escape
-either then or afterwards.

3. Spears, or maces, of an extraordinary
length, were constructed so as to annoy at a
considerable distance; and thus, although
stationary, to serve tne purpose of a missile
weapon.

4. The naval battering-ram, mentioned by
Vegetius, consisted ofa long beam, armed
witn a head ot iron

; and being suspended to
the main-mast, was employed to good effect
against the sides of the galleys.

5. A grappling-iron, which' seized hold of
any pari ot the opposing vessel, and facili-
tated the boarding of her.

fi. 1 he last, and most formidable of all
tai.ii machines, was the balista

;
by which

3

large stones could be thrown to a great dis-

tance, with a considerable'degree of certainty,
and the most terrible effects.

Having thus mentioned the engines made
use of by the antients during naval conmbats,
we next come to the disposition of their
fleets. It was then, as now, considered a
grea^ advantage to obtain the weather-gage

;

and it was at the same time endeavoured to
contrive so as to have the sun behind them-
selves, while it shone directly in the faces of
their enemies. Instead of manoeuvring by
means of their sails, these were always low-
ered previously to action

; and the’ prows
being presented to the enemy, they advanced
against each other by force of oars, and
amidst the sodndof trumpet* After expend-
ing their arrrows and javelins, recourse was
at lengtlThad to the sword, so that courage
alone decided the combat.

The code of signals, like the symbol by
which they were regulated, was simple in the
extreme. It consisted sometimes of a gilded
shield, and sometimes of a red garment, or
banner. During the elevation of this, the
battle continued

; its depression denoted de-
feat ; and by its inclination either to one side
or the other, an attack or retreat was pointed
out.

In ’respect to the line of battle, the half-

moon was generally the favourite position.
During one memorable sea-fight, the galleys
of the Romans were ranged so as to represent
a wedge in front, while the Carthaginians
drew up their fleet in such a manner as to
form a rectangle on two sides of a square, for
the purpose of annoying and inclosing the
flank of the enemy ; the former was the figure
best. calculated for attack, the latter for de-
fence.

Notwithstanding the boasted greatness of
fhe Roman people, yet when this country
was invaded by Cesar, they appear to have
obtained but little eminence in respect to
naval affairs. A fleet on that occasion was
not brought from the mouth of the Tiber,
and the vessels built in Gaul exhibited no-
thing formidable or ingenious either- in their
management or construction. They must
have been small and contemptible, hi point
of size, for they were drawn up on the beach,
near to where the town of Deal now stands,
and fortified like the camp, by means of a
ditcli and rampart.

On the departure of these invaders, who,
as usual, at once conquered and civilized the
barbarous tribes among whom they settled,
the situation of the Britons must have been
truly distressing. Reduced perhaps to the
coracles, or boats made of skins stretched on
osiers, they were able to derive little or no
benefit from the ocean that surrounded them.
On the neighbouring continent, however, the
boats had made a greater progress, or at least
left a deeper impression

; for,' doubtless, the
keels of the Saxons must have appeared
formidable to men whose vessels were ribbed
with twigs.

r
\ he wars with the Danes rendered some

attention to maritime affairs necessary; and
Alfred is represented as having encouraged
and employed foreign artificers and mariners,
by means of whom he constructed vessels of
a superior size. With these he scoured the
coasts, which were then infested by pirates,
freebooters, and enemies of all sorts: and this

j

prince appears to have rescued his subjects
train the incursions of pirates.

At length the depredations of the northern
states became formidable. From bein°- oc-
casional visitors, for the sake of plunder! the
Danes, and other nations bordering on the
Baltic, began to think of settling in Britain,
and in consequence of their power and num-
bers, they were finally enabled to place one
of their own sovereigns on the throne. After
this, either by land or sea, all contention
necessarily ceased.

William the Norman obtained the crown
by the gross mismanagement of Harold, iu
respect to both naval and military affairs

:

for on one hand he had detached his squadron
to the northern parts of the kingdom, instead
•of keeping it on the southern shore to op-
pose the enemy

;
while on the other he put

his whole stake to hazard on a single battle.
The fleet conducted by the Conqueror to the
coast of Sussex, (Sept. 28, 1066) consisted of
no less than three hundred vessels

; but they
appear to have been contemptible in point of
size, and to have been but ill calculated to
cope with an enemy.
A long interval succeeded before any great

progress, in respect to maritime affairs, oc-
curred ; and the crusades, the wars between
the kings and the barons, the acquisition of
Ireland, and the incorporation of Wales, all

took place before the foundation of a national
navy was laid. But commerce, the true
nursery of sailors and of a fleet, began to be
attended to ; trade was no longer carried on
solely by foreigners

; while the wool of Eng-
land, after being woven and spun where tt
had grown, was exported to distant countries,
and brought back profitable returns. The
ships of the cinque-ports now became formi-
dable

; they were regularly lent out, when
required, to the kings of England

; and assist-
ed not only in their wars, but in the convey-
ance of their troops to the continent.

In 1217, Hubert de Burgh, governor of
Dover-castle, after obtaining ihe weather-
gage, defeated the French, in the first sea-
light that ever took place between the Eng-
lish and them.

It was not until the time of Edward I. how-
ever, that any -great exertions seem to have
taken place. That prince fitted out three
squadrons at the same time.

In 1340, the English fleet appears to have
been drawn up in two distinct lines, the
larger ships being placed in the front, and the
smaller in the rear, whence they were enabled
to send fresh supplies of men, or otherwise
grant their assistance, as occasion might
serve. In this battle, which took place on
the coast of Flanders, the French lost two
hundred and thirty ships, and had two of
their admirals slain. During the contest for
the crown of France, the arms of England
were eminently triumphant both by sea and
land; but the wars between the rival houses
ot York and Lancaster so completely occu-
pied the hands and the hearts of the* nation,
as to prevent any attention to foreign af-
fairs.

At length Hen.ATI. a wise and able prince,
began to build ships of war, one of which
cost him upwards of 1 4000/. His son, Henry
VIII. notwithstanding those odious vices
which rendered his memory odious, seems to
have conceived a just notion of the true in-
terests of the nation, in respect to maritime



affairs. He accordingly instituted the navv-

office, appointed commissioners, constructed

several large ships, and laid the foundation of

that naval power, which, in the time of his

daughter, preserved the independance, and

added not a little to the glory, of England.

Nor were the French at this period inat-

I tentive to their navy. During an engage-

l ment with the English in the Channel, their

! ileet appears to have assumed a regular and

I systematical arrangement. It consisted of

three divisions, that in the centre -being com-

I posed of thirty-six ships, and the van and

rear of thirty each. '1 he galleys, which had

|
come from the Mediterranean, were consi-

dered in the same point of view as frigates

I are at the present day, and never entered the

line of battle.

Meanwhile, the introduction of gunpowder

had created an entire change in the weapons

of war ;
and at this day the sword and the

boarding-pike are perhaps the only ones that

have been used in common, both by the an-

tients and moderns. The Spaniards, who

had become a great maritime narion, are

said to have been the first who had recourse

to cannon, during a sea-fight with the English

and their allies, oif Rochelle, in 1372
:
yet it

has been asserted, that this instrument of de-

struction was actually recurred to by our

ancestors in 1350. The same people soon

after threatened an invasion, by means of an

armada, which, whether we consider the size

of the vessels, or the manner in which they

cvere manned and equipped, must be consi-

dered as truly formidable. They entered

the Channel in the form of a crescent, the

horns of which extended to a prodigious dis-

tance, and were assuredly more than a match

for any force that could be brought to op-

pose them. But lord Howard of Effingham,

assisted by Drake, Hawkins, and Frobisher,

(all of whom, but himself alone, had been

bred in the merchant-service), so managed an

inferior squadron, as to obtain a complete

victory.

A competent idea may be formed of the-

fleet oi England in those days, by observing,

that on the demise of Elizabeth, it consisted

of forty small ships only, of which number

four did not exceed forty guns, and but two

of these were of the burthen ol a thousand

tons; twenty-three others were below- live

hundred ;
of the rest, some did not exceed

fifty, and some not even twenty, while the

whole number of guns amounted to no more

than 774.

But the long and bloody contest that after-

wards took place with Holland for naval

superiority, finally fixed the character of the

English nation, in respect to maritime affairs.

During three dreadful wars, there were no

less than nineteen general engagements, in

one of which the fight was renewed for three

days in succession, in another for two days,

and in a third for one ;
making in all no less

than twenty-five days of general actions.

What is still more extraordinary, De Witt

on one side, and Monk and Blake on the

other, were landsmen, vet they all fought

with unrivalled skill and intrepidity. The

last of these was the first who ever brought

ships of war to oppose castles.

At die death of Charles II. the royal navy

amounted in all to- 1 13 sail. James II. while

a subject, had commanded a fleet, and insti-
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tilled, or rather improved and enlarged, the

system of signals. At his abdication, Eng-

land possessed 173 vessels of different de-

scriptions. During the time of William and

Mary, these were increased to 25(3; but their

success was not proportionable to the public

expectation. In the reign of Anne, however,

the naval power of France received a deadly

blow at Vigo, having lost no leasthan seven-

teen ships of war.

On the accession of the house ot Bruns

wick, the fleet increased rapidly ;
and during

the present reign, it has obtained an unex-

ampled degree of prosperity: for towards the

middle of the year 1306, it consisted ot 132

sail of the line, 17 forty-four and fifty gun

ships, 196 frigates, 106 sloops, &c. and 242

gun-brigs, forming a total ot 753 in commis-

sion.

After these observations on the, rise and

progress of the British navy, it may be neces-

sary to make some remarks on the manner in

which it is conducted during action, As the

skill and bravery of our seamen have always

been eminent by comparison in close engage-

ments between single ships, it necessarily

follows, that the adoption ot any system

which would place fleets precisely in the

same condition, could not fail to be attended

with the most beneficial advantages. It was

a long while, however, before this could be

effected ; for the opposite squadrons being

usually disposed in right lines parallel to each

other, every ship keeping close hauled upon

a wind on the same tack, it necessarily fol-

lowed, that the action in general, provided

equal numbers were brought into contact,

could neither be long nor decisive. Thus it

frequently happened, that nothing decisive

occurred, not so much as a single ship being

lost or won on either side.

A great and sudden change was however

effected. This occurred on the 12thol April

1782; when admiral sir George Bridges llud-

nev, instead of following the old system,

pierced the French line, formed by the count

De Grasse, and gained a complete victory.

The same occurred under lord Howe, June

1, 1794.

A similar principle, viz. “ the directing the

greater part of the force of a fleet against a

few ships,’’ was put in practice by sir John

Jervis, now earl St. Vincent, on the 13th ot

February, 1797.

At the battle of the Nile admiral sir Ho-

ratio, afterwards lord viscount, Nelson, con-

trived to double down on the enemy, and

place part of their fleet between two fires :

while during that of Trafalgar lie advanced

in two lines, and effected a disjunction with

similar effect, but by different means. The
principle, indeed, was exactly the same in all;

that of bringing fleets into the same position

as single ships, so that the sailors might be

enabled to fight hand to hand, with the addi-

tional advantage, that the many would thus

be enabled to attack the few.

It has already been observed, that some of

our gallant naval commanders, during the

civil wars, had been bred in the army ;
and

it is not a little remarkable, that the great

change which has taken place of late years,

in respect to the management of fleets, ap-

pears to have originated with a landsman,

who, according to his own account, had at-

tained ten years of age, before lie had ever

seen a ship. The gentleman to whom we
now allude is Mr. Clerk, 01 Eldin, author of

an ‘‘Essay on Naval i actics, Systematical

and Historical, in four parts.” The first edi-

tion of the first part appeared in 1790, and the

second edition in 1804; and as this is the

only’ treatise of tiie kind in our language, we
shall here take some notice ot it.

During the American war, the action be-

tween admiral Keppel and the French fleet,

on the 27th of July, 1778, engaged Mr.

Clerk’s particular attention. I he idea of the

line of battle was in some parts novel, as it

was an attack from the leeward; and he re-

marked, with surprise, that in the course of

the two long trials which followed this inde-

cisive fight, as well as that ol admiral Mat-

thews, in 1744, and of admiral Byng, in 1756,

not a single hint escaped, “ that it was pos-

sible any thing defective could be attributed

to the system of the attack itself, or that any

kind of improvement should be attempted ;”

such as the scheme since put in practice,.

“ the cutting the enemy’s line asunder; the

directing the greater part of the force of a

Heet against a few ships, either in the van or

the rear, or even making a prize ot the slower-

sailing or crippled ships of the enemy.”

During the engagement of admiral Byron

off the island of Grenada, on July 6, 1779,

the -attack, like those made by Matthews and

Byng, was from the windward ;
and from

a consideration of all these- cases, Mr. Clerk

became induced to think, that the want of

success was not to be attributed either to any

abatement in the spirit of the seamen, or any

defect in the shipping, or sailing of the fleets,

but solely to the unskilful manner in which

the general attacks were conducted.

Impressed with these ideas, lie mentioned

his suspicions, in January 1780, to a friend ot.

sir George Rodney, to whom he at the same
time communicated his theories of attack-

from both windward and leeward, and ex-

plained his doctrine ot cutting the enemy’s*

line. The propriety of these plans was not

fully exemplified however, until two years

after, (April 12, 1782;) when a victory, far

more decisive and important than any which

had been gained by our fleets du; ing the last

century, was obtained ; for, on this occasion,

the attack was from the leeward, which the

‘author considers as more rare, ingenious,

and effectual, than an attack from the wind-

ward
;
in addition to which, the enemy’s line

was at the same time cut in two.

In the Essay on Naval Tactics, the impro-

priety of a single ship to windward bearing

down directly on an enemy to leeward, is

pointed out by a diagram, accompanied with

a demonstration : we are then presented with

a comparative estimate of the effect of shot

directed against the rigging of a ship, with

its result when employed against the hull.

In respect to fleets, an attack from the wind-

ward is supposed to be attended with a disad-

vantage in the ratio of twenty to one, as the

tire ot the whole line to leeward can be ap-

plied, on such an occasion, against the van of

the assailants; a manoeuvre which the

French were well acquainted with, and put'

constantly in practice, until the new mode of

combat was introduced.

These positions art- illustrated by,

1. Admiral Matthews’ engagement with*

the combined fiee*H of France and fepain, off.

Toulon, February 11, .1744.
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1011 with tlie French will fall immediately into the power of their
Jet off Minorca. Mav 20. 1756. pnpmipcfleet oil Minorca, May 20, 1756.
3. Admiral Keppel’s off Ushant, July 27,

1778.

4. Admiral Byron’s off Grenada. July 6,
1779.

5. Admiral Barrington’s, at St. Lucia.
6. Sir George Bridges Rodney’s, off Capes

Finisterre and St. Vincent.

7.

Gff the
Pearl Rock, Martinico, April 17, 1780.

8.

to wind-
ward of Martinico, May 15, 1780.

9.

near the
same place, May 19, 1780.

10. Admiral Arbuthnot’s, off the Che-
sapeak, March 16, 1781.

11. Sir Samuel Hood’s, off Fort Royal,
Martinico, April 29, 1781.

,

12. Admiral Parker’s, oft the Dogsrer-
bank, August 5, 1781.

13. Commodore Johnstone’s, at Port
Praya, in the island of St. Julian.

14. Admiral Greaves’s, off the Chesapeak,
Septembers, 1781.

h rom the particulars of this catalogue,
Mr. Clerk deduces, as a general principle,
that “ where the British fleets being to wind-
ward, have endeavoured, by extending their
line ot battle, to stop, take, or destroy, the
whole ot the ships of the enemy’s line to
leeward, they have been disabled before
they could reach a situation whence they
couid annoy the enemy; and, on the other
hand, the French pursuing the British, in
disorder, unsupported, and disabled, have
made sail; and after throwing in the whole
lire upon the van of the British fleet, ship by
ship, as passing in succession, have formed a
line to leeward, so as to be prepared in case
another attack could be made.”
He concludes by observing, “ that the

most artful management of sails, the closest
approximation, or the most spirited canno-
nade, will avail nothing, under such circum-
stances; and that it is in vain to hope, that
ever any thing material can be effected
against an enemy’s fleet keeping to wind-
ward, passing on contrary tacks, and desirous
to go oil, unless his line of battle can be cut
iii twain, or some such other step can be de-
vised as has already been described.”

Mr. Clerk, after this, proposes certain new
modes, and points out their advantages

:

1. The attack from the windward upon the
rear of the enemy.

2. On the enemy’s three sternmost ships.
Fie considers bot'h of these as far preferable

to the attempt of getting up with the ene-
my’s van, with the view to carry the whole
fleet; and thinks that we ought rather to con-
tent ourselves with- the certainty of cuttiim
off a few of their dullest-sailing vessels.

In Part II. we are presented with three
cases of an attack: the 1st when made by
the headmost ships of a squadron on the van
of a retreating enemy

; the 2d on or near
the centre

; and the 3rd upon the van, or
any where ahead of the centre.

After due investigation, Mr. Clerk is of
opinion, that the attack from the leeward
quarter can be executed with the greatest
number of advantages, particularly "as the
crippled ships remain under the protection
•of their friends

; whereas, on the contrary
those appertaining to a fleet to windward

enemies.

The battles which have taken place since
the publication of this work, seem fully to
justify all the positions laid down by this au-
thor, whose merits are acknowledged, and
who, we are informed, has received encou-
ragement and protection of the highest kind.

Of military arrangements.

The art of arranging armies in order of
battle, and of regulating their movements in
such a manner, as may be deemed most pro-
per lor attacking, defending, or retreating,
to the greatest possible advantage, is termed
military tactics. It has been generally re
cognised, and is at length received as an
axiom, that there is no branch ot human
knowledge more difficult than that of which
we are now about to treat; and both antients
and moderns have been so well convinced of
this fact, that it has been regularly taught in
public schools, erected expressly for" that
purpose.

Two celebrated nations, the Greeks and
the Romans, were particular! v anxious to
attain perfection in the science of war; and
this accounts, in some measure, for their ex-
traordinary success, when combating against
enemies who, content with a blind obedience
to a custom, placed their chief confidence,
not in the discipline, but in the multitude of
then combatants, they, on the contrary
were conscious that the strength of armies
consists principally in the art with which they
are managed, and the principles by which
they are regulated; that multitudes are often
more embarrassing than useful

; and that a
small body of troops, well regulated, and
ably directed, is capable of overcoming a
laige one, deficient in respect to those ad-
vantages. Thence too they deduced a theory
i dative to the disposition of their soldiers
the order of battle, the manner of encamping
the best and most regular mode of marching
ot forming, and of acting, in such a way as
to oppose the strong to the weak, while they
at the same time anticipated all the strata-
gems, and prevented all the deceptions of
the enemy. On the other hand, they did
not forget to regulate the different species of
aims, to attain address in managing; and
to adopt the most advantageous method of
using them, whether offensively or defen-
sively.

War, accordingly, was regarded as an art,
of which it was necessary to become ac-
quainted with the principles anterior to the
practice. It is but little wonder, therefore,
that so many great men were produced, and
such wonderful effects ensured

; more espe-
cially in Greece, where infinite pains were
taken to attain a perfect system. The Ro-
mans too directed their attention to military
attans

,
and the order of the legion was sup-

posed on the whole to be superior to that of
the phalanx. Vegetius, indeed, after examin-
ing its formation, exclaims, that none but a

,°d could have contrived such a powerful and
admirable assemblage.

1 hat wonderful nation too, laying preju-
dice aside at once examined, studied, and
adopted, those practices in which they were
excelled by their enemies. A defeat was
never lost on them

; for after every reverse
they obtained an increase of their military
knowledge. Thus the sharp-edged weapons

of the Gauls, and the elephants of Pyrrhus
never surprised them but once; and they had
no sooner become acquainted with the Spa-
nish sword, than they immediately abandon
their own. At the same time, they did not
onnt to employ Numidian horses, Cretan
archers, slmgers from the Balearic islands
and ships belonging to Rhodes. In fine, no’
people ever exhibited so much prudence in
their preparations for a campaign, or carried
on hostilities with such extraordinary auda-
city. We are the less inclined to wonder,
therefore, at the observation of Josephus
who remarks, “that war with them was a

;

meditation, and peace an exercise.”

We accordingly find that they abound with
great commanders

; and what is still more
extraordinary, that many of these command-
ers proved victorious without the benefit
of experience. Scipio, at the age of twebtv-
reven knew how to repair the faults com-
mitted by Ins father and his uncle, in con-
sequence of previous study. When Lucul-
lus marched into Asia for the purpose of at-
tacking Mithndates, he instructed himself, ac-
cording to Cicero, by reading Xenophon,
and the best authors; while at a later period
i\aises, who had never before commanded,
nor even served, replaced Belisarius, over-
came lotila, and successfully concluded the
struggle with the Goths.

It is evident, therefore, that war is to be
regulated according to certain rules and prin-
ciples; and that on the knowledge and ap-
plication of these, depends the fate of a cam-
paign and perhaps of a nation. It necessa-
ill) follows, that a general ought to possess
extraordinary talents and attainments. Ac-
cording to a celebrated author, “some qua-
lities should be born with, and others acquired
by, him. In addition to these, he should
also possess a quick eye, so as to enable him

judge of an advantageous position for his
hoops, decide on a manoeuvre to be made
°r to be avoided, of a country suitable or
unsuitable to his army; and, above all, of aheld of battle whence he can derive the
greatest number of possible advantages atthe least possible risk or inconvenience.
He should at the same time exhibit a sound

and solid judgment; for the choice of officers
to be employed on any particular exigency,
depends in a great measure upon him, and
therefore the best dispositions would prove
irurtless it not ably seconded. As his orders
too cannot, from the nature of things be
precise, it is expected therefore of those" whocommand under him, to know how to take
advantage of a wrong movement on the part
ot the enemy, to commence an attack them-
selves, or only to sustain the troops engaged
and to vary their conduct according to the
vaij ing nature of circumstances.
But these qualities in the chief without

siiboidination on the part of those who are
reibject to his command would be of little
avail, if order and discipline were not duly
observed Without these, the most nunm-
rous and best -composed army would soon be-come little better than a horde of Tartarswho, being muted only by the hope of booth
separate as soon as that motive ceases to
opeiate. Great art is necessary, however
in enforcing discipline, and a happy meanought to be adopted. Too mucli seveSy
disgusts the soldier, and not unfrequeutly



produces mutinies ; too much indulgence on

:he other, hand sinks him into indolence, and
induces him to neglect his duty; licentious-

ness makes good order appear burthensome ;

with his respect fo 1
', he also loses all his confi-

dence in, his superior officer, so that the most
fatal resuits are at length unavoidable.

Besides the above qualities, which are so

essential, and even necessary, in a command-
er, a general who would aspire to the title of

a hero, ought to unite in himself, not only
all military, but all civil and political excel-

lence. It is by a knowledge of the laws, cus-

toms, constitutions, produce, and nature of

different states, that he is to regulate his ope-

rations, and make war with success. No-
thing will escape him, because every thing is

5
essential to his projects ; the genius of the

L country points out the manner of his marches
and his movements, and the knowledge of

.the inhabitants will lead him to anticipate

whatever may be expected on their part.

One nation is vehement, liery, and formi-

dable, at the first onset
;
another is not so

hasty, but possesses more perseverance;

with the former, a single instant determines
success ; with the latter, the action is not so

rapid, but the event is less doubtful.

In former .times, the art of war was differ-

ent from what it is at present, although the

grand principles are still the same. After the
! darts, javelins, and arrows, had been expend-
ed, the combat took place between oppo-
nents who engaged hand to hand; and as they

advanced in deep order, with a view of over-

’! coming all opposition by means of the im-

petus, the action was generally long and
• bloody. Some of the plans of battle were
exactly the same then as now

;
and it is not

a little remarkable, that Caesar, at Pharsalia,

drew' up his troops according to the oblique

order, while Epaminondas at Leuctra adopt-

ed that figure which, on account of its par-

ticular form, is called an echellon attack.

In the middle ages, wrar appears to have
degenerated into a system of marauding,

being carried on nearly in the same manner
as among the Mahrattas at the present day.

The troops, if troops they might be termed,

Were mounted on horseback; and the men
at arms, as they were called, being cased in

armour, placed their glory in standing erect

in their stirrups, so as to resist the shock of

an adversary. At length, during the cru-

sades, a more regular system began to pre-

vail; and the Christians on the plains of Pales-

tine, met with a master in the art of war,

in the person of Saladin.

At the battle of Hastings, the Norman
cross-bows appear to have galled and even to

have surprised the English, whose ranks were
close, and whose line could not be pierced.

On perceiving this, William had recourse to

stratagem, and conquered by pretending to

fly, for he knew that regular order could not

be preserved ini pursuit, and he was thus

enabled to overcome an enemy which had

been thrown into disorder.

At Cressy, the English army was formed

in a masterly manner, having been posted to

great advantage on a gentle ascent, near the

village of that name, and drawn up so as to

form three lines expressly according to the

4node prevalent at the present day
; while

Edward III. was stationed with the reserve,

so as to be able to see and to succour his

troops, if occasion should require. The long
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bows of the English, at this memorable con-'

flict, -see# to* have exhibited a marked su-

periority over the cross-bows of the Geno-
ese, who had been many years considered as

the best light troops in Europe. Since that

period, the English, more especially when
opposed hand to hand with the French,
have uniformly maintained their superiority
in the field, whenever equal numbers were
engaged. We accordingly find, that whether
with infantry or cavalry, the pike, the screw-
ed bayonet, or sword, have in turn, while in

their hands, been managed to advantage.
The introduction of gunpowder has made

a great change in the art, without altering,

however, any of its grand principles, which
were exactly the same at the battles of Can-
rise and of Austerlitz. This invention, how-
ever, has made modern wars infinitely more
expensive, and modern armies far mote diffi-

cult, in respect to their management. An
immense quantity of baggage, ammunition,
and artillery, has now become necessary,
while the specific number rather than the in-

dividual excellence of the soldiers, is attended
to. As much depends in the new system,
on the regular supply of provisions, for men
and horses, a plan of the campaign is formed
beforehand, fortresses are considered as so

many fundamental points, and the magazines
being filled under their protection, they are
termed the base whence the lines of operation
are to be traced. It is thus, that strong
places serve equally to protect retreats, and
to favour attacks.

In ancient times, it was visual to assault

the enemy in front, but it is now customary
to act on the flank and the rear, to cutoff con-
voys, and by annihilating his supplies, to de-
stroy the resources on which he depends.
It is usual, therefore, instead of assuming a
position directly in front, to occupy a camp
either to the right or left

;
for the centre,

which is the strongest part of the line, is thus
happily eluded, while on the contrary, the
wings, u'hich are necessarily the weakest por-

tion, thus became exposed to insult.

Notwithstanding gunpowder is supposed by
some to have been first used at the battle of

Cressy, where two field-pieces are said to

have been employed, yet it was not until the

reign of Louis XIV. that towns began to be
fortified according to the modern manner.
Vauban, under the auspices of that monarch,
rendered sieges long and expensive. During
the war of the succession, Marlborough and
Eugene perceived the necessity of obtaining

possession of the fortresses on their llanks

before they thought of advancing, while

Charles XII. carried on war like a knight-

errant, rather than a great general
; for al-

though the passage of the Dwina, the battle

of Narva, and the actions in Poland display-

ed the talents of a master, yet his march into

the Ukraine, at the solicitation of a Cossack
chief, and his brilliant but delusive career,

considered as one great whole, savour more
of the ad’/enturer than the hero.

It was about this period, that, in conse-

quence of the frequency of sieges, the pike

began to be entirely laid aside, and the bayo-

net adopted. The prince de Dessau soon

after introduced three important changes, to

turn of which the Prussians were indebted for

the battle of Molvitz. The first of these,

the iron ramrod, by accelerating, tended not

a little to render the fire of musquetry more
5T
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fatal, and thus served to exempt it from the

contempt in which it was held by the cheva-
lier Folard and marshal Sa-xe. The second
was the equal step, which enabled the whole
line to advance in regular time, and thus pro-
duced one grand and uniform movement.
The third, was the change effected in the
order of battle, which was altered to consist

of three instead of four lines.

It was on these foundations that Frederic
II. erected a grand superstructure. It was
he who, in addition to the practice of these

improvements, introduced celerity into the
motions of the infantry, and effected an en-
tire change in the charge of the cavalry

;

before his time the squadrons never advan-
ced w ith a quicker pace than a trot, and had
recourse to fire-arms instead of the sabre.
At the action of Sorr, his majesty Was saved
from destruction by the conduct of his horse \
and he is supposed to have gained the battle
of Friedburg by the able disposition of his

infantry, on which occasion, he, for the first

time, developed the system of the oblique line.

The dispute that arose out of the succes-
sion of Bavaria w!as too short to produce any
grand changes, although the king of Prussia
and prince Henry on the one hand, and the
emperor Joseph and marshal Laudohn on the
other, were in the field. The war was con-
fined entirely to manoeuvres, to marches, and
countermarches, and ended without a battle.

The American contest produced a grand
change in military tactics, the introduction-
of the tiralleurs" or rifle-men. It is re-
markable for the singular circumstance of the
English gaining every general action, with-
out being able to achieve a permanent con-
quest. But no sooner did the war arising
out of the French revolution take place, than
great and important changes were produced.
At the battle of Jemappe, Dumourier intro-

duced an immense number of heavy cannon,
and a flying artillery was soon after brought
into the field by his countrymen, which pro-
duced wonderful effects, and has been since
imitated by every neighbouring nation. Pi-
chegru and Moreau, in Holland, Germany,
and Flanders, distinguished themselves by
the quickness of their evolutions, and the
successful manner in which they usually
terminated their campaigns. Buonaparte, by
the rapidity of his movements, and the en-
thusiasm with which he inspired the soldiers
under him, performed wonders in Italy and
Germany. To Dessaix, however, he was
greatly indebted for the victory at Marengo,
and he gained the battle of Austerlitz, partly
by becoming the assailant instead of acting
on the defensive, partly by the suddenness or
his attack, and partly by piercing between
the ill-connected columns of the allied army,
the movements ofwhich were neither uniform
nor simultaneous.

After all, although war as a science has ofi

late years been certainly carried to a great
degree of perfection, yet it has varied but'
little in its principles ; on the contrary,
the maximum of the art seems now to be,
to bring troops to attack with the bayonet,
in the same manner as they were accustom-
ed to do with the pike some centuries ago

;

and the English by their conduct in Flanders!]
Egypt, and Calabria have proved, that hand
to hand they still preserve their antient repu-
tation, and now as of old, are uqequalled at a
charge.
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Meanwhile, military- seminaries for the
instruction of those destined to become offi-

cers h ive been established, able masters have
been also provided, and the arts and sciences
connected with war, are now publicly taught.
By the institution of the volunteers, the ge-
nius of the nation has been also of late years
directed in an eminent degree to mili-

tary affairs
; and it seems now to be establish-

ed as a principle, that an army has become to

the full as necessary as a fleet, for the defence
of our own islands, as well as the annoyance
of the dominions ofour enemies.

Before we conclude this subject, it may be
necessary to enumerate a few of the general

principles, laid down by those who have
treated of the art of modern warfare; ob-

serving at the same time, that they apply
rather to a continent than an island.

1. It is necessary to have magazines for

the supply of an army, and fortresses for the

protection of these supplies.

2. There should be a range of fortresses

on the same line, to serve as a base for future

operations.

3. To undertake with safety an offensive

operation against the enemy, it is necessary
that the- two fortresses at the extremities of

this line, should be separate at such a distance

from each other, that the two lines of ope-
ration proceeding from them may meet at

the given object, and form an angle of at least

90 degrees.

4. It is easier to stop the progress of an
'enemy by occupying a frontier on his flank,

than in his front.

5. The best way of opposing an offensive

operation, is to act offensively.

6. The subsistence of the enemy’s army,
jrather than the army itself, ought to be the

chief object against which operations are to

be directed.

7. It is always possible to avoid a combat,
by preventing the enemy from approaching
too near.

8. A general ought never to wait an at-

tack, but to put himself in movement to act

offensively, even if in possession of a strong

position.

9- An enemy can never be drawn up so

as to prevent his flank from being t urned.

10. The front opposed to the enemy
ought to extend beyond, so as to envelope
him, and he may be enveloped by an in-

ferior number, provided it is posted on his

flanks.

11. The infantry ought to be constantly

supported by the cavalry, and the best way
of achieving this, is to draw up the latter in

the rear.

12. A column is the best defensive figure

that can be assumed against cavalry.

WARS. The following are the most re-

markable wars in which this country has been
engaged, since the

\\ ar with Scotland, 1 068.

t, ( ditto, 1 1 13.^^th
{France, i 113.

War vyith- France, 1116.

Peace with 5 ditto
> U 18.

Peace with
} Scotland, 1 139-

War with France, 1161.

Peace with ditto, 1186.

War again with France, with success, 1 194.

Peace with ditto, 1 195.

( renewed, 1215—ended, 1216.

(fivil war with France, 1224-ended, 1234.

( 1262—ended, 1267.

War civil f
w

!

th France >
1294 -

’

| with Scotland, 3296.

Peace i
w

!

th France
>
1299-

(with Scotland, 1323.

/ again with Scotland, 1327.
' ended, 1328.

' ai
\ again with Scotland, 1333.

f with France, 1339.

Peace with France, May 8, 1360.

J

with France, 1368.

civil, 1400.

with Scotland, 1400.

Peace with France, May 31

(with France, 142*

1420.

War civil, between York and Lancas-

( ter, 1452.

Peace with France, October 1471.

( civil, i486.

( with France, Oct. 6, 1 492.

( with ditto, Nov. 3, 1492.

( with Scotland, 1502.

( with France, Feb. 4, 1512.

( with Scotland, 1513.

Peace with France, Aug. 7, 1514*

,. T ... ( ditto, 1522.
'Val “"h

[Scotland, 1522.

t France, 1527.

( Scotland, 1542.

War with Scotland directly after.

Peace with France and Scotland, June 7,

1546.

(’Scotland, 1547.

( France, 1549.

Peace with both, March 6, 1550.

civil, 1553.

War

Peace

War

Peace with

War with

{

civ

wit

wit

Peace with

with France, June 7, 1557.

with Scotland, 1557.

5
France, April 2, 1559.

(Scotland, 1560.

Peak France {Ig;

Peace with ditto, Aug. 18, 1604.

War with f Spain, 1624.war with
| France> 1627-

Peace with Spain and Franc*, April 14,

1629.

War l642>

( with the Dutch, 1651.

Peace with ditto, April 5, 1654.

War with Spain, 1655.

Peace with Spain, Sept. 10, 1660.

Axr -i.i ( France, Jan. 26, 1666.Warw"ll

j Denmark, Oct. 19, 1666.

Peace with the French, Danes, and Dut-cb,

Aug. 24, 1667.

Peace with Spain, Feb. 13, 1668.

War with the Algerines, Sept. 6, 1669-

Peace with ditto, Nov. 19, 1671.

War with the Dutch, March, 1672.

Peace with ditto, Feb. 28, 1674.

War with France, May 7, 1689.

Peace, general, of Rhyswick,Sep. 20, 1697.

War with France, May 4, 1702.

Peace of Utrecht, March 13, 1713,

War with Spain, Dec. 1718.

Peace with ditto, 1721.

Warmth
j fvkice,' March 31, 1744.

.Peace with France and Spain, Feb. 10,

1763.

War with the Caribbs of St. Vincent in

1773.

w (civil, in America, commenced Juij

X 14,177.4,

( with France, Feb. 6, 1 T/

War d with Spain, April 17, 178

( with Holland, 1780.

1*78.

80.

Peace with

r France,

]!&, ' Sept. 3, , 783 .
j

(America, ^

War with France by the English, Prus-j

itsians, Austrians, and other German powers,

j

in 1793.

Peace between Prussia and the French!
Republic, 1795.

Peace between Spain and the French Ref!
public, 1795.

Peace between the French and the Sar-1
dimans in 1796.

Peace between the French and the Austri-

1

ans in 1797.

War between the British aud Tippoo Saibl

in India, in 1797.

War with the French Republic by the!
Austrians, Russians, Neapolitans, &c. 1798.1
War with the Turks, and the invasion ofl

Egypt, in 1798.

Peace between the French and the Rus-|

sians in 1799.

Peace between the French and Austrians

in 1800.

Preliminaries of peace commenced between
the French and the Ottoman empire in conse-

quence of the reduction of Egypt by the
British forces in 1801.

Preliminaries of peace between France and
Great Britain, &c. 1801.

Peace between France and England, 1802.

War with France, 1803.

Wars, different kinds of. There are four

different kinds of war, each of which is to be
conducted differently the one from the other,

viz. the offensive
;
the defensive

; that be-

tween equal powers
;
and the auxiliary, which

is carried on out of our own territories to

succour a prince or ally, or to assist a weaker
whom a more powerful prince has attacked.

Offensive war must be long meditated on
in private before it is openly entered upon

;

when the success will depend upon two es-

sential points ;
that the plan shall be justly

formed, and the enterprise conducted with,

order. It should be well and maturely con-

sidered and digested, and with the greatest

secrecy
;

lest, however able the prince or his

council may be, some of the precautions ne-

cessary to be taken, should be discovered.

These precautions are infinite both at home'
and abroad.

Abroad, they consist in alliances, and se-

curity not to be disturbed in the meditated

expedition, foreign levies, and the buying up
of warlike ammunition, as well to increase

your own stores as to prevent the enemy from
getting them.

The precautions at home, consist in pro-

viding for the security of our distant frontiers,

levying new troops, or augmenting the old

ones, with as little noise as possihle
; furnish-

ing your magazines with ammunition
; con-

structing carriages for artillery and provi-

sions
;

buying up horses, which, should be
done as much as possible among your neigh-

bours
;
both to prevent their furnishing the

enemy, and to preserve your own for the

cavalry and the particular equipages of the
officers.

Defensive war may be divided into three

Kinds. It is either a war sustained by a prince,

who is suddenly attacked by another superior;
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lo him in troops and in means; or a prince

ijnakes this sort of war by choice on one side

Lf his frontiers, while he carries on offensive

[war elsewhere ;
or it is a war become defen-

sive by the loss of a battle.

F A defensive war which a prince attacked

by a superior enemy sustains, depends en-

tirely on the capacity of his general. His

jpartfcular application should be, to choose

^advantageous camps to stop the enemy,
[without however being obliged to fight him ;

to multiply small advantages ;
to harass and

perplex the enemy in his foraging parties,

and to oblige them to do it with great es-

corts
;
to attack their convoys ;

to render the

passages of rivers or defiles as difficult to

them as possible; to force them to keep to-

gether ;
if they want to attack a town, to

throw in succours before it is invested; in

short, in the beginning his chief aim should

he, to acquire the enemy’s respect by his

vigilance and activity, and by forcing him to

be circumspect in his marches and manner

of encampment, to gain time himself, and

make the enemy lose it. An able general,

carefuliy pursuing these maxims, will give

-courage to his soldiers, and to the inhabitants

of the country
;
he gives time to his prince

to take proper precautions to resist the

enemy who attacks him ;
and thus changes

the nature of this vexatious kind of warfare.

The management of a defensive war re-

quires more military judgment than that of

an offensive one.

A war between equal powers, is that in

which the neighbouring princes take no part,

»o long as the belligerent parties obtain no

f
reat advantage, the one over the other.

'his sort of war never should last long if you
want to reap any advantages from it. As to

its rules, they are entirely conformable to

those already given.; but we may look on it

as a certain maxim in this sort of war, that

the general who is the most active and pene-

trating, will ever in the end prevail over

him, who possesses these qualities in a less

degree
;
because, by his activity and pene-

tration, he will multiply small advantages,

till at last they procure him a decisive superi-

ority. A general who is continually atten-

tive to procure himself small advantages,

ever obtains his end, which is to ruin the

enemy’s army
;

in which case he changes the

nature of the war, and makes it offensive ;

which should ever be the chief object of his

prince.

Auxiliary) war, is that in which a prince

succours his neighbours, either in conse-

quence of alliances or engagements entered

into with them, or sometimes to prevent

their falling under the power of an ambitious

prince.

If it is in virtue of treaties, he observes

them religiously, in furnishing the number
of troopS prescribed, arid even offering to

augment his quota if required; or in making

a diversion by attacking the common enemy,
-or his allies.

If it is to prevent a neighbouring prince

from being crushed by a power, who after

i

this conquest may become dangerous to

yourself, there are several measures lo be

taken for your own particular interest. One
of the chief is, to exact from those you suc-

cour, the possession of some place in security,

lest they make their peace, without your

knowledge, or to your prejudice^

The general, therefore, who is chosen for

the command of this auxiliary corps, should

have wisdom, penetration, and foresight ;

wisdom, to preserve a proper discipline in

his corps, that the allied prince may have no
cause to complain of him ; foresight and pe-

netration, to prevent his troops suffering for

want of subsistence, or being exposed to the

perils of war, but in proportion to their num-
bers with those of the allied prince ; and fi-

nally, that nothing shall pass without his

knowledge, which may be prejudicial to his

master.

War, council of, is an assembly of great

officers, called by a general, or commander,
to deliberate with him on enterprises and at-

tempts to be made. On some occasions,

council of war is also understood of an assem-
bly of officers, sitting in judgment on delin-

quent soldiers, deserters, coward officers,

&c.

WARD, in law-books, a word of divers

significations
; thus, a ward in London, is a

part of the city committed to the special

charge of one of the aldermen of the city.

There are twenty-six wards in London,
which are as hundreds, and the parishes

thereof as towns. A forest is also divid-

ed into wards, and so are most of our hos-

pitals.

WARDEN, one who has the charge or

keeping of any person, or thing, by office.

Such is the warden of the Fleet, the keeper
of the Fleet-prison

;
who lias the charge

of the prisoners there, especially such as are

committed from the court of chancery for

contempt.

Warden, in an university, is the head of a

college, answering to what in other colleges

we call the master. Warden, or lord-warden
of the cinque-ports, is the governor of these

noted havens, who has the authority of an
admiral, and sends out writs in his own
name. Warden of the mint, is an officer

whose business it is to receive the gold and
silver bullion brought by the merchants to

pay them for it, and oversee the other offi-

cers. He is called keeper of the exchange
and mint.

Warden, church. See Church-war-
dens.
WARDMOTE, in London, is a court so

called which is kept in every ward of the city,

answering to the curiata comitia in antient

Rome.
WARDS, was a courteffist erected in the

reign of Henry VIII, anrl afterwards aug-

mented by him with the issue of liveries
;

whence it was styled the court of wards and
liveries, but dissolved by 12 Car. II.

WARDSHIP. In our antient customs,

when the tenant died, and his heir was under
the age of twenty-one being a male, or four-

teen being a female, the lord was entitled to

the wardship of the heir, and was called the

guardian in chivalry. This wardship con-

sisted in having the custody of the body and
lands of such heir, without any account of the

profits, till the age of twenty-one in males,

and fourteen (which was afterwards advanced

to sixteen) in females. For the law supposed

the heir male unable to perform knight’s

service till twenty-one ;
but as for the female,

she was supposed capable at fourteen to

marry, and then her husband might perform

the office. 2 Black. 67. This privilege of
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the lord’s was abolished under the Common'
wealth, and the abolition confirmed by slat*

12 C. II. c. 24.

WARNING-WHEEL, in a clock, is the

third or fourth, according to its distance from
the first wheel. See Clock-work.
WARP, in the manufacture.., is trie threads,

whether of silk, wool, linen, hemp, &c. that

are extended lengthwise on the weaver’*

loom
;
and across which the workman by-

means of his shuttle passes the threads of the

woof, to form a cloth, ribband, fustian, or
other stuff.

For a woollen stuff to have the necessary
qualities, it is required that the threads of th«
warp should be of the same kind of wool, and
of the same fineness, throughout

;
that they

are sized with Flanders or parchment-sizer

well prepared ; and that they should be in

sufficient number with regard to the breadth
of the stuff to be wrought.

To warp a ship is to shift her from one
place to another, when the wind and tide wiii

permit it without danger.

WARRANT, a precipe under hand and
seal to some officer, to bring any offender

before the person granting it; and warrants
of commitment are issued by the privy coun-
cil, a secretary of state, or justice of the

peace, &c. where there has been a private

information, or a witness had deposed against

an offender. Wood’s Inst. 6 14.

Any one under the degree of nobility may
be arrested for a misdemeanour, or any thing

done against the peace of the kingdom, by
warrant from a justice of the peace; but if

the person is a peer of the realm, he must be
apprehended for a breach of the peace by-

warrant out of B. 11. Dalt. Just. 263.

A constable ought not to execute a jus-

tice’s warrant, where the warrant is unlawful,

or the justice has no jurisdiction; if he does
he may be punished. Plow’d. 394.

But if any person abuses it, by throwing it

in the dirt, &c. or refuses to execute a law ful

warrant, it is a contempt of the king’s pro-
cess, for which the offender may be indicted’

and fined. Crompt. 149-

A general warrant to apprehend all per-

sons suspected, without naming or particu-

larly describing any person in special, is il-

legal and void for its uncertainty ; for it is

the duty of the magistrate, and ought not to

be left to the officer, to judge of the ground
of the suspicion. Also a warrant to appre-
hend all persons guilty of such a crime, is no
legal warrant ; for the point upon which its

authority rests, is a fact to be decided on a
subsequent trial

;
namely, whether the per-

son apprehended thereupon is guilty oi not
guilty. 4 Black. 291.

A warrant may be law fully granted by any
justice for treason, felony, or praemunire, or
any other offence against the peace ; and it

seems clear, that where a statute gives any
one justice a jurisdiction over any offence,

or a power to require any person to do a

certain thing ordained by such a statute, it

impliedly gives a power to every such justice

to make out a warrant lo bring before him any-

one accused of such offence, or compelled to

do any thing ordained by such statute; tor

it cannot but be intended, that a statute

which gives a person jurisdiction over an of-

fence, means also to give him the power in-

cident to all courts, of compelling the party

to come before him, 2 Haw. 84.
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But in cases where the king is not a party,

or where no corporal punishment is appoint-
ed, as in cases for servants’ wages and the

like, it seems that a summons is the more
proper process; and for default of appear-
ance, the justice may proceed; and so in-

deed it is often directed by special statutes.

A warrant from any of the justices of the
court of king’s bench extends over all the

kingdom, and is tested or dated England

;

but a warrant of a justice of peace in one
county, must be backed, that is, signed, by a
justice of another county, before it can be
executed there. And a warrant for appre-
hending an English or a Scotch offender,

may be indorsed in the opposite kingdom,
and the offender carried back to that part of

the united kingdom in which the offence was
committed. 4 Black. 291.

Warrant ofattorney, is an authority and
power given by a client to his attorney, to

abpea'r and plead for him; or to suffer judg-
ment to pass against him by confessing the

action, by nil dicit, non sum informatus, &c.
And although a warrant of attorney given by
a man iii custody to confess a judgment, no
attorney being present, is void as to the

entry of judgment
;
yet it may be a good

warrant to appear and file common bail. 2
Lit. Abr. 629.

WARRANTIA CHARTiE, a writ that

lies where a man is enfeoffed of lands with

warranty, and then he is sued or impleaded.

And if the feoffee is impleaded in assize, or

other action, in which he cannot vouch or

call to warranty, he shall have this writ

against the feoffer, or his heirs, to compel
them to warrant the land to him ;

and if the

land is recovered from him, he shall recover

as much lands in value against the warrantor,

Ac.
; but the warrantia charts ought to be

brought by the feoffee, depending the first

writ against him, or he has lost his advan-
tage. F. N.B. 134.

WARRANTIA DILI, a writ lying in

cases where a man, having a day assigned

personally to appear in court to any action

wherein he is sued, is in the mean time em-
ployed in the king’s service, so that he can-

not come at the day assigned. This writ is

directed to the justices to this end, that they

neither take nor record him in default for that

day.

WARRANTY, a promise or covenant by
deed, made by the bargainor, for himself and

his heirs, to warrant or secure the bargainee

and his heirs against all men, for the enjoying

any thing agreed on between them.

Warranty is either real or personal
;

real,

when it is annexed to lands or tenements

granted for life, &c. And this is either in

deed, as by the word warranted expressly
;

or in law, as by the word dedi, or some other

amplification. Personal, which either re-

spects the property of the thing sold, or the

quality of it. Cowel.
Warranties in their more general divisions

are of two kinds
;

first, a warranty in deed,

or an express warranty, which is when a fine,

or feoffment in fee, or a lease for life, is made
by deed, which has an express clause of war-

ranty contained in it; as when a conusor,

feoffor, or lessor, covenants to warrant the

land to the conusee, feoffee, or lessee
; se-

condly, a warrant in law, or an implied •war-

ranty, which is, when it is not expressed by

the party, but tacitly made and implied by
the law. I Inst. 365.

A warranty in deed is either lineal or col-

lateral. A lineal warranty is a covenant real,

annexed to the land by him, who either was
owner of or might have inherited the land,

and from whom his heir lineal or collateral,

might possibly have claimed the land as heir

from him that made the warranty. A col-

lateral warranty is made by him that had no

right, or possibility of right, to the land, and
is collateral to the title of the land. 1 Inst.

370.

WARREN, is a franchise or place privi-

leged, by prescription or grant from the king,

for the keeping of beasts and fowls oi the

warren; which are coneys, partridges, phea-

sants, and some add quails, woodcocks, and
water-fowl. 1 Inst. 233.

These were looked upon as royal game,

and the franchise of free warren was invented

to protect them, by giving the grantee a sole

and exclusive power of killing such game, so

far as his warren extended, on condition of

his preventing other persons ;
for, by the

common law, no man, not even a lord of a

manor, could justify killing game on another

man’s soil, unless he had the liberty of free

warren. 2 Black. 39.

Warren, rabbit. In setting up a warren,

great caution is to be used for the fixing upon
a proper place, and a right situation. It

should always be upon a small ascent, and

exposed to the east or the south. The soil

that is most suitable, is that which is sandy

;

for when the soil is clayey or tough, the rab-

bits find greater difficulty in making their

burrows, and never do it so well; and if the

soil is boggy or moorish, there would be very

little advantage from the warren, for wet is

very destructive of these animals.

All due precautions must be taken, that

the warren may be so contrived, that the rab-

bits may habituate themselves to it with ease.

Many would have it that warrens should be

enclosed with walls
;
but this a very expen-

sive method, and seems not necessary or ad-

visable; for we find but very few that are

so, and those do not succeed at all the better

for it.

WART. See Surgery.
WASH, among distillers, the fermentable

liquor used by the malt-distillers. See Dis-

tillation.
WASHING, in design. See Water-

colours.
WASP. See Vespa.
WASTE, is the "committing any spoil or

destruction in houses, lands, &c. by tenants,

to the damage of the heir, or of him in re-

version or remainder ;
whereupon the writ or

action of waste, is brought for the recovery

of the thing wasted, and damages for the waste

done. 5 Bac. Abr. 459.

There are two kinds of waste, voluntary

or actual, and negligent or permissive. Vo-
luntary waste may be done by pulling down
or prostrating houses, or cutting down timber

trees; negligent waste may be, by suffering

a house to be uncovered, by which the spars

or rafters, planches, or other timber of the

house, are rotten. 1 Inst. 53.

A writ of waste, to punish the offence after

it has been committed, is an action partly

founded upon the common law, and partly

upon the statute of G loucester ;
and may be

brought by him that has the immediate estate

- " 5

of inheritance in reversion or remainder, >

against the tenant for life, tenant in dower,
j

tenant by the courtesy, or tenant for years. |

3 Black. 227.

This action of waste is a mixed action;.

I

partly real, so far Us it recovers- land, and
|

partly personal, so far as it recovers damages
: |

for it is brought for both those purposes
; and j

if the waste is proved, the plaintiff shall re-
|

cover the thing or place wasted, and also I

treble damages by the said statute. 6 Ed. I.

c. 5.

The writ of waste, calls upon the tenant to
appear and shew cause why lie has committed
waste and destruction in the place named, to

the dishersion of the plaintiff. And if the de-
fendant makes default, or does not appear at

the day assigned him, then the sheriff is to
take with him a jury of twelve men, and go in

person to the place alleged to be wasted, and
there enquire of the waste done, and the da-
mages

; and make a return or report of the
same to the court, upon which report the
judgment is founded. 3 Black. 228.

Waste of the forest, is properly where a
man cuts down his own woods within the
forest, without licence of the king or lord
chief justice in eyre.

Waste is also taken for those lands which
are not in any man’s occupation, but lie com-
mon.
They seem to be so called, because the

lord cannot make such profit of them as of
his other lands, by reason of the use others
have thereof, for passing to and fro. Upon
this none may build, cut down trees, dig, &c.
without the lord’s licence.

WATCH, in the art of war, a number of
men posted at any passage, or a company of
the guards who go on the patrole. At sea,

the term watch denotes a measure or space of
four hours, because half the ship’s company
watch and do duty in their turns, so. long at a

‘

time ; and they are termed starboard w atch,

and larboard watch.
Watch and ward. Watching is pro-

perly intended in the night, and warding for

the day time. Dalt. 104.

Persons aggrieved by assessments for watch
and ward, may appeal to the mayor. 11 G.
1. c. 18.

Watch is also used for a small portable
movement or machine for the measuring of

time, having its motion regulated by a spiral

spring

Watches, strictly taken, are all such move-
\

ments as shew the parts of time ; as clocks j

are such as publish it, by striking on a bell,

&c. But, commonly, the name watch is. ap-
propriated to such as are carriedin the pocket,
and clock to the large movements, whether
they strike or not. See Clock.
The several members ot the watch part

are : 1. The balance, consisting of the rim,
which is its circular part ; and the verge,
which is its spindle, to which belong the two
pallets or levers that play in the teeth of the
crown-wheel. 2. The potence, or pottance,
which is the strong stud in pocket-watches,
whereon the lower pivot of the verge plays,

and in the middle of which one pivot of the
balance-wheel plays

;
the bottom of the po-

tence is called the foot, the middle part the
nose, and the upper part the shoulder. 3. The
cock, which is the piece covering the ba-

lance. 4. The regulator, or pendulum- spring.
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which is the small spring in new pocket-

watches, underneath the balance. 5. /I he

pendulum, whose parts are the verge, pal ets,

cocks, and the bob. 6. The wheels, which

are the crown-wheel in pocket-pieces, and

swing-wheel in pendulums, serving to diivc

the balance or pendulum. 7. The contrate-

wheel, which is that next the crown-wheel,

&c. and whose teeth and hoop lie contrary

to those of other wheels, whence the name.

8. The great or first wheel, which is that the

fusee, tkc. immediately drives ;
after which

are the- second wheel, third wheel, &c. 9.

Lastly, between the frame and dial-plate, is

the pinion of report, which is that fixed on the

arbor of the great wheel, and serves to drive

the dial-wheel, as that serves to carry the

hand.

Spring or pendulum watches are pretty

much upon the same principle with pendulum

clocks, whence their denomination. If a

pendulum describing little arches of a circle

makes vibrations of unequal lengths in equal

times, it is because it describes the greater

with a greater velocity. For the same rea-

son a spring put in motion, and making great-

er or less vibrations, as it is more or less stiff,

and as it has a greater or less degree of mo-

tion given it, performs them nearly in equal

times. Hence, as the vibrations of the pen-

dulum had been applied to large clocks, to

rectify the inequality of their motions, so to

correct the unequal motions of the balance

of watches, a spring is added, by the isochron-

ism of whose vibrations the correction is to be

effected.

The spring is usually wound into a spiral,

that, in the little compass allotted it, itmay be

as long as possible, and may have strength

enough not to be mastered and dragged about

by the inequalities of the balance it is to re-

gulate. The vibrations of the two parts, viz.

the spring and balance, should be of some

length, only so adjusted as that the spring,

being more regular in the length of its vibra-

tions than the balance, may on occasion com-

municate its regularity thereto.

The invention of spring or pocket watches

is owing to the artists of the present age. It

is true, we find mention made of a watch pre-

sented to Charles V. in the history of that

prince ;
but this in all probability was no

more than a kind of clock to be set on a

table, some resemblance whereof We have still

remaining in the antient pieces made before

the year 1670.

In effect, it is between Dr. Hooke And

Mr. Huygens, that the glory of this excel-

lent invention lies, but to which of them it

properly belongs, is greatly disputed ; the

English ascribing it to the former, and the

French, Dutch, &c. to the latter. Mr. Der-

ham, in his Artificial Clock-maker, says plain-

ly that Dr. Hooke was the inventor ; and

adds, that he contrived various ways of regu-

lation. One way was with a loadstone.

Another with a tender straight spring, one

end whereof played backwards and forwards

with the balance, so that the balance was to

the spring as the bob to a pendulum, and the

spring as the rod of it. A third method

was with two bidances, of which there were

divers sorts, some having a spiral spring to

the balance for a regulator, and others with-

out. But the way that prevailed and con-

tinues in mode,’ was with one balance, and

one spring running round the upper part of

the verge ; though this has a disadvantage

which those of two springs, &c. were free

from, in that a sudden jerk or confused

shake will alter its vibrations, and put it in an

unusual hurry.

We shall conclude this article with an ac-

count of the mechanism of a common pocket-

watch.

The Plate Watch-work, explains the con-

struction of a common pocket-watch. The
moving power is a spiral steel spring (fig. 3),

which is coiled up close by a tool used for

the purpose, and put into a brass box (fig. 2)

called the barrel : the spring has a hook at

its outer end which is put through a hole in

the side of the barrel and riveted ; the inner

end has an oblong opening cut through it, to

receive a hook upon the barrel arbor (fig. 6)

;

this arbor goes through the bottom of the

barrel, and is square to hold a worm-wheel
d, (fig. 5) which is turned round by a worm
b; the ends of the arbor project below this,

and it is pivoted into the lower plate A (fig.

8) of the watch : the top of the barrel has a

cover put over it, through which the pivot of

the arbor projects, and works in a socket in

the upper plate D.
The barrel thus mounted has a steel chain

a, (figs. 1 and 8) hooked to its upper end,

and coiled round it ; the other end of this

chain is hooked to the lower part of the fusee

E (figs. 1 and 8). It is evident that when
the fusee is turned by the watch-key, it will

wind the chain off the barrel on itself; and as

one end of the spring is fastened to the barrel,

and the other is hooked to the arbor (which

is prevented from turning by the worm-wheel
beneath), the spring wiil be coiled up into a

smaller compass than it was before, and by
its re-action will, when the watch-key is taken

off", turn the fusee and keep the watch going.

The fusee has a spiral groove cut round it, as

shewn in fig. 4, in which the chain lies: this

groove is cut by an engine, so that the chain

shall poll from the smallest part of the fusee,

when the spring is wound up, and act with

its greatest force
;
and gradually increases in

size as the spring unwinds and acts with less

power, so that the effect upon the great wheel

e (figs. 1, 8, and 7) may be always the same,

and cause the watch to go with regularity

;

and this effect can be at any time increased or

diminished by turning the worm h, (fig. 5)

which coils line spring up closer, and causes it

to act with greater force, or vice versa.

The fusee (fig. 4) lias a ratchet wheel,

at its lower end, which takes into a click fixed

in a hollow cut in the great wheel (fig. 7), in

order that when the watch is winding up, the

fusee may slip round without the great wheel;

and that when the spring draws it round in

the other direction, it may move the great

wheel with it, and the other wheels of the

watch. The great wheel e, has 48 teeth on

its circumference, which take into and turn a

pinion of 12 teeth, fixed on the same arbor

with the centre wheel g, and fig. 9, which has

54 teeth to turn a pinion of six leaves on the

arbor of the third wheel h, and fig. 10; the

third wheel has 48 teeth, and turns a pinion of

six on the arbor of the contrate wheel i, and

fig. 11, which has 48 teeth cut parallel to its

axis, by which it turns a pinion of six leaves,

fixed to the balance-wheel k, fig. 8, 12, and

14. The pivots of the arbor of this wheel

turn, one in a frame F, (fig. 8, and fig, 15)

&3L

called the pottance, fixed to the upper plate
;

and the other in a small piece fixed to the

upper part, called the counter-pottance, so

that when the two plates are put together, the

balance-wheel pinion may work into the

teeth of the contrate week 1 he balance

wheel has 15 teeth, by which it impels the

balance /, (figs. 8 and 1 6, and fig. 13); the

arbor of the balance, which is called the

verge, has two pallets projecting from it near-

ly at right angles to each other; these are

acted upon by the balance wheel, as shewn in

tig. 14, where the lower pallet is supposed to

be in contact with one of the teeth of the

balance wheel, which, as it turns round,

pushes the pallet round and the balance with

it, till the balance has made about a quarter

of a turn : the tooth of the balance wheel then

slips off and escapes ;
in this position the

watch would run down if it were not for the

upper pallet at that instant taking another

tooth on the opposite side of the balance

wheel, which, as it moves in a contrary di-

rection, pushes the balance back again, till

the tooth escapes the pallet
;

the lower pallet

then engages the wheel as before. But tor

the better regulation of the time, the balance

has a very fine spring m (fig. 16), called the

pendulum spring, with the inner end fixed to

the verge just beneath the balance, and the

outer end pinned to a stud fixed to the top

of the upper plate of the watch, so that the

balance will rest only in one position, and if

it is moved either way by the balance wheel,

the spring will have a tendency to bring it to •

the same position again. When the lower

pallet, for instance, has just liberated a tooth

of the balance wheel, the pendulum spring is

strained, and returns the balance to its point

of rest instantaneously, the balance wheel

following the upper pallet by the action cl the

main spring; and when the balance wheel

comes to push the balance beyond its point

of rest the other way, it moves slowly, be-

cause it has the elasticity of the pendulum .

spring to overcome.

It is evident that by strengthening or weak-

ening this spring, the velocity ot the balance

can be regulated, which is done by a con-

trivance shewn in fig. 1(5, and the under side

of it in fig. 17. It is a plate of brass screwed

to the top of the upper plate, close under the

balance ; and at one place it is hollowed out

to receive a wheel n, of 20 teeth, winch turns

a segment of a wheel p, called the curb,

which moves round in a circular groove: it

has a projecting leat q, with a notch in it to

receive the pendulum spring; so that by turn-

ing the wheel with a key put on a square part

of its arbor, the spring is lengthened or short-

ened, so as to give it a different power, and

make the balance vibrate quicker or slower ;

the arbor of the wheel n, has a dial r, (fig. 16)

upon it, with divisions to set it by. I he upper

pivot of the verge runs in a cock screwed to

the upper plate, as shewn in fig. 8, which

covers the balance and protects it from vio-

lence ;
and the lower pivot works in t he bot-

tom of the pottance; the socket for the pivot

of the balance wheel is made in a small p
: ece

of brass, which slides in a groove made in

the pottance, as shewn in fig. 15, so that by

drawing the slide in or. out, the teeth of the

balance wheel shall just clear one pallet be-

fore it takes the other.

The watch is so adjusted by the pendulum

spring, that the balance shall vibrate so as to
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turn the centre wheel round once in an hour:

the spiaclle of this projects through the lower

plate (fig. 8), anti has a tube fitted on it,

which is square at the top, and carries the

minute hand ; the other end of this tube has

a pinion of 12 teeth on it, which turns the

minute wheel s, (figs. 8 and 18) of 48, and its

pinion of 1

6

,
which moves the hour wheel t,

•of 48 teeth: the spindle of this is a tube

which is put over the tube of the minute

hand, and has the hour hand fixed on it to in-

dicate the time upon the dial-plate.

Watch, striking, one which, besides the

common watch-work for measuring time,

has a clock part for striking the hours, so that,

.properly speaking, they are pocket-clocks.

See Clock.
Watch, repeating, one that by only pull-

ing a string, pushing in a pin, &c. repeats

the hour, quarter, or minute, at any time of

the day or night.

Watches made by artificers are to have

the makers’ names, under the penalty of 20/.

9 and 10 W. III. c. 28.

WATCHING. See Medicine.

WATER was universally considered as a

simple elementary substance, till the chemists

of the present age proved, by experiments,

the substance of which has been stated in a

preceding article (see Chemistry), that it

•is in reality a compound body. Its prin-

ciples have been ascertained both by com-
position and decomposition ;

and one hun-

dred paits of water are found to consist of

eighty-five parts of oxygen, and fifteen of hy-

drogen, with a certain portion of caloric.

This very useful and necessary fluid pre-

sents itself to our notice in three distinct

forms, namely, in its liquid state, in the state

of vapour or steam, and, lastly, in its frozen

«tate. See Freezing, Evaporation,
Eteam, &c.

Water, when fluid, is not in its most simple

state; for its fluidity depends on a certain

quantity of caloric, which enters into com-
£>ination with it, and insinuating itself be-

tween the particles of the water, renders

them capable of moving in all directions.

We are supplied with water either from

the atmosphere, whence it descends in the

form of rain, hail, or snow, or from the earth,

Which Sends it forth in springs and rivulets.

In the former case, the watery exhalations

drawn from the sea, and the surface of the

earth by the sun’s heat, form clouds, whose

particles being afterwards condensed, fall

iback again in showers. In the latter, the

-water which falls on the tops of mountains,

'•and other lofty situations, penetrates the

earth, and, after passing downwards, breaks

forth at some fissure or aperture at a distance

from its source.

Water, common. Good water is as

transparent as crystal, and entirely colourless.

It lias no smell, and scarcely any taste
;
and

in general the lighter it is, so much the bet-

ter. If we compare the different waters which

are used for the common purposes of life with

each other, and judge of them by tin: above

standard, we shall find them to differ con-

siderably from each other, according to the

circumstances of their situation. 'These wa-

ters may be reduced under four heads, name-

ly, 1. Rain water; 2. Spring and river water;

i. Well water; 4. Lake water.

1. Rain water, unless when near a town,
or when collected at the commencement of
the rain, possesses the properties of good wa-
ter in perfection, and is as free from foreign
ingredients as any native water whatever.
1 lie substances which it holds in solution are
air, carbonic acid, carbonat of lime, and, ac-
cording to Bergman, it yields some traces of
nitric acid, and a little muriat of lime. The
quantity of air in good water does not exceed

-aV-h °t the bulk. One hundred cubic inches

of water contain generally about one cubic
inch ot carbonic acid gas. It is to the pre-
sence of these two elastic fluids that water
owes its taste, and many of the good effects

which it produces on animals and vegetables.

Hence the vapidness of newly-boiled water
from which these gases are expelled. Snow
water, when newly melted, is also destitute of
gaseous bodies. Hence the reason that fish

cannot live in it, as Carradori has ascertain-

ed. Hassenfratz, indeed, has endeavoured
to prove, that snow water holds oxygen gas
in solution; but in all probability the water
which he examined had absorbed air from the
atmosphere.

The quantity of muriat of lime contained
in rain water must be exceedingly minute

;

as Morveau has ascertained that rain water
may be rendered sufficiently pure for che-
mical purposes by dropping into it a little

barytic water, and then exposing it for some
time to the atmosphere, and allowing the
precipitate formed to deposit. According to
that very accurate philosopher, the rain water
which drops from the roofs of houses, after it

has rained for some time, contains only a
little sulphat of lime, which it has dissolved as

it trickled over the slates.

2. 'The water of springs is nothing else than
rain water, which, gradually filtring through
the earth, collects at the bottom of declivities,

and makes its way to the surface. It is there-
fore equally pure with rain water, provided it

does not meet with some soluble body or
other in its passage through the soil. But as

this is almost always the case, we generally
find, even in the purest spring water, a little

carbonat of lime and common salt, besides
the usual proportion of air and carbonic acid
gas. Sometimes also it contains muriat of
lime or a little carbonat of soda. Bergman
found the springs about Upsal, which are
reckoned exceedingly pure, to contain the
following foreign bodies

:

E Oxygen g is, .5. Common salt,

2. Carbonic acid, 6. Sulphat of potass,
3. Carbonat of lime, 7. Carbonat of soda,
4. Silica, 8. Muriat of lime.

The whoie of these ingredients amounted
at an average to 0.00004 parts ; and the pro-
portion of each of the solid bodies was as fol-

lows :

Carbonat of lime 5.0 Muriat of lime 0.5

Common salt 3.0 Sulphat of potass 0.25
Silica - - 0.5 Carbonat of soda 0.25

River waters may be considered as merely
a collection of spring and rain water, and
therefore are usually possessed of a degree of
purity at least equal to these. Indeed, when
their motion is rapid, and their bed siliceous

sand, they are generally purer than spring
water; depositing during their motion everv
thing which was merely mechanically sus"*

pended, and retaining nothing more than the
usual proportion of air and carbonic acid gas,

10

1 and a very minute quantity of carbonated
lime and common salt. \Y lien their bed is

clayey, they are usually opal-coloured, i«- !

consequence of the particles of clay which
they hold in suspension.

3. By well water is meant the water which
is obtained by digging deep pits, which is not
in sufficient quantity to overflow the mouth
of the well, but which may be obtained in

abundance by pumping. It is essentially the
same with spring water, being derived from
the very same source ; but it is more liable

to be impregnated with foreign bodies from
the soil, in consequence of its stagnation or :

:

slow filtration. Hence the reason that well
water is often of that kind which is distin-

guished by the name of hard water, because !

it does not dissolve soap, and cannot be used
for dressing several kinds of food. 'These
properties are owing to the great proportion
of earthy salts which it holds in solution.

The most common of these salts is sulphat of
lime. 'These earthy salts have the property
of decomposing common soap: their acid
unites with the alkali of the soap, while the
earthy basis forms with the oil a soap not
soluble in water, which envelopes the soap
and gives it a greasy feel. These water*
may be in general cured by dropping into

them an alkaline carbonat. Mr. Sennebier
has shewn that well water usually contains a
greater proportion of carbonic acid gas than
spring or river water.

4. The water of lakes is merely a collec-
tion of rain water, spring water, and river
water, and of course contains precisely thb
same heterogeneous salts : but it is seldom
so transparent as river water, being usually

contaminated with the remains of animal and
vegetable bodies which have undergone pu-
trefaction in it. For as lake water is often
nearly stagnant, it does not oppose the pu-
trefaction of these bodies, but rather pro-
motes it; whereas in river water, which is

constantly in motion, no putrefaction takes
place. Hence the reason of the slimy ap-
pearance and the brownish colour which
often distinguish lake water.

Marsh water contains a still greater pro-
portion of animal and vegetable remains than
lake water, because it is altogether stagnant.
Moss water is strongly impregnated with
those vegetable bodies which constitute
mosses, and usually also contains iron.

Waters, mineral. All waters which are
distinguished from common water by a pe-
culiar smell, taste, colour, &c. and which in
consequence ot these properties cannot be
applied to the purposes ofdomestic economy,
have been distinguished by the appellation of
mineral waters. These occur more or less
frequently in different parts of the earth, con-
stituting wells, springs, or fountains

; some-
times of the temperature of the soil through
which they pass, sometimes warm, and "in
some cases even at the boiling temperature.
Many of these mineral springs attracted the
attention of mankind in the earliest ages, and
were resorted to by those who laboured under
diseases, and employed by them either ex-
ternally or internally as a medicine. Bint it

was not till towards the end of the 17th cen-
tury that any attempt was made to detec t the
ingredients of widen these waters were (com-
posed, or to discover the substances to which
they owed their properties.
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The substances hitherto found in mineral

waters amount to about 38, and may be re-

duced ufuier the four following heads : 1. Air

and its component parts, oxygen and azotic

gas. 2. Acids. 3. Alkalies and earths. 4.

Salts*

J. I. Air is contained in by far the greater

number of mineral waters : its proportion does

not exceed 1 -28th of the bulk of the water.

2. Oxygen gas was first detected in waters

by Scheele. Its quantity is usually incon-

siderable; and it is incompatible with the

I presence of suiphureted hydrogen gas or iron.

3. Azotic gas was first detected in Buxton

i

water by Or. Pearson. Afterwards it was

discovered in Harrowgate waters by Dr.

Garnet, and in those of Lemington Priors by

Mr. Lambe.
It. The only acids hitherto found in waters,

except in combination with a base, are the

four following: carbonic, sulphurous, bo-

racic, and suiphureted hydrogen gas. 1. Car-

bonic acid was first discovered in Pyrmont

water by Dr. Brownrigg. It is the most

common ingredient in mineral waters, 100

cubic inches of the water generally contain-

ing from six to 40 cubic inches ot this acid

gas. According to YVestrum, 100 cubic inches

of Pyrmont water contain 187 cubic inches of

it, or almost double its own bulk. 2. Sul-

phurous acid has been observed in several of

the hot mineral waters in Italy, which are in

the neighbourhood of volcanoes. 3 J he

bcracic acid has also been observed in some

lakes in Italy. 4. Sulphureted hydrogen gas

constitutes "the most conspicuous ingredient

in those waters which are distinguished by the

name of hepatic or sulphureous.

III. The only alkali which has been ob-

served in mineral waters, uncombined, is

soda; and the only earthy bodies are silica

and lime. 1. Dr. Black detected soda in the

hot minerals of Geyzer and Rykum in Ice-

land ;
but in most other cases the soda is

combined with carbonic acid. 2. Silica was

first observed in waters by Bergman. It w as

afterwards detected in those ot Geyzer and

Rykum by Dr. Black, and in those of Carls-

bad by Kalproth. Hassenfratz observed it

rin the waters of Pougues, and Breze in those

of Pu. It has been found also in many other

mineral waters. 3. Lime is said to have

been found uncombined in some mineral wa-

ters ; but this has not been proved in a satis-

factory manner.
IV. The only salts hitherto found in mi-

neral waters, are the following sulphats,

nitrats, muriats, carbonats, and hydrosul-

phurets

:

1. Sulphat of soda

2

ammonia

3

lime

4. . . . . magnesia

5, ... . alumina

6

iron

7

copper

8. Nitrat of potass

9. . . . ..lime

10 magnesia.

11. Muriat of potass;

12

soda

13

ammonia

14

barytes

15

lime

16

magnesia

17

alumina

lg, . , . manganese

19. Carbonatof potass

20

soda

21

ammonia

22

lime

23

m.gnesia

24

alumina

25

iron

26. Hydros ulphuret of lime

27. . .
potass

28. And likewise borax.

Of these genera the carbonats and muriats

occur by far most commonly, and the nitrats

most rarely.

1 . Sulphat of soda is not uncommon, espe-

cially in those mineral waters which are dis-

tinguished by the epithet saline. 2. Sulphat

of ammonia is found in mineral waters near

volcanoes. 3. Sulphat ot lime is exceeding-

ly common in water. Its presence seems to

have been fiist detected by Dr. Lister in

1682. 4. Sulphat of magnesia is almost con-

stantly an ingredient in those mineral waters

which' have purgative properties, it was de-

tected in Epsom waters in 1610, and in 1696

Dr. Grew published a treatise on it. 5. Alum

is sometimes found m mineral waters, but it

is exceedingly rare. 6. Sulphat of iron oc-

curs sometimes in volcanic mineral waters,

and has even been observed in other places.

But sulphat of copper is only found in the

waters which issue from copper mines. /.

Nitre has been found in some springs in

Hungary ;
but it is exceeding y uncommon.

8. Nitrat of lime was first detected in water

by Dr. Home of Edinburgh, in 1756. It is

said to occur in some springs in the sandy de-

serts of Arabia. 9- Nitrat of magnesia is-

said to have been found in some springs.

10. Muriat of potass is uncommon; but it

has lately been discovered in the mineral

springs of Uideaborg in Sweden, by Jufin.

1 1. Muriat of soda is so exceedingly common

in mineral waters, that hardly a single spring

has been analysed without detecting some ot

it. Muriat of ammonia is uncommon ;
but it

has been found in some mineral springs in

Italy, and in Siberia. 13. Muriat ot barytes

is still mure uncommon ;
but its presence in

mineralWaters has been announced by Berg-

man. 14. Muriats of lime and magnesia are

common ingredients. 15. Muriat of alumina

has been observed in w ters by Dr Wither-

ing ;
but it is very uncommon. 16. Muriat

of manganese was mentioned by Bergman as

sometimes occurring in mineral waters. It

has lately been detected by Lambe in the

waters of Lemington Priors, but in an ex-

tremely limited proportion. 17. The pie-

sence of carbonat of potass in mineral waters

has been mentioned by several chemists r it it

does occur, it must be in a. very small pro-

portion. 18. But carbonat of soda is, per-

haps, the most common ingredient of these

liquids, if we except common salt and car-

bonat of lime. 19. Carbonat of ammonia has

been discovered in waters ;
but it is uncom-

mon. 20. Carbonatof lime is found in al-

most all waters, and is usually held in solu-

tion by an excess of acid. It appears from

the different experiments of chemists, as

stated' by Mr. Kirwan, and especially from

nose ot Berthollet, that water saturated with

carbonic acid is capable of holding in solution

0.002 of carbonat of lime. Now water satu-

rated with carbonic acid at me temperature

>r 50°, contains very nearly 0-002 of its weight

of carbonic acid. Hence it .follows that car-

bonic acid, when present in such quantity a?

to saturate water, is capable of holding its*

own weight of carbonat of lime in solution.

Thus we see that 1000 parts by weight of

water, when it contains two parts of carbonic

acid, is capable of dissolving two parts of

carbonat of lime. When the proportion of

water is increased, it is capable of holding the

carbonat of Time in solution, even when the

proportion of carbonic acid united with it is

diminished. Thus 24,000 parts of water are

capable of holding two parts of carbonat of.

lime in solution, even when they contain only

one part of carbonic acid. The greater the

proportion of water, the smaller a proportion

of carbonic acid is necessary to keep the lime

in solution ;
and when the water is increased

to a certain proportion, no sensible excess of

carbonic acid is necessary. It ought to be

remarked also, that water, how small a quan-

tity soever of carbonic acid it contains, is ca-

pable of holding carbonat of lime in solution,

provided the weight of the carbonic acid

present exceeds that of the lime. These ob-

servations apply equally to the other earthy

carbonats held "in solution by mineral waters.

21. Carbonat of magnesia is also very com-

mon in mineral waters, and is almost always

accompanied by carbonat of lime. 22. Car-

bonat of alumina is said to have been found

in waters ;
but its presence has not been pro-

perly ascertained. 23. But carbonat of iron

is by no means uncommon \ Indeed informs

the most remarkable ingredient. in those wa-

ters which are distinguished by the epithet of

chalybeate. 24. The hydrosulphurets of

lime and of soda have been frequently detect-

ed in those waters which are called sulphure-

ous or hepatic. 25. Borax exists in some

lakes in Persia and Thibet; but the nature*

of these waters Has not been ascertained.

Besides these substances, certain vegetable

and animal matters have been occasionally

observed in mineral waters. But in most;

cases these are rather to be considered in the

light of accidental mixtures than of real

component parts of the waters in which they-

occur.

From the above enumeration; we are en-

abled to form a pretty accurate’ idea of the

substances which occur in mineral waters

;

but this is by no means sufficient to make us

acquainted with these liquids. No mineral*

water contains all of these substances. S.el*

dom are there more than five or six of them

present together, and hardly ever do they

exceed the number of eight or ten. 1 he

proportion too in which they enter into mi-

neral waters is generally small, and in many
cases extremely so. Now in order to under-

stand the nature of mineral waters, it is-

necessary to know the substances which most-

usually associate together, and the propor-

tion in which they commonly associate. In.

the greater part of mineral waters there is

usually some substance present which, front,

its greater proportion or its greater activity,

stamps, in a manner, the character ot the*

water, and gives it those properties by which

it is most readily distinguished. Idris sub-

stance of course claims the greatest attention ;

while the other bodies which entei in i
smaller proportion may vary. or even be ab-

sent altogether, without producing any sen-

sible change in the nature of the water. This

circumstance enables us to divide mineral,

waters into classes, distinguished by the pe-
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-culiar substance which predominates in each.
Accordingly they have been divided into four

classes, namely:
1. Acidulous, 3. Hepatic,
2. Chalybeate, 4. Saline.

1. The acidulous waters contain a con-
siderable proportion of carbonic acid. They
are easily distinguished by their acid taste,

and by their sparkling like champaign wine
when poured into a glass. They contain
almost constantly some common salt, and in

general also a greater or smaller proportion
of the earthy carbonats.

‘2. The chalybeate waters contain a portion

of iron, and are easily distinguished by tiie

property which they have of striking a black

with the tincture of nutgalls. The iron is

usually held in solution by carbonic acid. It

very often happens that this acid is in ex-

cess ;
in which case the waters are not only

chalybeate but acidulous. This is the case

with the waters of Spa and Pyrmont. In

some instances the iron is in the state of a

sulphat
;
but this is uncommon. Waters con-

taining the sulphat of iron may be readily

distinguished by the property which they

WATERS,

have of continuing to strike a black with
tincture of nutgalls even after being boiled

and riltred ; whereas boiling decomposes the

carbonat of iron, and causes its base to pre-
cipitate.

3. The hepatic or sulphureous waters are

those which contain sulphnreted hydrogen
gas. These waters are easily distinguished
by the odour of sulplnireted hydrogen gas

which they exhale, and by the property
which they have of blackening silver and
lead. The nature of the waters belonging to

this class long puzzled chemists. Though
they often deposit sulphur spontaneously, yet
no sulphur could be artificially separated
from them. The secret was at last discover-

ed by Bergman. These waters are of two
kinds: in the first the sulplnireted hydrogen
is uncombined

; in the second it is united to

lime or an alkali. They are frequently also

impregnated with carbonic acid, and usually
' contain some muriats or sulphats.

4. Saline waters are those which contain
only salts in solution, without iron or car-

bonic acid in excess. They may be distin-

guished into four different order's. The wa-
ters belonging to the first order contain salts

whose base is lime, and generally either the
carbonat or the sulphat. They are known by
the name of hard waters, and have but a
slight disagreeable taste. The waters be-
longing to the second order are those in
which common salt predominates. They are
readily recognized by their salt taste, and
like sea water usually contain some mag-
nesian and calcareous salts. The waters of
the third order contain sulphat of magnesia.
They have a bitter taste and are purgative.
Finally, the waters of the fourth order are
alkaline, containing carbonat of soda. 'They
are easily distinguished by the property
which they have of tinging vegetable blues
green.

The following table exhibits a synopti-
cal view of the component parts of "a con-
siderable number of mineral waters as an-
alysed by different chemists. See Dr.
•Saunders’s Treatise on the Chemical History
and Medical Powers of the most celebrated
Mineral Waters.

Water.

Gases. Cubic Inches. Carbonats of Muriats of Sulphats of

Silica.

Alu-
mina.

|r6-

j

sin.

oxy-
gen.

Carbo-
nic acid

Sulph.

hydr.
Azo-
tic. Soda. Lime. Mag Tron Soda. Lime. Mag

Pot-

ass. Soda. Lime. Mag

Seltzer - - 8949 .35 13.068 — 5.22 78.3 6.32 * 13.74 __
Spa - - - 8933 — 9.8 — — 1.85 1.85 4.35 0.70 0.21 _ _
Pyrmont 8950 — 19.6 — — 4.3 9.8 0.70 1.7 8.38 5.44
Aix la Chap. 8940 — --- 13.06 — 15.25 5.98 6.21

'

Medvi - - 8933 — 6.53 8.71 0.92 0,11
Carlsbad 25320 — 50. -

—

— 38.5 12.5 O.lf 32.5 66 . 75 __ 2.25
Lem. Priors 5816 — .5 — 3.5 .75 430. 11.5 15.2 11.2
Pouges - - 9216 — 16.7 — 10.4 12.4 1.2 2.2 3.2 0.3 5
.Enghien - - 92160 — 8.5 70.0 — — 21 .4 1.35 2.4 8.0 33.3 15.8
Lu - - - 36864 — 5. 2. — — 10.22 — 36 • 74 9.25 14.03 0.23
Geyzer - - 10000 — — — 0.95 2.46 1 .46 __ 5.4 0.48
Uldeaborg - 42250 — 0. — — — 1.9 1 .2 5.7 i 0.8 1 .7
Teplisz - - 22540 — — — 13.25 16.5 32.5 61.3 28.5 15.1
Kilburn - - 138240 — 84. 36. — — 2.4 1.25 H 6.0 .6 12.8 28.2 13.0 91 .0
Bristol - - 103643 3. 30. — — 13.5 4. 7.25 11.25 11 .75
Tunbridge - 103643 1.4 10.6 -- 4. 1

.

0.5 2.25 1.25
Cheltenham 103643 — 30.368 — 15. — 5. 5. 25. 480. 40. _
Harrogate - 103643 — 8. 19. 7. 18.5 5.5 615.5 13. 91. 10.5
Moffat - - 103643 — 1. 10. 4.. — — — 3.6 — — — — - - -

One pint of the Bath water contains (accord-
ing to the laborious and delicate analysis of
Mr. Phillips),

Carbonic acid inch.

Muriat of soda s| grains

Sulphat of soda - » H do.

Sulphat of lime 9 do.

Carbonat of lime -
9
T 5 do.

Silica - - - - i
*5* do.

Oxide of iron
1

8 I do.

Waters, the method of analysing. The
analysis of waters, or the art of ascertaining

the different substances which they hold in

solution, and of determining the proportion

of these substances, is one of the most diffi-

cult things in chemistry: The difficulty

arises, not only from the diversity of the bo-

dies which occur in waters, but from the

very minute quantities of some of the ingre-

dients. Though many attempts had been
made to analyse particular waters, and seve-

ral of these were remarkably well conducted,

no general mode of analysis was known till

Bergman published his Treatise on Mineral
Waters in 1778. This admirable tract car-

ried the subject all at once to a very high

degree of perfection. The Bergmannian
method iias been followed by succeeding che-
mists, to whom we are indebted not only for

a great number of very accurate analyses of
mineral waters, but likewise for several im-
provements in the mode of conducting the
analysis. Mr. Kirwan has in 1799 published
an essay on the general analysis of waters, no
less valuable than that of Bergman

; contain-
ing all that has hitherto been done on the
subject, and enriched by the numerous ex-
periments of Mr. Kirwan himself, which are
equally important and well conducted. Mr.
Kirwan lias given a new method of analysis,

which will probably be adopted hereafter

;

not only because it is shorter and easier than
the Bergmannian, but because it is suscepti-
ble of a greater degree of accuracy.

The analysis of waters resolves itself into

two different branches: 1. The method of
ascertaining all the different bodies contained
in the water which we are examining. 2.

The method of determining the exact pro-
portion of each of these ingredients.

T he different bodies which are dissolved
and combined in water, are discovered by,.

the addition of certain substances to the wa-
ter which is subjected to examination. The
consequence of the addition is some change
in the appearance of the water; and this
change indicates the presence or the absence
of the bodies suspected. The substances
thus employed are distinguished by the name
of tests, and are the instruments by means
of which the analysis of water is accomplish-
ed. They were first introduced into che-
mistry by Boyle, and were gradually in-

i

creased by succeeding chemists
; but Berg-

man was the first who ascertained with pre-
cision the degree of confidence which can be
placed in the different tests. They still con-
tinued rather uncertain and precarious, till
Mr. Kirwan shewed how they might be com-
bined and arranged in such a manner as to
give certain and precise indications whether
or not any particular substance constitutes a
component part of water. Let us consider
by what means the prdsefice or the absence
of all the different substances which occur in
waters may be ascertained.

I. The gaseous bodies contained in water
are obtained by boiling it in a retort luted t<y
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a pneumatic apparatus. The method of se-

parating and examining these different bodies

shall be described hereafter.

II. The presence of carbonic acid, not

combined with a base, or combined in excess,

may be detected by the following tests : 1.

Lime-water occasions a precipitate soluble

with effervescence in muriatic acid. 2. I he

infusion of litmus is reddened ;
but the red

colour gradually disappears, and may be

again restored by the addition ot more of the

mineral water. 3. When boiled it loses the

property of reddening the infusion ot litmus.

III. The mineral acids when present, un-

combined in water, give, the infusion of lit-

mus a permanent red, even though the water

has been boiled. £ergman has shewn that

paper, stained with litmus, is reddened when

dipt into water containing l -352 1 of sulphuric

*cid.

IV. Water containing sulphureted hydro-

gen gas is distinguished by the following pro-

perties : 1 . It exhales the peculiar odour of

sulphureted hydrogen gas. 2. It reddens the

infusion of litmus fugaciously. 3. It blackens

paper dipt into a solution of lead, and preci-

pitates the nitrat of silver black or brown.

V. Alkalies, and alkaline and earthy car-

bonats, are distinguished by the following

tests: 1. The infusion of turmeric, or paper

stained with turmeric, is rendered brown by

alkalies, or reddish-brown it the quantity is

minute. This change is produced when the

soda in water amounts only to 1-22 17th part.

2. Paper stained with Brazil wood, or the in-

fusion of Brazil wood, is rendered blue ;
but

this change is produced also by the alkaline

and earthy carbonats. Bergman ascertained

that water containing 1 -9943th part of car-

bonat of soda renders paper stained with

Brazil wood blue. 3. Litmus paper redden-

ed by vinegar is restored to its original blue

colour. This change is produced by the al-

kaline and earthy carbonats also. 4. When
these changes are fugacious, we may con-

clude that the alkali is ammonia.

VI. Fixed alkalies exist in water which oc-

casions a precipitate with muriat -of magnesia

-after being boiled. Volatile alkali may be

distinguished by the smell, or it may be ob-

tained in the receiver by distilling a portion

of the water gently, and then it may be dis-

tinguished by the above tests.

VII. Earthy and metallic carbonats are

precipitated by boiling the water containing

them
;
except carbonat of magnesia, which

is only precipitated imperfectly-

VIII. Iron is discovered by the following

tests 1. The addition of tincture of nut galls

gives water containing iron a purple or black

colour. This test indicates the presence of

a very minute portion of iron, if the tinc-

ture has no effect upon the water after boiling,

though it colours it before, the iron is in the

state of a carbonat. The following observa-

tions of Westrum on the colours which iron

gives to nutgalls, as modified by other bodies,

deserve attention :

A violet indicates an alkaline carbonat or

earthy salt.

Dark purple indicates other alkaline salts.

Purplish red indicates sulphureted hydro-

gen gas.

Whitish and then black indicates sulphat of

lime.

2. The prussian alkali occasions a blue

precipitate in water containing iron. If an
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alkali is present, the blue precipitate does

not appear unless the alkali is saturated with

an acid.

IX. Sulphuric acid exists in waters which

form a precipitate with the following saline

solutions :

1. Muriat, nitrat, or acetat of barytes

2. . - - strontian

3_ lime

4. Nitrat or acetat of lead.

Of these the most powerful by far is muriat

of barytes, which is capable of detecting the

presence of sulphuric acid uncotnbined, when

it does not exceed the millionth part ot the

water. Acetat of lead is next in point of

power. The muriats are more powerful than

the nitrats. The calcareous salts are least

powerful. All these tests are capable ot in-

dicating a much smaller proportion of un-

combined sulphuric acid than when it is com-

bined with a base. To render muriat of

barytes a certain test of sulphuric acid, the

following precautions must be observed: I.

The muriat must be diluted. 2.
r

I he alkalies,

or alkaline carbonats, if the water contains

any, must be previously saturated with mu-

riatic acid. 3. The precipitate must be in-

soluble in muriatic acid. 4. If boracic acid

is suspected, muriat ot strontian must be tried,

which is not precipitated by boracic acid. 5.

The hydrosulphurets precipitate barytic so-

lutions, but their presence is easily discover-

ed by the smell.

X. Muriatic acid is detected by nitrat of

silver, which occasions a white precipitate, or

a cloud in water containing an exceedingly

minute portion of this acid. To render this

test certain, the following precautions are ne-

cessary : 1. The alkalies or carbonats must

be previously saturated with nitric acid. 2.

Sulphuric acid, if any should be present, must

be previously removed by means ot nitrat of

barytes. 3. “The precipitate must be inso-

luble in nitric acid.

• XI. Boracic acid is detected by means of

acetat of lead, with which it forms a precipi-

tate insoluble in acetic acid. But to render

this test certain, the alkalies and earths must

be previously saturated with acetic acid, and

the sulphuric and muriatic acids removed by

means of acetat of 'strontian and acetat of

silver.

XU. Barytes is detected by the insoluble

white precipitate which it forms with diluted

sulphuric acid. v
XIII. Lime is detected by means of oxahc

acid, which occasions a white precipitate in

water containing a very minute proportion

of this earth. To render this test decisive,

the following precautions are necessary: 1.

The mineral acids, if any should be present,

must be previously saturated with an alkali.

2. Barytes, if any is present, must be previ-

ously removed by means of sulphuric acid.

3. Oxalic acid precipitates magnesia but very

slowly, whereas it precipitates lime in-

stantly.

XIV. Magnesia and alumina, d he pre-

sence of these earths is ascertained by the

following tests : 1. Pure ammonia precipitates

them both, and no other earth, provided the

carbonic acid has been previously separated

by a mineral alkali and boiling. 2. Lime-

water precipitates only these two earths, pro-

vided the carbonic acid is previously remov-

ed, and the sulphuric acid also, by means of

nitrat of barytes.
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The a'umina may- be separated from the

magnesia after both have been precipitated

together, either by boiling the precipitate in

pure potass, which dissolves the alumina and

leaves the magnesia ;
or the precipitate may

be dissolved in muriatic acid precipitated by

an alkaline carbonat, dried in tne temperature

of one hundred degrees, and then exposed to

t he action of diluted muriatic acid, which

dissolves the magnesia without touching the

alumina.

XV. Silica may be ascertained by evapor-

ating a portion of the water to dryness, and

redissolving the precipitate in muriatic acid.

The silica remains behind undissolved.

Such is the method of detecting the differ-

ent substances commonly found in waters.

But as these different substances are almost

always combined together, so as to constitute

particular salts, it is not sufficient to know

in general what the substances are which are

found in the water we are examining ;
we

must know also in what manner they are

combined. Thus it is not sufficient to know

that lime forms an ingredient in a particular

water, we must know also the acid with which

it is united. Mr. Kirwan first pointed out

how to accomplish this difficult task by

means of tests. Let us take a short view of

his method.

I. To ascertain the presence of the differ-

ent sulpbats.

The sulpbats which occur in water are

seven
;
but one of these, namely, sulphat ot

copper, is so uncommon, that it may be ex-

cluded altogether. The same remark applies

to sulphat of ammonia. It is almost unne-

cessary to observe, that no sulphat need be

looked for unless both its acid and base have

been previously detected in the water.

1. Sulphat of soda may be detected by the

following method : I ree the w'ater to be ex-

amined of all earthy sulphats by evaporating

it to one-half, and adding lime-water as long

as any precipitate appears. By this means

the earths will be all precipitated except lime,

aud the only remaining earthy sulphat will

be sulphat of lime, which will be separated

by evaporating the liquid till it becomes con-

centrated, and then dropping into it a little

alcohol, and ''after filtration adding a little

oxalic acid.

With the water thus purified, mix solution

of lime. If a precipitate appears either im-

mediately or on the addition of a little alco-

hol, it is a proof that sulphat of potass or ot

soda is present; which of the two, may be

determined by mixing some ot the purified

water with acetat of barytes. Sulphat of

barytes precipitates. Fibre and evaporate

to dryness. Digest the residuum in alcohol.

It will dissolve the alkaline acetat. Evapor-

rate to dryness, and the dry salt will deli-

quesce] if it is acetat of potass, but effloresce

if it is acetat of soda.

2. Sulphat of lime may be detected by eva-

porating the water suspected to contain it to

a few ounces. A precipitate appears, which,

if it is sulphat of liaie, is soluble in 500 pails

of water ;
and the solution affords a preci-

pitate with the muriat of barytes, oxalic acid,

carbonat of magnesia, and with alcohol.

3. Alum may be detected by mixing car-

bonat of lime with the water suspected to

contain it. If a precipitate appears it indi-

cates the presence of alum, or at least of su l
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phat of alumina
; provided the water contains

)io muriat of barytes or metallic sulphats.

; .

ie
,1,°* these salts is incompatible with

mum. 1 he second may be removed by the
alkaline prussiats. When a precipitate is
pioduced in water by muriat of lime, car-
bouat ot lijne, and muriat of magnesia, we
may conclude that it contains alum, or sul-
phat of alumina.

4. Sulphat of magnesia may be detected
means of hydrosulphuret of strontian,

which occasions an immediate precipitate
bl

"

13 salt and with no other
;
provided

the water is previously deprived of alum, if
any should be present, by means of carbonat
<>i lime

; and provided also that it contains no
uncombined acid, n«r even carbonic acid. ,

5. Sulphat of iron is precipitated from wa-
!

ter by alcohol, and then it may be easily re-
|

cognised by its properties.
11. 1 o ascertain the presence of the differ- !

cut muriats.

"T he muriats found in waters amount to
eight or nine, it muriat of iron E included.
J he most common by tar is muriat of soda.

1. Muriat of soda and of potass may be
detected by the following method: Separate
the sulphuric acid by alcohol and nitrat of
barytes. Decompose the earthy nitrats and
muriats by adding sulphuric acid. Expel
the excess of muriatic and nitric acids by
heat. Separate the sulphats thus formed by
alcohol and barytes-water. The water thus
purified can contain nothing but alkaline ni-
trats and muriats. If it forms a precipitate
with acetat ot silver, we may conclude that

j

it contains muriat of soda or’ of potass. To
j

ascertain which, evaporate the liquid thus
j

precipitated to dryness
; dissolve the acetat

in alcohol. Evaporate to dryness. The salt
|

will deliquesce if it is acetat of potass, but
effloresce if it is acetat of potass.

‘J. Muriat ot barytes may be detected bv
sulphuric acid, as it is t lie only barytic salt
hitherto found in waters.

3. Muriat ot lime may be detected by the
following method : Free the water of sulphat
ot lime and other sulphats, by evaporating it

to a few ounces, mixing it with spirit of wine,
and adding last of all nitrat of barytes as long
as any precipitate appears. Filtre off the
water, evaporate to dryness, treat the dry
mass with alcohol. Evaporate the alcohol to
dryness, and dissolve the residuum in water.

|

If this solution gives a precipitate with acetat !

of silver and oxalic acid, it may contain i

muriat oi lime. It must contain it in that I

case, if, after being treated with carbonat of !

lime, it gives no precipitate with ammonia,
j

Jf it does, separate the lime by means of oxa-
he acid, filtre and distil with a gentle heat. I

It the liquid in the receiver gives a precipi-
tate wiili nitrat ol silver, muriat of lime ex-
isted in tiie water.

4. Muriat of magnesia may be detected by
separating all the sulphuric acid by means of
mtrat ot barytes. Filtre, evaporate to dry-
ness, and treat the dry mass with alcohol.
Evaporate the aloehol solution to dryness,
sm i disso've the residuum in water. * The

of magnesia, if the water contain d
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precipitate, and if sulphuric acid and evapor-
ation, together with the addition of a little al-
cohol, occasion no precipitate, the solution
contains only muriat of magnesia. If these
tests give precipitates, we must separate the
lime which is present by sulphuric acid and
spirit of wine, and distil off the acid with
which it was combined. Then the magnesia
is to be separated by the oxalic acid and al-

cohol
;
and the acid with which it was united

is to be distilled off. If the liquid in the re-
tort gives a precipitate with nitrat of silver,
the water contains muriat of magnesia.

5. Muriat of alumina may be discovered
by saturating the water, if it contains an ex-
cess of alkali, with nitric acid, and separating
the sulphuric acid by means of nitrat of
barytes. If the liquid thus purified gives a
precipitate with carbonat of lime, it contains
muriat of alumina. The muriat of iron or of
manganese, it any is present, is also decom-
posed, and the iron precipitated by this salt.
r

J he precipitate may be dissolved in muriatic
acid, and the alumina, iron, and manganese,
if they are present, may be afterwards se-
parated.

III. To ascertain the presence of the dif-
ferent nitrats. The nitrats but seldom occur
in waters

; when they do they may be detect-
ed by the following rules

:

1. Alkaline nitrats may be detected by
freeing the water examined from sulphuric
acid by means of acetat of barytes, and from
muriatic acid by acetat of silver. Evaporate
the iiltred liquid, and treat the dry mass
with alcohol

; what the alcohol leaves can

I

consist only of the alkaline nitrats and acetat
or lime. Dissolve it in water. If carbonat
of magnesia occasions a precipitate, lime is

present. Separate the lime by means of car-
bonat of magnesia. Fillre and evaporate to
dryness, and treat the dried mass with alco-
hol. The alcohol now leaves only the alka-
line nitrats, which may be easily recognised,
and distinguished by their respective pro-
perties.

2. Nitrat of lime. To detect this salt, con-
centrate the water, and mix with it alcohol
to separate the sulphats. Filtre and distil off
the alcohol

; then separate the muriatic acid
by acetat of silver. Filtre, evaporate to dry-

j

ness, and dissolve the residuum in alcohol,
jEvaporate to dryness, and dissolve the dry
j

mass in water. If this solution indicates the i

gether in water except in very m ink »r
portions

:

Salts.
^
Incompatible with

, (
Nitrats of lime and mag-

1. Fixed alkaline j nesia,
sulphats.

2. Sulphat of ( Alkalies,
lllllC. J C 1'Kniv.i 1

'I Muriats of lime and mag-
( nesia.

3. Alum.

4. Sulphat

magnesia.

x Carbonat of magnesia,
(Miiriat of barytes.

f Alkalies,

I
Muriat of barytes,

^
Nitrat, muriat*, carbonat'of

lime,

L Carbonat of magnesia,
f A’kalies,

ofJ Muriat of barytes,

y
Nitrat and muriat of

v. lime.

i Alkalies,
5. Sulphat ofiron. < Muriat of barytes,

( Earthy carbonats.

6. Muriat of ba- S
rv (es j

Alkaline carbonats,
}

( Earthy carbonats.

„ . ,
... ( Sulphats, except of lime.

7. Muriat oflime. < Alkaline carbonats,
( Carbonat of magnesia.

8. Muriat ofmag- 5 Alkaline carbonats,
nesia. ( Alkaline carbonats,

r Alkaline sulphats,

9. Nitrat of lime. 3 Carbonat of magnesia and
I *1111m 1

)
alumina,

(Si

muriat
any, will be louiui in this solution. Let m
suppose that, by the tests formerly described,
the presence of muriatic acid and of mag-
iie=. 1 in t.ais monition has been ascertained,
in that case, ;i carbonat of lime affords no

presence of lime by the usual tests, the water
j

contained nitrat of lime.

3. 1 o detect nitrat of magnesia, the water
!

is to be freed from sulphats and muriats ex-
j

actly as described in the last paragraph. The ’

liquid thus purified is to be evaporated to ^

dryness, and the residuum treated with alco-
hol. fhe alcohol solution is to be evaporat-
ed to drvness, and the dry mass dissolved in
water. To this solution potass is to be added
as long as any precipitate appears. 'The so-
lution, Iiltred, and again evaporated to drv-
ness, is to be treated with alcohol. If it

leaves a residuum consisting of nitre (the
only residuum which it can leave), the water
contained nitrat of magnesia.

buch are the methods by which the pre-
sence ol the different saline contents of wa-
ters may be ascertained. The labour of ana-
lysis may be consid ;rably shortened, by ob-
serving that the following salts are incom-
patible with each other, and cannot exist to-

v Sulphats, except of lime.
Besides the substances above described,

there is sometimes found in water a quantity
of bitumen combined with alkali, and in the
state of soap. In such waters acids occasion
a coagulation

; and the coagulum collected
on a filtre discovers its bituminous nature by
its combustibility. -

Water also sometimes contains extractive
matter

; the presence of which may be de-
tected by means of nitrat of silver. The wa-
ter suspected to contain it must be freed from
sulphuric and nitric acid by means of nitrat
of lead. Alter this, il it gives a brown pro
cipitate with nitrat of silver, we may con-
clude that, exii active matter- is present.
The proportion of saline ingredients, held

111 solution by any water, may be in’some
measure estimated from its specific gravity.
I he lighter a water is, the less saline matter
does it contain

; and, on the other hand, the
heavier it is, the greater is the proportion of
saline contents. Mr. Ivirivan lias pointed out
a very ingenious method of estimating the
saline contents of a mineral water whose spe-
cific gi a\ ity is known

; so that flic error
does not exceed one or two parts in the hun-
dred. The method is this : Subtract the spe-
cific gravity of pure water from the specific
gravity of the mineral water examined (both
expressed in whole numbers), and multiply
the remainder by 1.4. The product is the
saline contents, in a quantity of the water de-
noted by the number employed to indicate
the specific gravity of distilled water. Thus
Jet^lhe water be oi the specific gravity
1.079, or in whole numbers 107y. Theiv
the specific gravity of distilled water
will be 1000. And 1079 — 10u0 _L 1.4 ~
1 10.6—saline contents in 1 000 parts oi the wa-
ter in question; and consequently 11. 06 in
100 parts of (he same water. Tins formula,
will often be of considerable use, as it serves
as a kind of standard to which we may com-.



wire our analysis. The saline contents indi-

cated bv it are supposed to be freed from

their water of crystallization ; in which state

only they ought* to be considered, as Mr.

Kirwan has very properly observed, when

we speak of the saline contents of a mineral I

water.

Having by this formula ascertained pretty
;

nearly the proportion of saline contents in

the water examined, and having by the tests

described in the last section, determined the

particular substances which exist in it, let us

now proceed to ascertain the proportion of

each of these ingredients.

I. The’different aerial fluids ought to be first

separated and estimated. For this purpose a

retort ought to be filled two-thirds with the

water, and connected with a jar full of mer-

cury, standing over a mercurial trough. Let

the water be made to boil for a quarter of an

hour. The aerial fluids will pass over into

the jar. When the apparatus is cool, the

quantity of air expelled from the water may

be determined either by bringing the mer-

cury within and without the jar to a level ;
or

if that cannot be done, by reducing the air

to the proper density. The air of the retort

ought to be carefully subtracted, and the

jar must be divided into cubic inches and

tenths.

The only gaseous bodieshn water are com-

mon air, oxygen gas, azotic gas, carbonic

acid., sulphureted hydrogen gas, and sulphur-

ous acid. The last two never exist in water

together. The presence of either of them

must be ascertained previously by the appli-

cation of the proper tests. If sulphureted

hydrogen gas is present, it will be mixed with

the air contained in the glass jar, and must

be separated before air is examined. For this

purpose, the jar must be carried into a tub

of warm water, and nitric acid introduced,

which will absorb the sulphureted hydrogen.

The residuum is then to be again put into a

mercurial jar and examined.

If the water contains sulphurous add, this

previous step is not necessary. Introduce

into the air a solution of pure potass, and

agitate the Whole gently. The carbonic

acid and sulphurous acid gas will be absorb-

ed, and leave the other gases. Estimate the

bulk of this residuum ;
this, subtracted from

the bulk of the whole, will give the bulk of

the carbonic acid and sulphurous acids ab-

sorbed. . , ,

Evaporate the potass slowly nearly to dry-

ness, and leave it exposed to the atmosphere.

Sulphat of potass will be formed, which may

be separated by dissolving the carbonat ot

potass by means of diluted muriatic acid and

liltring the solution. One hundred grains

of sulphat of potass indicate thirty grains of

sulphurous acid, or 412./ -.’ cubic inches ol that

acid in the state of gas. The bulk of sulphu-

rous acid gas ascertained by this method,

subtracted from the bulk of the gas absorbed

by the potass, gives the bulk of the carbonic

acid eras. Now one hundred cubic inches of

carbonic acid, at the temperature of 60°, and

barometer at 30 inches, weigh 46.393 grains.

Hence it is easy to ascertain its weight.

The air which remains after the separation

of the carbonic acid gas is to be examined

by the different eudiometrical methods.

\Vhen a water contains sulphureted hy-

drogen gas, the bulk of this gas is to be as-

WATERS.

ccrtained in the following manner : Fill

three-fourths of a jar with the water to

be examined, and invert it in a water

trough, and introduce a little nitrous gas.

This gas, mixing With the air in the up-

per part of the jar, will form nitrous acid,

which will render the water turbid, by de-

composing the sulphureted hydrogen and

precipitating sulphur. Continue to add ni-

trous gas at intervals as long as red fumes ap-

pear, then turn up the jar and blow out the

air. If the hepatic smell continues, repeat

this process. The sulphur precipitated indi-

cates the proportion of hepatic gas in the

water; one grain of sulphur indicating the

presence of 3.33 cubic inches ot that gas.

H. After having estimated the gaseous

bodies' the next step is to ascertain the pro-

portions of the earthy carbonats. For this

purpose it is necessary to deprive the water

of its sulphureted hydrogen, if it contains

any. This may be done, either by exposing

it to the air for a considerable time, or by

treating it with litharge. A sufficient quan-

tity of the water thus purified (if necessary)

is to be boiled for a quarter of an hour, and

filtred when cool. The earthy carbonats

remain on the filtre.

The precipitate thus obtained may he car-

bonat of lime, of magnesia, of iron, of alu-

mina, or even sulphat of lime. Let us sup-

pose all of these substances to be present to-

gether. Treat the mixture witli diluted mu-
riatic acid, which will dissolve the whole ex-

cept the alumina and sulphat of lime. Dry
this residuum in a red heat, and note the

weight. Then boil it in carbonat of soda ;

saturate the soda with muriatic acid, and boil

the mixture for half an hour. Carbonat of

lime and alumina precipitate. Dry this pre-

cipitate, and treat it with acetic acid. The
lime will be dissolved and the alumina will

remain. Dry it and weigh it. Its weight

subtracted from the original weight gives the

proportion of sulphat of lime.

The muriatic solution contains lime, mag-

nesia, and iron. Add ammonia as long as a

reddish precipitate appears. The iron and

part ol the magnesia are thus separated. Dry
the precipitate, and expose it to the air for

some time in a heat of 200°
;
then treat it

with acetic acid to dissolve the magnesia,

which solution is to be added to the muriatic

solution. The iron is to be redissolved in

muriatic acid, precipitated by an alkaline car-

bonat, dried, and weighed.

Add sulphuric acid to the muriatic solu-

tion as long as any precipitate appears ; then

heat the solution and concentrate. Heat the

sulphat of lime thus obtained to redness, and

weigh it. One hundred grains of it are equi-

valent to 70 of carbonat of lime dried. Pre-

cipitate the magnesia by means of carbonat ot

soda. Dry it and weigh it. Rut as part re-

mains in solution, evaporate to dryness, and

wash the residuum with a sufficient quantity

of distilled water to dissolve the muriat of

soda and the sulphat of lime, if any should

be still present. What remains behind is

carbonat of magnesia. A eigh it, and add its

weight to the former. The sulphat of lime,

if any, must also be separated and weighed.

III. Let us now consider the method of as-

certaining the proportion of mineral acids or

alkalies, if any should be present uncombin-

ed. The acids which may be present, (omit-
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ting the gaseous) are the sulphuric, muriatic*

and borac.c.

1. proportion of r dphuric ac'd Is

easily determined. Saturate it with barytes

water, and ignite the precipitate. One hun-

dred grams of sulphat of bar. te; thus formed

indicate 23.5 of real sulphuric acid.

2. Saturate the muriatic acid with barytes-

water, and then precipitate the barytes by

sulphuric acid. One hundred parts .of the

ignited precipitate are equivalent to 21 grains

of real muriatic acid

3. Precipitate the boracic acid by means of

acetat of lead. Decompose the borat of lead

by boiling it in sulphuric acid. Evaporate to

dryness. Dissolve the boracic acid in alco-

hol, and evaporate the solution ; the acid lett

behind may be weighed.

4. To estimate the proportion of alkaline

carbonat present in a water containing it, sa-

turate it with sulphuric acid, and note the

weight of real acid necessary. Now 100

grains of real sulphuric arid saturate 121.4*

potass, and 78.32 soda.

IV. Let us now consider the method of

ascertaining the proportion ot the different

sulphats. These are six in number
;

the 'al-

kaline sulphats, and those of lime, alumina,

magnesia, and iron.

1. The alkaline sulphats may be estimated

by precipitating their acid by means of nitrat

of barytes, having previously freed the water

of all other sulphats. For 170 grains ot ig-

nited sulphat of barytes indicate 100 grains

of dried sulphat of soda ;
while 136.36 grains

of sulphat of barytes indicate 100 of dry sul-

plnit of potass.

2. Sulphat of lime is easily estimated by

evaporating the liquid containing it to a few

ounces (having previously saturated the'

earthy carbonats with nitric acid), and pre

cipitating the sulphat of lime by means of

weak alcohol. It may be then dried and

weighed.

3. The quantity of alum may be estimated

by precipitating the aLunfina by carbonat of

lime or of magnesia (if no lime is present in

the liquid). Twelve grains of the alumina

heated to incandescence indicate one hundred

of crystallized alum, or forty -nine of the dried

salt.

4. Sulphat of magnesia may be estimated,

provided no other sulphat is present, by pre-

cipitating the arid by means ot a barytie

salt, as "tOO parts of ignited sulphat of ba-

rytes indicate 52.11 of sulphat ot magnesia.-

If sulphat of lime, and no othef'sulphat ac-

companying it,, this lust may be decomposed,

and the lime precipitated by carbonat of mag-

nesia. The weight of the lime thus obtained

enables us to ascertain the quantity^ of sulphat

of lime contained in the water.
r

l he whole

sulphuric arid is then to be precipitated by

barytes. This gives the quantity ot sulphuric

acid ;
and subtracting the portion which be-

longs to the sulphat of lime, there remains

that which was combined with the magnesia,

from which the sulphat ot magnesia may be

easily estimated.

If' sulphat of soda is present, no earthy

nitrat or muriat can exist. Therefore, if no

other earthy sulphat is present, the magnesia

may be precipitated by soda, dried, and

weighed ;
36.68 grains of which indicate 100

grains of dried sulphat of magnesia. The
same process succeeds when sulphat of lime

accompanies these two sulphats
;
only in that
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ease the precipitate, which consists both
of lime and magnesia, is to be dissolved

in sulphuric acid, evaporated to dryness,
and is to be treated with twice its weight
of cold water; which dissolves the sul-

phat of magnesia, and leaves the other
salt. Let the sulphat of magnesia be eva-
porated to dryness, exposed to a heat of 400°
and weighed. The same process succeeds
if alum is present instead of sulphat of lime.

The precipitate in that case, previously
dried, is to be treated with acetic acid, which
dissolves the magnesia and leaves the alumi-
na. The magnesia may be again precipi-

tated, dried, and weighed. If sulphat of iron

is present, it may be separated by exposing
the water to the air for some days, and mix-
ing with it a portion of alumina. Both the
oxide of iron and the sulphat of alumina thus
formed, precipitate in the state of an inso-

luble powder. The sulphat of magnesia may
then be estimated by the rules above ex-
plained.

5. Sulphat of iron may be estimated by
precipitating the iron by means of prussic
alkali, having previously determined the
weight of the precipitate produced by the
prussiat in a solution of a given weight of sul-

phat of iron in water. If muriat of iron is

also present, which is a very rare case, it

may be separated by evaporating the water
to dryness, treating the residuum with alco-

hol, which dissolves the muriat, and leaves
the sulphat. Or the sulphat may be esti-

mated with great precision by the rules laid

down by Mr. Kirwan.
V. Let us now consider the method of es-

timating the quantity of the different muriats
which may exist in waters.

If muriat of potass or of soda, without any
other salt, exists in the water, we have only to
decompose them by nitrat of silver, and dry
the precipitate

;
for 217.65 of muriat of silver

indicate one hundred of muriat of potass, and
two hundred and thirty-five of muriat of silver

indicate one hundred of common salt.

The same process is to be followed if the
alkaline carbonats are present

;
only these

carbonats must be previously saturated with
sulphuric acid, and we must precipitate the
muriatic acid by means of sulphat of silver

instead of nitrat. The presence of sulphat
of soda does not injure the success of this

process.

If muriat of ammonia accompanies either
of the fixed alkaline sulphats without the
presence of any other salt, decompose the
sal ammoniac by barytes-water, expel the
ammonia by boiling, precipitatcthe barytes by
diluted sulphuric acid, and saturate the muri-
atic acid with soda. The sulphat of barvtes
thus precipitated indicates the quantity of
muriat of ammonia; one hundred grains of
sulphur indicating 49.09 grains of that salt.

If sulphats are present in the solution, they
ought to he previously separated.

If common salt is accompanied by muriat
of lime, muriat of magnesia, muriat of alu-

mina, or muriat of iron, or by all of these to-

gether without any other salts, the earths
may be precipitated by barytes-water, and
redissolved in muriatic acid. They are then
to be separated from each other by the rules

formerly laid down ; and their weight being
determined indicates the quantity of every
particular earthy muriat contained in the

water. For fifty grains of lime indicate one
hundred of dried muriat of lime

;
thirty

grains of magnesia indicate one hundred of

the muriat of the earth
;
and 21.8 grains of

alumina indicate one hundred of the muriat
of alumina. The barytes is to be separated
from the solution by sulphuric acid, and the

muriatic acid expelled by heat, or saturated

with soda
;
the common salt may then be

ascertained by evaporation, subtracting in the

last case the proportion of common salt indi-

cated by the known quantity of muriatic acid

from which the earths had been separated.

When sulphats and muriats exist together,

they ought to be separated either by pre-
cipitating the sulphats by means of alcohol,

or by evaporating the whole to dryness, and
dissolving the earthy muriats in alcohol.

The salts thus separated may be estimated by
the rules already laid down.

When alkaline and earthy muriats and
sulphat of lime occur together, this last salt is

to be decomposed by means of muriat of

barytes. The precipitate ascertains the weight
of sulphat of lime contained in the water.

The estimation is then to be conducted as

when nothing but muriats are present
;
only

from the muriat of lime that proportion of
muriat must be deducted which is known to

have been formed by the infusion of the mu-
riat of barytes.

When muriats of soda, magnesia, and alu-

mina, are present together with sulphats of
lime and magnesia, the water to be examined
ought to be divided into two equal portions.

To the one portion add carbonat of mag-
nesia till the whole of the lime and alumina
is precipitated. Ascertain the quautity of
lime which gives the proportion of sulphat of

lime. Precipitate the sulphuric acid by mu-
riat of barytes. This gives the quantity con-
tained in the sulphat of magnesia and sulphat
of lime

;
subtracting this last portion, we have

the quantity of sulphat of magnesia.

From the second portion of water precipi-

tate all the magnesia and alumina by means
of lime-water. The weight of these earths

enables us to ascertain the weight of mu-
riat of magnesia and of alumina contain-

ed in the water, subtracting that part of the
magnesia which existed in the state of sul-

phat, as indicated by the examination of the
first portion of water. After this estimation
precipitate the sulphuric acid by barytes
water, and the lime by carbonic acid. The
liquid evaporated to dryness leaves the com-
mon salt.

VI. It now only remains to explain the
method of ascertaining the proportion of the
nitrats which may exist in waters.

1. When nitre accompanies sulphats and
muriats without any other nitrat, the sulphats

are to be decomposed by acetat of barytes,
and the muriats by acetat of silver. The
water after filtration, is to be evaporated to

dryness, and the residuum treated with alco-

hol, wiiich dissolves the acetats, and leaves
the nitre

;
the quantity of which may be

easily estimated. If an alkali is present, it

ought to be previously saturated with sulphur-

ic or muriatic acid.

2. If nitre, common salt, nitrat of lime, and
muriat of lime or of magnesia, are present
together, the water ought to be evaporated to

dryness, and the dry mass treated with alco-
(

hoi, which takes up the earthy salts. From
the residuum, redissolved in water, the nitre
may be separated, as estimated as in the last
case. The alcohol solution is to be evapor-
ated to dryness, and the residuum redissolved
in water. Let us suppose it to contain muriat
of magnesia, nitrat of lime, and muriat of
lime. Precipitate the muriatic acid by nitrat
of silver, which gives the proportion of' muriat
of magnesia and of lime. Separate the
magnesia by means of carbonat of lime, and
note its quantity. This gives us the quantity
of muriat of magnesia. And subtracting the
muriatic acid contained in that salt from the
whole acid indicated by the precipitate of
silver, we have the proportion of muriat of
lime. Lastly, saturate the lime added to pre-
cipitate the magnesia with nitric acid. Then
precipitate the Whole of the lime by sulphuric
acid ; and subtracting from the whole of the
sulphat thus formed that portion formed by
the carbonat of lime added, and by the lime
contained in the muriat, the residuum gives
us the lime contained in the original nitrat

;

and 35 grains of lime form 100 of dry nitrat
of lime.

Water-sea. See Sea.

WA1 ER-COLOURS. Painting in water-
colours, is an art capable of affording the
highest delight to the eye, since no mode of
representation can display the appearances
of nature with greater splendour. It is an
art which has of late been carried forward
with unprecedented success, and may be said
at present to be the most perfect species of
design or painting, which is in practice
amongst our artists. To this the facility of
the materials employed in it, contributes in
no small degree. It is not attended with the
embarrassments to which oil-painting, or most
other kinds of painting, are liable, but pro-
ceeds by ready and uninterrupted progress
to the completion of its task.

Tbs preliminary parts of study requisite
for the young student in the attainment of
this art, have been treated at large under the
article of drawing. See Drawtng. We
can recommend no more advantageous me-
thod for his farther progress, than the care-
fully studying and copying the various works
of excellence by the hands of the best mas-
ters, until he shall be able to follow, if not to
rival them, in the imitation of nature. We .

shall now endeavour to furnish him with the
best means for this purpose, by describing the
colours which are employed in washing, and
by giving the most approved directions for
preparing and using them.

The materials and implements necessary
for the practice of water-colours (or washing,
as it is sometimes called) are,—gum-colours,
of which we shall treat hereafter more par-
ticularly ; camels’-hair pencils, fitches, a pal-
lette, and penknife.

The general or simple colours, and the
various species of each, fit for- painting jp
water-colours, are as follow

:

Whites.

Ceruse
Constant white
White lead

Spanish white
Flake white

Spodium

Browns.
Spanish brown
Spanish liquorice

Umber
Bistre

Burnt Terra de Sia**»

na
Unburnt ditto
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.

I Blacks.

jurnt cherry-stone3

vory-black

[eating’s black

..amp-black

Greens.

3reen bice

jreen verditer

J rags-green

lap-green

I erdigrise distilled

Blues.

panders blue

Terre-blue

Blue verditer

Indigo

Litmus
Smalt
Prussian blue

Light ditto

Ultramarine
Ultramarine ashes

Blue bice

Reds.

Native cinnabar

Burnt ochre
Indian red

Red lead

Minium
Lake
Vermilion
Carmine
Red ink

Indian lake

Yt lloxvs.

English ochre

Gall-stone

Gamboge
Masticot
Ochre de luce

Orpiment
Roman ochre
Dutch pink

Saffron-water
King’s yellow
Gold yellow

French berries.

Directions for preparing the follozving

single colours.

Whites. The best white for painting in

water-colours is flake-white ; some recom-

mend a white made of pearl and oyster-shells,

brought to an impalpable powder, called a

pearl-white, which will mix well with any co-

lour. If you use white lead, clarify it with

white-wine vinegar ; after the white is settled,

pour off the vinegar, and wash it with water
j

thus : Put the powder into a glass of water,
'

stir it, and presently pour the water off, while

it is white, into anoth -r clean glass ;
when it is

settled, pour off the w ater, and you will have
an excellent white

;
to which add as much

gum as is necessary, to give it a gloss.

It has been often noticed, that white lead

will turn black, ifmixed with water that comes
from iron or clay; so that, in the space of a

month or two, you may perceive it; and it

will also change any colour with which it is

mixed.

Some therefore recommend the powrder
1 of egg-shells, of the brightest and whitest sort,

1 well ground with gum-water, to the state of

an impalpable powder, to which they add one-

twentieth part of white sugar-candy
; others

esteem it most when clarified in spirit of

wine, and then use it with gum-water.

It has been found, by repeated experience,
: that this egg-shell powder is extremely ser-

j

viceable as a white, in water-colours; and
that this, and the oyster-shell powder, recti-

fied and well bruised, will make an excellent

mixture with other colours, to keep them
from changing.

A fine white, for water-colours, may be
made by dissolving filings of silver, or silver-

leaf, in aqua-fords, evaporating the aqua-

fortis till it appears like crystal in the bottom
of the glass

; decant the other part of the

aqua-fortis, and wash the silver four or five

;

times in pure water, till it is entirely cleaned
I from the aqua-fortis, drying it for use. It

: must be used with the waters of gum and
sugar-candy.

A good white for water-colours, proper for

miniature, is made thus : Take a pound of the

;

shreddings of glove-leather, and steep them
in water ;

boil them with twelve quarts of

I water, till it wastes to two
;

strain it through

a linen cloth, into a well-glazed earthen pan

;

this is called glue or size, and proper to use

with colours in candle-light pieces; to know
if this is strong enough, try if it is stiff, and
firm under your hand.

The glue being melted, reduce some white

chalk to a powder, and w hile it is hot, add
such a quantity of the chalk as will bring it

to the consistency of a paste, letting it steep

for a quarter of an hour
;

stir it with a brush

made of hog’s bristles.

Iu order to make this white brighter, add
more glue. Be careful to observe that every

layer is dry, before you put on another.

If you work upon wood, you must put on a

dozen ; but six or seven are sufficient if your
paper is thick. Afterwards dip a soft brush

in some water, draining it with your fingers
;

rub the work with it, in order to make it the I

smoother. When your brush is full of white,

you must wash it again ; and also change the

water when it is too white. Or you may use

a wet linen rag, instead of a brush.

Ytllozvs. In some objects there may be

seen a shining, like that of gold, through co-

lours of red, blue, or green, such as some
sorts of flies or beetles, and the cantharides.

This gold or transparency may be w'ell imi-

tated by laying some leaf-gold on the shaded

side of the drawing, giving a little to the light

side. To lay on the gold-leaf, press it

smooth and close with cotton, after you have

washed it with strong gum-w'ater; but care

must be taken, that in laying on the gum,
you do not exceed the limits through which
you would have the gold appear. In this

case, the gold is only to shine through the

transparent colour, which is to be laid over

it.

As leaf-gold will not receive water-colours

regularly, it is necessary to be provided with

water of ox-gall, and with this liquor to

stroke over the gold-leaf ; by which it will

receive any colour you are desirous of laying

over it, and will also retain it.

In some manuscripts there may be seen

gold letters, which seem to rise above the

surface of the paper. ’ The composition

which raises them, is made of vermilion and

the white of an egg, beaten to the consistence

of an oil, and fixed to the paper with gum-ara-

bic ; on this figurative letter, wash some
strong gum-water, with a camel’s-hair pencil

;

lay on the gold-leaf close with some cotton;

and when dry, rub it again with cotton, and

burnish it with a dog’s tooth, and it will ap-

pear as if it was cast in gold.

There is also another way of working in

gold, which isperfomedby shell-gold (but then

it must be pure, and not that brought from

Germany, which turns green in a few days).

Cover the shady parts with vermilion, before

you use this gold, and when you have recti-

fied it with spirit of wine, lay it on
;
when

dry, burnish it as before directed.

In laying on this gold, it is best to leave

the lights without it, as it will appear to a

much greater advantage than if all the objects

were covered : but, provided the whole

performance should chance to be covered,

the best way of setting it off, is to trace over

the shady parts with gall-stone, or the yellow

made of French berries, (of which we shall

treat hereafter), heightened with minium.

Of yelhws in general. Gamboge is, be-

yond doubt, one of the mellowest colours na-

ture has produced ; it is of so mild a tempe-

rature, that when it is touched with any fluid,

S<)3

it instantly dissolves ; so that, consequently,

it wants neither gemming nor grinding ; it is

productive of a variety of the most agreeable

and pleasant yellow tints, that fanc y or art

could ever imagine; it will generally shade

itself, though -sometimes it requires help.

Gall-stone is u very rich deep yelLow,

tending towards a brown ; it is exceedingly

useful in many cases, needs but little gum-
ming or grinding, works free, but will not

shade itself.

Mr. Boyle says, if you cut the roots of

berberries, and put them into a strong lix-

ivium, made of pearl-ashes and water, from

them will proceed a very agreeable yellow.

This experiment has often been made, and

as often attended with success.

He also gives an account of another fine

transparent yellow, by boiling the root ot a

mulberry-tree, well cleansed, in the foregoing

lixivium.

Yellow ochre makes a very good pale yel-

low : and, being ground with gum-water,

will prove extremely useful.

Another very useful yellow, is made by-

infusing the plant celandine in clear water,

gently pressing it, adding to the liquor some
alum-water, letting it boil.

The virtue of tire yellow extracted from

French berries is so well known, that we need

only give the directions for preparing it : In

a quart of the preceding lixivium, boil two

ounces of French berries, till the liquor is ot

a fine yellow. ;
strain it from the yellow ber-

ries, and when cold it is fit for use. To the

berries put a pint of the same lixivium, and

boil it till the liquor is as strong as gall-

stones ; with which you may shade any yel-

lows ; this you may boil till it comes to a

brown, and will, with the addition of a little

ox-gall, serve to shade the gold-leaf.

'You may likewise make a yellow, by. in-

fusing saffron in pure water. When this is

steeped in rectified spirit of wine, there is

nothing higher; but it is very apt to fly, un-

less it is high-gummed.
A good yellow, for the illumination of

prints, may be extracted from the roots of

ginger; which make a good green, when
mixed with transparent verdigrise.

Those yellows called English and Dutch
pinks, are made with French berries, ground

to a fine powder, and then boiled.

King’s yellow, a fine body-colour, is much
used in heightening the ochre for gold lace,

&c.
Orange colour. This colour is made of a

mixture of vermilion and gamboge, the

latter most predominant, in which you have

a serviceable colour in painting lilies, and all

other orange-coloured flowers. Orpiment is

likewise a pleasing colour.

Reds.

Red-lead, or minium, is a strong heavy
• colour. Mr. Boyle has given us the follow-

ing directions for preparing it : Put four

ounces in a glass, to a quart of rain-water,

and when it has been thoroughly stirred, pour

off the water ; and by a frequent repetition

of this, there will remain at the bottom of

the glass a beautiful red, when dry, which is

to be used with gum-water. When the co-

lour has been thus prepared, you must not

expect above twenty grains to remain out of

four ounces.

Carmine affords the brightest and most

perfect crimson, and is the most beautiful of
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all veils ; for with this colour anil lake you
may make the shades as strong as you please.

1 his colour should never be purchased but
by day-light; for if not good, it will but
spoil your work.

T.ake i
; a fine transparent colour, not much

inferior tq carmine
; but in painting with

carmine on that part of the print on which the
light is supposed to strike, lav on the first

tint as light as possible, working it stronger as

it grows darker, and touch it in the darker
parts with lake.

Lake may be bought at most colour-shops,
ready prepared for water-colours ; but if you
are desirous ofmaking it yourself, it is neces-
sary to adhere to the following directions:

Having prepared a lixivium, made with the
ashes of vine-twigs, to three pints of it add
a pound of the best ground brazil wood

;

boil it till half the lixivium is evaporated

;

strain of off; boil it again with the addition
ot four ounces of fresh brazil wood, two
ounces of cochineal, half an ounce of terra

marita, and a pint of fair water; let it evapo-
rate as before; add half an ounce of burnt
alum (reduced to an impalpable powder),
a quarter of a drachm of arsenic; dissolve

them in it, by stirring it with a stick; when
•Settled, strain it. To -give this a body,
reduce two cuttle-fish bones to a powder,
and putting it in, let it dry leisurely. Grind
-it in a quantity of fair water, in which you
niay let it steep

;
strain it through a cloth,

and making it into a few cakes, set it by for

•use, after drying it on a piece of marble.
If you would have this lake redder, add

some of the juice of a lemon ; and to make
it deeper, add oil of tartar.

Another lake : Boil the shreds of super-
fine scarlet cloth in a lye made of the ashes of

Burnt tartar; when sufficiently boiled, add
•some cochineal, powdered masticli, and
•roche alum

; boil this again; while it is quite

hot, strain it through a bag several times.

The first time, the bag must-be strained from
•top to bottom, and the remaining gross mat-
ter being taken out, let the bag be well

washed .; after this, strain the liquor through
the bag again, and you will find a paste re-

maining on the sides, which divide into small
-cakes, and set by for use.

Another lake : Steep four ounces of the

'best brazil wood in a pint and a half of the
finest distilled vinegar, for three weeks at

least, though the longer it remains the better

tit is
; seethe the whole in balneum markc, till

it boils up three or four times; let it settle

•for a day or two; put it to an ounce of pow-
dered alum, and into a clean pan with the

liquor
; let it remain for twenty-four hours ;

heat the composition, and stir it till it is cold;

when it has stood about twelve hours, strain

it, and add two cuttle-fish benes, prepared as

before.

A liquid colour of a very good crimson,
is made as follows : In twelve ounces o^pale
stale beer, boil one ounce of ground brazil

wood, till the colour is as strong as you de-

-sire; strain it through a linen cloth, and bot-

tle it up for use. If you want to bring this

•colour to a body, take some dried ox-blood,

reduced to a powder, and mix it with the co-

lour.

We have the following directions from Mr.
'Boyle, for extracting a fine crimson from the

iberry-bearing spinach, which, being pressed.
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affords a very agreeable juice ; (o which add
a fourth part ot alum ; bod it, and" when cold

it is tit for use.

Or you may extract a very beautiful red

from the red beet-root, baked with a little

strong vinegar and alum •- when cokf it is Jit

lor use.

Another way to make a crimson: Put
twenty or more grains of bruised cochineal

into a gallipot, with as many drops of the lye

of tartar as will make it give forth its colour
;

add to this mixture about half a spoonful of

water, or more, and you will have a very

agreeable purple ;
reducing some alum to a

very line powder, put it to the purple liquor,

and you will have a beautiful crimson ;
strain

it through a fine cloth
;
use it as soon as pos-

sible: for though this is a colour which, if soon

used, looks extremely well, yet by long

standing it is subject to decay.

Indian lake is far superior to any other of

the kind, for the deep shade of reds of all

kinds, and works as free as gamboge. The
best is brought from China, in pots, and has

the appearance of raspberry-jam, but very

bitter to the taste : it requires no gum.
Purples. Take eight ounces of logwood,

a pint of rain water, and an ounce of alum ;

infuse it well over a slow fire, in a well glazed

pan or pipkin, for about twenty-four hours

;

add a quarter of an ounce of gum-arabic,

let it stand for a week : strain it through a

piece of line cloth. Keep it close, or it will

mould.
Or you may make a redder purple, by add-

ing to one ounce of the above, four ounces
of brazil wood, and a pint of stale beer, boil-

ing it till the liquor is as strong as you desire.

It may be made darker, by adding more log-

wood.
The richest purple is made by blending

carmine and Prussian blue, or indigo, to what
shade you please.

Blues. Ultramarine is the best and bright-

est blue. Prepare it by heating six ounces
of the lapis lazuli till it is red; cool it in

strong vinegar
;
grind it with a stone and

muller to an impalpable powder; then make
a composition of bees’-wax, resin-, linseed-

oil, and turpentine, of each three ounces ;

incorporate the whole together over a slow

fire, till it is near boiling
;
pour them into a

pan well glazed. This is called the paste of

ultramarine. The lapis lazuli being prepar-

ed, add to it an equal quantity of the pastil,

or paste ; mix them together thoroughly,

and let them remain twelve hours. To ex-

tract the ultramarine from, the paste, pours

clearwater upon it; on pressing the paste

with your hands, the ultramarine will come
out for its reception, place a glass tumbler
under your hand ; let it settle in this water till

the ultramaripe sinks to the bottom.
If the colour seems foul, cleanse it thus :

Dissolve some tartar in water ; add as much
of it to the ultramarine as will cover it ; let

it stand twelve hours ; wash it in warm water,

and you will have your colour well clarified

and perfectly clean. Let your ultramarine
be of a high colour, and well ground.
Next to ultramarine in beauty, is Prussian

blue ; but it does not grind kindly with
water, on account of its oily substance.

Blue bice is a colour of a very good body,
anil Hows very agreeably in the pencil ; wash
it according to the rules laid down for ultrama-

rine.

Blue verdiler is a very bright pleisant blue*
of a good body, and works well wren ground''
with gum-water. It is a little iniiimble to,
and makes a very good green, 'when ground"']
with gamboge, or French berries. This blue®
is mostly used for a skv, or a garment.

Sanders blue is extremely serviceable in "l
the shading of ultramarine, where no very®
dark shades appear; when they do you may®
add a little indigo to it.

Litmus is a very agreeable blue. To!
prepare it, taken quart ot small- leer wort,
in which boil two ounces of litims, till the
colour is as strong as you require

;
pour the

liquor into a glazed pipkin, and it will soon
congeal. See Archil.

Indigo is the darkest blue, is a soft free
colour, and runs very warm in ti e pencil

;

it requires to be well washed and ground
;

and may be made darker or lighter] by the
addition of more or less gum-water. Care
is required in using this colour

; for, as we
before hinted, its running so free may be a
means of deceiving the student, and prove
too dark for his purpose.

Mr. Boyle lias given us the following di-
rections for making a very fine colour of the
blue leaves ot rue : by pressing, bruising, anil
infusing both leaves and juice in pure water,
for a fortnight, washing them every davq
incorporating them and the water till they
become a pulp, letting them dry gradually,
these will produce an excellent blue for
shading, which runs free in the pencil

;
put

it into the powder of gum-arabic, winch will
lie a means of making it keep

; add of the
gum as you would have it more or less stiff
in working.

A fine transparent blue (from the preced-
ing author), equal to a tint of ultramarine:
The (lower from which this blue is extracted,
is the centauria cyanus, or blue cornbottle/
possessed of two blues, the outer leaves being
light, and the inner dark ; the latter is held in
preference

;
pick both from the buttons and

cases in which they grow, the same day they5*

w ere gathered. Having prepared a quantity
of the middle leaves, press out as much juice
as possible; with the addition of a little alum

,

4

you will be possessed of a fine, durable/
transparent blue, little inferior to ultramarine!
The procuring of the flowers, and the pres!
sure of the juice, should be done with all
possible expedition, lest the flowers should
lose then peifection. It lias been taoughtby
some, it the leaves of these flowers were cur-
ed as those of sattron, there would proceed
I rom them a much greater quantity of colour,
from which might be pressed more tincture
than when fresh from the field, in curing of
each it would appear, that each time the cake
was turned, the (lowers would be darker, till

they become a dark blue. Great care is re-
quired in this operation, that the fire is kept
very constant and gentle, that the flowers
may not be scorched, which will bean incon-
testable way of bringing the flowers to per-
fection. Therefore, to put this operation in
execution, a kiln must he procured, as lor
curing saffron, the top of which is to be co-
vered with hair-cloth; upon this lay several
sheets of payer; afterwards a parcel of the
inner leaves of the flowers, two or three
inches thick, pressing them close, and spriu-

;

kling them with gum-water; after which, a

j

small charcoal fire must be made in the kiln,
01



b as to communicate the heat to the top

[over the cake witli a few sheets of paper
nd a board, with a small weight upon it

Fter a few minutes, the cake is to be turned
hen it is placed, take off the upper paper
briiikle the cake again with gum-water, lay

n the board a weight as before for a few mi
lutes ;

and so repeat the turning and sprin

ling several times, till the cake is united, and
!f the thickness of a cake of saffron.

|
Blacks. The proper blacks for water-co

j>urs are as follow :

[
Ivory-black, which is prepared in the fol-

>wing manner : Let the ivory-black be tho-

xighly ground, and there will naturally pro
eed from it a liquor of an oily substance
lix as much of it as will make it work freely

i the pencil. It has a fine gloss, and is ex-

emely serviceable in painting of shining

bjecls.

There is another very agreeable and useful

ack, called Keating’s black, which may be
id at most colour-shops ready-prepared.
Indian ink is a very good’ black, and of

jeat service, as it may be laid on to any
lade, and will always shade itself; on which
icount it is often used for drawings.*

Greens. Sap-green is a colour extremely
irviceable, and the best green for water-co
’iirs our age affords, being of a gummy sub
ance, and diluting easily in water, ft pro-

uces an endless variety of tints, and has the
lvantage of shading itself. In purchasin
lis colour, remember to observe that it

>oks very black and bright.

A sea or artilicial green, is made by mix-

g indigo and sap-green, which may be made
arker or lighter by adding more or less

idigo
;

it is a very serviceable colour, easily

orked, and productive of many tints. This
ilour, as well as sap-green, shades itself,

he indigo must be well ground before you
iix it.

Another is made with indigo and gamboge,
ell ground together, extremely useful in

tinting of trees, grass, vegetables, &c. With
e addition of sap-green, it is very service-

tie in flowers, and shading in of garments.

V transparent green is made by mixing
rdigrise and yellow to various tints, by
aving either predominant.

1
Browns. Burnt and unburnt terra de Si-

ma, are the warmest brown for front grounds,
•ad leaves, & c. work ven free, and are of
meiv.l use.

Bistre is a good and serviceable colour,

he best sort is very bright and close
; as it

a colour difficult to work of itself, mix a

tie Spanish liquorice with it, that will mel-
w and take off its harshness, it must be
;li ground

;
and the higher it is gummed,

e better for use.

Spanish. liquorice is allowed, by the best

asters, to be productive of a great variety ol

own tints, ot a very agreeable. colour
; it

11 not shade itself, but works as free as any
tn-coldurs by diluting it in fair water.

A brown mixture is made by incorporating

j green and carmine, which is of an extra-

dmary soft nature
; it is a colour extremelv

•viceable in painting flowers in water-co-
irs.

Another, by blending vermilion and bistre

Houglvly; the be.tre must be extrenu-ly

11 ground before you incorporate it with
; vermilion, and it will produce a very good
>\V11.

mTER-COLOtms;t

Directionsforpreparing iliefclloiving mixed
colours.

Ash colour. Ceruse, Keating’s black, and
white, shaded with cherry-stone black.

Bay. Lake and flake white, shaded with car-

mine; bistre and vermilion, shaded with
black.

Changeable silk. Red lead and masticot-
water, shaded with sap-green and verdi-
grise.

Another. Lake and yellow, shaded with
lake and Prussian blue.

Cloud colour. Light masticot, or lake and
white, shaded with blue verditer.

Another. Constant white and Indian ink,

a little vermilion.

Another. White, with a little lake and blue
verditer, makes a very agreeable cloud-co-
lour, for that part next the horizon.

Crimson. Lake and white, with a little ver-
milion, shaded with lake and carmine.

Flume colour. Vermilion and orpiment,
heightened with white.

Another. Gamboge, shaded with minium
and red-lead.

Flesh colour. Ceruse, red lead, and lake,

for a swarthy complexion, and yellow-
ochre.

Another. Constant white and a little car-

mine, shaded with Spanish liquorice, wash-
ed with carmine.

French green. Light pink and Dutch bice,

shaded with green pink.

Glass grey. Ceruse, with a little blue of
any kind.

Hair colour. Masticot, ochre, umber, ce-
ruse, and cherry-stone black.

Lead colour. Indigo and white.
Light blue. Blue bice, heightened with

flake white.

Another. Blue verditer, and white of any
sort, well ground.

Light green Pink, smalt, and white.
Another. Blue verditer and gamboge.
Another. Gamboge and verdigrise. The

chief use of this green is to lay the ground-
colours for trees, fields, &c.

Lion tawny. Red lead, and mastieotj shad-
ed with umber.

Murrey. Lake and white lead.

Orange. Red lead and a little masticot,
shaded with gall-stone and lake.

Orange tawny. Lake, light pink, a little mas-
ticot, shaded with gall-stone and lake.

Pearl colour. Carmine, a little white, shad-
ed with lake.

Popinjay preen. Green and masticot ; or
pink and a 1 ttle indigo,. shaded with indigo.

Purple Indigo, Spanish brown, and white;
or blue bice, red and white lead

; or blue
bice and lake.

Russet. Cherry-stone black and white.
Hearlet. Red lead and lake, with or without

vermilion.

Sea green. Bice, pink, and white, shaded
with pink.

Sky colour. Light masticot and white, for

the lowest and lightest parts; second, red
ink and white ; third, bine bice and white

;

fourth, blue bice alone, bnese are all to

be softened into one another at the edges,
so a- r.ot to appear harsh.

Sky 'colour for drapery. Blue bice and ce-
ruse, or ultramarine and white, shaded with
indigo.

Straw colour. Masticot and a very little

lake, shaded with Dutch pink.

Violet colour. Tncfigo, white,.and lake; or
fine Dutch bice and lake, shaded with in-

digo
; or litmus, smalt, and bice, the latter

most predominant.
Water. Blue anil white, shaded with blue,
and heightened with white.

Another. Blue verdigrise, shaded with in-
digo, and heightened with white.

Directionsfor using the colours.

Your pencils must be fast in the quills, and'
sharp-pointed (after you have drawn them
through your mouth), not apt to part in the
middle.

Before you begin, have all your colours-,
ready, and a pailette for the conveniency of
mixing them

;
a paper to lay under your

hand, as well as to try your colours upon ; also
a large brush, called a fitch, to wipe off the
dust from them.

Being prepared according to the foregoing-
method, proceed in your painting; which if'a

landscape, lay on first dead colours freely all
over your piece, leaving no part uncovered.
Having laid your dead colours, begin next

with the lighter parts, as the sky, sun-beams,
& c.

; then the yellowish beams,* with masticot.
and white; next the blueness of the sky„
with blue verditer alone

; for purple cloud's,
mix only lake and white, making your co-
lours deeper as they go upwards from the
horizon, except in tempestuous skys. The
tops of distant mountains must be worked so
faint, that they may seem to lose themselves
in the air.

Bring your colours forward as your dis-
tance decreases

:
painting yeur first grounds

next. the horizon, downwards, of a bluidi sea-
green-; and as you advance forward, of a
darker green, till you come to the fore-ground
itself; which, as it is the darkest part of all,

with dark green, worked in such a manner as
to. give the appearance of shrubbery, &c.

In painting trees, having first laid a ver-
digrise green fora dead colour, proceed with
working it so as to give a leafy appearance.
Bring some of your leaves forward with mas-
ticot and white; for t lie trunk, work the
brown with sap-green; if you should intro-
duce oak-trees' lay on sonic touches to ex-
press leaves of ivy twined about it.

All distinct objects are to be made imper-
fect, as they appear to the eye.

In painting flesh, the following are the best
directions for preparing your work so as
afterwards more readily to produce the effects
of colours seen in nature:

1 ake flake-white and a little lake, blend
them together, and with that 'lav- the ground-
colour

; then shade with red-oehre, cherry-
stone black, and a little lake, mixed together,
touching the lips, cheeks, &c. .with a tint of
carmine, and heighten the flesh w ith white
and a little carmine, llemember thut you
are never to heighten it with pure white,
which yyl.l always give it a cold appearance.

1 he peculiar management of tints in the
representation of other various kinds of ob-
jects, such -as animals, flowers, fruits, &c. will
require some .attention from the student, but
is unnecessary to be given here in detail, as
practice will soon instruct him- in all that is
requisite on this head.

It may be recommended to the student in
general, whatever is the subject of his draw-
ing, not to finish any one part first, but to*
work up every part gradually alike, until he



W A T V/ A T W A T

finds nothing wanting to complete the whole.
|

Wherever he lays on strong touches, he
j

must be careful in those places to bring up
|

his work to an. equal roundness and strength,
j

tempering anti sweetening the colours with a

sharper pencil than the first ,
that no lumps or

harsh edojes may be left, but that the shadows

jnav all lie dispersed, soft and smooth, and

gliding gently into one another.

The occasional roughness of your work

need not discourage }
on : for it is easily

softened bv degrees, with other tints and

shadows ;
observing only to sweeten, mellow,

and heighten them, according as the light

happens to fall.

A method has been lately discovered of

combining the effects ot water-colours with

those of crayon-painting, by means of wax

crayons. It is an ingenious and pleasing

mode of practice. See Wax Crayoxs.

Various receipts for the use of those who
paint in water-colours.

Boil two ounces of the best and clearest

glue, with one pint ol clear water, and half an

ounce of the finest roche-almn, till dissolved.

This is a very serviceable liquor, with which

you may temper those colours intended for

sky, as it will prevent them from cracking.

To make a solution ofgum. Dissolve an

ounce ol the best white gum-arabic, and half

an ounce of double relined sugar, in a quart

of spring water; strain it through a piece of

muslin, then bottle it off for use, keeping it

free from dust.

Another method. Take the whitest sort of

gum-arabic, bruise and tie it in a piece of

woollen doth, steep it in spring water till

dissolved. If too stiff, which is known by the

shifting of the colours, add more water ; if too

weak, more gum. With this water you may
temper most of your colours, using such a

quantity of it, that the colours, when dry,

being touched, will come off.

To keep the fliesfrom your ivork. Having

prepared your gum- water according to either

of the preceding directions, add a little co-

loquintida, which, if your performance should

be exposed, will keep it from being damaged

by the flies.

" To prepare alum-water. Take four ounces

of roche-alum, and a pint of pure spring wa-

ter; boil it till the alum is thoroughly dis-

solved; liltre it through blotting-paper, and

it is fit for use.

Before you lay on the colours, take some of

this water hot, and with a sponge wet the

back of the paper, which, if not good, must

be wetted three or four times. This will not

only prevent the sinking of the colours, but

will also keep them from fading, and give an

additional beauty and lustre. Remember
that the paper must be dried each time be-

fore you wet it again.

To make lime-water. Put some unslacked

lime in a well-glazed pan ;
cover it with pure

water one inch above the lime ; let it remain

so tor one day, then strain off the water, and

keep it for use. By the means of this water,

you may change sap-green into blue.

To make a lixivium ofpearl-ashes. Steep

half an ounce of pearl-ashes in clear water for

one day ;
strain off the water as clean as pos-

sible; this infusion will prove extremely ser-

viceable in many colours, 'particularly brazil

-woo:', to which it will give an additional

beauty and lustre.

To recover d. e njed colours. Take double-

distilled rosemary-water, or pure essence oi

rosemary, and with a tew drops temper your

colours, which, however dead or. laded, will

recover their primitive brilliancy. 'Phis es-

sence will prevent the bubbles which are

troublesome in grinding white and umber.

To prepare a liquid gold for vi llum-pain

ing, funs, l\c. .Having procured some of the

finest leaf gold, grind it with strong gum-wa-

ter, adding more gum-water as you see re-

quisite ;
when thoroughly ground, temper it

with a small quantity of mercury sublimate,

binding it in the shell with a little dissolved

gum
;

spread it equally over the shell, and

use it with fair water only.

A liquid silver, for the same use. The
manner of making this is the same as that, ol

liquid gold, only remembering to temper it

with glaire of eggs, and not wathr.

To make the glaire of eggs.
_

Beat the

whites with a spoon fill they rise in a foam

;

let them stand 12 hours, and they wiil be

clarified into good glaire.

To recover liquid silver that has contract-

ed rust. If your silver becomes rusty, cover

that part of the performance with the juice of

garlic, which will recover it effectually.

To make a single ground to lay silver or

gold upon. Take the new shreds of parch-

ment (they being preferable to glove-leather),

boil them in a quart of springrwater till con-

sumed to a pint
;

strain the size from the

shreds, and put it into a well-glazed pan
;
use

it before it is cold. Be careful, when you

lay on v our silver or gold, that your size is

not too moist, nor too dry, for in either case

you will be in danger of impairing your per-

formance.

The method of making size for candle-

light pieces, has already been described.

WATER COURSE. A-water course

does not begin by prescription, nor assent,

but begins ex jure naturae, having this course

naturally; and cannot be diverted. ' 3 Bulst.

340.

WATERMEN. In London the lord

mayor and court of aldermen have much
power in governing the company of water-

men, and 'appointing the fares for plying on

the river Thames ;
and justices for Middle-

sex, and other adjoining counties, have also

power to hear and determine offences, & c.

See 10 G. II. c. 31. -

WATER-SPOUT, an extraordinary aque-

ous meteor, most frequently observed at sea.

It is a truly formidable phenomenon, and is

indeed capable of causing great ravages. It

commonly begins by a cloud, which appears

very small, and which mariners call the

squall; which augments in a little time into an

enormous cloud of a cylindrical form, or that

of a reversed cone, and produces a noise like

an agitated sea, sometimes emitting thunder

and lightning, and also large quantities of rain

or hail, sufficient to inundate large vessels,

overset trees and houses, and every thing

which opposes its violent impetuosity.

These water-spouts are move frequent at

sea than by land
;
and sailors are so convinced

of their dangerous consequences, that when
they perceive their approach, they frequently

endeavour to break them by firing a cannon

before they approach too near the ship. They
have also been known |to commit great

devastations by land : though, where there

is no water near, they generally assume !h,r

harmless form of a whiilwind. To enabBj

the reader to understand their nature, vvm

shall preface the different theories by a short

description of one of these wonderful appear-

ances, as given by the celebrated M. Tournffl

fort in his Voyage to the Levant:
“ The first of these,” says this travelleffl

“ that we saw, was about a musket-shot fro®
our ship. There we perceived the water
began to boil, and to rise about a foot

above its level. The water was agitated and
whitish; and above its surface there seen iel

to stand a smoke, such as might be imagined!

to come from wet straw before it begins to

blaze. It made a sort of a murmuring sound,

like that of a torrent heard at a distance, mix-
ed, at the same time, with a hissing noisea

like that of a serpent: shortly after we pern

ceived a column of this smoke rise up to tbi|

clouds, at the same time whirling about wifi

great rapidity. It appeared to be as thick
||

one’s finger ;• and the former sound still com
tinued. When this disappeared, after last

ing for about eight minutes, upon turning U
the opposite quarter of the sky, we perceived

another, which began in the manner of lly

former
;
presently after a third appeared I

the west; and instantly beside it still anoths
arose. The most distant of these three coujj

not be above a musket-shot from the shil

They all continued like so many heaps
wet straw set on lire, that continued to smom
and to make the same noise as before. Y«
soon alter perceived each, with its respectil

canal, mounting up in the clouds; and spreal

ing, where it touched the cloud, like tj|

mouth of a trumpet
;
making a figure, to el

press it intelligibly, as if the tail of an anin!
was pulled at one end by a weight. The!
canals were of a whitish colour, and sotingel

as I suppose, by the water which waseontail
ed in them; for, previous to this, they we!
apparently empty, and of the colour ot trail

parent glass. 'J hese canals were not straigl*

but bent in some parts, and tar from beiil

perpendicular, but rising in their clouds wil
a very inclined ascent. But wjiat is very p-M
ticular, the cloud to which one of them wl
pointed happening to be driven by the win!
the spout still continued to follow its motiol
without being broken ;

and passing behiil

one of the others, the spouts crossed eatl

other, in the form of a St. Andrew’s crol
In the beginningffhey were all about as thiJ
as one’s finger, exceptat the top, where th<1

were broader, and two of them jdisappearel
but shortly after the last of the three increaj

ed considerably, and its canal, which was I
first so small, soon became as thick as a mail
arm, then as his leg, and at last thicker tha
his whole body. We saw distinctly, tlirou

J

this transparent body, the water, which nil
up with a kind of spiral motion ; and itsoml
times diminished a little of its thickness, ail

-again resumed the same
;
sometimes wide!

ing at top, and sometimes at bottom; exact!
resembling a gut filled with water, press!
with the fingers, to make the fluid rise or fall

and I am wel! convinced that this alteratidj

in the spout was caused by the wind, whiJ
pressed the cloud, and compelled it to gi*
up its contents. After some time its bul
was so diminished as to be no thicker than!
man’s arm again, and thus swelling and dim!
nishing, it at last 'became very small. In thl

end, I observed the sea which was raise*
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bout it to resume its level by degrees, and
le end of the canal that touched it to become
I small as if it had been tied round with a

prd; and this continued till the light, strik-

|g through the cloud, took away the view,

[still, however, continued to look, expect

-

[g that its parts would join again, as 1 had
j

fetore seen in one of the others, in which the

pout was more than once broken, and yet

Lain came together ;
but 1 was disappointed,

pr the spout appeared no more.”

[
Whirlwinds and water-spouts are by the

hajority of philosophers referred to the same
rigin, and some have endeavoured to ac-

jount for them on electrical principles. They
>bserve that the effluent matter proceeds

rom a body actually electrified towards one

vhich is not so ; and the- affluent matter pro-

ceeds from a body not electrified towards one

vhich is actually so. These two currents oc-

casion two motions analogous to the electri-

cal attraction and repulsion. If the current

>f the effluent matter is more powerful than

Hie affluent matter, which in this case is com-
posed of particles exhaled from the earth, the

jarticles of vapours which compose the cloud :

ire attracted by this effluent matter, and

form the cylindrical column, called the de-

scending water-spout ; if, on the contrary, the

affluent matter is the strongest, it attracts a

sufficient quantity of aqueous particles to

form gradually into a cloud, and this is com-
monly termed the ascending water-spoilt. It

is farther observed of water-spouts, that the

convergence of winds, and their consequent

whirling motion, was a principal cause in pro-

ducing that effect; but there are appearances

which can hardly be solved by supposing that

to be the only cause. 'They often vanish, and

presently appear again in the same place :

whitish or yellowish flames have sometimes

been seen moving with prodigious swiftness

about them, and whirlwinds are observed to

electrify the apparatus very strongly. The
time of their appearance is generally those

months which are peculiarly subject to thun-

der-storms; and they are commonly preceded,

accompanied, or followed, by lightning, the

previous state of the air being alike in both

cases. And the long-established custom

Which the sailors have of presenting sharp

swords to disperse them, is no inconsiderable

circumstance in favour of the supposition of

their being electrical phenomena. Perhaps

the ascending motion of the air, by which the

whirling is produced, may be the current

known to issue from electrified points, as the

form of the protuberance in the sea is some-

what poiirted, and the electrified drop of

water may afford considerable light in ex-

plaining this appearance.

A different theory is, however, adopted by

other respectable philosophers; and it is pos-

sible after all, that there may really be two

kinds of water-spouts, the one the effect of

the electrical attraction, as digested above,

and the other caused by a vacuum, or ex-

treme and sudden rarefaction of the air.

It is well known that even a common fire

;

produces a kind of circulation of the air in a

room, but in a different form. It is therefore

not difficult to conceive, that when any part

j
of the column of air upon the surface of the

1-earth or water is suddenly rarefied, either by

j

electricity or any other cause, a vacuum, at

lead, comparatively to the rest of the air, will

\
Yol. Ik

immediately take place, and the circumam-
bient air rushing in at once from every quar-

ter to fill the void, a conflict of winds ensues,

and consequently a circular motion, by which

light bodies will be taken up and turned

round with considerable velocity; this violent

rushing of the air on all sides into the vacuum
then forms what is commonly called at land a

whirlwind.

When this vacuum takes place at sea, from

the nature of fluids, the water will rise to a

certain height by the pressure of the atmo-

sphere, as in a common pump ; but as the va-

cuum is not quite perfect, the water will be

divided into drops; and as these vacuums are

generally caused by heal, it will be rarefied

when it reaches the upper regions of the at-

mosphere, and assume the appearance of a

cloud.

Mr. Oliver, whose theory we have adopted
with little variation, illustrates the phenome-
non by a very easy experiment. In a spilt

paper card he made a hole just large enough
to insert a goose quill; after cutting the quill

off square at both ends, he laid the card upon
the mouth of a wine glass, filled with water

to within a fifth or sixth part of an inch from

the lower orifice of the quill; then applying

his mouth to the upper part, he drew the ab-

out of the quill, and in one draught of his

breath drew in about a spoonful of water; and
this he was able to repeat, the quill remain-

ing as before. The water, he adds, did not

ascend to his mouth in a stream, as it would
have done had the quill reached the water,

but broken, and confusedly mixed with the

air which ascended with it. The usual phe-

nomena of water-spouts are exactly agree-

able to this theory. They appear at a dis-

tance like an inverted cone, or the point of a

sword, which is owing to the water rising in

large drops at the first, and being expanded
as it ascends

;
and a cloud is generally sus-

pended over the body of the phenomenon.
The water which is taken up is undoubtedly
salt at the first, but by the rarefaction in the

superior regions, it undergoes a kind of natu-

ral distillation, and loses all the heavy saline

particles with which it was charged. Water-
spouts have been observed at land, of which
two very remarkable instances are recorded

in the Philosophical Transactions. Other
phenomena have been reiirarked, which can

be explained upon these principles only. Ac-
counts have been given of red and yellow-

rain, of frogs and tadpoles, and even of small

fishes; having been rained upon the tops of

houses. 'The red and yellow rain was probably
composed of the blossoms of vegetables, or of

insects, taken up by one of these aerial tubes;

and the frogs and fishes veie probable part of

the contents of some pond, in which the wa-

ter-spout originated, or over which it might
have passed in its perambulation.

The point or cone of the water-spout is ge-

nerally oblique, depending on the force and
direction of the wind which drives it along.

Dr. Perkins, of Boston, is disposed to

adopt a different theory of water-spouts. Capt.

Melling informed him, that in a voyage from

the West Indian islands to Boston, a water-

spout came across the stern of the vessel

where he then was, a flood of water fell upon
him with such violence as almost to beat him
down, and the spout immediately passed off

w itli a roaring noise into the sea. The water
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from the spout was perfectly fresh. Mariners
in general affirm that water descends from
the clouds through the water-spout into the
sea, and hence it is inferred that a whirl-

wind cannot be the cause of a water-spout,
nor can both of these phenomena proceed
from the same cause.

Water-works, in general, denote all

manner of machines moved by, or employed
in raising or sustaining water

;
in which sense

water-mills of all kinds, sluices, aqueducts, &c.
may be called water-works. See Mill,
&c.

WATSON JA, a genus of the class and or-
der triandria monogynia. dlie calyx is six-

parted
; stigmas three, bifid ; capsules trian-

gular. There are six species, bulbs of the
Cape.

WAVED. See Wavey.
WAX. The upper surface of the leaves of

many trees is covered with a varnish, which
may be separated and obtained in a state of
purity, and is found to possess all the proper-
ties of bees’-wax : hence it is justly inferred
thatwax is a vegetable product, and that the
bees extract it unaltered from the leaves of
trees and other vegetable substances that
contain it. Several plants contain wax in
such abundance as to make it worth while to
extract it from them. We shall now consider
the properties of bees’-wax.

Wax, when pure, is of a whitish colour: if:

is destitute of taste, and lias scarcely any
smell. Bees’-wax indeed has a pretty strong
aromatic smell; but this seems chiefly owing
to some substance with which it is mixed-;
for it disappears almost completely by ex-
posing the wax, drawn out into thin ribands,
for some time to the atmosphere. By this

process, which is called bleaching, the yellow
colour of the wax disappears, and it becomes
very white. Bleached wax is not affected
by the air. Its specific gravity is 0.9600.

W ax is insoluble in water
; nor are its pro-

perties altered though kept under that li-

quid.

When heat is applied to wax it becomes
soft; and at the temperature of 142°, if un-
bleached, or of 1550° if bleached, it melts into
a colourless transparent fluid, which concretes
again, and resumes its former appearance as
the temperature diminishes. If the heat is

still farther increased, the wax boils and eva-
porates : and if a red heat is applied to the
vapour, it takes fire and burns with a bright
flame. It is this property which renderswax
so useful for making candles.

Wax is scarcely acted on by alcohol when
cold, but boiling alcohol dissolves a portion
of it. This was first observed by Dr. Pearson,
and has been since verified by ‘Dr. Bostock.
Bather more than 20 parts of alcohol are ne-
cessary to dissolve one part of wax

; and as
the solution cools the greater part of the wax
precipitates, and the remainder is thrown down
by water.

Ether has but little action on wax while
cold ; but when assisted by heat, it takes up
about jV of its weight of it, and lets the great-

! est part precipitate on cooling.

Wax combines readily with fixed oils when
assisted by heat, and forms with them a sub-
stance of greater or less consistency according
to the quantity of oil. This composition.
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which is known by the name of cerate, is

much employed by surgeons.

The volatile oils also dissolve it when heat-

ed. This is well known, at least, to be the case

with oil of turpentine. A part of the wax
precipitates usually as the solution cools, but
of a much softer consistence than usual, and
therefore containing oil.

The fixed alkalies combine with it, and
form a compound which possesses all the pro-

perties of common soap. When boiled with
a solution of fixed alkalies in water, the liquid

becomes turbid, and after some time the soap

separates and swims on the surface. It is

precipitated from the alkali by acids in the

state of flakes, which are the wax very little

altered in its properties. Punic wax, which
the antients employed in painting in encaustic,

is a soap composed of 20 parts of wax and
one of soda. Its composition was ascertained

by Mr. Lorgna.

When boiled with liquid ammonia, it forms
a kind of soapy emulsion. As the mixture
cools, the greatest part of the compound rises

to the surface in the state of white flakes.

This soap is scarcely soluble in water.

The acids have but little action on wax;
even oxymuriatic acid, which acts so vio-

lently on most bodies, produces no other

change on it than that of rendering it white.

This property which wax possesses, of resist-

ing the action of acids, renders it very useful

as a lute, to confine acids properly in vessels,

or to prevent them from injuring a common
cork.

Mr. Lavoisier, by means of the apparatus

which he employed in the analysis of alcohol

and oils, contrived to burn wax in oxygen gas.

The quantity of wax consumed was 21.9
grains. The oxygen gas employed in consum-
ing that quantity amounted to 66.55 grains.

Consequently the substances consumed
amounted to 88.45 grains. After the com-
bustion, there were found in the glass vessel

62.58 grains of carbonic acid, and a quantity

of water which was supposed to amount
to 25.87 grains. These were the only pro-

ducts.

Now 62.58 grains of carbonic acid gas

contain

44.56 of oxygen, and 18.02 of carbon; and
25.87 grains of

water contain

11.99 of oxygen, and 3.88 of hydrogen

66.55 21.90

Consequently 21.9 parts of wax are com-
posed of 18.02 of carbon and 3.88 of hydro-
gen. And 100 parts of Wax are composed
•f

82.28 carbon

17.72 hydrogen

100.00

"But this analysis can only be considered as

an approximation to the truth ; the quantity

of water being only estimated, and that of

the gas being liable to uncertainty. There
can be no doubt, from the litttle action of

acids on wax, that it contains oxygen as an

ingredient. We must therefore consider it

as a triple compound of carbon, hydrogen,

and oxygen; but the proportions are un-

known.

WAX.

If wax is distilled with a heat greater than

212°, there comes over a little water, some
acid, a little very fluid and odorous oil : the

oil, as the distillation advances, becomes
thicker and thicker, till at last it is of the

consistency of butter, and for this reason has

been called butter of wax. There remains

in the retort a small quantity of coal, which
is not easily reduced to ashes. When the

butter ofwax is repeatedly distilled, it becomes
very fluid, and assumes the properties of vo-

latile oil.

Wax possesses all the essential properties

of fixed oil. We must therefore consider it

as a fixed oil rendered concrete. Now that

species of fixed oils, distinguished by the epi-

thet fat, have the property of becoming con-

crete, and assuming the appearance of w'ax

when exposed long to the air ; in consequence,
it is supposed, of the absorption of oxygen.
Hence probably the difference between wax
and fixed oils consists in the oxygen which it

contains as a component part. The wax at

its first formation was in all probability in the

state of a fixed oil ; but by the absorption of

oxygen it gradually concreted into wax.
Wax, then, may be considered as a fixed oil

saturated with oxygen.

It is natural to suppose, if this theory is jush
that fixed oil will occur in plants in various

states of hardness: and this accordingly is

the case. Somfetimes it is of the consistency

of butter, and this is denominated a butter';

thus we have the butter of cacao, the butter

of coco, the butter of galam. Sometimes it

is of a greater consistency, and then is deno-
minated tallow; thus we have- the tallow of
the croton, extracted by boiling water from
the fruit of the croton sebifera. When its

consistency is as great as possible, it then
takes the appellation of wax. Thus we have
the myrtle wax of America extracted from
the berries of the mvrica cerifera, and the

pela ofthe Chinese. The species of wax, then,

which exist in the vegetable kingdom, may

E
ossibly be as numerous as the fixed oils.

,et us take a view of some of the most re-

markable.

Bees’-wax is the species whose properties

have been described in the former part of this

article. It is supposed that the bees collect

it from plants
; but it has been very well as-

certained, that in many cases at least they
manufacture it from honey, and even from
sugar: for bees confined and fed solely upon
these substances produce wax. Its consist-

ency is said to be less when the bees are con-
fined to sugar than when they are allowed
honey.

The myrtle wax of North America is ob-

tained from the mvrica cerifera. We are in-

debted to Dr. Bostock and Mr. Cadet for a

very exact account of its properties and ex-

traction. The myrica cerifera is a shrub
which grows abundantly in Louisiana and
other parts of North America. It produces
a berry about the size of a pepper-corn.

A very fertile shrub yields nearly seven
pounds. The berries are picked off, thrown
into a kettle, and covered with water to the

depth of about half a foot. The kettle is then

boiled, and the berries stirred and squeezed
against the sides of the vessel. The wax
which they contain is melted but and swims
on the surface. It is skimmed off, passed

through a cloth, dried,, melted again, and cast

2

into cakes. From th« observations of Cadet
we learn that the wax forms the outer cover-
ing of the berries. The wax thus obtained is

of a pale green colour. Its specific gravity
is 1.0150. It melts at the temperature o:

109°; when strongly heated it burns with:
white flame, produces little smoke, and durini

the combustion emits an agreeable aromatic
odour. Water does not act upon it. Alcohol,
when hot, dissolves -^th of its weight but
lets most of it fall again on cooling.

Wax Crayons. The art of painting jr

wax crayons is a late discovery, and whet
skilfully practised, is capable of producing the
most pleasing effect. It is, however, rather?

to be considered as an adjunct to the art o(

water-colours, than as a distinct branch of the

art of design or painting, as w ill appear from!

the nature of the materials employed in it.

Instead of the substances used in conjunction
with the respective colours, to form the body
of common crayons, such as plaister of Paris,

pipe-clay, calcined alabaster, &c. all the co-
lours used on this new mode of painting are
to be incorporated with w*ax. This mixture
gives them the superior advantage of being
particularly calculated for the execution of

minute works in crayons, as they are not liable

to moulder aw7ay, or to be rubbed off from
the paper; but works thus executed require
the assistance of various washes in water-co-
lours to improve and perfect their effect, as,

from the nature of wax, the frequent w ork-
ings over of these crayons would produce aii

excessive smoothness, or glassiness, which
would prevent the colours from at i aching or
taking proper hold of the surface of the worlt
in. the heightenings and last finishings, and
would disappoint the artist in his endeavours
to produce the greatest requisite strength of
effect.

It is to be observed, -therefore, that waiter-

colours are to be used in beginning your pic-
ture, and in finishing it. When the crayons,
are judiciously worked over the water-colours,,

they will produce the appearance of an ele-

gantly finished stippled engraving, coloured^
in the plate; the grain of the paper catching

4

the crayons in dots, (when gradually laid on.
with a light hand) in a wonderfully pleasing,
manner.

We shall comprize the instructions requisite

-

for the student’s practice under the following
heads, namely

:

1 . The kind of wax to be used in makings!
the crayons

;

2. Idle colours fit to be incorporated with-
it;

3. The choice of proper paper ;•

4. lire method of using the crayons.

Wax. The wax proper to be used in mak-
ing crayons, must be bleached bees’-wax,
entirely free from adulteration. It must like-
wise be of the hardest kind, of which the Rus-
sian wax is the best, although in colour not
quite so fine as either the American or Eng-

'

lish wax
; but its hardness gives a firmness to

the crayons, and prevents a greasiness which
softer w ax would create.

Colours. The colours proper for mixing
into crayons, are the following, viz. for yel-
lows, king’s yellow or yellow oker; for blues,
Antwerp or Prussian

; for reds, carmine, lake,
and Chinese vermilion; for browns, timber*
burnt and miburnt; for blacks, lamp- black
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inly. As to compound tints, they are to be
[roduced by a judicious management of the

pater-colours over the crayons
;
and this rule

pith respect to the colours proper to be used

jr crayons, is to be particularly observed :

hat none are tit for the purpose, but such as,

n their dry unmixed state, will mark on paper

iretty freely : for the reader may easilyjudge,

that the tenacity of the wax would completely

prevent any hard colour from working that

Spas incorporated with it.

I

Having procured the kind of wax already

mentioned, you are to have a nice glazed

white pipkin, perfectly clean andfree from any
greasy particles

;
and having previously ground

your colours on a flag with your muller, per-

fectly fine, in fair water, and dried, put a

^mall quantity of wax into the pipkin, which

you are to place over a very slow fire; when
the wax is entirely dissolved by the gentle heat

{for if it bubbles it is spoiled), gradually

sprinkle in your colour, stirring it with an
ivory pencil-handle, until you find it per-

fectly mixed; at the same time observing

{hat you do not overload the wax with colour,

as it will make the crayons too brittle
;
nor

are you to put in too little colour, as it

makes them faint and work greasy; so a

medium is to be observed, to ascertain which
practice only will conduce. There are some
colours, such as vermilion, which, if they re-

ceive too great a heat, turn black; and
that must be very cautiously observed, as

vermilion, in this kind of painting, is a high-

ly useful colour: as is also lamp-black, a

harder kind of crayon from which is to

be made by mixing some of it, in its raw
state, with strong glue, letting it harden, and
then burning it in a crucible (as directed in

calcining colours for miniature painting)

;

then pulverizing it on your flag, and mixing

ft with your wax, as before mentioned. This

kind of black crayon is most excellent for giv-

ing sharp touches in dark parts, as it is also

for making sketches to refresh the memory

:

is much superior to Italian chalk, as nothing

will cause it to rub or spoil, it remaining as

immoveable as writing-ink, and working ex-

tremely pleasant.

Paper. The paper fit to be used in wax?
crayon painting, must be of the wove or vel-

lum kind; but as of this there are several

sorts, it is necessary to mention, that it must
be of a middling fineness, for iftoo coarse, the

grain will catch the crayons in dots so remote

from each other, as to make your work look

unpleasant ; ana if the paper is too fine itwill

not catch the crayons as it ought, but clog

your painting without producing any ef-

fect. The only rule therefore for choosing

your paper is to go to the stationer’s, and

taking a small bit of soft black crayon, by
gently rubbing the crayon on a few sheets

of different kinds of wove paper, you will

become a judge of what is the best for your

purpose, at a trifling expence. Having pro-

cured this necessary article to your satis-

faction, you then proceed to work.

Method. The desk you are to work on

must be much larger than the one mentioned

for miniature painting, (se® Miniature,)
this kind of work being often used for larger

sizes than that style of painting is.

Having your sitter placed in the same man-

ner as pointed out in the article on Miniature

Painting, with a soft piece of charcoal sketch

WAY
' faintly the distances and forms of the features:

! then touch them in more strongly with your

j

crimson or black crayon, still altering until

you are perfectly certain you have a correct

outline, which in this kind of painting is ab-

solutely necessary; for if in your fair drawing
you commit an error in your outline, vou ne-

ver can alter it, the crayons being in their na-

ture so adhesive, that nothing will remove
them. Having, on your first sheet, made
your outline correct, rub the back of the face

part with crimson crayon, the hair part with

a suitable-coloured one, and the drapery, if

white, with black
;
then laying the paper on

a fair sheet go over the lines of your sketch

with a tracer, when you will transfer, in a very

neat manner, your outline ready to colour in.

You are then to mark in the features of your
sitter mare strongly with crayon or water-

colour, and a fine pencil; ever observing,

when you use it, to work over with a suitable-

coloured crayon, as it is that which will give

it the beautiful dotted appearance so much to

be admired.

Having marked in the features sufficiently

strong to put the likeness out of danger of

being spoiled, make a wash of yellow oker en-

tirely over the fleshy parts, deepening its tint

according to youv subject: wash-in the colour

of the eyes, lips, hair, &c. all which being

dry, work with your different-coloured cray-

ons on the parts, until you pi-oduce the effects

required ; filling up any interstices of the

crayons with dots of water-colours and a fine

pencil. As to the tint for your linen shades,

the black crayon will produce that in every

degree, the paper answering for the lights of

any-coloured drapery
;

for then you are to

wash-in and shadow it with the crayons.

Your paper is to be perfectly dry, otherwise

the work will appear glazy ;
but even should

that be the case, hold it before the fire, and
the shining appearance will instantly va-

nish.

With respect to your back grounds, as this

style of painting is intended to be light and

sketchy, sky and back grounds are to be pre-

ferred ; to manage which, the best way is to

stump them in with dry colour, to whatever

tint you find pleasing, which will give a pro-

per value to the appearances of your wax
crayons. Your drawing, either of portrait

or landscape, being finished, have ready a

large flat board, on which you are to stretch a

sheet of royal paper; and having pasted the

back of your drawing with some flour paste

mixed with isinglass, lay it on the royal paper,

and carefully press it in all directions with a

soft towel or handkerchief, when your work is

completed.
i

WAY. A way may be by prescription, as

if the owners and occupiers of such a farm

have immemorially used to cross another’s

ground; for this immemorial usage supplies

an original grant. A right of way may also

arise by act and operation of law ;
for if a

man grants to another a piece of ground in the

middle of his field, he at the same time tacitly

gives him a way to come at it, for where the

law gives any thing to any person, it gives

implied whatever is necessary for enjoying the

same. 2 Black. 35.

Way of a ship, is sometimes used for her

wake or track. But more commonly the

term is undefstood of the course or progress

which she makes oh the water under sail:

thus when she begins her motion, she is said
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to be under way; when that motion increases,

she is said to have fresh way through the wa-
ter; when she goes apace, "they say she has a
good way ; and the account of her rate of

sailing by the log, they call, keeping an ac-

count of her way. And because most ships

are apt to fall a little to the leeward of their

true course, it is customary, in casting up
the log-board, to allow something for her lee-

ward way, or lee way. Hence also a ship is

said to have head-way, and stern-way.

WAYGHTES, or Waits. This noun
formerly signified hautboys; and, which is

remarkable, has no singular number. From
the instruments its signification was, after a
time, transferred to the performers them-
selves

;
who being in the habit of parading the

streets by night with their music, occasioned

the name to be applied generally to all mu-
sicians who followed a similar practice. Hence
those persons who annually, at the approach
of Christmas, salute us with their nocturnal

concerts, were, and are to this day, called

wayghtes.

WAYWISER, an instrument for measur-
ing the road, or distance travelled ; called also

Perambulator, and Pedometer. See
those two articles.

Mr. Lovell Edgworth communicated to

the Society of Arts, &c. an account of a wav-
vviser of his invention; for which he obtained

a silver medal. This machine consists of a
nave, formed of two round flat pieces of wood,
one inch thick and eight inches in diameter.

In each of the pieces there are cut eleven

grooves, f of an inch wide, and £ deep ; and
when the two pieces are screwed together,

they enclose eleven spokes, forming a wheel
of spokes, without a rim : the circumference

of the wheel is exactly one pole
;
and the in-

strument may be easily taken to pieces, and
put up in a small compass. On each of the

spokes there is driven a ferule, to prevent

them from wearing out
;
and in the centre of

the nave, there is a square hole to receive

an axle. Into this hole is inserted an iron

or brass rod, which has the thread of a
very fine screw worked upon it from one end
to the other; upon this screw hangs a nut
which, as the rod turns round with the wheel,

advances towards the nave of the wheel or

recedes from it. The nut does this, because

it is prevented from turning round with the

axle, by having its centre of gravity placed at

some distance below the rod, so as always' to

hang perpendicularly like a plummet. Two
sides of this screw are filed away flat, and have

figures engraved upon them, to shew by the

progressive motion of the nut, how many
circumvolutions of the wheel and its axle have
been made: on one side the divisions of miles

and furlongs are in a direct order, and on the

other side the same divisions are placed in a
retrograde order.

If the person who uses this machine places

it at his right-hand side, holding the axle

loosely in his hands, and walks forward, the

wheel will revolve, and the nut advance from

the extremity of the rod towards the nave of

the wheel. 'When two miles have been mea-
sured, it will have come close to the wheel.

But to continue this measurement, nothing

more is necessary than to place the whee l at

the left hand of the operator ;
and the nut will,

as he continues the course, recede from the

axletree, till another space of two miles is

measured.
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It appears from the construction of thisma- 1

chine, that it operates like circular compasses
;

and does not, like the common wheel way-
wiser, measure the surface of every stone and
molehill, &c. but passes over most of the ob-

stacles it meets with, and measures the chords
only, instead of the arcs of any curved sur-

faces upon which it rolls.

WEASEL. See Viterra.

WEATHER. See Meterology.
Weather-glasses, are instruments con-

trived to indicate the state or disposition of

the atmosphere, and the various alterations in

the weather : such are barometers, thermo-
meters, hygrometers, &c.

WEAVERS. The w'ages of journeymen
weavers in London are to be settled by the

lord mayor, recorder, and aldermen. Mas-
ters giving more wages than is appointed, to

forfeit 50/. and journeymen demanding, or

combining to demand more, to forfeit 405. or

be imprisoned three months.

WEAVING-LOOM. See Loom.
WEB, a tissue, or texture, formed of

threads interwoven with each other
;
some

whereof are extended in length, and called

the warp; and others drawn across, and
called the woof. See Warp, &c.

Web, spider's, or cobweb. See Aranea.
WEBERA, a genus of plants of the class

and order pentaudria monogynia. It is con-

torted; berry inferior, two-celled; cells one-

seeded; stigma club-shaped; calyx five-cleft.

There are three species, shrubs of the East

Indies.

WEEVER. See Teachings.

WEIGELIA, a genus of plants of the class

and order pentaudria monogynia. The
calyx is five-leaved ; corolla tunnel-form

;

style from the base to the germ ; stigma pel-

tate ; seed one. There are two species,

shrubs of Japan.

WEIGH,. Way, or Wey, luaga, a weight

of cheese, wool, See. containing 256 pounds
avoirdupoise. Of corn, the weigh contains

forty bushels ; of barley or malt six quarters.

In some places, as Essex, the weigh of cheese

is 300 pounds.

WEIGHT, gravity, in physics, a quality

in natural bodies whereby they tend down-
wards, towards the centre of the earth. Or
weight may be defined in a less limited man-
ner, to be a power inherent in all bodies

whereby they lend to some common point,

called the centre of gravity ; and that with a

greater or less velocity, as they are more or

less dense, or as the medium they pass

through is more or less rare.

In tl\e common use of language, weight
and gravity are considered as one and the

same thing. Some authors, however, make
a difference between them, and hold gravity

only to express a uisus, or endeavour to de-

scend, but weight an actual descent. But
there is room for a better distinction. In ef-

fect, one may conceive gravity to be the qua-
lity as inherent in the body; and weight the

same quality, exerting itself either against an
bstacle, or otherwise. Hence, weight may
be distinguished, like gravity, into absolute

and specific. See Gravity.

Sir Isaac Newton demonstrates, that the
weights of all bodies, at equal distances from

the centre of the earth, are proportionable
to the quantities of matter each contains
Whence it follows, that the weights of bodies
have not any dependance on their forms or

textures, and that all spaces are not equally

full of matter. Hence also it follows, that

the weight of the same body is different on
the surface of different parts of the earth, as

its figure is not a sphere, but a spheroid.

Weight, pondus, in mechanics, is any-

thing to be raised, sustained, or moved by a

machine, or any thing that in any manner
resists the motion to be produced.

Weight, in commerce, denotes a body of
a known weight, appointed to be put in the
balance against other bodies, whose weight
is required.

The security of commerce depending, in

good measure, on the justness of weights,

which are usually of lead, iron, or brass,

most nations have taken care to prevent the

falsification of them, by stamping or marking
them by proper officers, after being adjusted

by some original standard. Thus in England,
the standard of weights is kept in the exche-
quer, by a particular officer, called the clerk

of the market.

Weights and Measures, regulation of.

This is a branch of the king’s prerogative.

For the public convenience, these ought to

be universally the same throughout the na-

tion, the better to reduce the prices of articles

to equivalent values. But as weight and
measure are things in their nature arbitrary

and uncertain, it is necessary that they are

reduced to some fixed rule or standard. It

is, however, impossible to fix such a standard
by any written law or oral proclamation ; as

no person can, by words only, give to another
an adequate idea of a pound weight, or foot

rule. It is therefore expedient to have re-

course to some visible, palpable, material

standard, by forming a comparison with which
all weights and measures may be reduced to

one uniform size. Such a standard was an-

tiently kept at Winchester; and we find in

the Jaws of king Edgar, near a century before

the Conquest, an injunction that that measure
should be observed throughout the realm.

Most nations have regulated the standard

of measures of length, from some parts of the

human body; as the palm, the hand, the

span, the foot, the cubit, the ell (ulna or arm),
the pace, and the fathom. But as these are

of different dimensions in men of different

proportions, antient historians inform us, that

a. new standard of length was fixed by oin-

king Henry the First; who commanded that

the ulna, or antient ell, which answers to the

modern yard, should be made of the exact
length of his own arm.

A standard of long measure being once
gained, all otliers are easily derived from it;

those of greater length by multiplying that

original standard, those of less by dividing

it. Thus, by the statute called compositio
ulnarum et perticarum, 5-t yards make a
perch ; and the yard is subdivided into three
feet, and each foot into twelve inches, which
inches will be each of the length of three
barleycorns. But some, on the contrary,

derive all measures by composition, from the

barleycorn.

Superficial measures are derived by squar-

ing those of length : and measures of capacity
by cubing them.

The standard of weights was originally-

taken from grains or corns of wheat, whencfl
our lowest denomination of weights is stilL
called a grain; thirty-two of which are dill
rected, by the statute called compositio men-
suraruin, to compose a pennyweight, tvventj
of which make an ounce, and" twelve ounces a
pound, & c.

Under king Richard the First it was ordain-
ed, that there should be only one weight ani./
one measure throughout the nation; and that
the custody of the assize or standard of
weights and measures, should be committed!
to certain persons in every city and borough!
from whence the antient office of the king’s,
ulnager seems to have been derived. Thesis-
original standards were called pondus regisl
and mensura donfini regis, and are directed
by a variety of subsequent statutes to be kept
in the exchequer chamber, by an officer
called the clerk of the market) except th<H
wine gallon, which is committed to the citJ|
of London, and kept in Guildhall.

The Scottish standards are distributee]

among the oldest boroughs. The elward i

kept at Edinburgh, the pint at Stirling, the
pound at Lanark, and the firlot at Linlith-
gow.

The two principal weights established ia

Great Britain, are troy weight and avoirdu-
pois weight, as before mentioned. Undei
the head of the former it may farther b«
added, that a carat is a weight of four grains :

but when the term is applied to gold, it de-
notes the degree of fineness. Any quantity
of gold is supposed divided into twenty-foui
parts. If the whole mass is pure gold, it is

sfid to be twenty-four carats fine ; ifthere art

twenty-three parts of pure gold, and orn
part of alloy or base metal, it is said to b<
twenty-three carats fine,, and so on.

Pure gold is too soft to be used for coin,
The standard coin of this kingdom, is 22 ca*
rats fine. A pound of standard gold- is coined
into 44 guineas, and therefore every guinea
should weigh 5 dwts. g)|-i grains.

A pound of silver for coin contains 1 1 oz
2 dwts. pure silver, and 18 dwts. alloy; and
standard silver plate ] 1 ounces pure silven
with one Ounce alloy. A pound of standard
silver is coined into 62 shillings, and there-
fore the weight of a shilling should be 3 dwts,
20|JL grains..

Weights may be distinguished into antient
and modern, foreign and domestic.

Weights, Antient. 1. Those of the antient
Jews, reduced to the English troy weights, will
stand as in the following table :

Shekel -

CO Maneh -

3000 50 Talent

lb. oz. dwt. gr-
00 00 09 OL’A

7

02 03 06 10|

113 10 Ol lof

2. Grecian and Roman weights, reduced to
English troy weight, will stand as in the follow-
ing- table

:
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WEIGHTS.

Table of Avoirdupois Weight.

Scruples.

3 Dram.

24

384

43008

860160

8 Ounce.

128 16 Pound.

1 4336
j
1792

286720' 35840

1 12j Quintal,or hundred

2240l 20 Ton.

The Roman ounce is the English avoirdupois

ounce, which they divided into seven denani, as

well as eight drachms ; and since they reckoned

their denarius equal to the Attic drachm, this

will make the Attic weights one-eighth heavier

than the corresponding Roman weights.

Weights, Modern European. 1. English weights:

Bvthe twenty-seventh chapter of Magna Cliarta,

the weights all over England are to be the same ;

but for different commodities, there are two dif-

ferent sorts, viz. Troy weight and avoirdupois

weight. The origin from which they are both

raised, is a grain of weight gathered m the mid-

dle of the ear.

In troy weight, twenty-four ©f these grams

make a pennyweight sterling ; twenty penny-

weights make one ounce ;
and twelve ounces

one pound. . ,

by this weight we weigh gold, silver, jewels,

grains, and liquors. The apothecaries also use

the troy pound, ounce, and grain; but they

differ from the rest in the intermediate divisions.

They divide the ounce into eight drachms ;
the

drachm into three scruples, and the scruple into

twenty grains.
. ,

In avoirdupois weight, the pounci contains

sixteen ounces, but the ounce is less by near

one-twelfth than the troy ounce ;
this latter con-

taining 490 grains, and the former only 448.

The ounce contains 16 drachms: 80 ounces

avoirdupois are only equal to 73 ounces troy;

and 17 pounds troy equal to. 14 pounds avoir-

dupois.
. . . , ,

By avoirdupois weight are weighed mercury,

and" grocery wares, base nvetals, wool, tallow,

hemp, drugs, bread, Sec.

Table of Troy Weight as used by the.-

Goldsmiths

Grains.

Pennyweight.

20 jounce.

240 I 12 1 Pound. .

Mr. Ferguson gives the following comparison

between troy and avoirdupois weight.

175 troy pounds are equal to 144 avoirdupois

pounds.

175 troy ounces are equal to 192 avoirdupois

ounces.

1 troy pound contains 5760 grains,

1 avoirdupois pound contains 7000 grains.

1 avoirdupois ounce contains 437^ grains.

1 avoirdupois dram contains 27.34375 grains.

1 troy pound contains 13 oz. 2.651428576

drams avoirdupois.

1 avoirdupois lb. contains lib. 2 oz. 11 dwts.

16gr. troy.

Therefore the avoirdupois lb. is to the lb.

troy as 175 to 144, and the avoirdupoise oz. is

to the troy oz. as 437
•§

is to 480

The moneyers, jewellers, &c. have a particular

class of weights for gold and precious stones,
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Germany, Flanders, Holland, the Hanse

towns, Sweden, Denmark, Poland, &c. have

their schippondt, which at Antwerp and Flam-

burgh, is 300 pounds ;
at Lubeck, 320 and at

Copingsberg, 400 pounds. In Sweden, the schip--

pondt for copper is 320 pounds ;
and the schip-

pondt for provisions 400 pounds. At Riga and

Revel, the schippondt is 400 pounds ; at Dant-

zic, 340 pounds ;
in Norway, 300 pounds : at

Amsterdam, 300 ;
containing 20 lyspondts, each

weighing 15 pounds.

In Muscovy, they weigh their large commo-
dities by the bercheroct, or berkewits, contain-

ing 400 of their pounds They have also the

poet, or poede, containing 40 pounds, or one-

tenth of the bercheroct.

In order to shew the proportion of the several

weights used throughout Europe, We shall add
a reduction of them to one standard, viz. the

London and Amsterdam pound.

1. Proportion of the weights of the principal

places of Europe.

The 100 lb. of England, Scotland, and Ire-

land, are equal to

viz. carat and grain ;
and for silver, the penny-

1

:weight and grain. The moneyers have also a pe-

lb

91

96
88
106

90

oz.

Grains.

Apothecaries.

20 Scruple.

60 3 Drachm;

480 24 8 jounce.

5760 288 96
|

12 ! Pound

cul'iar subdivision of the troy grain ; thus, di

vidiug
the grain into 20 mites,

the mite into 24 droits,

the droit into 20 periots,

the periot into 24 blanks.

The dealers in wool have likewise a particu-

lar set of weights
;
viz. the sad, -weigh, tod,

stone,

and dove
$
the proportions of which are as be-

low
j
viz.

the sack containing 2 weighs,

the weigh - - -
6-f tods,

the tod - - - - 2 stones,

the stone - - - 2 cloves,

the clove - - - 7 pounds.

Also 1 2 sacks make a last, or 4368 pounds.

Farther,

56 lb. of old hay, or 60 lb. new hay, make a

truss.

40 lb. of straw make a truss.

36 trusses make a load, of hay or straw. -

14 lb. make a stone.

5 lb. of glass a stone.

Other nations have also certain weights pecu-

liar to themselves : thus, Spain has its arrobas,

containing 25 Spanish pounds, or one-fourth of

the common quintal : its quintal macho, con-

taining 150 pounds, or one-half common quin-

tal, or 6 arrobas : its adarme, containing one-

sixteenth of its ounce. And for gold, it has its

castillan, or one-hundredth of a pound; and its

tomin, containing 12 grains, or one-eighth of a

castillan. The same are in use in the Spanish

West Indies.

Portugal has its arroba, containing 32 Lisbon

arratals, or pounds: Savary also mentions its

faratelle, containing 2 Lisbon pounds
;
and its

rottolis, containing about 12 pounds. And for:

gold, its chego, containing four carats. The-

same are used in the Portuguese East Indies.

Italy, and particularly Venice, kave their

migliaro, containing four mirres
;

the mirre

containing 30 Venice pounds : the saggio, con-

taining a sixth part of an ounce. Genoa has five

kinds of weights, viz. large weights, whereby all

merchandizes are weighed at the custom-house ;

cash weights for piastres, and other specie ;
the

cantara, or quintal, for the coarsest commodi-

ties ;
the large balance for raw silks, and the

small balance for the fine commodities. Sicily

has its rottylo, 32 and a half pounds of Messina.

8 of Amsterdam, Paris, Sec.

8 of Antwerp or Brabant.

0 of Rouen, the viscounty weight.-

0 of Lyons: the city weight.

9 of Rochelle.

107 11 of Toulouse and Upper I. angued^C,

113 0 of Marseilles or Provence.

81 7 of Geneva.

93 5 of Hamburgh-
89 7 of Francfort, &c.

96 1 of Leipsick, &c..

137 4 of Genoa.
1-32 li- of Leghorn.

153 11 of Milan.

152 0 of Venice.

154 10 of Naples.

97 0 of Seville, Cadiz, Sec.

104 13 of Portugal.

96 5 of Liege.

112 ?- of Russia.-

107 *o^4 of Sweden.

89 "•§- of Denmark.

2. Proportion of the weights of the chief ci-

ties in Europe, to those of Amsterdam.

100 pounds of Amsterdam are equal to

lb:

108 of Alicant.

105 of Antwerp.
120 of Archangel, or 3

poedes.

105 of Arschot.

120 of Avignon.
98 of Basil in Switzer-

land.

100 of Bayonne in

France.

166 of Bergamo.
97 of Bergen-op-zom
95 * of Bergen in Nor-

way.
Ill of Bern.

100 of Besancon.

]00 of Bilboa.

105 of Bois le due.

151 of Bologna.

100 of Bourdeaux.
104 of Bourg en Bresse

103 of Bremen.
125 of Breslaw.

105 of Bruges.

105 of Brussels.

105 of Cadiz.

105 of Cologne.

125 of Coningsberg.

107-§ of Copenhagen.

87 rottos of Constant!

nople.

lb.

1 13§ of Dantzic.
100 of Dort.

97 of Dublin.

97 of Edinburgh.
143 of Florence.

98 Francfort on the
Maine.

105 of Gaunt.
89 of Geneva.
163 of Genoa, cash'

weight.

102 of Hamburgh.
106 of Leyden.
105 of Leipsic.

105 •§ of Liege.

114 of Lisle.

143 of Leghorn.

106 % of Lisbon.

109 of London, avoir-
dupois weight.

105 of Lovaine.

105 of Lubec.

141 £ of Lucca, light-

weight.

116 of Lyons, city- do,

1 14 of Madrid.
105 of Marlines.

123 % of Marseilles.

154 of Messina, Ugk,S'-

weight

168 of Milan,
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lb.

120 of Montpelier.
125 bcrclieroctsof MuS'

covy.
100 of Nantes.
106 of Nuriev.
169 of Naples.
98 of Nuremberg.

100 of Paris.

112-§ of Revel.
109 of Riga.
100 of Rochelle.
146 of Rome.
100 of Rotterdam.

lb.

Ik

1

96 of Rouen, viscous-
ty weight.

100 of St. Malo.
100 of St. Sebastian

158^ of Saragossa.
106 of Seville.

114 of Smyrna.
110 of Stetin.

81 of Tholouse and
Upper Languedoc

151 of Turin.
158 of Valencia.
182 of Venice, small

weight.
V e shall now notice the correspondence be-

tween English weights and some modern weights
in l'rance and other countries

;

English Weights.
Troy Weight.

ll, oz. drms. scruples, grains. Grammes.
1 = 12 = 96 = 283 — 5760 — 372.96

1 = 8 = 24 480 — 31.08
1 = 8 — 60 = 3.885

1 = 20 — 1.395
1 = 0.06475

Avoirdupois Weight.
,s‘ drms. grains. grammes.
IS — 256 = 7000 — 453.25
1 = 10 = 437.5 ~ 28.32

1 27.975 = 1,81

German.
5 libs, or grs. English troy, = 74 lbs. or grs. Ger

man apothecaries’ weight.
1 oz. Nuremberg, medic, weight, — 7 dr. 2 sc.

9 grains English.
1 mark Cologne, = 7 oz. 2 dwt. 4 gr. English

Dutch.
1 lb. Dutch, = lib. 3 oz. 16 dwt. 7 gr. English

787 1 lbs. Dutch, = 1038 lbs. English troy.

Swedish Weights, used by Bergman and Scbeele.

The Swedish pound, which is divided like the
English apothecary, or troy, pound, weighs
45556 grains troy.

6

The kanne of pure water, according to Berg-
man, weighs 42250 Swedish grains, and occupies
100 Swedish cubical inches. Hence the kanne
of pure water weighs 48088.719444 English trov
grains, or is equal to 189.9413 English cubic
inches

; and the Swedish longitudinal inch is
equal to 1.238435 English longitudinal inches.
From these data, the following rules are de-

duced:
1. To reduce Swedish longitudinal inches to

.English, multiply by 1.2384, or divide by0.80747.

.

2 - To reduce Swedish to English cubical
inches, multiply by 1.9, or divide by 0.5265.

3. To reduce the Swedish pound, ounce, dram,
•cruple, or grain, to the corresponding English
troy denomination, multiply by 1.1382, or di-
vide by 8.786.

’

4. To reduce the Swedish kannes to English
wine pints, multiply by .1520207, or divide by
6.57804. ]

5. The lod, a weight sometimes used by Berg-
man, is the 32d part of the Swedish pound:
1 herefore, to reduce it to the English troy
pound, multiply by .03557, or divide by 28.1156.

Correspondence of English Weights -will those used in
France before the Revolution.

The Paris pound, poids de marc of Charle-
magne, contains 9216 Paris grains it is divided
into 16 ounces, each ounce into 8 gro», and each
gros into 72 grains. It is equal to 7561 English
troy grains.

The English troy pound of 12 ounces contains

WEIGHTS.
5 1 60 English troy grains, and is equal to 702 V
Paris grains.

f he English avoirdupois pound of 16 ounces
contains 7000 English troy grains, and is equal
to 85 , Paris grams.
Tv reduce Paris grains to English')

iroy grains, divide by - .
1

To reduce English troy grains to
Paris grains, multiply by -

1.2189

To reduce Paris ounces to English i

troy, divide by - _ r

To reduce English troy ounces to (
1 -015734

Paris, multiply by . \

,

conversion may be made by means of
the following tables

:

I. To reduce French to English Troy Weight.
The Paris pound = 7561 )The ounce = 472.5625f English
1 he gros — 59.0703 ( troy grains
The gram — .8204)

II. To reduce English troy to Paris 'weight.

The English troy pound of 7 "Y

12 ounces - . ^
— 7021.

The troy ounce - _ — ««« 0893
The dram of 60 grains - = 73.1854
Flie pennyweight, or de-7
nier, of 24 grains - ) — 29.2541

The scruple of 20 grains - — 24.3784
The grain - = 1.2189J
III. To reduce English avoirdupois to Paris weight.
The avoirdupois pound of T ,

16 ounces, or 7000 troy V — 8538. / 6
grains - - - } £

=

The ounce — 53S.62503£

Table, shewing the Comparison between French and

French grs.= Eng- grs.

1 0.8203
2 1.6407
3 2.4611
4 3.2815
5 4.1019

6 4.9223
7 5.7427
8 6.5631
9 7.3835

* 10 8.203
20 16.407
30 24.6)1
40 32.815
50 41.019

60 49.223
70 57.427
80 65.631
90 73.835

100 82.03
200 164.07
300 246.11
400 328.15
500 410.19

600 492.23
700 574.27
800 656.31
900 738.35

1000 820.3
2000 1640.7
3000 2461.1
4000 3281.5
5000 4101.9

6000 4922.3
7000 5742.7
8000 6563.1
9000 7383.5

10,000 8203.0

Eng. grs. zs=. French grs,

10
20
30
40
50

60
70
80
90

1.2189
2.4378
3.6568
4.8757
6.0947

7.3136
8.5325
9.7515
10.9704

12.189
24.378
36.568
48.757
60.947

100
200
300
400
500

600
700
800
900

1000
2000
3000
4000
5000

6000
7000
800©
9000

10,000

73.186
85.32.5

97.515
109.704

121.89
243.78
365.68
487.57
609.47

731.36
853.25
975.15
1097.04

1218.9
2437.8
3856.8
4875.7
6094.7

7313.6
8532.5
9751 .5

10970.4

J2189.Q

Milligramme
Centigramme
Decigramme
Gramme
Decagramme
Hecatogranime =

hew French Weights, (calculated by TV. Duncan,jun)

English grains.

.0154

.1544

1.5444 Avoirdupois.
15.4440 lb. cz. dr:

154.4402 — 0 0 5.65
1544.4023 = O 3 8.5

Kilogramme = 15444.0234 = 2 3 5
Myriogramme = 154440.2344 — 22 1 2

Weights used 4n the several parts of
Asia, the East Indies, China, Persia, &c. In
1 urkey, at Smyrna, &c. the) use the batman,
or battemant, containing six occos, the occo
weighing three pounds four-fifths English.
I hoy have another batman much less, con-
sisting, as the former, of six occos

; but the
occo only containing fifteen ounces English

;
44 occos of

-

the first kind make the Turkish
quintal. At Cairo, Alexandretta, Aleppo,
and Alexandria, they use the rotto, rotten, or
rottoli; at Cairo, and other parts ofEgypt, it is
144 drachms, being somewhat over "an Eng-
lish pound. At Aleppo there are three sorts
ot rottos

; the first 720 drachms, making
about seven pounds English, and serving to
weigh cottons, galls, and other large commo-
dities; the second is 624 drachms, used for
ail silks but white ones, which are weighed
by the third rotto of 700 drachms. At Seyda
the rotto is 600 drachms.
The other ports of the Levant, not named

here, use some of these weights, particularly
the occo, or ocqua, the rottoli, and rotto.
The Chinese weights are the piece, for

large commodities; it is divided into 100
catis, or cattis, though some say into 125;
the cati into 16 taels, or tales, each tale equi-
valent to 1 j of an ounce English, or the
weight of one rial and 4-, and containing 12
mas, oi masses, and each mas 10 condrins.
bo that the Chinese piece amounts to 137
pounds English avoirdupois, and the cadi to
1 pound 8 ounces. The picol for silk con-
tains 66 catis and f : the bahar, bakaire, or
barr, contains 300 catis.

'I onquin has also the same weights, mea-
sures, &c. as China. Japan has only one
weight, viz. the cati, which, however, is dif-
ferent from that of China, as containing 20
taels. At Surat, Agra, and throughout the
states of the Great Mogul, they use the man,
or maund, whereof they have two kinds, the
king s man, or king’s weight, and the man
s,mply

; the first used for the weighing of
common provisions, containing 40 seerf, or
seres, and each seer a just Paris pound. The
common man, used in the weighing of merr
chandise, consists likewise of 40 seers, but
each seer is only estimated at 12 Paris ounces,
or | of the other seer.

1 he man may be looked on as the common
weight of the East Indies, though under some
difference of name, or rather ofpronunciation,
it being called mao at Cambaya, and in other
places mein, and maun. The seer is pro-
Peily the Indian pound, and of universal uses
the like may be said of the bahar, tael, and
catti above-mentioned.
The weights of Siam are the piece con-

taining two shans, or cattis
; but the Siamese

catti is only half the Japanese, the latter con-
taining 20 taels

; and the former only 10*
though some make the Chinese catti onlv 1(3
taels, and the Siamese 8. The tael contains
4 baats or ticals, each about a Paris ounce *

the baat 4 selings, or mayons
; the mayon 2
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fouangs; the fouang 4 payes; the paye 2

clams ; the sompaye half a touang.

It is to be observed, that these are the

names of their coins as well as weights ;
silver

and gold being commodities there sold, as

other things, by their weights.

In the isle of Java, and particularly at Ban-

tam, they use the gantan, which amounts to

near three Dutch pounds. In Golconda, at

Visapour, and Goa, they have the furatelle

containing 1 pound 14 ounces English; the

mangalis or mangelin % weighing diamonds

and precious stones, weighing at Goa 5 grains,

at Golconda, &c. 5| grains. They have also

the rotolo containing 14^ ounces English;

the metricol containing the sixth part of an

ounce ;
the wall for piasters and ducats, con-

taining the 73d part of a rial.

In Persia they use two kinds of batmans or

mans, the one called cahi or cheray, which is

the king’s weight; and the other'batman of

Tauris. The first weighs 13 pounds 10 oz.

English; the second 64 pounds. Its divi-

sions are the ratel, or a 16th ;
the derhem,

or drachm, which is the 50th
;
the meschal,

which is half the derhem ;
the dung, which

is the 6th part of the meschal, being equiva-

lent to six carat-grains
;
and, lastly, the grain,

which is the fourth part of the dung. They
have also the vakie, which exceeds a little our

ounce; the sah-cheray, equal to the 1170th

part of the derhem ;
and the toman, used to

weigh out large payments of money without

telling ;
its weight is that of 50 abassis.

African and American weights. We have

little to say as to the weights of America; the

several European colonies there making use

of the weights of the states or kingdoms of

Europe they belong to. For, as to the aroue

of Peru, which weighs 27 pounds, it is evi-

dently no other than the Spanish arroba, with

a little difference in the name.
As to the weights of Africa, there are few

places that have any, except Egypt, and the

countries bordering on the Mediterranean,

whose weights have been already enumerated

among those of the ports of the Levant. The
island of Madagascar indeed has weights,

but none that exceed the drachm, nor are

they used for any thing but gold and silver.

Weights and Me asures. The standard

of measures was originally kept at Winches-

ter, which measure was by the law' of ktng

Edgar, ordained to be observed through the

• kingdom.
By. stat. 35 G. III. c. 102, the justices in

quarter-sessions in every county, are required

to appoint persons to examine the weights

and balances within their respective jurisdic-

tions. These inspectors may seize and exa-

mine weights in shops, See. and seize false

weights and balances, and the offender, being-

convicted before one justice, shall be fined

from 5s. to 20a. Persons obstructing the in-

spectors to forfeit from 5s. to 40s. Inspect-

ors to be recompensed out of the county-

rate. Standard weights to be purchased by

the sessions out of the county-rate, and pro-

duced to all persons paying for the production

thereof. Informations to be within one month.

Universal standardfor .weights and mea-

sure*. Philosophers, from their habits of ge-

ne u'zing, have often made speculations for

forming a general standard for weights and

measures through the whole world. These

have been devised chiefly of a philosophical

WEI
nature, as best adapted to universality. After

the invention of pendulum clocks, it first oc-

curred that the length of a pendulum which

should vibrate seconds, would be proper to

be made a universal standard for length;

whether it should be called a yard, or any

thing else. But it was found that it would be

difficult in practice, to measure and deter-

mine the true length of such a pendulum,

that is, the distance between the point of sus-

pension and the point of oscillation. Another
cause of inaccuracy was afterwards disco-

vered, when it was found that the seconds

pendulum was of different lengths in all the

different latitudes, owing to the spheroidal

figure of the earth; which causes that all

places in different latitudes are at different

distances from the centre, and consequently

the pendulums are acted upon by different

forces of gravity, and therefore require to be

of different lengths. In the latitude of Lon-
don this is found to be 39 « inches.

The Society ofArts of London, among their

many laudable patriotic endeavours, offered

a handsome premium for the discovery of a

proper standard for weights and measures.

This brought them many frivolous expedients,

as well as one which was an improvement on

the method of the pendulum, by Mr. Hatton.

This consisted in measuring the difference of

the lengths of two pendulums of different

times of vibration, which eo.uld be performed
more easily and accurately than that of the

length of one single pendulum. This method
was put in practice, and fully explained and

illustrated, by the late Mr. Whitehurst, in

his attempt to ascertain an universal standard

of weights and measures. But still the same
kind of inaccuracy of measurement, & c. ob-

tains in this way, as in the single pendulum,
though in a smaller degree.

Another method that has been proposed

for this purpose is the space that a heavy body-

falls freely through in one second of time.

But this is an experiment more difficult than

the former to be made with accuracy, on

which account different persons will all make
the space fallen to be of different quantities,

which would give as many different stand-

ards of length. Add to this, that the sphe-

roidal form of the earth here again introduces

a diversity in the space, owing to the different

distances from the centre, and the conse-

quent diversity in the force of gravity by
which the body falls. This space has been
found to be 193 inches, or 16^. feet, in the

latitude of London; but it will be a different

quantity in other latitudes.

Many other inferior expedients ' have also

been proposed for the purpose of universal

measures and weights ; but ti. is another

which now has the best prospect of success,

and is at present under particular experi-

ments, by the philosophers both of this and

the French nation. ’ his method is by the

measure of the degrees of latitude, which

would give a large quantity, and admit of

more accurate measure, by subdivision, than

what could be obtained by beginning from a

small quantity, or measure, and thence to

proceed increasing by multiples. This mea-
sure might be taken either from the extent

of the whole compass of the earth, or of all

the 360 degrees, or a medium degree among
them all, or from the measure of a degree in

the medium latitude of 45 degrees. It will

also be most convenient to make the subdi-
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visions of this measure, when found, to pro-

ceed decimally, or continually by lOths.

The universal standard for lengths being

once established, those of weights, tkc. would
easily follow. For instance: a vessel, of cer-

tain dimensions, being filled with distilled

water, or some other homogeneous matter,

the weight of that may be considered as a

standard for weights.

WEINMENNIA, a genus of plants of the

class and order octandria digynia. The calyx

is four-leaved; corolla four-petalled ;
caps,

two-celled, two-beaked. There are six spe-

cies, trees of the southern climates.

WELDING HEAT, in smithery, a de-

gree of heat given to iron, .&c. sufficient to

make any two bars or pieces of iron unite by
a few strokes of the hammer, and form one
piece. See Iron.
WEN. See Surgery.
WESTRING IA, a genus of plants of th# -

didynamia gymnospermia class and order.

The calyx is half rive-cleft, five-sided ; co-

rolla reversed ; four segments, longest erect

;

cloven stam . distant, two shorter abortive.

There is one species, a shrub of New .South

W7
ales.

WHALE. SeeBAmENA/
WHEAT. See -Triticum, and Hus-

bandry.
Wheat-ear. See Motacilla.
WHEEL, in mechanics, a simple machine*

consisting of a round piece of wood, metal,

or other matter, which revolves on an axis.

The wheel is one of the principal mechanic •

powers; it has place in most engines; in

effect, it is of an assemblage of wheels that ;

most of our engines are. composed. See -

Mechanics.
Wheels, of coaches, carls, waggons, fyc.

With respect to wheels of carriages, the fol-

lowing particulars are collected from the ex-

periments and observations of Desaguliers,

Beighton,. Camus, Ferguson, Jacob, &c.
1. The use of wheels in carriages is two- -

fold, viz. that of diminishing or more easily

overcoming the resistance or friction from
the carriage; and that of more easily over-

coming obstacles in the road. In the first

case, the friction on the ground is transferred

in some degree from the outer surface of the

wheel to its nave and axle
;
and in the latter,

they serve easily to raise the carriage over

obstacles and asperities met with on the

roads. In both these cases, the height of the

wheel is of material consideration, as the

spokes act as levers, the top of am obstacle

being the fulcrum, their length enables the

carriage more easily to surmount them
;
and

the greater proportion of the wheel to the

axle serves more easily to diminish or to

overcome the friction ol the axle.

2. The wheels should be exactly round;
and the fellies at right angles to the naves,

according to the inclination of the spokes.

3. It is the most general opinion, that the
spokes are somewhat inclined to the naves, so

that the wheels may be dishing or concave.

Indeed if the wheels were always to roll upon
smooth and level ground, it would be best to
make the spokes perpendicular to the naves,

or. to the axles ; -because they would then
bear the weight ot the load perpendicularly.

But because the ground is commonly uneven,
.one wheel often falls into a cavity or rut,

when the other does not, and then it bears

much more of the weight than the other does;



Q04 W H E

in which case it is thought best for the wheel
to be dished, because the spokes become
perpendicular in the rut, and therefore have
the greatest • strength when the obliquity of
the road throws most of the weight upon
tne'm

; whilst those on the high ground have
less weight to bear, and therefore need not
be at their fail strength.

4. The axles of the wheels should be quite
straight, and perpendicular to the shafts, or
to the poie. When the axles are straight,

the rims of the wheels will be parallel to each
other, in which case they will move the
easiest, because they will be at liberty to pro-
ceed straight forwards. But in the usual way
ol practice, the ends of the axles are bent
downwards, which always keeps the sides of
the wheels that are next the ground nearer to

one another than their upper sides are ; and
this not only makes the .wheels drag sideways
as they go along, and gives the load a much
greater power of crushing them than when
they are parallel to each other, but also en-

dangers the overturning the carriage when a

wheel falls into a hole or rut, or when the

carriage goes on a road that has one side

lower than the other, as along the side of a
hill.

5. Large wheels are found more advan-
tageous for rolling than small ones, both with
regard to their power as a longer lever, and
to the degree of friction, and to the advantage
in getting over holes, rubs, and stones, &c.
If we consider wheels with regard to the fric-

tion upon their axles, it is evident that small

wheels, by turning oftener round, and swifter

about the axles, than large ones, must have
more friction. Again, if we consider wheels
as they sink into holes or soft earth, the large

wheels, by sinking less, must be more easily

drawn out of them, as well as over stones and
obstacles, from their greater length of lever

or spokes.

It is a fact, however, that the draught ought
not to be horizontal, but rather inclined: be-

cause in the horizontal draught the collar

presses against the chest of the horse, instead

of bearing on his shoulders, as in an inclined

draught; and because in this latter circum-
stance the wheels pass more easily over ob-

stacles than when the draught is horizontal.

Hence it appears, that wheels are the more
advantageous as they are larger, provided

they are not so high as to make the draught
horizontal ; and when they are very large

also, they become too heavy; or if they are

made light, their strength is proportionally

diminished, and the length of the spokes

renders them more liable to break
; besides,

horses applied to such wheels would not be
capable of excising their utmost strength,

for the reasons already assigned, small wheels
occasioning the horses to draw upwards.

6. Carriages with four wheels, as waggons

or coaches, are much more advantageous

than carriages with two wheels, as carls and
chaises ; for with two wheels it is plain the

tiller-horse carries part of the weight, in one

way or other; in going down hill, the weight

"bears upon the horse
;
and in going up hill,

the weight falls the other way, and lilts the

horse, which is still worse. Resides, as the

wheels sink into the hole: in the roads, some-

times on one side, sometimes on the other,

the shafts strike against the tiller’s sides,

which destroys many horses : moreover, when
jone of the wheels sinks into a hoie or rut, half
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the weight falls that way, which endangers
the overturning of the carriage.

‘

7. It would be much more advantageous to
make the four wheels ol a coach or waggon
nearly of a height, than to make the tore-
wheels of only half the diameter of the hind-
wheels, as is used in many places. The fore-

wheels have commonly been made of a less

size than the hind ones,, both on account of
turning short, and to avoid cutting the braces.
Crane-necks have also been invented for

turning yet shorter; and the fore-v heels have
been lowered, so as to go quite under the bend
of the crane-neck.

When a horse draws hard, it is observed
that he bends forward, and brings his breast
near the ground, and then if the wheels are
high, he is pulling the carriage against the
ground. A horse tackled in a waggon will

draw two or three ton, because the point or
line ot traction is below his breast, by the
lowness ot the wheels. It is also common to
see, when one horse is drawing a heavy load,
especially up hill, his fore-feet will rise from
the ground; in which case it is usual to add
a weight on his back, to keep his fore-part
down, by a person mounting on his back or
shoulders, which will enable him to draw that
load which he could not move before. The
greatest stress, or main business of drawing,
is to overcome obstacles ; for on level plains
the drawing is but little, and then the horse’s
back need be pressed but with a small weight.

8. The utility of broad wheels, in amend-
ing and preserving the roads, has been so
generally believed, as to have occasioned the
legislature to enforce their use. At the same
time, the proprietors and drivers of carriages
seem to be convinced by experience, that a
narrow-wheeled carriage is more easily and
speedily drawn by the same number of
horses, than a broacl-wheeled one of the same
burthen

;
probably because they are much

lighter, and have less friction on the axle;
and the owners of broad -wheeled waggons
contrive in general to make them as destruc-
tive to roads as narrow-wheeled ones, by
making the rim of the wheel of unequal dia-

meters, and the waggon consequently to go
generally on a sharp and narrow edge.
Wheel-animals, brachionus, a genus of

animalcules which have an apparatus of arms
for taking their prey. T|ps apparatus has
been supposed, by microscopical writers, to
be a kind of wheels ; and they thence named
the creatures that are possessed of it, wheel-
animals.

WHIRLPOOL, an eddy, vortex, or
gulph, where the water is continually turning
round. These in rivdrs are very common,
from various accidents, and are usually very
trivial, and of little consequence. In the sea
they are more rare, but more dangerous.
Sibbald has related the effects of a very re-
markable marine whirlpool among the Or-
cades, which would prove very dangerous to
strangers, though it is of no consequence to
the people who are used to it. This is not
fixed to any particular place, but appears in
various parts of the limits of the sea among
those islands. Wherever it appears, it is very
furious; and boats, &c. would inevitably be
drawn in and perish with it ; but tire people
"ho navigate them are prepared for it, and
always carry an empty vessel, a log of wood,
or large bundle of straw, or some such thing,
in the boat vvitli them

;
as soon as they per-
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ceive the whirlpool, they toss this within its

vortex, keeping themselves out ; this sub-
stance, whatever it may be, is immediately
received into the centre, and carried under
water; and as soon as this is done, the sur-
face of the place where the whirlpool was be-
comes mooth, and they row over it with
safety; and in about an hour they see the
vortex begin again in some other place, usu-
ally at about a mile distance from the first.

WHIRLWIND. This phenomenon is

well defined by its name. Its nature mav be
illustrated by recun »ng to the same kind of
motion in a denser fluid. When water is

flowing through an aperture in the bottom of
a vessel, we may observe that the meeting of
the currents which proceed from all sides to-
wards the opening, gives rise at length to a
circular motion just over it: at first confined
to a small space, but spreading bv degrees,
until it occupies a large portion of the sur-

rounding water. At this time, the centrifugal

force becoming greater every instant, the
water absolutely quits the central space, leav-
ing a hole through it, which, together with
the whirling motion, continues during the re-

maining time of the discharge. Now, as the
water descends by its gravity, and the other
effect depends on a lateral impulse, given by
the most powerful of tire confluent streams,
so the healed air, over some particular tract,

ascending by the lateral pressure of surround-
ing colder and heavier air, may at any time
give rise to a whirlwind of greater or less ex-
tent and force, according to the quantity of
air required to: be thus transmitted to a higher
station, in order that the equilibrium of the
atmosphere may be restored. There is want-
ed for this purpose only a sudden I impulse
from some quarter, sufficient to disturb the
uniform motion of the ascending stream.
The effects of whirlwinds are sometimes tre-

mendous; not only large quantities of hay,
and other light bodies, but even the limbs of
trees, the roofs of houses, and other pon-
derous matters, having been lifted up and
carried off by them. Their effects are no
where more conspicuous than in the vast
pillars of sand, so much dreaded by travellers,

which they raise from the moveable surface of
the deserts in the East, and of which we have
a good account in Bruce’s Travels. Dr.
Franklin, in whom sagacity of observation
was eminently united with the power of
simple and plain description, has left us the
following account of a moderate whirlwind,
of which he was an eye-witness close at hand.
“Being in Maryland (says the, doctor)

riding with colonel Parker, and some other
gentlemen, to his country-seat, we saw in
the vale below us a small whirlwind, be-
ginning in the road, and shewing itself

by the dust it raised and contained : it ap-
peared in the form of a sugar-loaf, spinning
on its point, moving up the hill towards
us, enlarging as it came forward. When it

passed by us, its smaller part, near the
ground, appeared no bigger than a common
barrel, but widening upwards, it seemed at
40 or 50 feet high, to be 20 or 30 feet in dia-
meter. The rest of the company stood look-
ing after it, but my curiosity being stronger,
I followed it, riding close by its side, and ob-
served it licking ii]i, in its progress, all the
dust that was under its smaller part. As it

is a common opinion, that a shot fired through
a water-spout will break it, .1 tried to break
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tliis little whirlwind, by striking my whip
frequently through it, but without any effect.
Soon after it quitted the road, and took into
the woods, growing every moment larger and
stronger, raising, instead of dust, the old dry
leaves, with which tire ground was thick-co-
vered, and making a great noise with them

j and the branches of trees, bending some tall

trees lound in a circle swiftly, and very sur-
prisingly; though the progressive motion of
the whirl was not so swift, but that a man on
foot might have kept [race with it

; but the
circular motion was amazingly rapid. By
the leaves it was now tilled with, I could
plainly perceive that the current of air tiiev
Were driven by, moved upwards in a spiral
line

;
and when I saw the passing whirl con-

tinue entire after leaving the trunks and bo-
dies of large trees which it had enveloped, I
do longer wondered that my whip had no
effect on it in its smaller state. 1 accompa-
nied it about f of a mile, till some limbs of
dead trees, broken off by the whirl, flying
about, falling near me, made me more" ap-
prehensive of danger; and then I stopped,
looking at the top of it, as it went on, which
was visible, by means of the leaves contained
in it, for a very great height above the trees.
Many of the leaves, as they got loose from
the upper and widest part, were scattered in
the wind ; but so great was their height in
the air, that they appeared no bigger than
Hies. My son, who by this time was come
up with me, followed the whirlwind till it

iytt the woods, and crossed an old tobacco
field, where, finding neither dust nor leaves to
[take up, it gradually became invisible below,
as it went away over that held. The course
of the general wind then blowing was along
with us as we travelled; and the progressive
motion of the whirlwind was in a direction
nearly opposite, though it did not keep a
straight line; nor was its progressive motion
uniform, it making little sallies as it went on
either side, proceeding sometimes faster and
'sometimes slower, and seeming sometimes,
for a few seconds, stationary

; then starting
forwards pretty fast again. When we re-
joined the company again, they were admir-
ing the vast height of the leaves now brought
by the common wind over our heads. These
leaves accompanied us as we travelled, some
falling now and then round about us, and
some not reaching the ground till we had
gone near three miles from the place where
we saw the whirlwind begin.

WHISPERING-PLACES depend upon
this principle : [f the vibrations of the tre-
mulous body are propagated through a long
tube, they will be continually reverberated
from the sides of the tube into its axis, and by
that means prevented from spreading, till

they get out of it
; whereby they will be ex-

ceedingly increased, and the sound rendered
™uch louder than it would otherwise be. See
Sound.
Hence it is, that sound is conveyed from

one side of a whispering-gallery to the oppo-
site one, without being perceived by those
who stand in the middle. The form of a
whispering-gallery is that of a segment of a
sphere, or a similar arched figure.

|
Vv ! HS 1 , a well-known game at cards,

which requires great attention and silence
;

hence the name. This game is played bv
four persons, who cut for partners

; the two
highest and the two lowest are together, and
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tire partners sit opposite to each other ; the
person who cuts the lowest card is to deal
first, giving one at a time to each person, till

he conies to the last card, which is turned up
for the trump, and remains on the table till

each person has played a card. The person
on the left-hand side of the dealer plays first,

and whoever wins the trick is to play again,
thus going on till the cards are played out.

I he ace, king, queen, and knave, of trumps,
are called honours

; in case any three of
these honours have been played between, or
by either of the two partners, they reckon for
two points towards the game; and if the four
honours have been played between or by
either of the two partners, they reckon for
four points towards the game, the game con-
sisting of ten points. The honours are reck-
oned after the tricks

;
all above six tricks

reckoning also towards the game.
In Hoyle’s Games may be seen the general

rules for playing whist, which are too long for
insertion here.

WHITING. See Gadus.
WICKLIFF1STS, or Wic'kliffites, a

religious sect which sprung up in England in

the reign of Edward III. and took its name
from John Wickliff, doctor and professor of
divinity in the university of Oxford, who
maintained that the substance of the sacra-

mental bread and wine remained unaltered
after consecration ; and opposed the doctrine
of purgatory, indulgences, auricular confes-
sion, the invocation of saints, and the worship
of images. He maintained that children may
be saved without being baptised ; that priests

may administer confirmation; that there
ought to be only two orders in the church,
that of priests, and that of deacons. He
made an English version of the Bible, and
composed two volumes, called Alethia, that

is. Truth, from which John Husse learned
most of his doctrines. In short, to this re-

former we owe the first hint of the reforma-,

tion which was effected about two hundred
years after.

WIDOW, a woman who has lost her hus-
band by death. In London, and throughout
the province of York, the widow of a free-

man, is by custom entitled to her apparel,
and the furniture of the bed-chamber, called
the widow’s chamber.

WIFE. After marriage, all the will of the
wife, in judgment of lawT

,
is subject to the will

of the husband, and it is commonly said a feme
covert has no will. See Husband and Wife.
WILDERNESS, in gardening, a kind of

grove of large trees, in a spacious garden, in

which the walks are commonly made either
to intersect each other in angles, or have the
appearance of meanders and labyrinths.

Wildernesses, says Mr. Miller, should al-

ways be proportioned to the extent of the
gardens in which they are made ;

for it is

very ridiculous to see a large wilderness
planted with tall trees in a small spot of
ground

; and, on the other hand, nothing can
be more absurd, than to see little paltry'

squares, or quarters of wilderness-work, in a
magnificent large garden. As to the situa-

tion of wildernesses, they should never be
placed too near the habitation, nor so as to

obstruct any distant prospect of the country,
there being nothing so agreeable as an uncon-
fined prospect

; but where, from the situa-

tion Ql the place, the sight is couliued within
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the limits of the garden, or there is any thing

unsightly to be concealed, nothing can so

agreeably terminate the prospect as a beau-
tiful scene of the various kinds of trees judi-

ciously' planted
;
and if it is so contrived, that

the termination is planted circularly, w.th
the concave towards the sight, it will have a
much better effect, than if it ends in straight

lines or angles. The plants should always be
adapted to the size of the plantation ;

for it is

very absurd for tall trees to be planted in the
small squares of a little garden ;

and in large

designs small shrubs will have a mean ap-
pearance.

As to the walks, those that have the appear-
ance of meanders, where the eye cannot dis-

cover more than twenty or thirty yards in

length, are generally preferable to all others,

and these should now and then lead into an
open circular piece of grass

;
in the centre of

which may be placed either an obelisk, statue,

or fountain ; and, if in the middle of the wil-*

demess there is contrived a large opening, in

the centre of which may be erected a dome
or bauqueting-house, surrounded with a green
plot of grass, it will be a considerable addition

to the beauty of the whole. From the sides

of the walks and openings, the trees should
rise gradually one above another to the mid-
dle of the quarters, where should always be
planted the largest-growing trees, so that the

heads of all the trees may appear to view,
while their stems will be hid from the sight.

Thus those parts which are planted with
deciduous trees, roses, honey-suckles, spi-

raeas, and other kinds of low-flowering shrubs,

may be planted next the walks and openings,

and at their feet, near the sides of the
walks, with primroses, violets, daffodils, See.

not in a straight line, but so as to appear'

accidental, as in a natural wood. Behind the
first row of shrubs should be planted syringas,

hibisrus, mezereons, and other flowering
shrubs of a middle growth; and these may
be backed with many other sorts of trees,

rising gradually to the middle of the quarters.

The part planted with evergreens may be
disposed in the following manner, viz. In the
first line next the great walks, may be placed
the laurustinus, boxes, spurge-laurel, ju-
niper, savin, and other dwarf evergreens.

Behind these may be placed laurels, hollies,

arbutuses, and other evergreens of a larger

growth. Next to these may be planted

alaternuses, phyllireas, yews, cypresses, Vir-

ginian cedars, and other trees of the same
growth ; behind these may be planted Nor-
way and silver firs, the true pine, and other
sorts of the fir growth

;
and in the middle

should be planted Scotch pines, pinaster, and
other of the larger-growing evergreens,

which will afford a most delightful prospect,

if the different shades of the greens 9re cu-
riously intermixed.

But beside the grand walks and openings,

there should be some smaller walks through
the middle of the quarters, where persons
may retire for privacy; and by the sides of

those private walks may also be scattered

some wood flowers and plants, which, if art-

cully planted, will have a very good effect.

In the general design for these wilder-

nesses, there should not be a studied and stiff

correspondency between the several parts

;

tor the greater diversity there is in the distri-

bution of these, the more pleasure thej will

afford.
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WILL AND TESTAMENT, in law.

Every person capable of binding himself by

contract, is capable of making a will.

Also a male infant of the age of 14 years

and upwards, and female of 12 years and up-

wards, are capable of making a will respecting

personal estates only.
,

,

'

But a married woman caiinot make a will

unless a power is reserved in’V marriage set-

tlement ;
but wherever personal property,

however, is given to a .married woman for her

sole and separate use, she may dispose of it

by will.

^If a feme sole makes her will, and after-

wards marries, such marriage is a legal revo-

cation of the will.

Wills are of two kinds, written and verbal

;

the former are most usual and secure.

It is not absolutely necessary that a wili

should lie witnessed ;
and a testament of

< battles, written in the testator’s own hand,

though it should have neither the testator’s

name nor seal to it, nor witnesses present at

his publication, will be good, provided suffi-

cient proof can be had that it is his hand-writ-

ing. Gilb. 260.

By stat. 29 Car. II. c. 3, all devises of

lands, and tenements, shall not only be in

writing, but shall also be signed by the party

so devising the same, or by some other per-

son in his presence, and by his express direc-

tion, and shall be witnessed and subscribed

in the presence of the person devising, by

three or four credible witnesses, or else the

devise will be entirely void, and the land will

descend to the heir at law.

A will, even if made beyond sea, bequeath

ing land in England, must be attested by

three witnesses. 2 Pere Wins. 293.

A will, however, devising copyhold land,

does not require to be witnessed : it is suffi-

cient to declare the uses of a surrender of

such copyhold land made to the use of the

will. The party to whom the land is given

becomes entitled to it by means ot the sur-

render, and not by the will. 2 Atk. 37.

A codicil is a supplement to a will, or an

addition made by the person making the

same, annexed to, and to be taken as part of,

the will itself, being for its explanation or al-

teration, to add something to, or take some-

thing from, the former disposition, and which

may also be either written or verbal, under

the same restrictions as regard wills.

If two wills are found, and it does not ap-

pear which was the former or latter, boih will

be void; but if two codicils are found, and it

cannot be ascertained which was the first, but

the same thing is devised to two persons, both

ought to divide ;
but where either wills or

codicils have dates, (he latter is considered

ns valid, and revokes the former. See Ad-
ministrator-, Executor, and Legacy.

Will with a wisp, or Jack with a lan-

ihorn. See Meteor.
WILLICHIA, a genus of plants of the

class and order triandria monogynia. The

calyx is four-cleft ;
corolla ditto ;

capsule

two-celled, many-seeded. There is one spe-

cies, an annual of Mexico.

WILLUGHBEIA, a genus of plants of the

pentandria monogynia class and order. It is

contorted; corolla salver-shaped; stigma

headed ;
fruit one or two celled, berry or

pumpkin. There are two species, trees of

Guiana.

WIND, a sensible current in the atmo-

sphere. The motions of the atmosphere are

subject, in a certain degree, to the same laws

as those of denser fluids. If we remove a

portion of the water in a large reservoir, we

see the surrounding water flow in to restore

the equilibrium. If we impel, in any direc-

tion, a certain portion, an equal quantity

moves in a contrary direction from the same

cause. If a portion, being rarified by heat,

or condensed by cold, ascends or descends,

a counter- current in another part is the ne-

cessarv and visible result. It is thus in the

atmosphere. No wind can blow without a

counter-current in an opposite direction ;
or

arise without a previous destruction ot the

equilibrium, the general causes of which afera

1. The ascent of the air over certain tracts,-:

heated by the sun. 2. Evaporation causing,

an actual increase in the volume of the at|;

mosphere. 3. Rain, &c. causing an acUibl

decrease in volume by the destruction ot the

vapour. Currents thus produced may be

permanent and general, extending oyer a

large portion of the globe; periodical as in the

Indian ocean ;
or variable, and as it were oc-

casional, or at least uncertain, as the winds in

temperate climates.

General or permanent winds blow always

nearly in the same direction. In the Atlantic

and Pacific oceans, under the equator, the

wind is almost always easterly ;
it blows, in-

deed, in this direction, on both sides of the

equator to the latitude of 28°. More to the

northward of the equator, the wind generally

blows between the north and east ;
and the

farther north we proceed, we find the wind to

blow to a more northern direction ;
more to

the southward of the equator it blows be-

tween the south and east
;
and the farther to

the south, the more it comes in that direction.

Between the parallels of 28° and 40° south

lat. in that tract which extends from 30° west

to 100° east longitude from London, the wind

is variable, but it most frequently blows from

between the N. W. and S. W. so that the

outward-bound East India ships generally run

down their easting on the parallel of 36°

south.

Navigators have given the appellation of

trade-winds to these general winds.

Periodical winds. Those winds, which

blow in a certain direction for a time, and at

certain stated seasons change and blow for an

equal space of time from the opposite point of

the compass, are called monsoons. During

the months of April, May, June, July, Au-

gust, and September, the w ind blows from

southward over the whole length of the Indian

ocean, viz. between the parallels of 28° N.

and 28° S. lat. and between the eastern coast

of Africa and the meridian which passes

through the western part of Japan ;
but in

the other months, October, November, De-

cember, January, February, and March, the

winds in all the northern parts of the Indian

ocean shift round, and blow directly contrary

to the course they held in the former six

months. For some days before and after the

change, there are calms, variable winds, and

tremendous storms, with thunder, &c.

Philosophers differ in their opinions re-

specting the cause of these periodical winds

;

but a more probable theory of the general

trade-winds is, that they are occasioned by

the beat of the sun in the regions about the

equator, where the air is heated to a greater

degree, and consequently rarefied more, than

in the more northern parts of the globe. -I

From this expansion of the air in these tro-
J

pical regions, the denser air., in higher lati-

tudes, rushes violently towards the equator |

from both sides of the globe. By this con- 1

flux of the denser air, without any other cir-
g

cumstances intervening, a direct northerly

wind would be produced in the northern

tropic, and a southern one in the other tropic
;

but as the earth's diurnal motion varies the f

direct influence ot the sun over the surface of

the earth, and as by that motion this influ-

ence is communicated from east to west, an

easterly wind would be produced it this in-

1

iluence alone prevailed. On account ot the
|

co-operation of these two causes at the same

time, the trade-winds blow naturally horn the ;

N. 1C. on the north, and from the S. L. on the
£

south of the Line, throughout the whole year;®

but as the sun approaches nearer the tropic I

of Cancer in our summer season, the point

|

towards which these winds are directed will

not be invariably the same, but they will m-

cline more towards the north in that season,

and more towards the south in our winter.

The land and sea breezes in the tropical I

climates may be considered as partial inter—

1

ruptions of the general trade-winds; and the

cause of these it is not very difficult to ex-j

plain. From water being a belter conductor!

of heat than earth, the water is always of a

more even temperature. During the day,

therefore, the land becomes considerably

heated, the air rarefied, and consequently in

the afternoon a breeze sets in from the sea,,

which is less heated at that time than the

land. On the other hand, during the night

the earth loses its surplus heat, while -the_sea

continues more even in its temperature. To-

wards morning, therefore, a breeze regularly

proceeds from the land towards the ocean,

where the air is warmer, and consequently

more rarefied, than on shore.

The cause of the monsoons is not so well

understood as that of the general trade-windi

but what has been just remarked, suggests, at

least, a probable theory omthe subject. It is

well known, that at the equator the changes

of heat and cold are occasioned by the di-

urnal motion of the earth, and that the dif-

ference between the beat of the day and the

night is almost all that is perceived in those

tropical regions; whereas in the polar re-

gions the great vicissitudes of heat and cole

are occasioned by the annual motion of tin"

globe, which produces the sensible change

of winter and summer; consequently, if the

heat of the sun was the only cause of the va-

riation of the winds, the changes, if any, that

would be produced by those means in equa

torial regions, ought to be diurnal only, bu

the changes about the pole should be expe

rienced only once in six months. As th<

effects arising from the heat of the sun upoi

the air must be greater at the equator that

at the poles, the changes of the wind arising

from the expansion of the air by the suit

rays must be more steady in equatorial tha

in polar regions. The incontrovertible evi

dence of navigators proves this truth, tha

winds are more variable towards the poles

and more constant towards the equator. Bu

in summer, the continual heat, even in hig

latitudes, comes to be sensibly felt, and pr

duces changes 011 the wind, which are di

tkictly perceptible. In our own cold region
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the effects of the stm on the wind are felt

during the summer months; for while the

weather in that season of the year is fine, the

wind generally becomes stronger as the time

of the day advances, and dies away towards

the evening, and assumes that pleasing sere-

nity so delightful to our feelings. Such are

the diurnal changes of the wind in northern

climates. The annual revolution of the sun

produces still more sensible effects. The
prevalence of the western winds during sum-
mer we may attribute to this cause, which is

still more perceptible in France and Spain;

because the continent of land to the eastward,

being heated more than the waters of the

Atlantic ocean, the air is drawn, during that

season, towards the east, and consequently

produces a western wind.

But these effects are much more percep-

tible in countries near the tropics than with

us. For when the sun approaches the tropic

of Cancer, the soil of Persia, Bengal, China,

and the adjoining countries, becomes so

much more heated than the sea to the south-

ward of those countries, that the current of

the general trade-wind is interrupted, so as

to blow, at that season, from the south to the

north, contrary to what it would do if no land

was there. But as the high mountains of

Africa, during all the year, are extremely

cold, the low countries of India, to the east-

ward of it, become hotter than Africa in sum-
mer, and the air is naturally drawn thence to

the eastward. From the same cause it fol-

lows, that tire trade-wind in the Indian ocean,

from April till October, blows in a north-east

direction, contrary to that of the general

trade-wind in open seas in the same latitude
;

but When the sun retires towards the tropic

of Capricorn, these northern parts become
cooler, and the general trade-wind assumes its

natural direction.

Having given the most obvious causes of

the periodical monsoons in the Indian seas,

it is necessary to observe, that no monsoon
takes place to the southward of the equator,

except in that part of the ocean adjoining to

New Holland. There the same causes con-

cur to produce a monsoon as in the northern

tropic, and similar appearances take place.

From October till April the monsoon sets in

from the N. W. to S. E. opposite to the ge-

neral course of the trade-wind on the other

side of the lane ;
and here also the general

trade-wind resumes its usual course during

the other months, which constitute the winter

season in these regions. It may not be im-

proper to conclude this account of the tro-

pical winds, by enumerating some of the

principal inflections of the monsoons.

Between the months of April and October
the winds blow constantly from W. S W. in

all that part of the Indian ocean which lies

between Madagascar and cape Comorin,
and in the contrary direction from October
till April, with some small variation in dif-

ferent places; but in the bay of Bengal these

winds are neither so strong nor so constant

as in the Indian ocean. It must also be re-

marked, that the S. W. winds in those seas

are more southerly on the African side, and
more westerly on the side of India

;
but these

variations are not so great as to be repug-

nant to the general theory. The cause of

this variation is, as was before intimated, that

the mountainous lands of Africa are colder

than the Hatter regions of Arabia and India

;

consequently the wind naturally blows from

these cold mountains, in the summer season,

towards the warmer lands of Asia, which oc-

casions those inflections of the wind to the

eastward during the summer months. The
peninsula of India, lying so much farther to

the south than the kingdoms of Arabia and
Persia, adds greatly to this effect

;
because the

wind naturally draws towards them, and pro-

duces that easterly variation of the monsoon
which takes place in this part of the ocean,

while the sandy deserts of Arabia draw the

winds more directly northward, near the

African coast. A similar chain of reasoning

will serve to explain any other inflections or

variations that may occur in the perusal of

books of travels, &c.

Winds, variable. In the temperate
zones the direction of the winds is by no
means so regular as between the tropics.

Even in the same degree of latitude we find

them often blowing in different directions at

the same time ;
while their changes are fre-

quently so sudden and so capricious, that to

account for them has hitherto been found
impossible. When winds are violent, and
continue long, they generally extend over a

large tract of country ; and this is more cer-

tainly the case when they blow from the

north or east than from any other points. By
the multiplication and comparison of me-
teorological tables, some regular connection
between the changes of the atmosphere in dif-

ferent places may in time be observed, which
will at last lead to a satisfactory theory of the

winds. It is from such tables chiefly, that

the following facts have been collected:

In Virginia, the prevailing winds are be-

tween the south-west, west, north, and north-

west
;

the most frequent is the south-west,

which blows more constantly in June, July,

and August, than at any other season. The
north-west winds blow most constantly in

November, January, and February. At Ips-

wich, in New England, the prevailing winds

are also between the south-west, west, north,

and north-east
;

the most frequent is the

north-west. But at Cambridge, in the same
province, the most frequent wind is the south-

east. The predominant winds at New York
are the north and west ; and in Nova Scotia

north-west winds blow for three-fourths of the

year. The same wind blows most frequently

at Montreal in Canada; but at Quebec the

wind generally follows the direction of the

river St. Lawrence, blowing either from the

north-east or south-west. At Hudson’s-bay
westerly winds blow for three-fourths of the

year ; the north-west wind occasions the

greatest cold, but the north and north-east

are the vehicles of snow.

It appears from these facts, that westerly

winds are most frequent over the whole
eastern coast of North America; that in the

southern provinces, south-west winds predo-

minate ; and that the north-west become
gradually more frequent as we approach the

frigid zone.

In Egypt, during part of May, and during

June, Inly, August, and September, the

wind blows almost constantly from the north,

varying sometimes in June tg the west, and in

July to the west and the east; during part of

September, and in October and November,
the winds are variable, but blow more re-

gularly from the east than any other quarter

;

907

in December, January, and February, they

blow from the north, north-west, and west

;

towards the end of February they change to

the south, in which quarter they continue till

near the end of March ; during the last days

in March and in April, they blow from the

south-east, south, and south-west, and at last

from the east ;
and in this direction they

continue during a part of May.

In the Mediterranean the wind blows nearly

three-fourths of the year from the north ;

about the equinoxes there is always an east-

erly wind in that sea, which is generally more
constant in spring than in autumn. These
observations do not apply to the gut of

Gibraltar, where there are seldom any winds
except the east and the west. At Bastia, in

the island of Corsica, the prevailing wind is

the south-west.

In Syria the north wind blows from the au-

tumnal equinox to November ;
during De-

cember, January, and February, the winds
blow from the west and south-west

;
in March

they blow from the south, in May from the

east, and in June from the north. From this

month to the autumnal equinox, the wind
changes gradually as the sun approaches the

equator; first to* the east, then to the south,

and lastly to the west. At Bagdad, the most
frequent winds are the south-west and north-

west ; at Pekin, the north and the south ; at

Kamtschatka, on the north-east coast of Asia,

the prevailing winds blow from the west*

In Italy, the prevailing winds differ con-

siderably according to the situation of the

places where the observations have been
made : at Rome and Padua, they are north-

erly, at Milan easterly. All that we have
been able to learn concerning Spain and Por-

tugal is, that on the west coast of these

countries, the west is by far the most com-
mon wind, particularly in summer; and that

at Madrid the wind is north-east for the great-

est part of the summer, blowing almost con-

stantly from the Pyrenean mountains. At
Berne in Switzerland, the prevailing winds
are the north and west ;

at St. Gothard, the

north-east
;

at Lausanne, the north-west and
south-west.

Father Cotte has given us the result of ob-

servations made at 86 different places of

France ;
from which it appears, that along

the whole south coast of that kingdom the

wind blows most frequently from the north,

north-west and north-east ; on the west coast,

from the west, south-west, and north-west;

and on the north coast from the south-west.

That in the interior parts of Frauce, the south-

west wind blows most frequently in 18 places

;

the west wind in 14; the north in 13; the

south in 6 ;
the north-east in 4 ;

the south-

east hi 2; the east and north-west each of

them one. On the west coast of the Nether-

lands, as far as Rotterdam, the prevailing

winds are probably the south-west, at least

this is the case at Dunkirk and Rotterdam.

It is probable also, that along the rest of this

coast, from the Hague to Flamburgh, the

prevailing winds are the north-west, at least

these winds are most frequent at the FI ague
and at Franeker. The prevailing wind at

Delft is the south-east; and at Breda, the

north and the east.

In Germany, the east wind is most frequent

at Gottingen, Munich, Weissemburgh, Dus-
seldorf, Saganum

3
Erford, and at Buda in
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Hungary; the south-east at Prague and

Wirtzbyfg; the north-east at R Jtisbon
;
and

the west at Manlreim and Berlin.

From an average often years of the register

kept by order of the Royal Society, it ap-

pears that at .London the winds blow in the

following order

Winds. Days. Winds. Days.

South-west 112 South-east 32

North-east. 58 East 26
Nortb-wes’t 50 South 18

West 53 North 16

It appears, from the same register, that the

south-west wind blows at an average more
Frequently than any other wind during every

month of the year, and that it blows longest

in July and August; that the north-east

blows most constantly during January, March,

April, May, and June, and most seldom du-

ring February, Ju!», September, and De-
cember ;

and that the north-west wind blows

oftener from November to March, and more
seldom during September and October than

anv other months. The south-west winds are

also most frequent at Bristol, and next to

them are the north-east.

The following table of the winds at Lan-

caster lias been drawn up from a register kept

for seven years at that place :

Winds. Days. Winds. Days.

South-west 92 South-east 35

N orth-east 67 N orth 30

South 51 North-west. 26

West 41 East 17

The followin'! table is an abstract of nine

years observations made at Dumfries by Mr.

Copland:

Winds. Days. Winds. Days.

South 824 North 36§

West 69” North-west 254

East 68 South-east 284

South-west 504 North-east 144

The following table is an abstract of seven

years observations made by Dr. Meek at

Cambuslang, near Glasg'ow

:

Winds. Days. Winds. Days.

South-west 174 North-east 104

North-west 40 South-east 47

It appears, from the register from which

this table was extracted, that the north-east

wind blows much more frequently in April,

May, and June, and the south-west in July,

August, and September, than at any other

period. The south-west is by far the most

frequent wind all over Scotland, especially on

the west coast. At Saltcoats, in Ayrshire, for

instance, it blows three-fourths of the year

;

and along the whole coast of Murray, on the

north-east side of Scotland, it blows for two-

thirds of the year. East winds are common
over all Great Britain during April and May ;

but their influence is felt most severely on the

eastern coast.

The following table exhibits a view of the

number of days during which the westerly

and easterly winds blow in a year at different

parts of the island. Under the term westerly

are included the north-west, west, south-west,

and south ;
the term easterly is taken in the

same latitude.

Years of

Qbserv. Places.

Wit
Westerly.

;d.
(

Easterly

10 London 233 132

7 Lancaster - 216 149

51 Liverpool - 1 90 175

9 Dumfries 227.5 137.5

10 Branxholm, 54 miles

south-west of Ber-

wick - 232 133

7 Cambuslang - - 214 151

8 Hawkhill,nearEdiu-
burg’i - - - 229 .

5

135.5

Mean 220.3 144.7

In Ireland, the south-west and west, are the

grand trade-winds; blowing most in summer,

autumn, and winter, and least in spring. I he

north-east blows most in spring, and nearly

double to what it does in autumn and winter.

The south-east and north-west are nearly

equal, and are most frequent alter the south-

west and west.

At Copenhagen the prevailing winds are

the east and south-east ;
at Stockholm, the

west and north. In Russia, from an average

of a register of 16 years, the winds blow from

November to April in the following order:

W. N.W. E. S:W. S. N.E. N. S.E.

Days 45 26 23 22 20 19 14 12

And during the other six months,

W. N.W. E. S.W. S. N.E. N. S.E.

Days 27 27 19 24 22 15 32 18

The west wind blows during the whole

year 72 days ;
the north-west 58 ;

the south-

west and north 46 days each. During sum-

mer it is calm for 4l days, and during winter

for 21. In Norway, the most frequent winds

are the south, the south-west, and south-east.

The wind at Bergen is seldom directly west,

but generally south-west, or south-east ; a

north-west, and especially a north-egst wind,

are but little known there.

From the whole of these facts, it appears

that the most frequent winds on the south

coasts of Europe are the north, the north-east,

and north-west
;
and on the western coast,

the south-west: that in the interior parts

which lie most contiguous to the Atlantic

ocean, south-west winds are also most fre-

quent; but that easterly winds prevail in Ger-

many. Westerly winds are also most fre-

quent on the north-east coast of Asia.

It is probable that the winds are more con-

stant in the south temperate zone, which is in

a great measure covered with water, than in

the north temperate zone, where their direc-

tion must be frequently interrupted and alter-

ed by mountains and other causes.

M. De la Caiile, who was sent thither by

the French king to make astronomical ob-

servations, informs us, that at the Cape of

Good Hope the main winds are the south-

east and north-west; that other winds seldom

last longer than a few years ;
and that the

east and north-east winds blow very seldom.

The south-east wind blows in most months of

the year, but chiefly from October to April

;

the north-west prevails during the other six

months, bringing along with it rain, and tem-

pests, and hurricanes. Between the Cape of

Good Hope and New Holland, the winds are

commonly westerly, and blow in the follow-

ing order : north-west, south-west, west,

north.

In the Great South Sea, from latitude 30®'

to 40° south, the south-east trade-wind blows

most frequently, especially when the sun ap-

proaches the tropic of Capricorn ; the wind
next to it in frequency is the north-west, and
next to that is the south-west. From south

latitude 40° to 50°, the prevailing wind Is -the

north-west, and next the south-west. From
50° to 60°, the most frequent wind is also the

north-west, and next to it is the wed.

Thus it appears that the trade-winds some-
times extend farther into the south temperate
zone than their usual limits, particularly du-
ring summer; that beyond their influence

the winds are commonly westerly, and that

they blow in the following order: north-west,

south-west, west.

Such is the present state of the history of

the direction of the winds. In the torrid

zone they blow constantly from the north-

east on the north side of the equator, and
from the south-east on the south side of it. In
they north temperate zone they blow most
frequently from the south-west

;
in the south

temperate zone from the north-west, chan-
ging, however, frequently to all points of the

compass; and in the north temperate zone
blowing, particularly during spring, from the

north-east.

As to the velocity of the wind, its varia-

tions are almost infinite; from the gentlest

breeze, to the hurricane which tears up trees

and blows down houses. It has been re-

marked, that our most violent winds take
place when neither the heat nor the cold is

greatest
;
that violent winds generally extend

over a great tract of country, and that they
are accompanied by sudden and great fails in

the mercury of the barometer. The reason

appears to be, that violent winds succeed the
precipitation in rain of a large quantity of va-

pour, which previously constituted a part of
the bulk of the atmosphere ; and this pre-

cipitation cannot take place when the general

temperature approaches to either extreme.
The wind is sometimes very violent at a dis-

tance from the earth, while it is quite calm at

its surface. On one occasion Lunardi went
at the rate of 70 miles an hour in his balloon,

though it was quite calm at Edinburgh when
he ascended, and continued so during his

whole voyage. The same thing happened
lately to Garnerin and his companion in their

aerostatic voyage to Colchester. This again

may be illustrated by the motions of dense
fluids, which are always impeded in the parts

contiguous to the sides and bottom of the ves-

sels
;
and the same thing happens in tide-rivers,

where the boatman, when he wishes to pro-

ceed with the tide, commits himself to the
middle of the stream: but when he has to

strive against it, he keeps close to the shore.

It is, therefore, not the upper parts of the
atmosphere which are accelerated, but the
lower are retarded by friction against the sur-

face of the earth.

The following table, drawn up by Mr.
Smeaton, will give the reader a pretty precise

idea of the velocity of the wind in different

circumstances

;
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Miles
per

Hour.
~~

1

2 .

3

4
5

10
15

20
25
30
35
40
45
50
60
80

100

F eet per
Perpendicular Force on one

square Foot, in Avoirdupois

Second. Pounds and Parts.

1 .47 .0051 Hardly perceptible

2.93 . 020 > Just perccptibe

4.4 .044 J
5.87
7.33

Gently pleasant

14.67
. Pleasant, brisk

22 . 1 . 107 5
' 29.34
36.67 3.’

075i
Ver7 brisk

44.01 High wind
51.34 6.027 0

58.68
66.01 9 ; 963 ?

Very high wind

73 . 35 1 2 . 300 Storm or tempest

88.02 17.715 Great storm

117.36 31.490 Hurricane
T Hurricane, that tears

146.7 49. 200 > up trees, and carries

j buildings before it.

WINDMILL, a kind of mill, the internal

parts of which are much the same with those

of a water-mill; from which, however, it dif-

fers in being moved by the impulse of the

wind upon its vanes, or sails, which are to be

considered as a wheel on the axle.

There are various kinds of windmills. We
shall content ourselves with describing the

horizontal windmill, the construction of which

is not so generally known as that ot the others.

Plate Windmill, represents an horizontal

windmill erected about 50 years ago at a

distillery near Battersea, for grinding malt

and corn. AA (fig. 1) is the main shaft,

which turns on a gudgeon working in a socket

supported by solid masonry : this shaft has

several wheels, as BB, attached to its upper

part, as shewn in fig. 2, for carrying a great

number of float-boards DD, similar to a wa-

ter-wheel, except being a little conical. This

wheel is inclosed in a frame EE, composed of

several circular rings, connected by upright

timbers, and strengthened by transverse

braces, aild which has timbers across the top

to support the upper gudgeon of the shaft AA.
Within the frame EE, are a great number of

boards extending from top to bottom, as

shewn at EF : the boards tu rp on a centre at

the edge nearest the wheel, so that they can

be set open, as in tig. 2, or be shut up so as to

touch one another, and to allow no air to pass

between them.
When the boards FF are set, as in fig- 2,

it will be evident, f'rqpa inspecting the figure,

that let the wind blow in any direction, it will

always enter the building on one side, the

other being in such a position that the wind

cannot enter, and striking on the floats of the

wheel will turn it round. The quantity of

wind which strikes the wheel can be regulated

by closing or opening the boards, FF, all at

once, which is done by a contrivance, shewn

in tig. 3. HH represents a plan of a part of

the circular sill at the bottom of the frame

EE, (tigs.
,
1 and 2) ;

FF are the wind-boards,

which move on a centre at the edge /; the

boards have levers, GG, nailed to their lower

ends, by which they can be turned about on

the centre; II are rods, joined to the levers

GG, the other ends of which are jointed to a

circular ring, of which KK is a segment : this

ring rests upon rollers fixed in the floor be-

neath the sails.

When this ring is turned round one way,

the rods II push the ends of the levers GG,

and close up the boards; on the contrary,

when it is turned the other way, it opens

them.
The ring K has at one part of its under

side a short cast iron segment with cogs, which

work in a pinion, moving on centres fixed to

the floor. The axis of this pinion goes through

the mill and into the open air, and is con-

nected by ropes with a handle below the

ground-floor o! the mill.

When the miller turns this handle, it also

turns the ring 1< (tig. 3), and, as before de-

scribed, opens or closes the boards 1 1 ,
and

regulates tire mill’s velocity.

The main shaft, A A, has a large cog-wheel,

O, fixed upon it, which turn* two trundles on

the shafts, LM, on which the wheels NN are

also fixed : each of these wheels turns three

pinions (only one of which is represented)

on the axis of the mill-stones, which are ar-

ranged round the wheels NN, at proper in-

tervals, like those described under the article

Flour-mill. The shaft Lhasa beveled wheel

at its upper end, which turns another, m, on

the shaft n ;
which has riggers, as P, fixed on

it, and by means of straps turns the bolting-

mills; for a description of which see Flour-
mill.

With regard to the common windmills, we
must observe that a patent has lately been

taken out by Mr. Sutton, for a peculiar con-

struction of the sails. For a full account of

these, we can with pleasure refer to a work

entitled “ A Sketch of the Properties and Ad-

vantages of Sutton’s Patent Gravitated Sails

for Windmills,” by W. S. Hefleden.

WIND-SAILS, in a ship, are made of the

common sail-cloth, and are usually between

25 and 30 feet long, according to the size of

the ship, and are of the form ot a cone ending

obtusely : when they are made use of, they

are hoisted by ropes to about two-thirds or

more of their height, with their basis dis-

tended circularly by hoops, and their apex

hanging downwards in the hatchways of the

ship; above each of these, one of the common
sails is so disposed, that the greatest part of

the air rushing against it is directed into the

wind-sail, and conveyed, as through a funnel,

into the upper parts of the body ot the ship.

Wind-tackle-blocks, in a ship, are

the main double blocks, which, being made
fast to the end of a small cable, serve for

hoisting goods into the ship, &c.

To Wind, or Wend, a ship, signifies to

bring her head about. How winds or wends a

ship? is a question asked by mariners con-

cerning a ship under sail ;
signifying as much

as, upon what point of the compass does she

lie with her head?

Wind-ward, in the sea language, denotes

any thing towards that point from which the

wind blows in respect of a ship : thus wind-

ward tide is the tide which runs against the

wind.

Large Wind. In the sea language, to sail

with a large wind, is the same as with a fair

wind.

WINDAGE of a gun, mortar, or liozvit-

zer. The difference between the diameter of

the bore, and the diameter of the shot or shell.

In England, the diameter of the shot is sup-

posed to be divided into 20 equal parts, and

the diameter of the bore into 21 of those parts.

The French divide the shot into 26, and the

bore into 27. The Prussians divide the shot

into 24, and the bore into 25. The Dutch
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nearly the same as the English. The general

windage of shells in England is a quarter of

an inch, let them be large or small, which is

contrary to all reason. It is evident, that the

less windage a shot or shell has, the farther

and truer it will go; and having less room to

bounce from side to side, the gun will not be

spoiled so soon.

It is true that some artillery-officers say,

that the windage of a gun should be equal to

the thickness of the ladle; because, when it

has been loaded for a while, the shot will not

come out without being loosened thereby, in

order to unload it; and when this cannot lie

done, it must be fired away, and so lost ;
but

the most advantageous windage would be in

dividing the shot in 24 equal parts, and the

bore into 25, on account of the convenient

scale it affords, not only to construct guns

by, but also their carriages. Hence, agree-

able to this plan, the windage of a 9-pounder

will be .166 of an inch, consequently a suffi-

cient thickness for a ladfe
;
and those ot a

higher calibre become still thicker in propor-

tion ; but suppose this thickness is not enough,

the loss of a shot is a mere trifle, in respect

to the advantage otherwise gained.

WINDING stairs. See Stairs.

WINDLASS, or Windlace, a machine

used to raise large weights, as guns, stones,

anchors, &c. See Mechanics.
Windlass, in a ship, is an instrument, in

small ships placed upon the deck, just abatt

the foremast. It is made of a piece ot timber

six or eight feet square, in form of an axle -

tree, whose length is placed horizontally upon

two pieces of wood at the ends, and upon

which it is turned about by the help of hand-

spikes put into holes made tor that purpose.

This instrument serves for weighing anchors,

or hoisting of any weight in or out of the

ship, and will purchase much more than any

capstan, and that without any danger to those

who heave; for if in heaving the windlass

about, ,any of the handspikes should happen

to break, the windlass would pall of itself.

WINDOW. See Architecture.
WINE. It is known that no substances,

except such as contain the saccharine prin-

ciple, are susceptible of the vinous fermen-

tation
;
and that in order to be susceptible of

it, these saccharine substances must always

contain a certain portion of extractive mat-

ter ; for Lavoisier has proved, that sugar

alone cannot ferment, he having always been
obliged to add to it a quantity of yeast in

order to make it undergo this change.

The principles of which yeast consists are

oxygen, hydrogen, carbon, and azote.
r

Ihe

process of fermentation decomposes them,

and gives rise to new products, namely

:

Water, carbonic acid, alcohol, acetous acid,

saccharine residuum, and a residuum of the

yeast.

The effects of the vinous fermentation

consist, therefore, in separating the sugar,

which is an oxide, into two parts ; in oxyge-

nating the one, at the expence of the other,

to form carbonic acid ; in disoxygenating the

other in favour of the first, to form a com-
bustible substance termed alcohol ; so that

was it possible to combine these two sub-

stances, the alcohol and the carbonic acid,

one might reproduce sugar. It is necessary

to remark, that the hydrogen and carbon do

not exist in the state of oil in alcohol, being

combined with a portion of oxygen, which
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renders them miscible with water. These
three principles, therefore, the oxygen, the

hydrogen, and the carbon, are here in a kind
of equilibrium ; and, in fact, by causing them
to pass through a red-hot tube of glass or
porcelain, we may re-combine them two and
two together, and the product will be water,

hydrogen, carbonic acid, and carbon.

The analysis of wine commences in the
cask, after which it successively deposits tar-

ter, lees, and its colouring principle, till at

length hardly any thing remains besides al-

cohol and a small quantity of extractive mat-
ter, dissolved in a proportion of water more
or less abundant. But this accurate analysis,

which exhibits to us the principles of wines in

their separate states, throws very little light

upon their real nature, a deficiency which we
shall endeavour to supply by a more rigorous

method of investigation.

We shall distinguish in all wines an acid,

alcohol, tartar, an extractive matter, aroma,
and a colouring principle

;
the whole being

diluted or dissolved in a smaller or larger pro-
portion of water.

1. The acid. An acid exists in all wines;
and we have never met with any in which we
could not discover some traces of its pre-
sence. The sweetest, as well as the most
watery wines, impart a red tinge to blue pa-

per that is kept for some time immersed in

them
;
but all wines are not acid' in the same

degree. Of some wines, a natural acidity is

the principal characteristic ; those produced
from grapes not perfectly ripe, or that grow
in moist climates, are of this kind; whilst such
as are the product of the fermentation of
grapes that have attained complete maturity
and sweetness, contain but a very small quan-
tity of acid. The proportion of acid appears,
therefore, to be in the inverse ratio of the
saccharine principle, and consequently of the
alcohol, which is produced by the decom-
position of the sugar.

This acid exists in great abundance in ver-
juice

;
it is also found in must, though in less

quantity. All fermented liquors, such as

cyder, perry, beer, and fermented farinaceous

substances, contain this acid in like manner.
It is even found in melasses. Indeed, it is

only for the purpose of completely saturating

it, that line, ashes, and other earthy or alka-

line bases, are used in refining sugar
; other-

wise the presence of the acid would impede
the cry stall zation of this salt.

If we concentrate wine by distillation, the
extract which remains is in general of a sour
pungent taste. Water, or even alcohol, pour-
ed upon this extract, will be sufficient to dis-

solve and raise the acid. This acid has a
slightly empyreumatic smell, leaves a bitter-

i ih taste in the mouth, Ac.
This acid, well filtrated and left to stand in

a flask, deposits a considerable quantity of
extractive matter ; it afterwards becomes
covered with mould, and seems to approach
to the nature of the acetous acid

;
bv dis-

tillation it may be purified of a great quantity
of the extractive matter, after which it be-
comes le ss liable to be decomposed by the
putrefactive fermentation.

This acid precipitates the carbonic acid in

its combinations
;

it dissolves most of the
metallic oxides with facility

; forms insoluble

salts with lead, silver, and mercury
;
and se-

parates the metals from all their solutions by
acids.

This acid forms also an insoluble salt witli

lime. When we mix a large quantity of
lime-water with wine, the acid is precipitated
from it, and carries with it the whole of the
colouring principle.

This acid, therefore, is of the nature of the
malic acid

;
it is always mixed with a small

proportion of nitric acid
; for, if it is digested

Upon the oxide of lead, besides the insoluble

precipitate that is formed, a citrate is always
produced which can be demonstrated by the
known methods.

This malic acid disappears when the wine
is converted into vinegar

; it no more exists

in well-prepared virregar than it does in the
acetous acid. This transformation of the
malic acid into acetous acid, affords a natural
explanation why wine that has begun to sour
cannot be employed in the preparation' of the
acetite of lead; in this case an insoluble pre-
cipitate is produced.

The existence, in different proportions, of
the malic acid in wine, enables us to account
for a phenomenon of the utmost importance,
relative to the distillation of wines, and the
properties of the vinous spirits which result

from this process. Every one knows, not
only that all wines do not yield the same
proportion of spirit, but likewise that the dis-

tilled spirits produced from different kinds of
wine differ very widely from each other in

their quantities. It is also well known that

beer, cycler, perry, and fermented farinaceous
substances, yield but a small quantity of spirit,

and that always of a bad quality. Careful
and repeated distillations may indeed correct
these faults to a certain degree, but they can
never take them away altogether. These
constant results, from a long course of expe-
rience, have been attributed to the super-
abundance of the extractive matter contained
in these weak spirituous liquors ; the com-
bustion of a portion of this matter, by dis-

tillation, seemed to be the immediate con-
sequence, and the acrid empyreumatic taste

its natural effect. But, upon a more accurate
investigation of this phenomenon, it is found
that, besides the causes dependant upon the
superabundance of the extractive principle,

another ought to be attended to, namely, the
presence of the malic acid in almost all"these
cases.

Those wines which contain the largest pro-
portion of malic acid, afford the worst-con-
ditioned spirit. It appears even that the
quantity of alcohol is less in proportion as that
of the acid is more considerable. If we se-

parate this acid by means of lime-water, lime,
chalk, or some fixed alkali, we can only draw
off a very small quantity of alcohol by dis-

tillation
;
and, in every case, the spirit ac-

quires a disagreeable fiery taste, which does
not tend to meliorate its quality.

The difference of the spirits obtained by
distillation from different wines, depends,
therefore, principally upon the different pro-
portions in which these wines contain malic
acid

;
but no process has been hitherto dis-

covered by which we can with certainty de-
stroy the bad effects which the admixture of
this acid with vinous spirits produces.

This acid, which we find in the grape at the
period of its growth, and which does not dis-

appear in wines till they have completely de-.

generated into vinegar, ought in preference
to be denominated the vinous acid : however,

for the sake of avoiding innovation, we shall

retain the usual term of malic acid.

2. Alcohoi. Alcohol forms the true cha-
racteristic of wine. It is the product of the
decomposition of sugar ;

and its quantity is

always proportionate to that of the sugar that

has been decomposed.
Alcohol abounds more in some wines than

it does in others; those of hot climates con-
tain a large quantity of it, whilst those of cold
climates contain scarcely any. Ripe and sweet
grapes produce it in abundance

; but the
wines made of grapes that are unripe, watery,
and sour, yield very little.

Some wines produced in the southern parts
of our hemisphere, yield alcohol in the pro-
portion of one-third of their quantity

; whilst

many of those manufactured in more northern
latitudes contain not more than one-fifteenth.

It is the proportion of alcohol contained in

them that renders wines more or less gene-
rous; and upon the same circumstance de-
pends their disposition or resistance to the

acetous fermentation. The less a wine con-
tains of alcohol, the more easily it turns sour

;

the proportion of extractive matter contained
in it being supposed the same in both cases.

The richer in spirit a wine is, the less it

contains of malic acid
; and this is the reason

;
why the b£st wines, in general, furnish the
best brandies

; as they are then exempt from
the presence of this acid, which gives them a
disagreeable flavour.

It is by distillation that we extract from
wines the whole of the alcohol they contain.

When wines are distilled, the operation is

carried on till the liquor which passes over is

no longer inflammable.

Whies furnish more or less brandy in pro-
portion to their different degrees of spiritu-

osity. A very generous wine furnishes about
a third of its weight : the mean proportion of
the brandy, furnished by the wines of the
southern provinces of France, is about one-
fourth of the whole

;
some even yield as much

as one-third.

Old wines yield better brandy than new
ones, but in less quantity, particularly when
the decomposition of the saccharine principle
has been- completed before they are subjected
to the process of distillation.

That which remains in the boiler, after

the brandy has been extracted, is called
vinasse

; and is a confused mixture of tartar,

the colouring principle, lees, &c. This re-
siduum is generally thrown away as useless:
nevertheless, after drying it in the air, or by
means of a stove, a tolerably pure alkali may-
be extracted from it by combustion.

In some distilleries the vinasse is suffered
to turn sour, in order afterwards to distil, and
extract the small quantity of vinegar that has
been formed in it.

Brandy is the more spirituous in proportion
as it is mixed with a smaller proportion of
water; and as it is of importance in com-
merce, that we should be able easily to as-
certain the degrees of spirituosity, attention
has long been paid to the means by which
this may be performed.

'I he distiller judges of the spirituosity of
brandy by the number, the magnitude, and
the permanency, of the bubbles which form
themselves upon agitating the liquor. With
this view it is poured from one vessel into
another, or suffered to fall from a certain
height, or, which is the more general practice*



it is inclosed in ail oblong flask, so as to fill

[ about two-thirds of the whole, and violently

agitated, the mouth of the flask being kept

tightly closed by the pressure of the thumb,

I This last apparatus is called the sound.

The test by combustion, in the manner it

is usually practised, is very faulty. The re-

gulation of the year 1729 directs to put gun-

|

powder into a boiler, and, auei covering it

with the liquid, to apply tire to it. The brandy

I is supposed to be of good quality it it sets fire

to the powder, and bad in the contrary event.

But the same quantity of liquor either does,

or does not, set tire to' gunpowder, according

[

to the proportion in which it is employed: a

small proportion always does it, and a large

one never ; for, in the latter case, the water

contained in the liquid is sufficient to wet the

powder, and prevent its taking tire.

Salt of tartar (carbonat of potass) is also

employed as a test for brandy^ 1 his alkali

is soluble in water, but not in alcohol ;
so that

upon dissolving it in brandy, the alcohol

swims at the top of the solution.

The defective nature of these processes

has rendered it necessary to have recourse

to means capable of determining the spiritu-

osity of a liquor by ascertaining its specific

gravity.

A drop of oil poured upon alcohol fixes it-

self upon the surface, or falls to the bottom,

according to the degree of spirituosity which

the liquor possesses. This method has been

adopted and proposed by the Spanish go-

vernment in the year 1770; hut it is subject

to inaccuracy, as the effect depends upon the

height from which it falls, the weight of the

oil, the size of the drop, the temperature ot

the atmosphere, the dimensions of the ves-

sel, &c.
In the year 1772, this important subject

was resumed by two able philosophers, name-

ly, Borie and Proujet de Cette, who intro-

duced in Languedoc, an hydrometer, to which

they adapted a thermometer, the different de-

grees of which constantly indicate the cor-

rections requisite to he made in the gtadua-

tion of the hydrometer, on account of the

very variable temperature ot the atmospheie.

By the aid of this hydrometer, one may

not only ascertain the degree of spirituosity,

but also bring the brandy to any degree that

is thought proper. For this purpose different

weights are used, the heaviest of which is

marked Holland-proof, and the hignest o 7

,

so that if we see, at the lower extremity of the

stalk of the areometer, Holland-proof, and

plunge the instrument into a liquor 3 /, it

sinks much too deep
;
but we may raise it

again to the level ot Holland-proof, by adding

four-sevenths of w ater.

If, on the contrary, we have the weight

3 7 ^
and plunge the areometer into a liquor

Holland-proof, it will rise in the liquor above

this last term, to which it may easily be re-

duced by adding alcohol of a higher degree ot

spirituosity.

When brandies are to be distilled for the

purpose ot extracting their alcohol, the com-

pound bath is usually employed. The heat

is then more gentle and equal, and the pro-

duct of the distillation of a better quality.

This- is what is called spirit of wine in com-

merce.
. . .

3. The tartar. Tartar exists m verjuice,

as also in must ;
it contributes to facilitate
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the formation of alcohol, as we have already

observed, according to the experiments oi

Bouillon. When left at rest in casks, it depo-

sits itself upon the sides, forming a crust,

more or less thick, with crystals of irregular

forms. Some time before the vintage, when
the casks are to be got ready for receiving the

new wine, they are staved, and the tartar de-

tached from them, in order to be employed
in the different uses of commerce.

Tartar is not furnished in equal quantity by
all wines ; the red wines yield a larger pro-

portion of it than the white: those of the

deepest colour and thickest consistence ge-

nerally yield the most.

Its colour likewise varies very much ;
and

it is distinguished into white and red tartar,

according to the colour of the wines from

which it has been deposited.

This salt has little solubility in cold water,

but considerably more in boiling water. Jt

scarcely dissolves at all in the mouth, and it

resists the pressure of the teeth.

It is deprived of its colouring principle by
a simple process, and it is then termed cream
of tartar. For this purpose it is dissolved in

boiling water, and as soon as the solutiou is

saturated, it is put into earthen pans to cool.

In cooling, it deposits a layer of crystals,

which are already very nearly deprived of

their colour. These crystals are again dis-

solved in boiling water, and the solution mix-

ed, in the proportion of four or live parts to a

hundred, with a sandy argillaceous earth,

which is dug at Murveil, near Montpellier.

This mixture is evaporated till a pellicle

forms upon it, ;
in cooling it deposits white

crystals, which, alter being exposed for some
days to the air, upon canvas, acquire that

whiteness by which cream of tartar is dis-

tinguished. The original water is preserved

in order to be employed in new solutions.

Tartar is purified also by calcination. By
this operation its acid is decomposed and de-

stroyed, so that nothing remains besides the

alkali and the carbon. The alkali is dissolved

in water; and by filtrating and evaporating

the solution, we obtain the salt well known
in pharmacy by the name of salt of tartar, or

carbonat of potass.

Tartar furnishes not more than about a

fourth part of its weight of alkali.

•1. The extractive principle. The ex-

tractive principle abounds in must, where it

appears to he dissolved by the aid of the

sugar: but when the saccharine principle is

decomposed by means of fermentation, the

quantity of extractive matter sensibly dimi-

nishes ; a part of it deposits itself in a fibrous

form ;
and this deposit, which principally con-

stitutes the lees, is the more considerable in

proportion as the fermentation is more gentle,

and the alcohol more abundant. This deposit

is always mixed with a considerable quantity

of tartar.

There always exists in wine a proportion of

extractive matter in a state of dissolution,

which may be separated from it by means of

evaporation. It abounds more in new wines

than in old ones; and the older the wine

grows, the morg completely is it freed from

the extractive principle.

The lees, after beii:-g well pressed, are

dried in the sand, or in stoves, and then

burnt, in order to extract that species of al-

kali known in commerce by the name of

pearl-ashes. . The residuum, after the com-
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bustion, is a porous mass, of a greenish-grey

colour, and forms about a thirtieth part of

the whole quantity of lees that have beeii

burnt.

5. The aroma. All natural wines have an

odour more or less agreeable to the smell.

Some of them owe their reputation in a great

measure to the perfume which they exhale.

This is the case with Burgundy. This per-

fume is lost by too violent a fermentation,

and becomes stronger by age. It seldom ex-

ists in very spirituous wines, either because it

is concealed by the strong smell of the al-

cohol, or because it has been destroyed or

dissipated by the violent fermentation that

was requisite to developethe spirit.

This aroma does not appear to be capable

of being extracted and communicated at

pleasure to other substances. Even heat,

seems to destroy it; for, excepting the first

liquid that passes over in distillation, which
still retains something of the odour peculiar to

the wine, the brandy which follows after lias-

only those properties that essentially belong

to it.

6. The colouring principle. The colour-

ing principle of wine belongs to the skin of

the grape; for when the must is suffered to

ferment without it, the wine is white. This

colouring principle does not dissolve till the

alcohol is developed ;
it is only then that the

wine acquires its colour, which is deeper in

proportion to the violence of the fermen-

tation.

A portion of the colouring principle de-

posits itself in the cask, together with the

tartar and the lees
;
and, as the wine grows

old,, it is not unfrequent to see it entirely lose

its colour: the colouring principle then de-

posits itself in pellicles on the sides or bottom

of the cask, and is seen floating in the liquid

in the form of films, which injure its trans-

parency.

If we expose bottles filled with wine to the

rays of the sun, a few days are sufficient to

precipitate- the colouring principle in large

pellicles; the wine losing neither its per-

fume nor its strength.

By adding a large quantity of lime-water

to wines, we precipitate their colouring prin-

ciple. In this case the lime combines with

the malic acid, and forms a salt which ap-

pears in light flakes in the liquid. These
Hakes gradually sink to the bottom, carrying

with them the whole of the colouring prin-

ciple. The deposit is black or white, ac-

cording to the colour of the wine on which

we operate. It frequently happens, that a

wine is still susceptible of a new precipitation,

although it had been completely discoloured

by the first deposit, which proves that the-

colouring principle has a very strong affinity

with the malate of lime. This coloured pre-

cipitate is not soluble either in cold or in hot

water.. Alcohol has scarcely any effect upon

it, excepting that it acquires a slight brownish

tinge. The nitric acid dissolves the colour-

ing principle of this precipitate.

When wine is reduced to the state of ex-

tract, alcohol poured upon it acquires a deep

tinge, in. the same manner as water does,

though not in an equal degree. But, besides

the colouring principle which then dissolves

itself, there is also a saccharine extractive

principle present, which facilitates the. so-

lution.
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The colouring principle, therefore, does

not appear to be of a resinous nature ; it ex-

hibits all the characters that belong to a very

numerous class of vegetable products, which

approach to the nature of the lees of wine,

though without possessing all its properties.

The greater number of colouring principles

are of this kind: they are soluble by the

acid of extractive matter, and, upon disen-

gaging them from this agent, they fix them-

selves in a solid form.

Wine-spirit, a term used by our distil-

lers, and which may seem to mean the same
thing with the phrase of spirit of wine ; but

they are taken in very different senses in the

trade.

Spirit of wine is tbe name given to the

common malt spirit, when reduced to an al-

cohol, or totally inflammable state ; but the

phrase wine-spirit is used to express a very

clean and fine spirit, of the ordinary proof

strength, and made in England from wines of

foreign growth.

The way of producing it is by simple dis-

tillation, and it is never rectified any higher

than common bubble-proof. The several

wines of different natures yield very different

proportions of spirit; but, in general, the

- strongest yield one-fourth, the weakest in

spirits one-eighth part of proof-spirit; that is,

they contain from a sixteenth to an eighth

part of their.quantity of pure alcohol.

WINMOWING-MACHINES. Machines
of this sort are in pretty general use, where

thrashing-mills, to which they may be attach-

ed, are not erected : they are made on dif-

ferent principles according to particular cir-

cumstances. Those contrived by Mr. Cor,

of Leicester, on Mr. Winlow’s plan, are good

implements, and will dress grain with much
dispatch. And there are others which are

employed in the northern districts, which are

made by Rodgers, that are also upon good

and convenient principles; as well as many
more in different places which have great

merit in their construction, and do their work

well and expeditiously. They are made of

different prices, from three to five or six.

pounds, and will last many years when the

materials of which they are formed are of a

proper kind.

WINTERA, a genus of plants of the class

polyandria, and order pentagynia ;
and in the

natural system arranged under the 12th or-

der, holoraceae. The calyx is three-lobed
;

there are six or twelve petals ; there is no

stvle; the fruit is a berry, which is club-

shaped as well as the germen. There are

three species, the aromatica, granadensis, and

axillaris.

Wintera aromatica, is one of the largest

forest-trees upon Terra del Fuego: it often

rises to the height of 50 feet. Its outward
• bark is on the trunk grey and very little

wrinkled, on the branches quite smooth and

green. The branches do not spread horizon-

tally, but are bent upwards, and form an ele-

gant head of an oval shape. The leaves come
out without order, of an oval elliptic shape,

quite entire, obtuse, flat, smooth, shining, of

,ii thick leathery substance, evergreen, on the

upper side of a lively deep-green colour, and

of a pale bluish colour underneath, without

any nerves, and their veins scarcely visible ;

they are somewhat narrower near the foot-

stalks, and there their margins are bent

downwards. In general, the leaves are from
j

three to four inches long, and between one
(

and two broad
; they have very short foot-

stalks, seldom half an inch long, which are !

smooth, concave on the upper side, and con-
vex underneath. From the scars of the old
footstalks the branches are often tubcrcu-
lated.

WIRE, a piece of metal drawn through
the hole ol an iron ii-ato a thread of a line-

ness answerable to the hole it passed through.
W ires are frequently drawn so fine as to be

wrought along with other threads ®f silk,

wool, flax, &c.
The metals most commonly drawn into

wire, are gold, silver, copper, and iron.

Gold wire is made of cylindrical ingots of
silver, covered over with a skin of gold, and
•thus drawn successively through a vast num-
ber of holes, each smaller and smaller

; till at
last it is brought to a lineness exceeding that
of a hair. That admirable ductility which
makes one of the distinguishing characters of
gold, is no where more conspicuous than in

this gilt wire. A cylinder of 48 ounces of
silver, covered with a coat of gold, only
weighing one ounce, as Dr. Halley informs
us, is usually drawn into a wire, two yards of

• which weigh no more than one grain : whence
98 yards 01 the wire weigh no more than 49
grains, and one single grain of gold covers
tlie 98 yards

; so that the ten-thousandth part
of a grain is above one-eighth of an inch
long.

Silver wire is the same with gold wire, ex-
cept that the latter is gilt, or covered with
gold, and the other is not.

There are also counterfeit gold and silver

wires
; the first made of a cylinder of copper,

silvered over, and then covered with gold:
and the second of a like cylinder of copper,
silvered over, and drawn through the iron,

after the same manner as gold and silver

wire.

Brass wire is drawn after the same manner
as the former. Of this there are diver's sizes,

suited to the different kinds of works. The
finest is used for the strings of musical instru-
ments, as harpsichords, &c.
1 he pin-makers likewise use vast quantities

of brass wire, to make their pins of.

Iron wire is drawn of various sizes, from
half an inch to one-tenth of an inch diameter,
and even smaller.

The first iron that runs from the stone
when meltiug, being the softest and toughest,
is preserved to make wire of. Iron wire is

made from bars of iron, called esleom-iron,
which are first drawn out to a greater length,
and to about the thickness of the little finger,

at a furnace, with a hammer gently moved by
water. [ hese thinner pieces are bored
round, and put into a furnace to anneal for

12 hours. A pretty strong fire is used for
this operation. After this they are laid under
water for three Orfour months, the longer the
better; then they are delivered to the work-
men, called rippers, who draw them into wire
through two or three holes. After this they
anneal them again for six hours, and water
them a second time for about a week, and
they are then delivered again to the rippers,
who draw them into wire of the thickness of a
large packthread. They are then annealed a
third time, and then “watered for a week
longer, and delivered to the small wire-
drawers, called overhouse-men.

W I T

In the mill where this work is performed*
there are several barrels hooped with iron,
which have two hooks on their upper sides,

on each ofwhich hang two links, which stand
across, and are fastened to the two ends of the
tongs which catch hold of the wire, and draw
it through the hole. The axis on which the
barrel moves does not run through the centre,
but is placed on one side, which is that on
which the hooks are placed

; and under-
neath there is fastened to the barrel a spoke of
wood, which they call a swingle, which is

drawn back a good way by t lie cogs in the
axis of the wheel, and draws back the barrel,
which falls to again by its own weight. The
tongs hanging on the hooks of the barrel, are
by the workmen fastened to the end of the
wire, and by the force of the wheel, the hooks
being pulled back, draw the wire through the
holes. The plate in which the holes are, is

iron on the outside, and steel on the inside
;

and the wire is anointed with train-oil, to
make it run the easier.

\\ ire of Lapland. The inhabitants of
Lapland have a sort of shining slender sub-
stance in use among them on several occa-
sions, which is much of the thickness and
appearance of our silver wire, and is there-
fore called, by those w ho do not examine its

structure or substance, Lapland wire. It is

made of the sinews of the rein-deer, which
being carefully separated in the eating, are,
by the women, after soaking it in water, and
beating, spun into a sort of 1 bread, of ad-
mirable fineness and strength, when wrought
to the smallest filament-; but when larger, is

very strong, and tit tor the purposes of strengtji
and force. Their w ire, as it is called, is made
of the truest ot these threads, covered with
tin. The women do this business ; and the
way they take is to melt a piece of tin, and
placing at the edge of it a horn with a hole
through it, they dra>v these sinewy threads*
covered with the tin. through ill hole, which
prevents their coming out too thick covered.
This drawing is performed with their teeth;
and there is a small piece of bone placed at
tbe top of the hole, where the wire is made
flat, so that we always find it rounded on all

sides but one, where* it is flat.

This wire they use in embroidering their
clothes, as we do gold and silver

; they often
sell it to strangers, under the notion of its hav-
ing certain magical virtues.

WITCHCRAFT. By 9 G. II. c. 5, no
prosecution shall be commenced or carried
on against any person for witchcraft, sorcery,
enchantment, or conjuration, or for charging
another with any such offence.

But if any person shall pretend to exercise
or use any kind of witchcraft, sorcery, en-
chantment, or conjuration, or undertake to
tell fortunes ; or pretend from his skill or
knowledge in any occult or crafty science, to
discover where, and in what manner, any
goods supposed to have been stolen or lost,
may be found ; he shall be imprisoned for a
year, and once in every quarter of that year
stand openly on the pillory for an hour ; and
further shall be bound to good behaviour as
the court shall award.
W1TENA-MOT, or Witena-gemot,

among our Saxon ancestors, was a term which
literally signified the assembly of the wise
men, and was applied to the great council of
the nation, of latter days called the parlia-
ment.
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WITH.ERINGIA, a genus of plants of the
class and order tetrandria monogyuia. Tire
corolla is sub-campanulate

; calyx very small,
four-toothed; perianthium two-celled. There
is one species, a herb of South America.
WITZEN1A, a genus of plants of the

class and order triandria monogjuia. The
corolla is one-petalled

; stigma emarginate ;

capsule superior. There is one species, a
herb of the Cape.
WITHERNAM, in law, a writ that lies

xvhere a distress is driven out of the county,
Sad the sheriff cannot make deliverance to

j

the party distrained ; in that case this writ is

directed to the sheriff, commanding him to
take as many of the beasts, or goods, of the
party into his keeping, till he make deliver-
ance of the first distress.

WITNESS, one who is sworn to give evi-
dence in a cause.

If a man is subpoenaed as a witness upon a
trial, he must appear in court on pain of 100/.
to be forfeited to the king, and 10/. together
•with damages equivalent to the loss sustained
by the w ant of his evidence to the party ag-
grieved. 3 Black. Com. 369.

But witnesses ought to have a reasonable
time, that their attendance upon the court
may be of as little prejudice to themselves as
possible ; and the court of king’s-bench held,
that notice at two in the afternoon to attend
the sitting that evening at Westminster was
too short a time. Str. 510.
Where a witness cannot be present at a

trial, he may, by consent of the plaintiff and
defendant, or by rule of court, be examined
Upon interrogatories at the judge’s chambers.
No witness is bound to appear to give evi-

dence in a cause unless his reasonable expence
is tendered him, and if he appears till such
charge is actually paid him, except he both
resides and is summoned to give evidence
within the bills of mortality.

WOAD, in botany. See Isatis, and In-
digo.
WOLF, See Canis.
WOLF-HOLES, in the defence of places,

are round holes, generally about two or three
feet in diameter at the top, one at bottom,
and two and a half deep, dug in the front of
any work. Sometimes a sharp-pointed stake
or two are fixed at the bottom, and covered
with very thin planks, and green sods; con-
sequently the enemy, on advancing, fall in,

and are put.into confusion.

WOLFRAM, fin ore of tungsten, is found
,jn different parts of Germany, in Sweden, Bri-
tain, T ranee, and Spain

; and almost con-
stantly accompanied by ores of tin. It oc-
curs both massive and crystallized. The
primitive form of its crystals," according to the
observations ot Mr. Haiiy, is a rectangular
parelleloptped, whose length is 8.66, whose
breadth is five, and thickness 4.33. It is not
common, however, to find crystals of this per-
fect form in many cases: the angles, and some-
times the edges, of the crystal are wanting

;

owing, as Mr. Hauy has shewn, to the super-
position of plates, whose edges or angles de-
crease according to a certain law.

Colour brown or brownish black. Streak
reddish brown. Powder stains paper with
the same colour. Texture foliated. Easily
separated into plates by percussion. Specific
gravity from 7. to 7.3. Moderately electric
by communication. Not magnetic. Infusi-

ble by tiie blowpipe. Forms with borax a
Vol.II.

woo
greenish globule, and with microcosmic salt a
transparent globule of a deep red.

The specimen of this ore, examined by
Messrs. d’Elhuyarts, was composed of

65 oxide of tungsten

22 oxide of manganese
13 oxide of iron

100 .

Another specimen from Puy-lcs-Mines in

France, analysed by Vauquelin and Hecht,
contained

67.00 oxide of tungsten
18.00 black oxide of iron

6.25 black oxide of manganese
1.50 silica

7.25 oxide of the iron and manganese

100.00
WOMEN. By the 26 G. II. c. 33, no suit

shall be had in any ecclesiastical court, to
compel a celebration of marriage in facie ec-
clesia;, by reason ofany contract ofmatrimony
whatsoever, whether per verba de praesenti, or
per verba de futuro : and the marriage of
any person under the age of twenty-one,
without the consent of parents or guardians,
shall be null and void.

By 20 II. VI. c. 9 peeresses shall be tried
as peers for treason or felony.

And by stat. 3 W. c. 9, a woman being
convicted of an offence, for which a man may
have his clergy, shall suffer the same punish-
ment that a man should suffer, who has the
benefit of his clergy allowed ; that is, shall be
burnt in the hand, and further kept in prison
as the court shall think fit, not exceeding one
year.

But she shall be only once intitled to the
benefit of the said statute.

WOOD, a solid substance, whereof the
trunks and branches of trees consist. See the
articles Tree, Trunk, Branch, Under-
wood, Plants, physiology of. Timber,
&c.
The wood lies immediately under the

bark, and forms by far the greatest part
of the trunk and large branches of trees. It

consists of concentric layers, the number of
which increases with the age of the part.
Each of these layers, as Mr. Duhamel ascer-
tained, may be separated into several thinner
layers, and these are composed chiefly of lon-
gitudinal fibres. Plence the reason that wood
may be much more easily split asunder than
cut across.

The wood, when we inspect it with atten-
tion, is not, through its whole exent, the same;
the part of it next the bark is much softer and
whiter, and more juicy than the rest, and has
for that reason obtained a particular name

;

it has been called the alburnum or aubier.
The perfect wood is browner, and harder,
and denser, than the alburnum, and the layers
increase in density the nearer they are to the
centre. Sir John Hill gave to the innermost
layer of wood the name of corona; or rather
he gave this name to a thin zone which, ac-
cording to him, lies between the wood and
the pith.

Mortimer observes that all kinds of wood
are to be preserved from insects and from
many other occasions of decay, by oily sub-
stances, particularly the essential “oils of ve-
getables. Oil of spike is excellent; and oil

of juniper, turpentine, or any other of this

kind, will serve the purpose
;
these will pre-

serve tables, instruments, &c. from being
eaten to pieces by these vermin

; and linseed-
oil will serve, in many cases, to the same pur-
pose; probably nut-oil will do also, and this

is a sweeter oil, and a better vaniish for
wood.
Some of the West Indian trees afford a sort

of timber which, if it would answer in point of
size, would have great advantages over any
of the European wood in ship-building for the
merchant-service, no worm ever touching
this timber. The acajou, or tree which pro-
duces the cashew-nut, is of this kind; and
there is a tree of Jamaica, known by the name
of the white wood, which has exactly the
same property

;
and so have many other of

their trees.

To season wood expeditiously for sea-ser-
vice, Mr. Boyle observes, that it has been
usual to bake it in ovens.
The art of moulding wood is mentioned

by Mr., Boyle as a desideratum in the art of
carving. He says, he had been credibly in-

formed of its having been practised at the
Hague; and suspects that it might have been
performed by some menstruum that softens
the wood, and afterwards allows i • to harden
again, in the manner that tortoise-shell is

moulded; or perhaps by reducing the wood
into a powder, and then uniting it into a mass
with strong but thin glue. And he adds, that,
having mixed saw-dust with a fine glue made
of isinglass, slightly straining out what was
superfluous through a piece of linen, the re-

mainder, formed into a ball, and dried, be-
came so hard as to rebound when thrown;
against the floor.

The people who work much in wood, and
about small works, find a very surprising
difference in it, according to the different sea-
sons at which the tree was cut down

;
and thts

not regularly the same in regard to all species,
but different in regard to each. The button-
mould makers find that the wood of the pear-
tree, cut in summer, works toughest

; holly,

oil the contrary, works toughest when cut
in wfinter; box is mellowest when it has been
cut in summer, but hardest when cut* about
Easter; hawthorn works mellow when cut
about October, and the service is always
tough if cut in summer.

Wood Staining.
To stain zvood yellow . lake any while

wood, and brush it over several times with
the tincture of turmeric root, made by putting
an ounce of turmeric, ground to powder, to a
pint of spirit, and after they have stood for

some days, straining off the tincture. Ifth©
yellow colour is desired to have a reddish
cast, a little dragon’s blood must be add-
ed.

A cheaper, butless strong and bright yellovf

is, by the tincture ofFrench berries made boil-

ing-hot.

Wood may also be stained yellow by means
of aqua fortis, which will sometimes produce a
very beautiful yellow colour, but at other
times a browner. Care must be taken,
however, that the aqua fortis is not too
strong

; otherwise a blackish colour will be the
result.

To stain wood red. For a bright red stain

for wood, make a strong infusion of Brazil

wood in stale urine, or water impregnated
with pearl-ashes, in the proportion of an ounce
to a gallon; to a gallon of either of which,
the proportion of Brazil wood must, be a
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pound, which being put to them, they must

stand together for two or three days, often

stirring the mixture. With this infusion

strained, and made boiling-hot, brush over

the wood to be stained till it appears strongly

coloured ;
then, while yet wet, brush it over

with alum-water made in the proportion of

two ounces of alum to a quart of water.

For a less bright red dissolve an ounce of

dragon’s blood in a pint of spirit of wine, and

brush over the wood with the tincture till the

stain appears to be as strong as is desired ;

but this is, in fact, rather lacquering than stain-

ing.

For a pink or rose red, add to a gallon of

the above infusion of Brazil wood two addi-

tional ounces of the pearl-ashes, and use it as

was before directed: but it is necessary, in

this case, to brush the wood over with alum-

water. By increasing the proportion of pearl-

ashes, the red may be rendered yet paler

:

but it is proper, when more than this quantity

is added, to make the alum-water stronger.

To 'Stain wood blue. Wood may be stained

blue by means either of copper or indigo.

The method of staining blue with copper

is as follows: Make a solution of copper in

aqua fortis, and brush it while hot several

times over the wood ;
then make a solution of

pearl-ashes in the proportion of two ounces

to a pint of water, and brush it hot over the

wood stained with the solution of copper, till

it is of a perfectly blue colour.

To stain wood green. Dissolve verdigrise

in vinegar, or crystals of verdigrise in water,

and with the hot solution brush over the wood
till it is duly stained.

To stain zvood purple. Brush the wood
to be stained several times with a strong de-

coction of logwood and Brazil, made in the

proportion of one pound of the logwood, and

a quarter of a pound of the Brazil, to a gallon

of water, and boiled for an hour or more.

When the wood has been brushed over till

there is a sufficient body of colour, let it dry,

and then be slightly passed over by a solution

of one drachm of pearl-ashes in a quart of wa-

ter. This solution must be carefully used, as

it will gradually change the colour from a

brown red, which it will be originally found

to be, to a dark blue purple, and therefore

its effect must be restrained to the due point

for producing the colour desired.

To stain wood a mahogam/ colour. The
substances used for staining mahogany colour

are madder, Brazil wood, and logwood: each

of which produces reddish brown stains, and

they must be mixed together in such propor-

tions as will produce the tint required.

To stain zvood black. Brush the wood se-

veral times over with a hot decoction of log-

wood. Then having prepared an infusion of

galls by putting a quarter of a pound of pow-

dered galls to two quarts of water, and set-

ting them in the sunshine, or any other gentle

heat, for three or four days, brush the wood
overthree or four times with it, and it will be

©f a beautiful black. It may be polished with

a hard brush and shoemakers’ black wax.

Wood, fossile

:

whole trees, or parts of

them, are very frequently found buried in the

earth, and that in different strata; sometimes

in stone, but more usually in earth, but some-

times in small pieces loose among gravel. See

Petrifaction.
WOODCOCK. See the article Scoio-

*AX.
11

Woodcock-shell, in natural history,

the variegated yellowish purpura, with tuber-

cles, aud a long beak ;
and the thorny wood-

cock-shell is the yellow long-beaked purpura,

with long and crooked spines.

WOODLOUSE. See Oniscus.
WOODPECKER. See Picus.

WOOF, among manufacturers, the threads

which the weavers shoot across with an instru-

ment called the shuttle. The woof is of dif-

ferent matter, according to the piece to be

wrought. In taffety, both woof and warp are

silk. In mohairs, the wOof is usually wool,

aud the warp silk. In satins, the warp is

frequently flax, and the woof silk.

WOOL, a kind of long, soft, curly hair

(see the article Hair), which covers the

skin of several of the ruminating animals, but

which is particularly cut or shorn from that of

the sheep, is in such universal use, that we
should think it must be one of those animal

substances most accurately known; it is,

however, within a few years, that chemists

have occupied themselves with examining it.

Formerly, they contented themselves with

considering it as diffusing a disagreeable

smell when it was burned, and as yielding

much oil and carbonat of ammonia, by dis-

tillation. It had been remarked in common
life, that it did not inflame without great dif-

ficulty, and that it exhaled a very tetid thick

smoke, instead of taking a bright flame. I i-

nally, it was known, that the caustic alkalies

easily corroded it, and that it quickly received,

and forcibly retained, the colouring matters

that were imprinted upon it, so that it deserv-

ed the first rank amongst the substances to be

dyed. The extremely numerous uses, to

which it has been appropriated in a number

of arts from time immemorial, had brought

all its useful properties to light ;
but chemis-

try had considered it only under its most ge-

neral relation with all the animal matters,

without ascertaining any thing specific in it.

Berthollet began to occupy himself particu-

larly with it in 1784 and 1785. .lie has

shewn that the caustic alkaline leys dissolve

it entirely, and that the acids precipitate it

from this solution ;
in this combination, he

has sought the mode of action which the alka-

lies exert upon animal substances, and he has

particularly availed himself of it, for explain-

ing the very remarkable energy which exists

between these two matters. In this manner

he has especially accounted for the action of

the lapis causticus, upon the bodies of ani-

mals. He has, moreover, shown that the

coal of wool was difficult to be burned, like

that of all the animal compounds ;
that wool,

treated by the nitric acid, afforded azotic gas,

and oxalic acid, with a fatty matter. Chap-

tal, applying this solution of woo! in the alka-

lies, to the processes of the manufacture of

cloth, has represented it as a soap of great

utility for these manufactures, and very well

adapted for being substituted instead ot that

which is fabricated with vegetable oil. Wool
has, moreover, been considered as a very bad

conductor of caloric ;
and upon this principle

it has been explained, how, by retaining that

which exhales from our bodies, it forms the

warmest clothing, the best adapted for mode-

rating the severity of the winters. See

Hair.
The facts contained in the article to which

we refer, will explain all the phenomena, and

,

all the properties which wool presents, in the

frequent and advantageous uses to which it is

constantly applied. The warmth which it af-

fords as clothing or covering, its impenetra-
bility by water, its tine colouration, the dura-
bility and solidity of its dyes, its destruction

by the alkalies, the facility -with which grease
and oils penetrate 'it, the extension of the
spots which are formed upon it, even the use
which it has, and the functions which it per-
forms upon the bodies of those animals which
are covered with it, and from which we take
it in order to clothe ourselves

;
the adherent

and fetid oil
;
the exudation with which it is

impregnated upon the bodies of sheep
; the

manner in which it defends them against the
rain and the water, which are so hurtful to

them; its slow combustion; the yellowness
and loss of tenacity that are produced in it by
long exposure to the air: in a word, all that

appertains to its characters, its formation, its

use, ils so various properties, its destruction,,

becomes clear and easily conceivable by the

distinct determination of its nature, and of its

composition.

Wool, either in a raw or manufactured
state, has always been the principal of the-

staple articles of this country. The price of
wool was in very early times much higher in

proportion to the wages of labour, the rent of
land, and the price of butcher’s meat, than at

present. It was before the time of Edward
111. always exported raw, the art of working
it into cloth and dyeing being so imperfectly

known, that no persons above the degree of
working people could go dressed in cloth of
English manufacture.

The first steps taken to encourage the
manufacture of woollen cloths was by Edward
the Third, who procured some good workmen
from the Netherlands by means of protection
and encouragement. The value of wool was
considered as so essentially solid, that taxes

were voted in that commodity, reckoning by
the number of sacks

;
and in proportion to

the price of the necessaries of life and value
of silver, wool was at least three times dearer
then than it is now. The manufacturing of
cloth being once introduced into the country,

the policy of preventing the exportation of
the raw’ material was soon evident; and the
first act, was that of H. IV. c 2., by which,

the exportation of sheep, lambs, or rams, is

forbidden under very heavy penalties.

By stat. 28. Geo. III. all former statutes

respecting the exportation of w'ool and sheep
are repealed, and numerous restrictions are

consolidated in that statute.

By this act, if any person shall send or re-

ceive any sheep on board any vessel, to be
carried out of the kingdom, such vessel shall

be forfeited, and the person so offending shall

forfeit 3/. for every sheep, ar.d suffer solitary

imprisonment for three months. But wether
sheep, by a licence from the collector of the
customs, may be taken on board for the use of

the ship’s company
;
and every person who

shall export any wool, or woollen articles

slightly made up, so as easily to be reduced
again to wool, or any fuller’s earth or tobac-

co-pipe clay, and every carrier, ship-owner,

commander, mariner, or other person, who
shall knowingly assist in exporting, or at-

tempting to export, these articles, shall forfeit

three shillings for every pound weight, or the

sum of 50/. in the whole, at the election of

the prosecutor, and shall also suffer solitary

imprisonment for three months. But wool
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1may tie carried coastwise upon being duly en-

tered, and security being given according to

the directions of the statute, to the officer of

the port whence the same shall be conveyed

;

and the owners of sheep within five miles of

the sea, and ten miles in Kent and Sussex,

cannot remove the wool,- without giving no-

tice to the officer of the nearest port, as di-

rected by the statute.

Woollen Cloth, interment in. By 30

G. II. c. 3. (an act which is required to be gi-

ven in charge at the assizes and sessions, and
to be read four times publicly each year in the

S church by every parson), no corpse of any
person (except of those who die of the plague)

shall be buried in any shirt, shift, sheet, or

shroud, or any thing made or mingled with

iiax, hemp, silk, hair, gold, or silver, or in

any stuff or thing not made of sheep’s wool

only ;
or be put into any coffin lined or faced

with any sort of clothier-stuff, or any other

thing, made of any other material than sheep’s

wool only, under penalty of 51. to be recover-

ed by distress and sale of the goods and chat-

tels of the party deceased.

Wool-combers,' By 35 G. III. c. 124,

all those who have served an apprenticeship

to the trade of a wool-comber, or who are by
law entitled to exercise the same, and also

their wives and children, may set up and ex-

ercise such trade, or any other trade or busi-

ness they are apt and able for, in any town or

place within this kingdom, without any mo-
lestation ; nor shall they be removeable from
such place by the poor laws.

WORD, in a military sense, signifies sig-

nal, token, order ; as watch-word, &c.
The Word, ) is a peculiar word that

Watch Word, $ serves for a token and
mark of distinction, given out in the orders of

the day in times of peace, but in war every

evening in the field, by the general who com-
mands, and in garrison by the governor, or

other officer commanding in chief, to prevent

surprise, and hinder an enemy, or any trea-

cherous person, from passing backwards and

forwards. This watch-word is generally

called the parole, and to it is added the coun-

tersign. The first is known to all officers and

non-commissioned officers, the latter only to

the sentinels. The officers that go the rounds,

or patroles, exchange the word with the offi-

cers on duty ; nor must the sentinels let any

one pass who has not got the countersign.

Words ofcommand, certain terms which

have been adopted for the exercise and move-
ment of military bodies, according to the na-

ture of each particular service. Words of

command are classed under two principal

heads, and consist ofthose which are given by
the chief or commander of a brigade, batta-

lion, or division, and of those which are utter-

ed by the subordinate leaders of troops, &c.
WORD, in language, an articulate sound, re-

presenting some idea or conception of the mind.

The copiousness of the English language is

proved by the following enumeration of the

words in Johnson’s Dictionary:

Articles - 8

Nouns substantive - 20409

Adjectives — 9053

Pronouns - - - 41

factive
neuter

5445
2425

1. !
passive

v erbs i defective (or imperfect) 5
1auxiliary

impersonal V

7880

1

38
125

3
4967

<»592
2096

y

69
19

68

- 40301

It must be remarked, however, that in this

list many of the compound words are not
reckoned

; that the participles are those only
having no verbs to which they may be referred,

as beloved ; that though so few verbal and par-
ticipial nouns are stated by Johnson, yet every
active verb may supply one of the former de-

scription, and every verb one of the latter ; and
that both these (verbal and participial nouns)
seem to be merely different applications of a
true gerund.

WORDS, which may be taken or inter-

preted by law in a general or common sense,

ought not to receive a strained or unusual
construction : and amtdguous words are to be
construed so as to make them stand with law

and equity, and not to be wrested to do wrong.

2 Lill. 711. See lGVin.Abr.

Words, Defamatory, are in some
cases indictable, as calling a justice of the

peace a rogue ; and in others actionable, as

to say such an attorney is a rogue.

WORKING IN HARVEST. A person
may go abroad to work in harvest, carrying
with him a certificate from the minister, and
one churchwarden or overseer, that he has a
dwelling-house or place, in which he inha-

bits, and has left wife and children, or some
of them, there (or otherwise as his condition

shall require), and declaring him an inhabi-

tant there. A person carrying such certifi-

cate with him, shall not be apprehended un-

der the stat. 1 7 G. II. c. 5. commonly called

the vagrant act.

WORMS. See Vermes, and Medi-
cine.

WORMWOOD. See Artemisia.

WOUND. See Surgery.

WRECK, such goods as after a shipwreck

are cast upon the land by the sea, and left

there within some county, for they are not

wrecks so long as they remain at sea, being

within the jurisdiction of the admiralty.

Various statutes have been made relative to

wreck, which was formerly a perquisite be-

longing to the king, or by special grant to the

lord of the manor
;

it is now, however, held,

that if proof can be made of the property of

any of the goods or lading which come to

shore, they shall not be forfeited as wreck.

By the 3 Ed. c. 4, the sheriff of the county
shall be bound to keep the goods a year and a

day; that if any man can prove a property in

them, either in his own right, or by right of

representation, they shall be restored to him
without delay.

Verbal noun
Participles -

***** isr* :

Adverbs -——- in ly

Prepositions -

Conjunctions -

Interjections -

Total

By stat. 26. G. II. c. 19, plundering any
vessel either in distress or wreck, and whether
any living creature is on board or not, or pre-

venting the escape of any person that endea-

vours to save his life, or putting out false lights

to bring any vessel into danger, are all de-

clared to be capital felonies; and by this sta-

5 Z 2

W U. It 91*

tute, pilfering any goods cast ashore is de-

clared to be petty larceny.

WREN. See Motacilla.

WRIST. See Anatomy.
WRIT, is the king’s precept, by which

any thing is commanded touching a suit or ac-

tion; as the defendant or tenant to be sum-
moned, a distress to be taken, a disseisin to

be redressed, &c. And these writs are di-

versly divided; some in respect of their or-

der, or manner of granting, are termed ori-

ginal, and some judicial.

Original writs, are those that are sent out

for the summoning of the defendant in a.

personal, or the tenant in a real action, be-

fore the suit begins, or rather to begin the

suit.

The judicial writs are those which are

sent out by order of the court where the

cause depends, upon occasion after the suit

is begun.

Original writs are issued out in the court of
chancery, for the summoning a defendant to

appear, aud are granted before the suit is be-

gun, to begin the same: and judicial writs

issue out of the court where the original is re-

turned, after the suit began. The original

bear date in the name of the king
; but the

judicial writs bear teste in the name of the

chief justice.

Writ of Assistance, issues out of the
exchequer, to authorize any person to take a
constable, or other public officer, to seize

goods or merchandize prohibited and uncus-
tomed.

It is also a writ issuing out of the chance-
ry to give a possession.

Writ of Inquiry of Damages, a judi-

cial writ that issues out to the sheriff, upon a
judgment by default, in action of the case,

covenant, trespass, trover, 8rc. commanding
him to summon a jury to inquire what da-

mages the plaintiff has sustained occasion^
prsemissiorum ; and when this is returned with
the inquisition, the rule forjudgment is given
upon it: and if nothing is said to the con-
trary,judgment is thereupon entered. 2 Lill.

Abr. 721.

A writ of inquiry of damages, is a mere ia-

quest of office, to inform the conscience of
the court

; who, if they plCase, may themselves
assess the damages. And it is accordingly
the practice, in actions upon promissory notes
and bills of exchange, instead of executing a
writ of inquiry, to apply to the court for a
rule to shew cause, why it should not be re-

ferred to the master to see what is due, &x\
which rule is made absolute unless good
cause is shewn to the. contrary.

WRITER of the tallies, an officer of the
exchequer, being clerk to the auditor of the
receipt, who writes upon the tallies, the whole
letters of the teller's bill.

WULFERRIA, a genus of plants of the
class and order dhtndria monogynia. The
corolla is tubular, ringent, with the upper lip

short: calyx five-parted; capsules two-ceil-

ed, four-valved. There is one species, a
herb of Carinth/a.

WURMBEA, a genus of plants of the
class and order hexandria tr.gynia. The
corolla is six-parted, with an hexangular tube

;

filaments inserted into the throat. T here
are three species, herbs of the Cape. *
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'V' or x, the twenty-second letter of our
alphabet. In numerals it expresses 10,

whence in old Roman manuscripts it is used

for denarius
; and as such seems to be made

of two V’s placed one over the other. When
a dash is added over it, thus X, it signifies

ten thousand.

XANTHE, a genus of plants of the class

and order dioecia syngenesia. The flowers

are dioecious; the calyx live-parted; corolla

5-6 petalled. 'There are two species, shrubs

of Guiana.

XANTHIUM, a genus of plants of the

class moncecia, order penlandria, and arran-

ged in the natural classification under the 49th

order, composite. The male flowers are

composite, common calyx imbricated ;
co-

rolluke monopetalous, tubular, quiiupiefid.

Female : calyx involucrum of two leaves,

containing two flowers
;

corolla 0; drupa
dry, prickly

;
nucleus bilocular. There are

five species, only one of which is a native of

Britain, the strnmarium or less burdock. The
stem of this plant is a foot and a half high,

thick, often spotted ;
leaves heart-shaped,

lobed, on long footstalks. Flowers, male
and female, many together, in the alse of the

leaves. The leaves are bitter and astringent.

A decoction of the whole plant affords a

showy yellow colour, but it is better if only

the flowers are used. Florses and goats eut

it : cows, sheep, and swine, refuse it.

XANTHIORZA, a genus of plants of the

class and order pentandria polygamia. There
is no calyx

; the petals five ; nectarines five,

pedicelled ; capsules five, one-seeded. There
is one species, a shrub of North America.

XANTHOXYLUM, the tooth-ache tree,

a genus of plants of the class and order dioecia

pentandria. The calyx is five-parted
;

no
corolla

; fern. pist. five
;
capsules live, one-

seeded. There is one species, a tree of Ja-

maica.

XERANTHEMUM, a genus of the syn-

genesia polygamia superflua ciass of plants

;

the compound flower of which is unequal, and

consists of many tubulous hermaphrodite

floscules placed on the disc, and also a few

female tubulated ones on the verge; the seeds

are oblong, coronated, and contained in the

«up. There are twenty-seven species.

XT' the twenty-third letter of our alphabet.

9 Y is a numeral, signifying 150, or ac-

cording to Baronius, 159 ;
and with a dash

at top, as Y, it signified 150,000.

YACHT. This word is taken from the

Dutch. It is a small ship with one deck, car-

rying four, eight, or twelve guns, and thirty

or forty men. Yachts, in general, are from
thirty to 1 60 tons; contrived and adorned
both withinside and without, for carrying

state passengers. They answer the purposes

of business as well as pleasure, being remark-
ably good sailers.

YARD. See Measure.

Y^rds of a ship, are those long pieces of

X.
XTMENIA, a genus of plants of the class

and order pentandria monogynia. The calyx

is a perranthiom, composed of three small,

cordated, and deciduous leaves
;
the corolla

is formed of four petals, of a campanulated
figure, divided at the edge into three erect,

oblong, obtuse segments ; the germen is

small, and of a suboval figure
;
the fruit is an

oval drupe, containing one cell
;
the seed is

oval, unilocular, and smooth, There are

three species, trees of the Westjndies.

XIPH1AS, in zoology', the sword-fish, a

genus of fishes belonging to the order of

apodes. The upper jaw terminates in a long
sword-shaped rostrum, from which it is called

the sword-fish: there are no teeth in the

mouth
; t'ne gill membrane has eight rays

;

and the body is somewhat cylindrical. There
is but one species, viz. the gladius, found in

the European ocean. This fish sometimes
frequents our coasts, but is much more com-
mon in the Mediterranean sea, especially in

the part that separates Italy from Sicily,

which has been long celebrated for it : the

promontory Pelorus, now Capo di Faro, was
a place noted for the resort of the xiphias,

and possibly the station of the speculatores,

or the persons who watched and gave notice

of the approach of the fish.

The antient method of taking them is par-

ticularly described byr Strabo, and agrees ex-

actly with that practised by the moderns.
A man ascends one of the cliffs that overhang
the sea : as soon as he spies the fish, he gives

notice, either by his voice or by signs, of the

course it takes. Another, that is stationed in

a boat, climbs up the mast, and on seeing the

sword-fish, directs the rowers towards it. As
soon as he thinks they are got within reach,

he descends, and taking a spear in his hand,

strikes it into the fish
; which, after wearying

itself with its agitation, is seized and drawn
into the boat. It is much esteemed by the

Sicilians, who buy it up eagerly, and at its

first coming into season, give about six-pence

English per pound. The season lasts from
May till August. The antients used to cut

this fish into pieces and salt it
;
whence it was

called TomusThurianus, fromThurii, a town
iii the bay of Tarentum, where it was taken

and cured.

Y.
timber which are made a little tapering at

each end, and are fitted each athwart its pro-

per mast, with the sails made fast to them, so

as to be hoisted up, or lowered down, as occa-

sion serves. They have their names from the

masts to which they belong. As for the

length of the main-yard, it is usually five-

sixths of the length of the keel, or six-sevenths

of the length of the main-mast. Their thick-

ness is commonly three quarters of an inch

for every yard in length. The length of the

main-top-yard is two-fifths of the main-yard
;

and the Tore-yard four-fifths of it. The sprit-

sail-yard, and cross-jack-yard, are half the

mizen-yard
;
and the thickness of the mizen-

yard and sgritsail-yard is half an inch for

The sword-fish is said to be very voracious,
and that it is a great enemy to the tunny, who
(according to Belon) areas ijiuch terrified at
it as sheep are at the sight of a wolf. It is a
great enemy to the whales, and frequently,
destroys them.
XIPHIDIUM, a genus of plants of the

class and order triandria monogynia. The
corolla is six-petalled, equal

; capsules supe-
rior, three-celled, many-seeded. There is

one species, a herb of the W est Indies.

XYLO-ALOES, or Aloe-wood, in phar-
macy. See Excoecaria.

XYLOCARPUS, a genus of plants of the
class and order octandria monogynia. The
calyx is four-toothed

; the corolla four-pe-
talled

;
nectarium eight-cleft

; filaments in-
serted in nect. ; drupe lour or five-grooved ;
nuts eight or ten. There is one species, a
tree of the East Indies.

XYLOMELUM, a genus of plants of the
class and order tetrandria monogynia. The
ament, is with a simple scale

;
petals four*

staminiferous
;
stigma club-shaped, obtuse*

There is one species, of no note.

XYLOPHYLLA, a genus of plants of
the class and order pentandria trigynia. The
calyx is five-parted, coloured; corolla none;,
one stigma, jagged; capsule three- celled

seeds two. There are seven species, shruba
of the West Indies.

XYLOPIA, a genus of plants of the class
and order polyandria polygynia. The calyx,
is tlnee-leaved

;
petals six

;
capsule one or

two seeded, four-cornered, two-valved
seeds ariiled. There are three species, trees
of the West Indies.

XYLOSMA, a genus of plants of the class
and order dioecia polyandria. The calyx is

four or five parted; corolla none; male
stamina twenty to fifty

; female style scarce-
ly any ; stigma trifid

;
berry dry

; seeds two*,
three-sided. There are two species.

XYRIS, a genus of tire triandria monogy--
nia class of plants, the flower of which consists-
of three plain, patent, large, crenated petals,
with narrow ungues, of the length of the cup.
The fruit is a roundish, trilocular, trivalvular

capsule, within the cup, with a great number,
of very small seeds. There are three spe»
cies.

every yard in length. All small yards are
half the great yards from cleat to cleat. When
a yard is down a portlast, it gives the length
of all top-sail-sheets, lifts, ties, and bunt-
lines, as also of the leech-lines and halliards,

measuring from the hounds to the deck : and
when it is hoisted, it gives the length of clew-
lines, clew-garnets, braces, tackles, sheets,
and bow-lines.

There are several sea-terms relating to the
management of the yards; as, square the
yards

;
that is, see that they hang right across

the ship, and no yard-arm traversed more
than another : top the yards, that is, make
them stand even. To top the main and fore-

yards, the clew-lines are the most proper;
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hut when the top-sails are stowed, then the

top-sail-sheets will top them.
Yard-arm is that half of the yard that is

on either side of the mast, when it lies athwart
the ship.

YARN, wool or flax spun into thread,

of which they weave cloth.

Yarn is ordered after the following manner:
After it has been spun upon spindles, spools,

or the like, they reel it 'upon reels, which are

hardly two feet in length, and have but two
contrary cross-bars, being the best, and the

least liable to ravelling. In reeling of fine

yarn, the better to keep it from ravelling, you
must, as ii is reeled, with a tye-band of big

twist, divide the slipping orskain into several

leys, allowing to every ley eighty threads,

and twenty leys to every slipping, if the yarn
is very line

; otherwise less of both kinds.

The yarn being spun, reeled, and in the slip-

pings, the next thing is to scour it. In order
to fetch out the spots, it should be laid in luke-

warm water for three or four days, each day
shifting it once, wringing it out, and laying it

in another water of the same nature : then
carry it to a well or brook, and rinse it till

nothing comes from it but pure clean water:
that done, take a bucking-tub, and cover the

bottom with very fine ashen ashes
; and then

having opened and spread the slippings, lay

them on those ashes, and put more ashes

above, and lay in more slippings, covering
them with ashes as before

;
and thus lay one

upon another, till all the yarn is put in: af-

terwards cover up the uppermost yarn with a

bucking cloth, and, in proportion to the size

of the tub, lay in it a peck or two more of

ashes: this done, pour upon the uppermost
cloth a great deal of warm water, till the tub
can receive no more, and let it stand so all

night. Next morning you are to set a kettle

of clean water on the fire
; and when it is

warm, pull out the spiggot of the bucking
tub, to let the water run out of it, into ano-

ther clean vessel
;
as the bucking tub wastes,

fill it up again with the warm water on the

fire : and as the water on the fire wastes, so

likewise fill that up with the lye that comes
from the bucking-tub; ever observing to

make the lye hotter and hotter, till it boils :

then you must, as before, ply it with the boil-

ing lye at least four hours together, which is

called the driving of a buck of yarn.

All this being done, for the whitening of it,

you must take off the bucking cloth ;
then

putting the yarn with the lye-ashes into large

tubs, with your hands labour the yarn, ashes,

and lye, pretty well together ; afterwards car-

ry it to a well, or river, and rinse it clean ;

then hang it upon poles in the air all day, and
in the evening take the slippings down, and

lay them in water all night
;
the next day hang

them up again, and throw water upon them
as they dry, observing to turn that side outer-

most which whitens slowest. After having

done this for a week together, put all the yarn

again into a bucking-tub, without ashes, co-

vering it as before with a bucking cloth
;
lay

thereon good store of fresh ashes, and drive

that buck, as before, with very strong boiling

lye, for half a day, or more
;
then take it out,

and rinse it, hanging it up, as before, in the

day-time, to dry, and laying it in water at

night, another week : lastly, wash it over in

fair water, and so dry it up. Your yarn be-

ing thus scoured and whitened, wind it up
into round balls of a moderate size,

a

YEA
YEAR, in the full extent of the word, is a

system or cycle of several months, usually

12. Others define year, in the general, a
period or space of time, measured out by the

revolution of some celestial body in its orbit.

Thus, the time in which the fixed stars make
a revolution, is called the great year

; and
the times in which Jupiter, Saturn, the Sun,
Moon, &c. complete their courses, and return

to the same point of the zodiac, are respec-

tively called the years of Jupiter and Saturn,

-and the solar and lunar years, &c.
As year denoted originally a revolution,

and was not limited to that ot the Sun
;

ac-

cordingly we find by the oldest accounts,

that people have, at different times, expressed
other revolutions by it, particularly that of

the Moon ; and consequently that the years
of some accounts, are to be reckoned only

months, and sometimes periods of 2, or 3, or

4 months. This will help us greatly in un-

derstanding the accounts that certain nations

give of their own antiquity, and perhaps of

the age of men. We read expressly, in seve-

ral of the old Greek writers, that the Egyp-
tian year, at one period, was only a month

;

and we are farther told that at other periods it

was three months, or four months
;
and it is

probable that tire children of Israel followed

the Egpptian account of their years. 'The

Egyptians talked, almost 2000 years ago, of

having accounts of events 48,000 years dis-

tance. A great deal must be allowed to fal-

lacy, on the above account
;
but beside this,

the Egyptians had, in the time of the Greeks,
the same ambition which the Chinese have at

present; and wanted to pass themselves upon
that people, as these do upon us, for the old-

est inhabitants of the earth. They had re-

course also to the same means; and both the

present and the early impostors 'have pre-

tended to antient observations of the heavenly
bodies, and recounted eclipses in particular,

to vouch for the truth of their accounts.
t

Since the time in which the solar year, or

period of the earth’s revolution round the

sun, has been received, we may account with

certainty
;

but for those remote ages, in

which we do not know with certainty what is

meant by the term year, it is impossible to

form any conjecture of the duration of time
in the accounts. The Babylonians pretend

to an antiquity of the same romantic kind

;

they talk of 47,000 years in which they had
kept observations

; but w7e may judge of

these as of the others, and of the observations

as of the years. The Egyptians speak of the

stars having four times altered their courses

in that period which they claim for their his-

tory, and that the Sun set twice in the east.

They were not such perfect astronomers, but,

after a roundabout voyage, they might per-

haps mistake the east for the west when they

came in.

Year, or solar year, properly, and by
way of eminence so called, is the space of

time in which the sun moves through the

twelve signs of the ecliptic. This, by the

observations of the best modern astronomers,

contains 365 days, 5 hours, 48 minutes, 48

seconds
;
the quantity assumed by the au thors

of the Gregorian calendar is 365 days, 5

hours, 49 minutes. But in the civil or popu-

lar account, this year contains only 365 days

;

except every fourth year, which contains

366.

The vicissitude of seasons seems to have
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given occasion to the first institution of the

year. Man, naturally curious to know the

cause of that diversity, soon found it was the

proximity and distance of the sun
;
and there-

fore gave the name year to the space of time
in which that luminary performed his whole
course, by returning to the same point of his

orbit. According to the accuracy in their

observations, the year of some nations was
more perfect than that of others, but none of

them quite exact, nor whose parts did not

shift with regard to the parts of the sun’s

course.

According to Herodotus, it was the Egyp-
tians who tirst formed the year, making it to

contain 360 days, which they subdivided into

12 months, of 30 days each. Mercury Tris-

megistus added five days more to the account.

And on this footing it is said that Thales in-

stituted the year among the G reeks ;
though

that form of the year did not hold throughout
all Greece. Also, the Jewish, Syrian, Ro-
man, Persian, Ethiopic, Arabic, &c. years,.,

were all different. In fact, considering the

imperfect state of astronomy in those ages,

it is no wonder that different, people should

disagree in the calculation ot the sun’s course.

We are even assured, that the Egyptian year

itself was at first very different from that now
represented.

The solar year is either astronomical or-

civil.

The astronomical solar year, is that which-*

is determined precisely by astronomical ob-

servations
;
and is- of two kinds, .tropical, and-

sidereal. or astral,.

Tropical, or natural year, is the time the*

sun takes in passing through the zodiac

;

which, . as before observed, is 365 days, 5 *

hours, 48 minutes, 48 seconds
;
or 365 days,.

5 hours, 49 minutes. This is the only proper

or natural year, beeause it always keeps the

same seasons to the same months.

Sidereal or astral year, is the space of time
the sun takes in passing from any fixed star,

till his return to it again. This consists of

365 days, 6 hours, 9 minutes, 17 seconds;

being 20 minutes, 29 seconds, longer than the

true solar year.

Lunar year, is the space of twelve lunar -

months. Hence, from the two kinds of sy-

nodical lunar months, there arise two kinds

of lunar years; the one astronomical, the-

other civil.

Lunar astronomical year, consists of twelve

lunar synodical months; and therefore con-

tains 35 4< days,. 3 .hours, 28 minutes, 38 se-

conds, and is therefore 10 days, 21 hours,.

0 minutes, 10 seconds, shorter than the solar

year; a difference which is the foundation of *

the epact.

Lunar civil year, is either common or em-
bolism fo.

The common lunar year consists of twrelve

lunar civil months, and therefore contains-

354 days. And
The embolismic or intercalary lunar year,

consists of 13 lunar civil months, and there-

fore contains 384 days.

Thus far we have considered years and
months,, with regard to astronomical princi-

ples, upon which the division is founded.

By this, the various forms of civil years that

have formerly obtained, or that do still ob-

tain, in different nations, are to be examined.

Civil year, is that form of year which every

nation has contrived or adopted, for compute
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ing their time by. Or the civil isthe tropical
re_ar, considered as only consisting of a cer-
tain number ot whole days

;
the odd hours

and minutes being set aside, to render the
computation of time, in the common occa-
sions of life, more easy. As the tropical year
is 365 days, 5 hours, 49 minutes, or almost
365 days, 6 hours, which is 365 days and a
quarter; therefore if the civil year ‘is made
365 days, every fourth year it must be 366
days, to keep nearly to the course of the sun.
And hence the civil year is either common or
bissextile.' The-

Common civil year, is that consisting of
365 days

; having seven months of thirty-one
days each, four of thirty days, and one ot
twenty-eight days

; as indicated by the fol-

lowing well-known memorial verses

:

Thirty days hath September,
April, June, and November

;

• February twenty-eight alone.
And all the rest have thirty-one.

Bissextile or leap-year, consists of 366
days, having one day extraordinary, called
the intercalary, or bissextile day, which takes
place every fourth year. This additional

day to every fourth year, was first introdu-
ced by Julius Ciesar

;
who, to make the civil

years keep pace with the tropical ones, con-
trived that the six hours which the latter ex-
ceeded the former, should make one day in

four years, and be added be;ween the 24th
and 23d of February, which was their sixth

of the calends of March
; and as they then

counted this day twice over, or had bis sexto
calendas, hence the year itself came to be
called bis sextus, and bissextile.

Among us, however, the intercalary day
is not introduced by counting the 23d of
February twice over, but by adding a day at

the end of that month, which therefore in that

year contains 29 days.

The civil or legal year, in England, for-

merly commenced on the day of the annun-
ciation, or 25th of March

; though the his-

torical year began on the day of the Circum-
cision, or 1st of January

;
on which day the

German and Italian year also begins. The
part of the year between these two terms
was usually expressed both ways ; as 1745-6,
or 1741-. But by the act for altering the

style, the civil year now commences with the
1st «f January.

Antient Roman year. This was the lunar
year, which, as first settled by Romulus, con-
tained only ten months, of unequal numbers
of days, in the following order : viz.

March 31, April 30, May 31, June 30,
Quintilis 31, Sextilis 30, September 30, Oc-
tober 31, November 30, December 30, in all

304 days
;
which came short of the true lunar

year by 50 days, and of the solar by 61 days,

lienee the beginning of Romulus’s year was
vague, and unfixed to any precise season

;

to remove which inconvenience, that prince

ordered so many days to be added yearly as

would make the state of the heavens corre-

spond to the first month, without calling them
by the name of any month.
'Numa Pompilius corrected this irregular

constitution of the year, composing two new
months, January and February, of the 6ays
that were used to be added to the former
ye^r. Thus Numa's year consisted of twelve
mouths, of different days, as follow

;
viz.

YEAR.

January 29; February .28; March 31;
April 29; May 431; June 29;
Quintilis 31; Sextilis 29; September 29;
October 31; November29 ;

December 29;

in all 355 days
; therefore exceeding the quan-

tity of a lunar civil year by one day; that of
a lunar astronomical year by 15 hours, 11

minutes, 22 seconds
; but falling short of the

common solar year by 10 days; so that its

beginning was still vague and unfixed.

Numa, however, desiring to have it begin
at the winter solstice, ordered 22 clays to

be intercalated in February every 2d year,
23 every 4th, 22 every 6th, and 23 every 8th

year.

But this rule failing to keep matters even,
recourse was had to a new way of interca-
lating

; and instead of 23 days every 8th
year, only 15 were to be added. The care of
the whole was committed to the ponlifex
maximus

; who, however, neglecting the
trust, let things run to great confusion. And
thus the Roman year stood till Julius Cssar
reformed it.

Julian \ ear. This is in effect a solar year,
commonly containing 365 days; though
every 4th year, called bissextile, it contains
366. The months of the Julian year, with
the number of their days, stood thus

:

January 31; February 2S
; March 31;

April 30; May 31; June 30;
July 31; August 31; September 30;
October 31 ; November 30; December 31.

But every bissextile year had a day added in

February, making it then to contain 29 days.
The mean quantity therefore of the Julian

year is 365-| days, or 365 days, 6 hours
; ex-

ceeding the true solar year by somewhat
more than It minutes; an excess which
amounts to a whole day in almost 131 years.
Hence the times of the equinoxes go back-
ward, and fall earlier by one day in about
130 or 131 years. And thus the Roman
year stood, till it was farther corrected by
pope Gregory.

For settling this year, Julius Caesar brought
over from Egypt, Sosigenes, a celebrated
mathematician

;
who, to supply the defect of

67 days, which had been lost through the
neglect of the priests, and to bring the begin-
ning of the year to the winter solstice, made
one year to consist of 15 months, or 445
days ; on which account, that year used to

be called annus confusionis, or the year of
confusion.

Gregorian Year. This is the Julian year
corrected by this rule, viz. that instead of
every secular or 100th year being a bissextile,

as it would be in the former way, in the new
way three of them are common years, and
only the 4th is bissextile.

The error of 11 minutes in the Julian year,
by continual repetition, had accumulated to
an error of 13 days from the time when Cx-
sar made his correction

;
by which means

the equinoxes were greatly disturbed. In
the year 1582, the equinoxes were fallen

back 10 days, and the full moons four days,
more backward than they were in the time
oftheNicene council, which was in the year
325 ; viz. the former from the 20th of March
to the 10th, and the latter from the 5th to the
1st of April. To remedy this increasing ir-

regularity, pope Gregory the 13th, in. the
year 1582, called together the chief astrono-

mers of his time, and concerted this correc-
tion, throwing out the 10 days abovemen-
tioned. He exchanged the lunar cycle for
that of the epacts, and made the 4th* of Oc-
tober of that year to be the 15th; by that
means restoring the vernal equinox to the
21st of March.

1

"

It was also provided, by
the omission of three intercalary days in 400
years, to make the civil year keep pace nearly
with the solar year, for the time to come.

In the year 1700, the error of 10 days was
grown to 11 ; upon which, the protestant
states of Germany, to prevent farther con-
fusion, adopted the Gregorian correction.
And tiie same was accepted also in England
in the year 1752, when 1 1 days were thrown
out after the 2d of September that year, by
accounting the 3d to be the 14th day of the
month; calling this the new style, and the
former the old style. And the Gregorian, or
new style, is now in like manner used in most
countries of Europe.
Yet this last correction is still not quite

perfect; for as it has been shewn that in four
centuries, the Julian year gains 3 days, 2
hours, 40 minutes

; and as it is only the three
days that are kept out of the Gregorian year,
there is still an excess of 2 hours 40 minutes
in four centuries, which amounts to a whole
day in 36 centuries, or in 3600 years. See
Calendar, &c.

Egyptian Year, called also the year of Na-
bonassar, on account of the epoc h of Nabo-
nassar, is the solar year of 365 days, divided
into 12 months, of 30 days eaci, beside 5 in-

tercalary days, added at the end. The order
and names of these months are as follow ;

1 . Thoth
; 2. Paophi

; 3. Athyr

;

4. Chojac; 5. I ybi
; 6. Meche-ir;

7. Phamenoth; 8. Phannuthi; 9. Pachon;
10. Pauni

; 11. Epiphi
; 12. Mesori.

As the Egyptian year, by neglecting the 6
hours, in every 4 years loses a whole dav of
the Julian year, its beginning runs through
e cry part of the Julian year in the space of
i460 years; after which, they meet again

;
for which reason it is called the erratic year.
And because this return to the same day of
the Julian year, is performed in the space
of 1460 Julian years, this circle is called the
Soshic period.

i his year was applied by the Egyptians to
civil uses, till Anthony and Cleopatra were
defeated

;
but the mathematicians and astro-

nomers used it till the time of Ptolomy, who
made use of it in his Almagest

; so that the
knowledge of it is of great use in astronomy,
for comparing the antient observations with
the modern.
The antient Egyptians, we art told by Dio-

dorus Siculus, measured their years by the
course of the moon. At first they were only
one month, then 3, then 4, like that of the
Arcadians; and then 6, like that of the peo-
ple of Acarnania. Those authors add, that
it is on this account that they reckon such a
vast number of years from the beginning of
the world

; and that in the history of their
kings, we meet with some who lived 1QOO
or 1200 years. By such means many ac-
count for the great ages of the antient patri-
archs; expounding the gradual decrease in
their ages, by the successive increase of the
number of months in their years.
Upon the Egyptians being subdued by the

Romans, they received tire Julian year,
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though with some alteration ;

for they still

retained their antient months, with the five

additional days; and every fourth year they

intercalated another day, for the 6 hours, at

the end of the year, or between the 28 th and

29th of August. Also, the beginning of their

year, or the first day of the month Thoth,

answered to the 29th of August of the Julian

year, or to tlie 30th if it happened to be leap-

year.

The antient Greek year, was a lunar year,

consisting of 12 months, which at first had

each 30 days, then alternately 29 and 30

days, computed from the first appearance of

the new moon; with the addition of an em-
bolismic month of 30 days, every 3d, 5th,

8th, 11th, 14th, 1 6th, and 19tn year of a

cycle of 19 years ; in order to keep the new
and full moons to the same terms or seasons

of the year.

Their year commenced with that new
moon which was nearest to the summer sol-

stice. And the order of the months, with

the number of their days, were as follow : 1.

Ex«To^s,C«iwy, of 29 days ;
2. MriTwyorviw 30 ;

3. . Bor.Spo/Aicoy 29; 4. Mxi^axrn^iyv 30, 5.

Ilu«»£%piwv 29 6 rio<T£i§EW* 30 , ?, Tos^nXiwy

29 5 8. Ay0£{"«fi£uy 30; 9 Ex«p-n£oX(yv 29;

l(j, Mayu^iuy 30: 11. Oap«ynXiwv
;

12 2>nf>o-

popiw* 30. if t many of the Greek nations

had other names for their months.

The ancient Jewish year is a lunar year,

usually consisting of 11 months, containing

alternately JO and 29 days. And it was

made to agree with the solar year, by adding

11, and sometimes 12 days, at the end of the

year, or by an embolismic month , The order

and quantities of the months were as follow

;

I. Nisan or Abib, 30 days ;
2. Jiar or Zius,

29 ;
3. Siban or Sievan 30 ;

4. Thamuz or

Tamuz 29 ; 5. Ab30; 6. Elul29; 7. Tisri

or Ethanim 30 ;
8. Marchesvam or Bui 29;

9. Gisleu 30 ;
10. Tebeth 29 ; 11. Sabat or

Schebeth 30; 12. Adar 30, in the embo-

lismic year, but 29 in the common year.

Note, in the defective year, Cisleu was only

29.. days; and in the redundant year, Mar-

chesvam was 30.

The modern Jewish year is likewise lunar,

consisting of 12 months in common years, but

of 13 in embolismic years ; which, in a cycle

of 19 years, are the 3d, 6th, 8th, 11th, 1 4th,

17th, and 191 h. Its beginning is fixed to the

new moon next after the autumnal equinox.

The names and order of the months, with

the number of the days, areas follow: 1.

Tisri 30 days ; 2. Marchesvam 29; 3. Cisleu

30 ;
4. Tebeth 29 ;

5. Schebeth 30 ; 6.

Adar 29 ;
7. Yeadar, in the embolismic year,

30; 8. Nisan 30 ; 9. liar 29; 10. Sivan30;

II. Thamuz 29; 12. Ab, 30 ; 13.. Elul

29 .

The Syrian year, is a solar one, having its

beginning fixed to the beginning of October

in the Julian year ;
from which it only differs

in the names of the months, the quantities

being the same, as follow: 1. Tishrin, an-

swering to our October, and containing 31

days; 2. Latter Tishrin, containing, like

November, 30 days; 3. Canun 31 : 4. Lat-

ter Canun 31 ;
5. Shabat 28, or 29 in a leap

year; 6. Adar 31 ; 7. Nisan 30; 8. Aiyar

31; 9. Haziram 30; 10. Thamuz 31; 11.

Ab 31 ;
12. Elul 30.

The Persian year, is a solar one, of 365

days, consisting of 12 months of 30 days

each, with 5 intercalary days added at the

end. The months are as follow: 1. Asrudia

meh ; 2. Ardihascht meh; 3. Cardi meh ;

4.. Thir meh ; 5- Merded meh ;
6. Schaba-

rir meh; 7. Mehar meh; 8. Aben meh;
9. Adar meh; 10. Di meh; 11. Behen
meh

;
12. Assirer meh. This year is the

same as the Egyptian Nabonassarean, and is

called the Yesdegerdic year, to distinguish it

from the fixed solar year, called the Gelalean

year, which the Persians began to use in the

year 1079, and which was formed by an in-

tercalation, made six or seven times in four

years, and then once every 5th year.

The Arabic, Mahometan, and Turkish
year, called also the year of the Plegira, is a

lunar year, equal to 354 days, 8 hours, 48

minutes, and consists of 12 months, contain-

ing alternately 30 and 29 days : although

sometimes it contains 13 months ; the names
&c. being as follow: 1. Muharram of 30
days ; 2. Saphar 29 ; 3. Rabia 30 ;

4. Lat-

ter Rabia 29; 5. Jornada 30; 6. Latter

Jornada 29 ; 7. Rajab 30 ; 8. Shaaban 29 ;

9- Ramadan 30 ;
10. Shawal29; 11. Dul-

kaadah 30; 12. Dnlheggia 29, but in the

embolismic year 30. An intercalary day is

added every 2d, 5th, 7th, 10th, 13th, 15th,

18th, 21st, 24th, 26th, 29th, in a cycle of 29
years. The months commence with the first

appearance of the new moons after the con-

junctions.

Ethiopic yrear, is a solar year perfectly

agreeing with the Actiac, except in the names
of the months, which are : 1. Mascaram; 2.

Tykympt; 3. Hydar; 4. Tyshas ; 5. Tyr;
6. Jacatil ; 7. Magabit ; 8. Mijazia ; 9.

Ginbat ; 10. Syne; 1 1. Hamel ;
12. Hahase.

Intercalary days 5. It commences with the

Egyptian year, on the 29th of August of the

Julian year.

YESDEGERDIC Year. See Persian
YEAR.
Y ear an.d day, is a time that determines

a right in many cases ;
and in some works an

usurpation, and in others a prescription
;

as

in case of an estray, if the owner, procla-

mation being made, challenges it not within

the time, it is forfeited.

So is the year and day given in case

of appeal ; in case of descent after entry

or claim, if no claim upon a fine or writ of

right at the common law : so of a villain re-

maining in ancient demesne
;
of a man sore

bruised or wounded ; of protections
; essoins

in respect of the king’s service ; of a wreck ;

and divers other cases. Co. 6. Rep. Fol.

107.

Yearbooks, reports in a regular series,

from Ed. II. inclusive, to the time of Henry
VIII., which were taken by the prothonotaries

of the court, at the expence of the crown,

and published annually.

Year day and waste, is a part of the

king’s prerogative whereby he challenges

the profits of their lands and tenements for a

year and a day, that are attainted of petty

treason or felony ; whoever is lord of the

manor where the lands or tenements belong ;

and not only so, but in the end may waste

the tenements, destroy the houses, root up
the woods, garden, and pasture, and plough

up the meadows, except the lord of the fee

agrees with him for redemption of such

waste, afterward restoring it to the lord of

the fee. Staundf. Prauog. c. 16.

YEARS, estate for. Tenant for term of

years, is where a main lets lands or tenements

to another, for a certain term of years agreed

upon between the lessor and lessee ;
and

when the lessee enters by force of the lease,

then he is tenant for term of years. Litt.

Sect. 58.

If tenements are let to a man for the term

of half a year, or for a quarter of a year, or

any less tune ;
this lessee is respected as te-

nant for years, and is styled so in some legal

proceedings; a year being the shortest term,

which the law in this case takes notice of.

Litt. Sect. 67.

Generally, every estate which must expire at

a period certain and prefixed, by whatever

words created, is an estate for years ;
and there-

fore this estate is frequently called a term

;

because its duration or continuance, is bound-

ed, limited, and determined. 2 Black. 143.

For every such estate must have a certain

beginning, and certain end. If no day of

commencement is named in the creation of

this estate, it begins from the making, or de-

livery of the lease. A lease for so many
years as such an one shall live, is void from

the beginning; for it is neither certain, nor

can it ever be reduced to a certainty, during

the continuance of the lease. Id.

And the same doctrine holds, if a person

makes a lease of his glebe for so many years

as he shall continue parson of such a church,

for this is still more uncertain. But a lease

for twenty or more years, if the parson shall

so long live, or if he shall so long continue

parson, is good ;
for there is a certain period

fixed, beyond which it cannot last, though

it may determine sooner, on the parson’s

death, or his ceasing to be parson there. 2
Black. 143.

An estate for years, though ever so manv,_

is inferior to an estate for life. For air estate

for life, though it should be only for the life

of another person, is a freehold ;
but an es-

tate, though for a thousand years, is only a

chattel, and reckoned part of the personal,

estate. Id.

Hence it follows, that a lease for years may
be made to commence in futuro, though a

lease for life cannot. As if I grant lands to

one from Michaelmas next for twenty years,

this is good; but to hold from Michaelmas

next for the term of his natural life, is void.

Id.

For no estate of freehold can commence in

futuro, because it cannot be created at com-

mon law without livery of seisin, or corporal

possession of the land ;
and corporal posses-

sion cannot be given of an estate now, which,

is not to commence now, but hereafter. And
because no livery of seisin is necessary for a

lease for years, such a lessee is not said to be

seized, or to have true legal seisin of the

lands. N or kid eed does the bare lease, vest

any estate in the lessee, but only gives him a

right of entry on the tenement, which right is

called his interest in the term ; but when he

has actually so entered, and thereby accept-

ed the grant, the estate is then and not before

vested in him ;
and he is possessed, not pro-

perly of the land, but of the term of years,

the possession or seisin of the land remaining

still in him. who has the freehold. 2 Black.

YELLOW. See Dyeing.
Yellow-hammer.' See Emberiza.
YEOMAN, is defined to be one that has

fee land of 40.?, a-year ; who was thereby

heretofore qualified to serve on juries, and
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.can yet vote for knights of the shire, and do
any other act where the law requires one
that is probus et legalis homo. Below yeo-
men are ranked tradesmen, artificers, and
labourers. 2 Inst. 668.

Yeoman' of the guard, one belonging to

a sort of foot guards, who attend at the pa-
lace. The yeomen were uniformly required
to be six feet high. They are in number 100
on constant duty, and 70 off duty. The one
half carry arquebuses, and the other pertui-

sans. Their attendance is confined to the

-sovereign’s person,' both at home and abroad.
They are clad after the manner of king
Henry VIII.
The yeomen of the guards were anciently

250 men of the next rank, under gentry.
This corps was first instituted by king Henry
VII. anno 1466.

YEST, Y east, or Barm, a head or scum,
rising upon beer or ale, while working or fer-

menting in the vat. See Fermentation.
YEW. See Tax us.

YOKE, in agriculture, a frame of wood,
fitted over the necks of oxen, whereby they
are coupled together, and harnessed to the
plough. See Plough.

It consists of several parts : as the yoke,
properly so called, which is a thick piece of

wood, lying over the neck
; the bow, which

oompasses the neck about
;

the stitchings

and wreathings, which hold the bow fast in

the yoke
;
and the yoke-ring and ox-chain.

The Romans made the enemies they sub-
dued, pass under the yoke, which they called

sub jugutn mittere, that is, they made them
pass under a sort of furcae patibuiares, or gal-

iows, consisting of a pike or other weapon,
laid across two others, planted upright in the
ground.
YORK. In the county of York, only one

pannel of 4S jurors shall be returned to serve
on the grand jury at the assizes ; and at the
quarter-sessions not above 40, either upon the
grand jury or other service there. 7 and 8

\V. III. c. 32.

And no person having 150/. a year, shall

be summoned to the sessions, but only per-
sons less liable to bear the expence of a'ttend-

inu at the assizes. 1 Anne, c. 13.

lly stat. 4 W. III. c. 2. the inhabitants of
the province of York, have power to dispose
of their personal estate by will

; which before
they had not, further than the testator’s own
proportionable part, called the dead man’s or
death’s part. For if the testator had a wife,

and a child, or children, the wife should have
one third, the child or children another third,

and the remaining third was all that the tes-

tator had to dispose of. If he had a wife and
no child, then she should have one moiety,
and the other moiety remained to him to

dispose of by his testament
; so if he left a

Z tke twenty-fourth and last letter of our
} alphabet.

In abbreviations this letter formerly stood
as a mark for several sorts of weights

; some-
times it signified an ounce and a half, and
very frequently it stood for half an ounce;
sometimes for the -eighth part of an ounce, or
a dram troy weight

; and it has in earlier
times been used to express the third part of

child or children, and no wife. But if he
had neither wife or child, he might dispose
ot the whole. In case of intestacy, the same
proportions continue to the wife and children
to this day

;
but the dead man’s part shall be

distributed according to the stat. 22 and 23
Car. II. c. 10 . commonly called the statute
of distributions.

YTTRIA.- Some time before 1788, Captain
Arhenius discovered in the quarry of Ytterby
in Sweden, a peculiar mineral different from
all those described by mineralogists. Its co-
lour is greenish-black, and its fracture like

that of glass. It is magnetic, and generally
too hard to be scratched by a knife. It is

opaque, except in small pieces, when it

transmits some yellow rays. Its specific

gravity is 4.237. Professor Gadolin analysed
this mineral in 1794, and found it to contain
a new earth ; but though his analysis was
published in the Stockholm Transactions for

1794, and in Crell’s Annals for 1796, it was
some time before it drew the attention of
chemical mineralogists. The conclusions of
Gadolin were confirmed by Ekeberg in 1707,
who gave to the new earth the naifie of
yttria. They were still farther confirmed
and extended by Vauquelin in 1800, and like-

wise by Klaproth about the same time
; and

Ekeberg has published a new dissertation on
the subject in the Swedish Transactions for

1 802. We may therefore, consider the peculiar
nature of yttria as sufficiently established.

Hitherto yttria has been found only in the
black mineral first analysed by Gadolin, and
hence called gadolinite, in which it is com-
bined with black oxide of iron and the earth
called silica; and in yttrotantalite, which
from the description of Ekeberg is a com-
pound of tantalium and yttria. Both these
minerals occur only in the quarry of Ytterby.
From the first, which is the most common,
the earth may be procured by treating the
mineral reduced to powder with a mixture of
nitric and muriatic acids, till it is completely
decomposed

; then liltring the solution, pre-
viously evaporated nearly to dryness, and
then diluting it with water. By this process
the silica is left behind. The liquid which
passes through the filtre is to be evaporated
to dryness, and the residue heated to redness
for a considerable time in a close vessel, and
then redissolved in water and filtred. What
passes through the filtre is colourless; when
treated with ammonia, pure yttria fills.

^ ttria, thus procured, has the appearance
of a fine white powder, and has neither taste
nor smell. It is not melted by the applica-
tion of heat. It has no action on vegetable-
blues. It is much heavier than any of the
other earths

; its specific gravity according
to Ekeberg, being no less than 4.842.

Z.

an ounce, or eight scruples. ZZ were used
by some ol the antient physicians to express
myrrh, and at present they are often used to
signify zinziber, or ginger.

ZAFFRE, is theoxydeof cobalt, employed
for painting pottery-ware and cobalt of a blue
colour. See Cobalt.
ZAMIA, a genus of the natural order of

palnue. 1 he ament, is shobile-shaped, scales

It is insoluble in water
; yet it is capable of

retaining a great proportion of that liquid, as
is the case with alumina. Klaproth ascer-

tained, that one hundred parts of yttria pre-
cipitated from muriatic acid by ammonia,
and dried in a low temperature, lose thirty-

one parts, or almost a third of their weight,

when heated to redness in a crucible. Now
this last consists of pure water alone.

It is not soluble in pure alkalies; but it

dissolves readily in carbonat of ammonia,
and in ail the other alkaline carbonats. It

combines with acids, and forms with them
salts which have a sweet taste, and at the
same time a certain degree of austerity.

Some of these salts have a red colour. Yt-
tria is the only earthy body known which
has the property of forming coloured salts

with acids.

Yttria is not altered by light, nor is it like-

ly that it combines with oxygen. From the
experiments of Klaproth, it does not appear
to combine readily with sulphur; nor is it

likely that it unites with any of the other
simple combustibles.

We may take it for granted that it is not
affected by azote; but if combines with mu-
riatic acid, and forms a salt not capable of
crystallizing. Its action on the metals and
metallic oxides is unknown.
YTTROTANTALITE, a mineral found

in the same place with gadolinite. It is in
small kidney-form masses of the size of a
hazel-nut. Fracture granular, iron-grey,
and of a metallic lustre. Hardness incon-
siderable. May be scratched with a knife,
and gives a grey-coloured powder. Not
magnetic. Specific gravity 5.130. It is

composed of the oxides of tantalium and
iron united to yttria.

YUCCA
, Adam's needle, a genus of plants

ol the class hexandria and order monogynia.
The corolla is campanulate and patent, there
is no style, the capsule is trilocular. There
are four species, none of which are natives of
Britain. All of them are exceedingly curious
in their growth, and are therefore much cul-
tivated in gardens. The Indians make a kind
of bread from the roots of this plant.

YUNX, in zoology, a genus of birds of the
order picas. The bill is short, roundish, and
pointed; the nostrils concave and naked

; the
fongue very long and cylindric; there are
two fore and two hind claws. There is only
one species, the torquilla, wry-neck, which
is a native of Europe, Asia, and Africa, and
is often seen in Britain. It is ash-coloured
above, with light black and brown strokes

;

beneath light-brown, with black spots ; tail

ash-colour, with four black bars
; weight 1

oz ; i rides hazel
;
length seven inches

;
mi-

grates.

with pollen Underneath ; fern, ament, shobite-
shaped with scales at each margin

; berry so-
litary. There are five species.

ZANNICHELLTA, horned pond-weed,
a genus of the moncecia monandria class of
plants, the male flower of which consists only
of a single stamen

;
it has neither calyx nor

corolla. In the female flower the calyx is

composed of a single kaf-; there is no co-
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; the germina are about four
;
the seeds,

which are oblong and acuminated ou both

Ikies, are as many. There is one species.

[
ZANONIA, the name of a genus of plants

(of the order diceeia, e ul class pentandria. The
characters are these : it produces separate

rnale and fem .Ie llovvers ;
in the male flower

the cup is a perianthiuin, composed of three

leaves of an oval figure, expanding every
Way, and shorter than the flower ; the flower

Is monopetalous, but divided into five seg-

ments, and has an open mouth ; the segments
are jagged, and are equal in size, and bend
backwards

;
the stamina are five filaments of

the length of the cup, standing open at their

end, and terminated by simple apices; the

female flowers grow on separate plants, and
have the cup and flower the same as in the

male, only that the cup ‘stands upon the ger-

men of the pistil
;

this germen is oblong, and
from it are propagated three reflex conic

its les ; the stigmata are bifid and curled
; the

fruit is a long and very large berry, truncated

at the end, and very small at the base
;

it

contains three cclis, and lias a curled suture

near the apex ; the seeds are two, they are of

an oblong figure and fiat. There is one
species, the indiea.

ZEA, Indian corn, a genus 'of plants of

the class monoecia, order triandria. The
male flowers are placed on distinct spikes

;

the calyx is a biliorous, beardless glume
;

the corolla is a beardless glume ; the female
calyx is a bivalve glume, as is the corolla.

There is one filiform, pendulous style ; the

seeds are solitary" and buried in an oblong
receptacle. There is only species, the Mays,
or maize. The Indians in NewjEngland, and
many other parts of America, had no other

•vegetable but maize or Indian corn for mak-
ing their bread. They call it weachin ; and
in the United States of America there is

(much of the bread of the country made of

this grain, not of the European corn. In

Italy, Germany, Spain and Portugal, maize
constitutes a great part of the food of the poor

inhabitants.

The ear of the maize yields a much greater

(quantity of grain than any of our corn-ears.

There are commonly about eight rows of

grain in the ear, often more, if the ground is

good. Each of these rows contains at least

thirty grains, and each of these gives much
more flour than a grain of any of our corn.

The grains are usually either white or yel-

lowish
; but sometimes they are red, blueish,

greenish, or olive-coloured, and sometimes
striped and variegated. This sort of grain,

though so essentially necessary to the natives

of the place, is yet liable to many accidents.

It does not ripen till the end of September
;

so that the rains often fall heavy upon it while

on the stalk, and birds in general peck it

when it is soft and unripe. Nature has, to

defend it from these accidents, covered it

with a thick husk, which keeps off slight rains

very well ; but the birds, if not frightened

away, often eat through it, and devour a

great quantity of the grain.

ZEBRA. See Equxjs.
ZENITH, in astronomy, the vertical

point ; or a point in the heavens directly

over our heads.

ZEO-L1TE. This stone was first describ-

ed by Cronstedt in the Stockholm Transac-

tions for 1756. It is sometimes found amor-
[phous and crystallized. The primitive form
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of its crystal is a rectangular prism, whose
bases are squares. The most common va-

riety is a long four-sided prism, terminated

by low four-sided pyramids.

Its texture is striated or fibrous. Its lustre

is silkv. Refracts double. Absorbs water.

Specific gravity 2,0S33. Colour white, often

with a shade of red or yellow. When heated
it becomes electric like the tourmaline. Be-
fore the blow-pipe it froths, emits a phos-

phorescent light, and melts into a white semi-

transparent enamel, too soft to cut glass, and
soluble in acids. In acids it dissolves slowly

and partially without effervescence; and at

last, unless the quantity of liquid is too great,

it is converted into a jelly. A specimen of

zeolite, analysed by Vauquelin, contained

53.00 silica

27.00 alumina
9.46 lime

10.00 water

90.46.

ZEUS, in ichthyology, a genus of fishes

of the order of thoracic!. The head is

compressed and declines, the upper lip being

vaulted over by a transverse membrane

;

the tongue is subulated
;

there are seven
rays in the gill-membrane; and the body
is compressed. The species are eight;

of which the most remarkable is the faber or

doree. It is of a hideous form
;

its body is

oval, and greatly compressed on the sides ;

the head large; the snout vastly projecting
;

t he mouth very wide; the teeth very small;

the eyes great, the i rides yellow
;
the lateral

line oddly distorted, sinking at each end, and
rising near the back in the middle ;

beneath
it on each side is a round black spot. The
tail is round at the end, and consists of fif-

teen yellow rays. The colour of the sides is

olive, varied with light blue and white, and
while living is very resplendent, and as if

gilt; for which reason it is called the doree.

The largest fish we have heard of weighed
twelve pounds. See Plate Nat. Hist. fig.

421.

ZIERlA, a genus of plants of the class and
order tetrandria monogynia. The cal. is

four-parted
;
petals four; styles simple; caps,

four; seeds arilled. There is one species, not
deserving notice.

ZINC. The antients were acquainted
with a mineral to which they give the name
of cadmia, from Cadmus, who first taught

the Greeks to use it. They knew that when
melted with copper it formed brass ; and that

when burnt, a white spongy kind of ashes

was volatilized, which they used in medicine.

This mineral contained a good deal of zinc ;

and yet there is no proof remaining that the

antients were acquainted with that metal.

The word zinc first occurs in the writings

Paracelsus, who died in 1541. He informs

us very gravely, that it is a metal, and not

a metal, and that it consists chiefly of the

ashes of copper. This metal has also been
called spelter.

Zinc has never been found in Europe in a

slate of purity, and it was long before a

method was discovered of extracting it from

its ore. Henkel pointed out one in 1721 ;

Von Swab obtained it by distillation in 1742 ;

and Margraf published a process in the Ber-

lin Memoirs in 1746.

Zinc is of a brilliant white colour, with a
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shade of blue, and is composed of a number
of thin plates adhering together. When this

metal is rubbed for some time between the

lingers, they acquire a peculiar taste, and
emit a very perceptible smell. Its hardness

is six and a half. When rubbed .upon the

fingers it tinges them of a black colour. Its

specific gravity, after it has been melted^is

6.861 ;
after it lias been compressed 7.1908 ;

so that its density is increased l-20th.

This metal forms in a manner the limit

between the brittle and the malleable metals.

Its malleability is by no means to be com-
pared with that of some of the metals

;
yet

it is not brittle, hke others. When struck

with a hammer, it does not break, but yields

and becomes somewhat flatter; and by a

cautious and equal pressure, it may be redu-

ced to pretty thin plates, which are supple and

elastic, but cannot be folded without break-

ing. This property of zinc was first ascer-

tained by Mr. Sage. When heated to about

400°, it becomes so brittle, that it may be

reduced to powder in a mortar.

It is not ductile. Its tenacity has not been
ascertained. When heated to the tempera-

ture of about 700°, it melts; and if the heat

is increased, it evaporates, and may be easily

distilled over in close vessels. When allowed

to cool slowly, it crystallizes in small bundles

of quadrangular prisms, disposed in all di-

rections. If they are exposed to the air

while hot, they assume a blue changeable co-

lour.

When exposed to the air, its lustre is soon

tarnished, but it scarcely undergoes any other

(
change. When kept under water its surface

'soon becomes black, the water is slowly de-

composed, hydrogen gas is emitted, and the

oxygen combines with the metal. If the

heat is increased, the decomposition goes on

more rapidly; and if the steam of water it>

made to pass over zinc at a very high tem-

perature, it is decomposed so rapidly, that

very violent detonations take place.

When zinc is kept melted in an open ves-

sel, its surface Is soon covered with a grey-

coloured pellicle, in consequence of its com-

bination with oxygen. When this pellicle is

removed, another soon succeeds it ;
and in

this manner may the whole of the zinc be

oxidated. When these pellicles are heated

and agitated in an open vessel, they soon

assume the form of a grey powder, often hav-

ing a shade of yellow. The powder has beets

called the grey oxide of zinc. When zinc;

is raised to a very strong red heat in an opeit

vessel, it takes fire, and burns with a brilliant

white flame, and at the same time emits a

vast quantity 6f very light white flakes 1 liese

are merely an oxide of zinc, 1 his oxide was

well known to the antients. Bioscorides

describes the method of preparing it. The
antients called it pompholyx ;

the early che-

mists gave it the name of nihil album, lana,

philosophica, and flowers of zinc. Dioscori-

des compares it to wool.

Two different oxides of zinc are at present

known.
The peroxide, or white oxide of zinc, is

the oxide usually formed in the different pro-

cesses to which the metal is subjected. We
are indebted to Mr. Proust for an exact ana-

lysis of this oxide and its combinations. It

is composed ot eighty parts of zinc and

twenty of oxygen, ft may be formed not

only by burning zinc, but also by dissolving
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it in diluted sulphuric or nitric acid, and
precipitating it by potass. This oxide is used
as a paint

; but its colour must be perfectly
white. When zinc happens to contain a little

iron, which is often the case with the zinc of
commerce, the oxide obtained has a tinge of
yellow, because it is mixed with a little yel-
low oxide of iron.

The protoxide, or zinc combined with a
minimum of oxygen, is obtained by exposing
the peroxide to a strong heat in an earthen-
ware retort or covered crucible. From the
experiments of Desormes and Clement, it

appears that by this process zinc loses a por-
tion of its oxygen, and assumes a yellow co-
lour. According to the analysis of these che-
mists, the protoxide of zinc is composed of
eighty-eight parts of zinc and twelve parts of
oxygen. The reduction of the oxides of zinc

is an operation of difficulty, in consequence
of the strong affinity which exists between
ffinc and oxygen. It must be mixed with
charcoal, and exposed to a strong heat in

vessels which screen it from the contact of
t be external air.

Most of the simple combustibles combine
with zinc.

Hydrogen gas dissolves a little of it in cer-

tain situations. It is usual to procure hydro-
gen gas by dissolving zinc in diluted sul-

phuric acid. The gafc thus obtained is as pure
as any which can be procured. It carries

along with it however a little zinc in solution
;

but it deposits it again upon the sides of the
glass jars, and on the surface of the water
over which it stands. This gas, ifwe believe

the French chemists, contains often a little

carbureted hydrogen gas
;

a proof that zinc
frequently contains carbon. When this metal
is dissolved in sulphuric acid, it deposits a

black insoluble powder, which the French
chemists found to be carburet of iron. It is

uncertain whether it is carburet, or carbon I

combined with zinc, which gives occasion to

the production of the carbureted hydrogen
gas.

It is believed at present that sulphur does
not combine with zinc in the metallic state

;

because no attempt to form the combination
artificially has succeeded. Sulphur unites

with the oxide of zinc when melted along
with it in a crucible. This was lirst disco-

vered by Dehne in 1781. The experiment
was afterwards repeated by Morveau. The
sulphureted oxide of zinc is of a dark-brown
colour, and brittle. It exists native in great
abundance, and is known by the name of

blende. Mr. Proust, however, has announced
it as his opinion, that blende is a sulphuret of

zinc, or a compound of sulphur and zinc in

the metallic state.

Zinc may be combined with phosphorus,
by dropping small bits of phosphorus into it

while in a state of fusion. Pelletier, to whom
we are indebted for the experiment, added
also a little resin, to prevent the oxidation

of the zinc. Phosphuret of zinc is of a white
colour, and metallic splendour, but resembles
lead more than zinc. It is somewhat malle-

able. When hammered or filed, it emits the

odour of- phosphorus. When exposed to a

strong heat, it burns like zinc..

Phosphorus combines also-with the oxide

of zinc; acompound which Margraf had ob-
tained during his experiments on phosphorus,

when twelve parts of oxide of zinc, twelve

parts of phosphoric glass, and two parts of
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charcoal-powder, are distilled in an earthen-
ware retort, and a strong heat applied, a
metallic substance sublimes of a silver-white
colour, which when broken ha? a vitreous ap-
pearance. This, according to Pelletier, is

phosphureted oxide of zinc. When heated
by the blowpipe, the phosphorus burns, and
leaves behind a glass, transparent while in

fusion, but opaque after cooling.

Phosphureted oxide of zinc is obtained also
when two parts of zinc and one part of phos-
phorus are distilled in an e-rthen retort.

The products are, 1. Zinc; 2. Oxide of zinc;
3. A red sublimate, which is phosphureted
oxide of zinc

; 4. Needleform crystals of me-
tallic brilliancy, and a blueish colour. These
also Pelletier considers as phosphureted oxide
of zinc.

Zinc does not combine with azote. Mu
riatic acid readily converts it into an oxide.

Zinc combines with almost all the metals,
and some of its alloys are of great import
ance.

It may be united to gold in any proportion
by fusion. The alloy is the whiter and the
more brittle, the greater quantity of zinc it

contains. An alloy, consisting of equal parts
of these metals, is very hard and white, re-

ceives a fine polish, and does not tarnish
readily. It lias therefore been proposed by
Mr. Malouin as very proper for tiie specula
of telescopes. One part of zinc is said to de
stroy the ductility of 100 parts of gold.

Platinum combines very readily with zinc.
The alloy is brittle, pretty hard, very fusible,

of a blueish-white colour, and not so clear as
that of zinc.

The alloy of silver and zinc is easily pro
duced by fusion. It is brittle, and lias not
been applied to any use.

Zinc may be combined with mercury,
either by triturating the two metals together,
or by dropping mercury into melted zinc.
This amalgam is solid. It crystallizes when
melted, and cooled slowly into lamellated
hexagonal figures, with cavities between
them. They are composed of one part of
zinc and two and a half of mercury. It is

used to rub on electrical machines, in order
to excite electricity.

Zinc combines readily with copper, and
form 1 one of the most useful of all the metal-
lic alloys. The metals are usually combined
together by stratifying plates of copper and
a native oxide of zinc combined with carbonic
acid, called calamine, and applying heat.

W hen the zinc does not exceed a fourth
part of the copper, the alloy is known by the
name of brass. It is of a beautiful yellow
colour, more fusible than copper, and not so
apt to tarnish. It is malleable, and so duc-
tile that it may be drawn out into wire. Its

density is greater than the mean. It ought
to be by calculation 7.6296, but it actually is

8.3958
;
so that its density is increased by

about 1-1 0th. When the alloy contains three
parts ot zinc and four of copper, it assumes a
colour nearly the same with gold, but it is not
so malleable as brass. It is then called
pinchbeck, prince’s metal, or prince Rupert’s
metal. Brass was known, and very much
valued, by the antients. They used an ore
of zinc to form it, which they called cadmia.
Dr. Watson has proved that it was to brass
that they gave the name of orichalcum.
Their o?s was copper, or rather bronze.

It is very difficult to form an alloy of iron

and zinc. Wallerius has shewn that iron is

capable of combining witli a small portion of
zinc

;
and Malouin has shewn that zinc may

be used instead of tin to cover iron plates, a
proof that there is an affinity between the
two metals.

Tin and zinc may be easily combined by||
fusion. The alloy ispnuch harder than zinc,B
and scarcely less ductile. This alloy is often )•

the principal ingredient in the compound call-M
ed pewter.

The alloy of lead and zinc has been exa-te
mined by Wallerius, Gelert, Muschenbroeck,

f;

and Gmelin. This last chemist succeeded in f
forming the alloy by fusion, lie put somea
suet into the mixture, and covered the cruci-1
ble in order to prevent the evaporation of the fc

zinc. When the zinc exceeded the lead very f-
much, the alloy was malleable, and much a
harder than lead. A mixture of two parts ofI
zinc and one of lead formed an alloy morea
ductile and harder than the last. A mixture ’m

of equal parts of zinc and lead, formed an #;
altoy differing little in ductility and colour i
from lead

; but it was harder and more sus- 9
ceptible of polish, and much more sonorous. 9
When the mixture contained a smaller quail- I
tity of zinc, it still approached nearer the

l

ductility and colour of lead
; but it continued

|
harder, more sonorous, and susceptible of]
polish, till the proportions approached to 1

pf zinc and 16 of lead, when the alloy differed !

from the last metal only in being somewhat
harder.

ZINNIA, a genus of plants of the class S) n-
genesia, order polygamia superflua; and in

the natural system arranged under the 49th
order, composita. The receptacle is palea-

,

ceous, the pappus consists of two erect awns,
the calyx is ovato-cylindrical and imbricated;
the rays consist of five persisting entire florets.

There are 5 species, none of them natives of
Britain.

ZIRCON. This stone is brought from
Ceylon, and found also pi France and Spain,
and other parts of Europe. It is commonly

.

crystallized. The primitive form of its crys-
tals is an octahedron, composed of two four-
sided pyramids applied base to base, whose
sides are isosceles triangles. The inclination
ot the sides of the same pyramid to each other
is 124° 12'; the inclination of the sides of one
pyramid to those of another 82° 50'. The so-
lid angle at the apex is 73° 44'. The varieties
of the crystalline forms of zircon amount to
seven. I 11 some cases there is a four-sided
prism interposed between the pyramids of the
primitive form; sometimes all the angles of
this prism are wanting, and two small trian-
gular faces in place of each; sometimes the
crystals are dodecahedrons, composed of a flat

four-sided prism with hexagonal faces, termi-
nated by four-sided summits with rhomboidal
faces

; sometimes the edges of this prism,
sometimes the edges where the prism and sum-
mit join, and sometimes both together, are
wanting, and we find small faces in their place.
Tor an accurate description and figure of these
varieties, the reader is referred to Hauy.
The texture of zircon is foliated. Frac-

ture imperfectly conchoids]. Causes a very
great double refraction. Specific gravity
from 4.615 to 4.383. Colours various, corn-

j

monly reddish or yellowish
; sometimes it is ;

limpid. Before tiie blowpipe it loses its to- 1
lour, but not its transparency. With borax
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it melts into a transparent glass. Infusible

| with fixed alkali and microcosinic salt.

1 . The vairietv formerly called hyacinth is

of a yellowishi-red colour, mixed with brown.
Its surface is smooth. Its lustre 3. Its trans-

parency 3 to 4.

2. 'I'iie variety formerly called jargon of

[

Ceylon is eiither grey, greenish, yellowish

brown, reddiish brown, or violet. It has lit-

tle external lustre. It is sometimes nearly

opaque.
The first variety

,
according to the analysis

I
of Vauquelim, is composed of

04.5 zirconia

32.0 silica

2.0 oxide of iron

98.5
ZIZANIA, a genus of plants of the class

moncecia, order hexandria
;
and in the natu-

ral system arranged under the 4th order,

gramina. There is no male calyx; the co-

rolla is a biivalved beardless glume, inter-

mixed with the female flowers; there is no
female caly:x

; the corolla is an univalvedj

cucullated, and aristated glume
;
the style is

bipartite, and there is one seed covered with
the plaited corolla. There are 2 species

;

the aquaticai and terrestris, none of which
are natives of Britain.

ZODIAC’, See Astronomy.
ZODIAC AL light, a brightness sometimes

observed in tthe zodiac, resembling that of the

galaxy, or nnilky way. It appears at certain
;

seasons, viz. towards the end of winter and in

spring after sun-set, or before his rising in au-

tumn and beginning of winter, resembling the

form of a pyramid, lying lengthways with its

axis along tine zodiac, its base being placed

obliquely witth respect to the horizon. This
phenomenon! was first described and named
by the elder Cassini, in 1683. It was after-

wards observed by Fatio, in 1684, 1685, and
1686; also Iby Kirch and Eimmart, in 1688,

1689, 1691, 1693, and 1694.

ZOEGA, a genus of plants of the class

syngenesia, and order polygamia frustranea.

The receptaicle is bristly ;
the pappus seta-

ceous ; the icorullulae of the radius ligulated
;

the calyx imibricated. There is one species,

the leptaurea.

ZONE, in geography and astronomy, a

division of the terraqueous globe, with respect

i: to the differ ent degree of heat found in the

different parfts.

A zone is the fifth part of the surface of

the earth, contained between two parallels.

The zones are denominated torrid, frigid

; and tempera te.

The torrid zone is a band surrounding the

terraqueous globe, and terminated by7 the

two tropics. Its breadth is 46° 58h The equa-

tor, running through the middle of it, divides

it into two equal parts, each containing 23°

29'. The amtients imagined the torrid zone

uninbabitabhe.

The temperate zones are two bands, en-

vironing tine globe, and contained between

! the tropics and the polar circles : the breadth

of each is 43° 2'.

The frigid zones are segments of the sur-

!
face of the earth, terminated, one by the an-

tarctic, and the other by the arctic circle,

f The breadth ofeach is 46° 58'.

ZONITIS, a genus of insects of the order

|

coleoptera, The generic character is, an-

I tennx testaceous
;
feelers four, filiform

;
jaw

I

entire, longer than the feelers
;
lip emarginate.

There are eight species.

ZOOLOGY, is that part of natural his-

tory which relates to animals.

In order to abridge the study of zoology,
many methods of reducing animals to classes,

genera, and species, have been invented: but
as that of Linnaeus is undoubtedly the best,

the most extensive, and the most generally7

adopted, we shall give a brief account of

it.

Linnaeus divides the whole animal kingdom
into six classes. The characters of these six

classes are taken from the internal structure

of animals, in the following manner:
Class I. Mammalia

,
includes all animals

that suckle their young. The characters of

this class are these : The heart has two ven-
tricles and two auricles; the blood is red and
warm

;
and the animals belonging to it are

viviparous.

Class II. Ares, or birds. The characters
are the same with those of class I. excepting
that the animals belonging to it are ovipa-

rous.

Class III. Amphibia, or amphibious ani-

mals. The heart has but one ventricle and
one auricle

;
the blood is red and cold

;
and

the animals belonging to this class have the

command of their lungs, so that the intervals

between inspiration and exspiration are in

some measure voluntary.

Class IV. Pisces, or fishes. The heart
has the same structure, and the blood the same
qualities, with those of the amphibia; but the

animals belonging to this class are easily dis-

tinguished from the amphibia, by having no
such voluntary command of their lungs, and
by having external branchue or gills.

Class V. Insecta, or insects. The heart
has one ventricle, but no auricle

;
the blood

is cold and white
;
and the animals are fur-

nished with antennae or feelers. See Insect.
Class VI. Vermes, or worms. The cha-

racters are the same with those of class V.
only the animals have no antennas, and are
furnished with tentacula.

The first class, Mammalia
,

is subdivided
into seven orders; the characters which are
taken from the number, structure, and situa-

tion of the teeth.

Order I. The primates have four incisores.

or fore teeth, in each jaw, and one dog-tooth,
N. B. By one dog-tooth, Linnaeus means one
on each side of the fore-teeth in both jaws.
This order includes four genera, viz. homo,
simia, lemur, vespertilio.

Order II. The brutahave no fore-teeth

in either jaw. This order includes seven ge-

nera, viz. rhinoceros, elephas, trichechus,

bradypus, myrmecophaga, manis, dasypus.

Order III. The ferae have, for the most
part, six conical fore-teeth in each jaw. This
order includes ten genera, viz. phoca, canis,

felis, viverra, mustela, ursus, didelphis, talpa,

sorex, erinaceus.

Order IV. The glires have two fore-teeth

in each jaw, and no dog-teeth. This order

includes ten genera, viz. hystrix, lepus, castor,

mus, sciurus, myoxus, cavia, arotomys, dy-

pus, hyrox.

Order V. The pecora have no fore-teeth

in the upper jaw, but six or eight in the under

jaw. This order includes eight genera, viz.

camelus, moschus, giraffa, cervus, antilope,

capra, ovis, bos.

Order VI. The bellux have obtuse fore-
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teeth ill each jaw. This order includes
four genera, viz. equus, hippopotamus, sus,
tapir.

Order VII. The cete, or whale kind, have
no uniform character in their teeth, being
very different in the different genera

; but are
sufficiently distinguished from the other or-
ders of mammalia, by living in the ocean,
having pectoral fins, anda fistula or spiraculuin
upon the head. This order includes four ge-
nera, viz. menodon, balxna, pbyseter, delphi-
nus.

The generic characters of (he mammalia
are, like those of the orders, almost entirely
taken from the teeth, excepting the vesper-
tilio, which, besides the character of the order
derived from the teeth, has this farther mark,
that there is a membrane attached to the feet

and sides, by means of which the creature is

enabled to fly: the hystrix, whose body7 is

covered with sharp spines : and the whole
order of pecora, whose genera, besides the
characters taken from the teeth, are distin-

guished into those which have horns, those
which have no horns, and by peculiarities in

the horns themselves.

The specific characters are very7 various,

being taken from any part of the body which
possesses a peculiar uniform mark of distinc-

tion. As examples of these characters are t*
be found under the proper name of each ge-
nus, it is unnecessary to say any thing further
concerning them in this place.

The second class, Ares, is subdivided into
six orders

;
the characters of which are taken

chiefly from the structure of the bill.

Order I. The accipitres have a hooked bill,

the superior mandibule, near the base, being
extended on each side beyond the inferior

;

and in some it is armed with teeth. This or-
der includes four species, viz. vultur, falco,

strix, lanius.

Order II. The picae have a convex, com-
pressed bill, resembling a knife. This order
contains 23 genera, viz. trochilus, certhia
upupa, glaucopis, bwphaga, sitta, oriolus, co-
racias, gracula, corvus, paradisea, ramphastos,
trogon, psittacus, crotophaga, picus, yunx,
cuculus, bucco, boceros, alcedo, merops, to-

dus.

Order III. The anseres have a smooth bill,

broadest at the point, covered with a smooth
skin, and furnished with teeth: the tongue is

fleshy
; and the toes are palmated or webbed.

This order includes 13 genera, viz. anas, mer-
gus, phaeton, plotus, rhyncops, diomedea, ap-
tenodyta, alca, procellaria, pelecanus, larus,

sterna, colymbus.
Order IV. The grallx have a somewhat cy-

lindrical bill: the tail is short, and the thighs
are naked. This order contains 20 genera, viz.

phoenicopterus, platalea, palamedea, mycte-
ria, tantalus, ardea, corrira, recurvirostra,
scoLopax, tringa, fulica, parra, rallus, vaginalis,

psophia, cancroma, scopus, glareola, hxmato-
pus, charadrius.

Order V. The gallinx have a convex bill

;

the superior mandible is vaulted over the in-

ferior: the nostrils are half covered with a
convex cartilaginous membrane : and the feet

are divided, but connected, at the inmost
joint. This order contains 10 genera, viz.

struthio, didus, pavo, meleagris, penelope,
crax, phasianus, numida, tetrao.

Order VI. The passeres have a conical

sharp pointed bill
;
and the nostrils are oval,

wide, and naked. This order contains 17 ge-



024 Z O 6
Hera, viz. loxia, colius, fringilla, phytotoma,

emberiza, caprimulgus, hirundo, pipra, tur-

dus, ampelF, tanagra, mucicapa, parus, mo-
facilla, alauda, sturnus, columba.

The generic characters of tins class are

taken from peculiarities in the bill, the nostrils,

the tongue, the feet, the feathers, the face,

tiie figure of the body, &c.
The characters which serve to distinguish

the species are very various: for example,

the colour of the particular feathers or parts

of feathers; crests of feathers on the head, dis-

posed in different manners; the colour of the

cere or wax; the colour of the feet; the

shape and length of the tail; the number, si-

tuation, &c. of the toes; the colour and figure

of the bill, &c.

The third class, Amphibia ,
is divided into

two orders.

Order I. The reptiles have four feet, and
breathe by the mouth. This order contains

four genera, viz. testudo, draco, lacerta,

rana.

Order II. The serpenles have no legs, and
breathe by the mouth. This order contains

six genera, viz. crotalus, boa, coluber, an-

guis, amphisbiena, acedia.

The generic characters of this class are

taken from the general figure of the body

;

from their having tails or no tails
;
being co-

vered with a shell ; having teeth or no teeth

in the mouth ; being furnished with lungs

;

having covered or naked bodies
;
from the

number, situation, and figure of the scuta and

scales
;
from the number and situation of the

spiracula
;
from the situation of the mouth,

&c.
The specific characters are so very various,

thatitwouldbe superfluousto enumerate them.

The fourth class, Pisces, is subdivided into

six orders, the characters of which are taken

from the situation of the belly fins.

Older I. The apodes have no belly fins.

Tins order contains eight genera, viz. mu-
raena, gymnotus, trichiurus, anarchichas, am-
modytes, ophydium, stromateus, xiphias,

sternoptyx, leptocephaius.

Order II. The jugulares have the belly

fins placed before the pectoral fins. This or-

der includes five genera, viz. callionymus,

uranoscopus, trachinus, gadus, blennius, kur-

tus.

Order III. The thoracici have the belly

fins placed under the pectoral tins. This or-

der comprehends nineteen genera, viz. cepo-

Ia, echeneis, coryphsna, gobius, cottus, scor-

phaena, zeus, pleuronectes, chaetodon, spares,

scares, labrus, sciama, perca, gasterosteus,

scomber, centrogaster, mullus, trigla.

Order IV. The abdominales have the belly

fins placed behind the pectoral fins. This or-

der contains sixteen genera, viz. cobitis,

amia, silurus, teuthis, loricaria, salmo, fistu-

laria, esox, elops, argentina, atherina, mugil,

exocaetus, polynemus, clupea, cvprinus.

Order V. The branchiostegi have the gills

destitute of bony rays. This order contains

ten genera, viz. mormyrus, ostracion, tetro-

don, diodon, syngnathus, pegasus, centiiscus,

balistes, cyclopterus, lophius.

Order VI. The chondropterygii have car-

tilaginous gills. This order contains five ge-

nera, via. accipenser, chimera, squalus, raia,

plromy zon.

ZOO
The generic characters of tliis class are

taken from peculiarities in the head, the

mouth, the teeth, the nostrils, the rays in the

membrane of the gills, the eyes, the general

figure of the body, the figure of the tail, the

situation of the spiracula, &c.

The specific characters are taken from pe-

culiarities in all the parts above enumerated,

and many others.

The fifth class, Inseeta
,

is subdivided into

seven orders, the characters of which are

taken from the wings. See the article In-

sect.
Order I. T he coleoptera have four w ings,

the two superior ones being crustaceous, and

furnished with a straight suture. This order

comprehends forty-seven genera, viz. scara-

baeus, lucanus, dermestes, inelyris, byrrhus,

silpha, tritoma, hydrophilus, hister, pausus,

bostrichus, anthrenus, nitidula, coccinella,

curculio, brentus, attelabus, erodius, staphy-

linus, scaurus, zygia, meloe, tenebrio, cassi-

da, opatrum, mordella, chrysomela, horia,

apalus, manticora, pimelia, gyrinus,. cucujus,

cryptocephalus, bruchus, ptinus, hispa, bti-

prestis, necydalis, lampyris, cantharis, notox-

us, elater, calopus, alurnus, carabus, lytta,

serropalpus, cerambyx, leptura, rhinomacer,

zonitis, cicindela, dyticus, forficula.

Order II. The hemiptera have four wings,

the two superior ones being semicrustaceous

and incumbent, i. e. the interior edges lie

above one another. This order includes

fourteen genera, viz. blatta, pneumora, man-
tis, gryllus, fulgora, cicada, notonecta, nepa,

cimex, macrocephalus, aphis, chermes, coc-

cus, thrips.

Order III. The lepidoptera have four

wings, all of them imbricated with scales.

This order contains three genera, viz. papilio,

sphinx, phalama.

Order IV. The neuroptera have four wings,

interwoven with veins, like a piece of net-

work, and no sting in the anus. This order

includes seven genera, viz. libella, ephemera,
hemerobius, myrmelion, phryganea, panorpa,

rophidia.

Order V. The hymenoptera have the same
characters with the former, only the anus is

armed with a sting. But this mark is pecu-
liar to the females and neuters

;
for the males

have no sting. This order comprehends fif-

teen genera, viz. cynips, tentredo, sirex, ich-

neumon, sphex, scolia, thynnus, leucospis,

tiphia, chalcis, chrysis, vespa, apis, formica,

m util la.

Order VI. The diptera have two wings,

and two clavated halteres or balances behind
each wing. This order contains twelve gene-
ra, viz. diopsis, tipula, musca, tabanus, era-

pis, conops, oestrus, asilus, stomoxys, culex,

bombylius, hippobosca.

Order VII. The aptera have no wings.

This order contains fifteen species, viz. le-

pisma, podura, termes, pediculus, pulex,

acarus, hydrachna, aranea, phalangium, Scor-

pio, cancer, monoculus, oniscus, scolopendra,

julus.

The sixth class, Vermes, is divided into

five orders.

Order I. The intestina are the most simple

animals, being perfectly naked, and without

limbs of any kind. This order contains

twenty-one genera, viz. ascaris, trichocepha-
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lus, uncinaria, tilaria, scolex, ligula, lingnatn*.

la; strongylus, echinorhynchus, hairuca, cu-
cullanus, caryophyllams, fasciola, taniia, furia,

myxine, gordius, iiirudo, lumbricus, sipuncu-
lus, planaria.

Order If. The mollusca are likewise sim-
ple naked animals, without any shell

;
hut they

are brachiated, or furnished with a kind or
limbs. This order comprehends thirty-one

genera, viz. actinia, clava, mam maria, pedi-
cdlaria, ascidia, salpa, dagysa, pterotradiea,
liiuax, aplysia, doris, tethys, holothuria, tere-

bella, triton, sepia, clio, lobaria, lennea, soyl-

la-a, glaucus, ahprodita, amphitrite, spio, ne-
reis, nais, physsophora, medu a, lucernaria,

asterias, echinus.

Order III. Tlie testacea have the same cha-
racters with those of order II. but are covered
witli a shell. This order includes 3(3 genera,
viz. chiton, lepas, pholas, mya, solen, tellina,

cardium, mactra, donax, venus, spondylus,
chama, area, ostrea, anomia, mytilus, pinna,
argonauta, nautilus, conus, cypraxi, bulla, vo-
luta, buccinum, strombus, murex, trochus,

turbo, helix, nerita, haliotis, patella, dentalium,
serpula, teredo, sabella.

Order IV. The zoophyta, are compound
animals, furnished with a Kind of flowers, and
having a vegetating root and stem. This or-
der contains 15 genera, viz tubipora, madre-
pora, millepora, cellepora, isis, antipathos,,

gorgonia, alcyonium, spongia, flustra, tu'oula-

ria, corralina, sertularia, pennatula, hydra.
Order V. The infusoria consists of very

small simple animals. This order contains-

1 5 genera, viz. brachionus, vorticella, trichoda,
cercaria, leucopera, gonium, colpoda, para-
mecium, cyclidium, bursaria, vibrio, enchelis,
bacillaria, volvox, monas.
For more particular information concerning

the several branches and subjects of zoology,
the readermayconsult the variousarticlesabove*
referred to, and he will find most of the genera
described in their order in the alphabet.

ZOOPHYTE, in natural history, the 4th-
order of the class of vermes. See Zoology..
ZOSTER A, a genus of plants of the class

gynandria, order polyandria
;
and in the na-

tural system arranged under the second order,,

piperita. The spadix is linear, and fertile

only mi one side
;
there is no calyx nor co-

rolla; the stamina are alternate; the seeds
solitary and alternate. There is one species.
ZWINGERA, a genus of the class and or-

der of plants decandria monogynia. The ca-
lyx is live-parted; petals five ; capsules five.

There is one species, the amasa, resembling
quassia, a shrub of Guiana.
ZYGEENA. SeeSauALus.
Z\ GIA, a genus of insects of the order co-

leoptera. The generic character is, antennae*
mouiliform: feelers equal, filiform: lip elon-
gated, membranaceous: jaw one-toothed.
ZYGOPIIYLLUM, bean-caper, a genus

of plants of the class of decandria and order
monogynia, andin the natural system arranged
under the 1 4th order, gruinales. The calyx
is five-leaved; petals five; nectarium ten-
leaved, covering the germ; capsules five-

celled. There are 14 species, partly shrubby
and partly herbaceous plants, all natives of
warm climates, though some of them are
hardy enough to endure the open air in this

country.

INDEX



INDEX TO THE TREATISES
IN THE SECOND VOLUME,

*%* The letters a,b, c, refer to the columns—

a

to the first column; 4 to the second column; c to the third column.

INFANCY.
Air and exercise, remarks on, 14 4.

Bathing of i infants, remarks oh, 13 c.

Bowels, disor der in, 18 b.

Clothing of infants, remarks on, 13 a, 4, c.

Croup, remairks on this disorder, 18 c.

Diet of infants, lie.

Diseases of imfancy, 15 a.

Mesenteric atrophy, remarks on, b5 a ; con-

sumptions, 15 b.

Nurseries, remarks on, 13 b.

Purgatives, tHie practice of administering them
to new-bor n children, injudicious, 12 b.

Rickets, remarks on, 18 a.

Suckling, importance of this being done by the

mother, 12 a.

Teething, affections occasioned by, 18 b.

Temperature' of infants, 12 c.

Washing of infants-, remarks on, 13 c.

Water in the head, remarks on this disease, 16 c ;

chronic internal, ib.
;
chronic external, 17 a;

acute hydr ocephalus, ib.

Weaning, time of, 12 b.

Worms, rem arks on, 17 c.

INSTRUMENTS, MATHEMATICAL.
Compasses, plain, 23 t

;
drawing, ib.

;
propor-

tional, 27 <a.

Gunter’s line's, 26 c.

Line of chor ds, to construct, 25 b
;
of rhumbs,.

ib.; of sineis, ib.

;

of tangents, ib.
; of secants,

ib. ;
of half-tangents, ib.

;
of longitude, 25 c;

of latitude;, ib.; of hours, ib. ; of inclinations
of meridiams, ib.

Line? Of gquial parts, 24 b.

Parallel ruler, 24 a.

Pen and pencil, drawing, 24. a.

Protractor, ;24 a.

Scale, plain, 24 b.

Sector, 25 c to 26 c.

MAGNETISM.

Attraction and repulsion, magnetic, account of,

94 a.

Compass, mariner’s, construction of 96c; azi-

muth, 97 <i2 .

Compass-needles,best methods of communicating
magnetism to them, 96 a, b.

Deviation of the magnet from the true meri-
• dian, 95 it.

Dip of the needle, 95 a.

Dipping-needle, construction and use of, 97 a,

95 b.

Directive property of the magnet, first disco-

very of, 93 c.

Experiments to illustrate the magnetic theory,

97 b.

Horse-shoe magnet, and its properties, described,

96 a.

Inclination, magnetic, 95 a.

Instruments, magnetical
;
construction and use

of the principal, 96 c.

Iron, methods of making it magnetical, 95 c.

Magnet, description of, 93 b.

Needles, magnetic, construction and use of, 96 c.

Polarity of the magnet, account of, 94 c.

Poles of the magnet, described, 93 c.

Properties, characteristic, of the magnet, 93 c.

Steel, its difference in receiving magnetism, very
great, 96 c

.

MATERIA MEDICA.
Antacids, 1 15 c.

Anthelmintics, 116 a.

Antispasmodics, 111a, b.

Aromatics, 111 c to 112 4.

Astringents, 112 h ; vegetable, ib.
;
mineral, c.

Cathartics, 113 b.

Coffee considered as a drink, 109 c.

^Definition of the materia medica, 107 c.

Demulcents, 1 16 b.

Diaphoretics, 114 4, c.

Dietetics, 107 £.

Diluents and emollients, 116 b.

Diuretics, 114a; saline, b
;
vegetable, ib.

; from
the animal kingdom, ib.

Dressing victuals, remarks on the different me-
thods of, 108 c.

Drink, remarks on, 109 a.

Fhnetics, 112c; from the vegetable kingdom,
113a; from- the mineral kingdom, ib.

Emmenagogues, 113 c
; from the class of tonics,

114a; of antispasmodics, ib. ; of cathartics, ib.

F.pispastics and rubefacients, 115 b„

Errhines, 115 a.

" Escharotics, 116 a.

Expectorants, 114 c, 115 a.

Food, animal, remarks on, 108 0 ;
vegetable, 4.

Laxatives, 113 c..

Lithontriptics, 115 c.

Medicinal?) 109 c
;
classification of, 110 a.

Milk and its products, remarks on, 108 b.

Narcotics, enumeration of, 110 4 to 111a.
Organic life, principles of, 107 c.

Purgatives, 113 4.

Refrigerants, 1 15 b.

Sialagogues, 11 5 a.

Tea considered as a drink, 109 c.

Tonics, 1114; from the mineral kingdom, ib.

;

from the vegetable kingdom, c.

Water, remarks on the different kinds of, as

articles of drink, 109 a; spring, well, river,

lake, and rain water, b ; snow°and hail wa-
ter, c.

MECHANICS.
Balance, principles and theory of the, 124 c

;

circumstances to be attended to, in order to
have it as perfect as possible, ib.

Capstan, principles of, 125 b.

Compound machines considered, 127 b.

Cranes, principles of, 125 c.

Horses, important points of attention in the ap-
plication of them as moving powers in ma-
chinery, 127 c, 128 a.

Inclined plane, principles of, 126 b.

Lever described, 128 4; different sorts of, and
illustrations of these : the first kind, ib.

;
the

second kind, c : the hammer-lever, 124 a.

Mechanics, definition and vast importance of
this science, 123 a.

Men and horses
;
of the application of, as mov-

ing powers in machinery, &c. 127 c.

Powers, mechanical, defined, 123 a; enumer-
ated, 4.

Pulley, different kinds of, and principles and
operation of each, 126 a.

Screw, prillciplfes of, 126c; illustration ©f its

effect, 127 a.

Steel-yard, principles of, 125 a.

Wedge, principles of, 126 b.

Wheel and axle, principles and operation of*

125 a to 126 a.

Wheels and pinions, ratio of their respective ve-

locities illustrated, 127 c.

MEDALS.
British coins, early, 130 4 ;

those of the Saxon
heptarchy, ib. since the Conquest, ib. ;

first-

gold coinage, c; copper, 131 a.

Coinage, question of the origin of, 128 c.

Coins and medals, the knowledge of, probably
first introduced into this country from Italy,.

128 4.

Definition of the term medal, 128 4.

Greek coins, list and value of, 128 c; silver, ib.
;

copper, 1 29 a
;
gold, ib.

Legends on the Greek and Roman coins, 130 a.

Medallions, ancient, 130 a.

Portraits on ancient coins, 129 c- of the kings
and queens of Macedon, Sicily, &e. ib.

;
of

Roman emperors, ibid
;

of kings on Greek
coins, ibid.

Reverses of medals among the Greeks and Ro-
mans, 130 a.

Roman coins, list and value of, 129 a ;
brass, ib.y

silver, 4
.
gold, c.

Study of medals, its antiquity, 128 4.

Utility of medals in the sciences, 128 4.

MEDICINE.
Adynamia

;
their genera, symptoms; and me-

thods of cure, 147 a to c.

Blood, discharges of ; their genera, symptoms,
and methods of cure, 144 a to 145 a.

Boerhaave, the founder of the humoral patho-
logy, 1324.

Cachexies, class of, 152 a.

Classification of diseases, 133 4. *

Cold affusion in fever, 136 4 to 137 a.

Cold air, use of, in fever, 1 37 4.

Comata
;
their genera, symptoms; and methods

of cure, 146 4 to 147 a.

Critical days in fever, 139 4.

Darwin, Dr., his theory, and objections to itj

1S3 a, 4, 135 c.

Definition of medicine, 131 a.

Diseases, classification of, 133 4

Dropsy
;

its genera, and methods of cure, 153 *
to 154 4.

Empirics and Dogmatists, sects of, 131 4.

Epicureanphilosophy introduced intothe schools
of medicine, 131 c.

Eruptions
;
their genera, symptoms, species, and

methods of cure, 143 a to 144 a.

Fever, definition of, 134a; phenomena of, ib.;

species, 4 ;
Cullen’s genera, c; its exciting

causes, ib .
;
proximate cause, 135a: theory of’

Dr. Cullen respecting fever, and objections to'

this, 4; of Dr. Darwin, and objections, ib. ;

treatment in, 136 a; of cold and tepid affu-

sion and ablution, cold water internally, and
cold air, in, 4; other refrigerants, 137 c; of

the use of animal food, 138 a . sudorifics, 4 ;

purgatives- and emetics, c ; unfavourable signs

in fever, 139 a ;< critical days, 4 ;
recapitula-

tion of the treatment of fever, 139 4; treat-

ment of continued fever during the first three
or four days, ib.

;
after the fifth or sixth day,,

ib. ; treatment of intermittent fever, ib.

Fever-houses considered, 139 e to 140 4.

Galen, his doctrines, 131 <v
$
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Harvey, Iris discovery of the circulation of the

blood, 1 32 a.

Hippocrates, his character, 131 5.

History of medicine, 131 5.

Hoffman, his theory, 132 5.

Impetigines
;
their genera, and methods of cure,

154 5 to 155 a.

Inflammations, nature of, 140 b

;

sthenic and
asthenic, *5. ; termination of, c ;

species of, ib.;

indication of its decline, ib.
;
treatment, 141 a;

genera of, their symptoms, species, and me-
thods of cure, 141 b to 143 a.

Intermittent fevers, question of the causes of,

135 a; treatment of, 1395.

Marcores; their genera, and methods of cure,

152 a.

Nervous diseases, class of, 145 c.

Nosology, .or the classification of diseases, re-

marks on, 132 c; table of classification, 133 b.

Paracelsus, his doctrines, 132 a.

Profiuvia
;
their genera, symptoms, and methods

of cure, 145 a to c.

Pyrexias, class of, 134 a.

Refrigerants, use of, in fever, 137 c.

Spasms, their genera, symptoms, and methods of

cure, 147 c
;
in the animal functions, 148 a

,

149 c
;
in the vital functions, 149 a.

Swellings, general
; their genera, and methods

of cure, 152 c; fatty swellings, ib. ;
windy

swellings, 153 a; watery swellings, ib.; of so-

lid parts, 154 b.

Tepid ablution in fever, 137 a.

Vesanise
;

their genera, and methods of CUl‘e,

150 5 to 152 a.

Wright, Dr., his narrative respecting the treat-

ment of some cases of fever by ablution with
•cold water, '136 5.

METEOROLOGY.
August generally the warmest month in lati-

tudes below 48 degrees, 173 a.

Barometer, its range in different parts of the

world, and in different seasons, 170a
;
theory

of Mr. Kirwan on this subject, 171 a.

Blue colour of the sky, its cause, 175 a .

Cirro-cumulus,? intermediate modifications of

Cirro-stratus, y cloud, described, 177 a, b.

Cirrus, a simple modification of cloud, described,

176 <?.

Clouds, laws of their formation, 176 a ; systema-

tic classification of them, b.

Congelation, mean height of the term of, in dif-

ferent latitudes, 173 a, b, c.

Cumulo-stratus, \ compound modifications

Cumulo-cirro-stratus,5 of cloud, described, 177r.

Cumulus, a simple modification of cloud, de-

scribed, 176 c.

Dew, its formation, 175 a.

Electricity of the atmosphere considered, 174 5,c.

January the coldest month in every latitude,

173 a.

July the warmest month in all latitudes above
48 degrees, 173 a.

Nimbus, a compound modification of cloud, de-

scribed, 177 c.

Pacific Ocean, anomaly respecting its tempera-
ture, 174 a.

Rain; calculations and statements respecting the

mean annual quantity of, in different situa-

tions, 175 a to c : phenomena of, with respect

to the clouds, 178 b ,
c.

Rain-cloud defined, 176 b.

Snow, formation of, 175 c.

Stratus, a simple modification of cloud, de-

scribed, 177 a.

Temperature of. the air, causes of its perpetual

variation, 171c; examination into the nature
of its two diminishing progressions, ib. ; tables

of mean annual and monthly temperatures,

172; to ascertain the temperature at any
height above the surface of the earth, 173 c.

'Weather, principles of studying the prognostics

of, 169 b.

Winds, probable hypothesis of the laws of their

motion, 169 b ;
actual observations respecting

their velocity, c.

MIDWIFERY.
Abortion considered, 181 5.

Cesarian operation considered, 184 a to c.

Diseases of pregnancy, 180 b.

Embryotomy, directions respecting, 183 r.

Extra-uterine conceptions, 180 b.

Floodings considered, 181 b.

Forceps, application of, 183 b,c.

Instruments, of the mode of delivery by, 183 b.

Labours, natural, 181 r, 1S2 a; difficult, 182 5 to

183 b; preternatural, 184 c; complex, 185 c.

Lying-in female, management of, 186 b.

Monsters, case of, considered, 180 b, 186 a.

Plates, explanation of, 186 c to 187 c.

Plurality of children, cases of, considered, 185 c.

Spurious pregnancy, 180 a.

Superfetation considered, 180 b.

Uterus, changes which impregnation produces
in the uterine system, 179 c

;
contents of the

uterus in advanced pregnancy, 179 c; pro-
gressive increase of the uterine organs, 180 a

;

uterine hemorrhage, 186 a.

Mineralogy.
Antimony, genus find species of, 214 a.

Arsenic, genus and species of, 215 a.

Baryte, genus and species of, 209 a.

Bismuth, genus and species of, 213 c.

Bituminous genus, 210 b.

Calc, genus and species of, 207 c to 209 a.

Chrome, genus and species of, 215 c, 216 a.

Classes of minerals, 200 c.

Clay, genus and species of, 205 b to 207 a.

Cobalt, genus and species of, 214 b.

Cohesion of particles
;
degrees of, as a specific

external character of minerals, 201 a.

Colour
;
divisions of, as a specific external cha-

racter of minerals, 201 a.

Copper, genus and species of, 211 e to 212 b.

Diamond, genus of, 202 a.

Flint, genus and species of, 202 b to 205 b.

Fluid minerals, characters of, 202 a.

Fossil salts, class and species of, 209 b to 210 a.

Fossils, earthy, class of, 202 a
;

inflammable,
210 a; metallic, 210 t.

Friable minerals, characters of, 202 a.

Gold, genus and species of, 210 c, 21 1 a.

Graphite genus, 210 b.

Iron, genus and species of, 212 b to 213 a.

Lead, genus and species of, 213 a to c.

Manganese, genus and species of, 214 c.

Menachine, genus and species of, 215 b.

Molybdena, genus and species of, 214 a
Nickel, genus and species of, 214 c.

Platina genus, 210 c.

Resin genus, 210 b.

Scheele, genus and species of, 215 a.

Silver, genus and species of, 21 1 a to i.

Solid minerals, characters of, 201 a to c.

Strontian, genus and species of, 209 a.

Sulphur, genus and species of, 210 a.

Sylvan, genus and species of, 215 c.

Talc, genus and species of, 207 a to c.

Tin, genus and species of, 213 c.

Uran, genus and species of, 215 b.

Zinc, genus and species of, 213 c.

Zircon, genus and species of, 202 a, b.

NAVIGATION.
Angles which every point of the compass makes
with the meridian, table of, 256 b, c.

Chart (Mercator’s), problems in constructing,
263 a to 264 a.

Currents, observations respecting, and how to
make proper allowances for them, 265 c.

Journal at sea, the method of keeping and cof-
recting, 266 a to 267 a.

Log-book, form of, 267 a.

Log-line and Compass, explanations and instruc-
tions respecting, 264 b to 265 c.

Mercator’s sailing, 260 c.

Middle-latitude sailing, 259 b,

Oblique sailing, 261 k,

Parallel sailing, 258 b.

Plane-sailing, 256 a.

Traverse- table, 258 a.

OPTICS.

Camera obscura, principles and explanation of,

307 a.

Catoptrics, 297 c to 300 a.

Chromatics, 307 b to 309 e.

Colours, doctrine of, 307 b to 309 c.

Definitions and principles, 293 c to 294 5.

Dioptrics, 300 a to 302 c .

History of discoveries, 294 b.

Inflection of light, 311 c to 312 b.

Instruments, optical, 304 c to 307 b.

Light, of the nature of, 296 c; remarkable phe-
nomena of, explained, 309 c to 311 c.

Magic lantern, principles and explanation of,

307 a.

Microscopes, principles and explanation of, 301 c;

the single, ib.; the double or compound, 305 a

the solar, 305 b .

Newton, his discoveries, 295 c ; extract from his
Optics, 308 a.

Rainbow, phenomenon of, explained, 309 c to
310 c.

Reflection of light, 297 r to 300 a.

Refraction of light, 300 a to 302 c.

Telescope, principles and explanation of, 305b;
the dioptric, ib. ; the reflecting, 306 5; Hers-
chel’s, 307 a.

Vision, nature and phenomena of, 302 c to 304 c.

ORES.
Analysis of ores, 314 a :—of Antimony, 316 5 :—of Arsenic, 316 c :—of Bismuth, ib. :

—

of
Chromium, 317 r: of Cobalt, 317 a: of
Copper, 315 a:—of Gold, 314 a:—of Iron,
315 5 :—of Lead, 315 c :—of Manganese, 317a:—of Mercury, 3 1 5 a:—of Molybdenum, 317 5:
-—of Nickel, 316 5 of Platinum, 314 a:—of
Silver, 314 5 :—of Tellurium, 316 a of Tin,
315 c:—of Titanium, 317 5 :—of Tungsten, ib.:—of Uranium, ib. :—of Zinc, 316 5.

Orders of ores, 313 c.

PAINTING.
Back-grounds, instructions for painting, 336
Chiaro-scuro, 328 5.

Classes, different, of painting, 329 c.

Colouring, in what it consists, 327 a
; instruc-

tions respecting, 327 c.

Composition, in what it consists, 327 a; instruc-
tions respecting, 328 c.

Distemper, method of painting in, 331 c.

Draperies, instructions for painting, 833 c •—
white satin, 334 a ; blue satin, 5 $ velvet,’ c
colours, scarlet and crimson, 335 a

;
pink, ib. •

ellow, 5
;
green, ib.

;
changeable colours, ib.

•

lack, c, linen, ib.

Elydoric painting, 342 a.

Flesh, instructions for painting, 332 a
; colours

from which the tints are made, ib.
; principal

tints, 5 ;
process, c :—first stage, or dead-co-

louring, ib. :—second-painting, or second stage,
333 5 ;

—

third-painting, or finishing, c.

Fresco, method of painting in, 330 c, 331 a.

History of painting, 342 c; rise, progress,' and
decline, of the art among the ancients, ib. •

Roman art, 343 c
; methods of painting, and

colours, employed by the ancients, 344 a; rise
and progress of the art among the mod’erns
345 a;—in Italy, ib.; at Venice, a; in Lom-
bardy, ib.

;
in Germany, 346 5; in Holland

and Flanders, c ; in France, 347 a
; in Spain,

5 ;
in Russia, America, and England, ib. • Eng-

lish school, 348 a.
’ 6

Invention, in what it consists, 327 a

;

requisites
in, 329 a.

Landscapes, instructions for painting, 335 c -

the process, ib. first-painting, or dead-co-
louring, ib. the sky, 337 a ;—second- paint-
mg, ib .;

—

third and last painting, c.

Miniature, 337 c
j

colours used in, a»d their



qualities, 338 a
;

grinding the colours, and
preparing them for the pallet, c\ hair-pen-

cils; manner of choosing them, See, 339 a
;

ivory; method of choosing, bleaching, and
preparing, b ; mixing compound tints for the

face, c
;
colours proper for men’s draperies,

340 a
;
painting the face, b

;
general observa-

tions, c.

Modes and materials of painting, 330 c.

Mosaic, 341 a
;
in marble and precious stones, b;

process of mosaic painting, ib. ; manner of

performing mosaic work of gypsum, c.

Oil-painting, 331 c.

Portraiture, 329 c to 330 b.

Study, requisite course and methods of, 327 b.

PHARMACY.
Alcohol, preparation of, 400 b.

Analysis of medicinal articles, 392 a.

Antimony. See Opium.
Cataplasms, 409 a.

Cerates, 407 b.

Conserves, 394 c.

Decoctions, 396 a.

Distilled waters, 399 c ;
spirits, 400 a.

Doses of medicine, table of gradations in, 409 b.

Drying of herbs and flowers, 394 b .

Electuaries, 406 b.

Emulsions, 395 b.

Extracts, 399 b.

Infusions, 395 b.

Juices, 395 a.

I.iniments, 407 b.

Oils, fixed, 395 b ;
volatile, or essential, 400 b.

Oily preparations, 400 c.

Ointments 407 b.

Operations, pharmaceutical, 391 a to 392 a.

Opium, antimony, and quicksilver ; table shew-
ing the quantity of each of these articles, in

the different compound medicines of the Edin-
burgh and London Pharmacopoeias, 409 a.

Pills, 406 c.

Plasters, 403 b.

Powders, 405 c.

Preparatious and compositions of medicines,
394 a.

Quicksilver. See Opium.
Salts, and saline preparations, 400 c.

SimpI? medicines, preparation of some, 394 a,
b.

Syrups, 396 c.

Tinctures, 397 c.

Troches, or lozenges, 407 a.

Vinegars, 397 c.

Wines, 397 b.

PHYSIOLOGY.
Absorption considered, 425 a.

Ages, temperaments, varieties in the human spe-

cies, Sec. considered, 430 c.

Arteries, of the action of, 426 a.

Blood (the), considered, 426 c.

Circulation (the), considered, 425 c
; demon-

strated, 426 c.

Digestion considered, 425 a.

Dreaming considered, 429 a.

Functions of life, plan of a new classification of,

424.

Generation, function of, considered, 429 c.

Habit, of the power and influence of, 429 a.

Heart, of the action of, 425 c.

Hermaphrodism, 4S0 a.

Indivisibility the essential character of a living

organized body, 421 a.

Nerves, of the action of, 428 c.

Nutrition, function of, 427 b.

Organic, how distinguished from inorganic be-

ing, 421 a, b.

Puberty, state of, 430 c.

Secretion, process of, 426 c.

Sensations considered, 428 a.

Sensibility, irritability, and the vital principle,

considered, 421 b.

Sexes, the differences of, considered, 429 c.

Singing, stammering, Sec. considered, 429 t.

INDEX TO THE TREATISES.

Sleep, Sec. considered, 428 c.

Smell, the sense of, considered, 428 a.

Speech, the faculty of, considered, 429 b.

Touch ^
senses 0 ^» considered, 428 b.

Veins, of the action of, 426 b.

Virility, state of, 431 a.

Voice (the), considered, 429 b.

PLANTS, PHYSIOLOGY OF.

Bark, the, its nature and functions, 443 a.

Cuticle, the, protecting the true bark, 442 c.

Extractive principle, 449 b.

Flower, its parts, and their functions, 444 a.

Fluids of plants, 445 a.

Fruit, the, described, 444 b.

Functions of plants, 446 a.

Leaves, their functions, 444 a.

Light, sensibility of plants to, 447 a.

Parts of vegetables, distinct in their nature and
functions, 442 c.

Pith, the, considered, 443 c.

Root, its functions, 443 c.

Seed, considered, 444 b.

Sexual system considered, 447 b.

Stem or trunk, its parts and their functions,

442 c.

Vegetable substances, 449 a.

Water the principal nourishment of vegetables,

448 a.

Wood, the, its nature and functions, 443 a.

PNEUMATICS.

Air, particulars in which it differs from all other

fluids, 455 c.

Air-gun described, and its principle explained,

460 b.

Air-pump, description of, 456 a
;
attentions ne-

cessary in making experiments with, 459 c,

460 a; American, described, 460 c, 461c; re-

marks on the respective merits and imperfec-

tions of these instruments, 462 a, b.

Elasticity of air, 457 a.

Miscellaneous experiments, 457 c.

Pressure of the air upon the body of a middle-
sized man, 457 a.

Prince, Mr., his air-pump described, 461 c.

Rarity of the air at different heights above the

surface of the earth, 457 b.

Suction, the idea of, disproved, 456 c.

Vacuum, the Torricellian, 456 c.

Weight of air demonstrated, 456 a.

POETRY.
Ancient poetry considered, 463 b.

Arabian poetry, character of, 463 c.

Blank verse considered, 466 b.

Classical poetry considered, 464 a.

Classification, poetical, 467 b.

Comedy, origin of, 464 c. .

Definition of poetry, 463 a.

Description, poetical, 470 5 to 471 a.

Didactic poetry, 468 b.

Dramatic poetry, 469 a.

Elegiac poetry, 467 c.

English versification considered, 465 b.

Epic poetry, 468 c.

Grecian poetry considered, 464 a to c.

Hebrew poetry, character of 463 b, c.

Homer, character of his poetry, 464 b.

Imagery, a prose passage rich in, 463 b.

Lyric poetry, 468 a.

Metre of poetry, evidently borrowed from the

simple melodies of music, 463 a.

Metrical harmony, and poetical emotion, 469 c.

Modern poetry, origin of, 465 a.

Ode, construction of, 464 b .

Pastoral poetry, 467 b.

Roman poetry considered, 464 c, 465 a.

Satirical poetry, 468 b.

Song considered, 468 a.

Tragedy, origin of, 464 c.

Troubadours, 465 a.
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RHETORIC.
Amplification considered, 579 b.

Antithesis, 581 a.

Apostrophe, 581 a.

Arguments, disposal of, 579 a.

Arrangement or order, the most important point

in every composition, 577 e ;
execution of this,

578 b.

Beauty of style, 582 a.

Climax, 580 c.

Definition of rhetoric, 577 c.

Digression considered, 579 a.

Harmony of style, 581 c.

History, method of writing, 578 b
;

its effect,

579 b ;
civil history, 583 a.

Hyperbole, 580 c.

Inversion, 581 a.

Irony, 580 c.

Metaphor, 580 b, 582 a.

Metonymy, 580 b.

Perspicuity of style, 580 a. .

Prosopopeia, 581 b.

Purity of style, 579 c.

Style, 579 c
;

the various kinds of, specified,

582 b.

Sublimity of style, 581 c.

TransitionsL considered, 579 b.

Unity of design and action considered, 578 a.

Vigour or energy of style, 580 b.

SCULPTURE.
Ancient art of sculpture, 633 b. .

Definition of sculpture, 630 c.

English sculpture, 640 a, b.

French sculpture, 639 c.

Grecian sculpture, 635 a
;

causes of its excel-

lence, 636 a
;

its character, 636 b ;
its decline,

637 b.

History of sculpture, 633 b.

Italian sculpture; modern, 639 « to c.

Model, use of the, 632 b.

Modern art of sculpture, 638 c.

Modes of process, different, in sculpture, 631 c.

Oriental sculpture, ancient, 633 c to 634 c.

Powers of sculpture, 631 a.

Roman sculpture, ancient, 638 a to c.

Stone and marble, sculpture in, 632 c.

Study, methods of, 631 a.

Wood, sculpture in, 632 b.

SHIP-BUILDING,
Construction of ships, 660 b.

Dimensions considered, 658 b, c.

Guns, to make a ship carry hers well out of the

water, 658 b.

Masts, 661 b.

Pitching hard, to make a ship go smoothly

through the water without, 658 b.

Plane, art of delineating ships on, 656 r.

Plane of elevation of a sixty-gun ship described,

659 a
;
plane of projection, 659 b ;

horizontal

plane, 659 c.

Sail, to make a ship carry a good one, 658 b.

Steer, to make a ship, well, 658 b.

Stowing and trimming of ships, importance of

doing this judiciously, 661 a.

Wind, to make a ship keep a good one, 658 b.

SURGERY.
Abdomen, wounds in, 738 c..

Amputation considered, 734 c, 735 a, 742 b.

Aneurisms, 739 a ;
diagnostic marks of, b

;
causes,

ibid. ;
treatment, c.

Arteriotomy, 748 a.

Belly, wounds of, 734 a to c.

Blood-letting, 747 c
;
topical bleeding, 748 a.

Benes, diseases of, 747 b, c.

Breast and lungs, wounds of, 734 a

;

Broncho.tomy, 750 a.

Cancer considered, 746 a
;

its causes and pecu-

liarities, ib. ;
treatment, ib.

;
operation, ib.

Chest, wounds in the cavity of, 738 b.

Contused and lacerated wounds, 736 a.

Corns, 747 b.
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Deafness, 750 a.

Eyes, diseases of, 748 b ; cataract, c; of couch-
ing1

, ibid ;
operation of extracting the lens,

749 a
;
'fistula lachrymalis, b.

Fistula in perinaso, 753 a
;

in ano, lb.

Fractures considered, 740 a
;
of the upper ex-

tremities, 741 a ; of the clavicle, ribs, sternum,
and spine, il>. ; compound fractures, b.

Gun-shot wounds considered, 736 b to 737^.
Head, wounds or injuries of, 743 a.

Hernia, 750 operations for inguinal or scro-

tal, 751 a.

History of surgery, 733 b, e.

Hydrocele, &c. 751 a to c.

Incontinence of urine, 752 c.

Indolent tumour considered, 747 a.

Inflammation, its characters and varieties, 744 c

to 745 c.

Issues, 748 b.

Itch, 747 a
;
treatment of, lb.

Lumbar or psoas abscess, its symptoms, 745 c;
causes and seat, ib.

; treatment, 746 a. ,

Luxations, 741 b
;
of the upper extremities, c

;

of the os humeri, ib.
; of the inferior extremi-

ties, 742 a
;
of the spine, coccyx, ribs, and cla-

vicle, b ; of the bones of the head and face, ib.

Marks on infants, 747 b.

Paracentesis of the thorax, 750 b
; of the abdo-

men, ib.

Plates, explanation of, 753 b.

Polypi, 747 b.

Ranula, 750 a.

Ring-worm, 746 c; treatment, 747*.
Scald head, 747 a

; treatment, ib.

£>tone in the bladder, 751 c; operation for ex-
tracting, 752 ctoc.

Tubular or penetrating wounds, 737 b.

Teeth, diseases of, 749 c; extraction of, ib.

Tonsils and uvula, enlarged, 750 a.

Trepanning considered," 743 b ; the operation,
744 b.

.Ulcer considered, 745 a.

Venereal affection, 746 b
; symptoms of gonor-

rhoea, ib. ; treatment, ib.
; symptoms of sy-

philis, c; treatment, ib.

Venesection, 747 c.

Warts, 747 b.

White swelling considered, 745 c
; its symptoms,

ib. ; causes, ib. ; treatment, ib.

founds, their kind and degree, 733 c
; treat-
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ment of, 734 c to 737 b
;
medical management

of patients under, 737 c to 738 b.

Wry neck, 750 a.

SURVEYING.
Chain, use and application of the, 755 a to 757 b.

Circle, to find the area of, 754 c; circular ring,

755.

a

; segment of a circle, or other curvili-
near figure, ib.

FM ipse, to find the area of, 755 a.

Parallelogram, rectangled
; to find the area of,

754 b.

Plane table, use and application of, 757 b.

Plotting, directions for, and example, 758 t.

Polygon regular
;
to find the area of, 754 c.

Rhombus, or rhomboid
;

to find the area of,

754 b.

Square, to find the area of, 754 b.

Theodolite, use and application of, 757 c.

Trapezium, and trapezoid, to find the area of,

754 c.

Triangle, to find die area of, 754 b.

TRIGONOMETRY.
Definitions in plane trigonometry, 821 a.

Plane trigonometry, 821 a
;
eases in, c to 823 b.

Properties of plane triangles, 821 c.

Spherical trigonometry, 823 b
;
theorems in, ibid.

and c
;
propositions and remarks concerning

spherical triangles, c to find the area of a
spherical polygon, 824 c.

WAR.
Art of war, 877 c.

Breaking the enemy’s line, in naval combats,
first introduced by admiral Rodney, 879 b,c;
this manoeuvre absolutely essential, for pro-
ducing any decisive result, 880 a.

Britons, ancient
;
state of naval warfare among,

878 b.

Echellon, the figure of, adopted by Epaminon-
das at Leuctra, 881 a.

Engines used in ancient naval combats, 878 a.

General, talents and attainments necessary to,

880 c, 881 a.

Gunpowder
; entire change which its invention

introduced into naval warfare, 879 a ; into
military tactics, 881 b.

line of battle, ancient naval, 878 b.

Military tactics of the ancients, 880 b
; in the

middle ages, 8S.I a ; of modern times, b.

F X N I S.

Nature, detestable, of war, 877 r.

Naval warfare, 878 d.

Navy, British
; earliest state, and progress of,

878 b to 879 b.

Principles, general, in modern warfare, 882#.
Signals used in ancient naval combats, 878 b.

WATER.
Acids, kinds and proportions of, contained h*

mineral waters, 887 a ; method of ascertain-
ing the proportions of mineral acids uncom-
bined in waters, 891 b.

Acidulous mineral waters, composition of, 888 a.

Air, kinds and proportions of, contained in mi-
neral waters, 887 a

;
methods of detecting the

proportions of aerial fluids in water, 891 a.

Alkali contained .in mineral waters, 887 a
;
me-

thod of ascertaining the proportion of alka-
line carbonat present in waters, 891 c.

Bath water, analysis of, 888 a.

Chalybeate waters, composition of, 888 a.

Common water, its properties and kinds, 886 a.

Earths contained in mineral waters, 887 a
;
me-

thods of detecting the proportions of earthy
carbonats in water, 891 L.

Fluidity not the most simple state of water,
886 a.

Hepatic, or sulphureous waters, composition of,
888 b.

Lake-water, nature of, 886 c.

Marsh-water, nature of, 886 c.

Mineral waters, 886 r, 887 c
; table of the com-

ponent parts of mauy mineral waters, 888 ;

method of analysing them, 888 #; methods of
detecting their presence in waters, 890 a

; of
ascertaining their proportions, 892 a.

Nitrats, methods of detecting their presence in
waters, 890 b

;
of ascertaining their propor-

tions, 892 b.

Rain-water, nature of, 886 b.

River-water, nature of, 886 i.

Saline waters, composition of, 888 b.

Salts contained in mineral waters, 887 a.

Spring-water, nature of, 886 b.

Substances occurring in mineral waters, mean*
of detecting them all, 888 c to 889 c.

Sulphats, methods of detecting their presence in
waters, 889 c; of ascertaining their propor-
tions, 891 c.

Well-water, nature of, 886 *.
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LIST OF PLATES,

The Binder is requested to place the Plates in thefollowing order:—

TU.TE
LXXII.
LXXIII.
LXXIV.
LXXV.
LXXVI.
LXXVII.
LXXV III.

LXXIX.
LXXX.

LXXXI.—IT.

LXXXIII.
LXXXIV.
LXXXV.

Lxxxvr.-vir.
LXXXVIII.

LXXXIX.—xc.
XCI.
xcii.
xcm.
XCIV.
xcv.
XCVI.
XCVII.
XCVIIT.
XCIX.

c.
Cl.

cn.
cm.
CIV.
cv.

Miscellanies (Fig. Ill— 137)

Instruments, Mathematical

Nat Hist. (Fig. 227—237)
Lamp and Lathe

Level
Nat. Hist. (Fig. 23S—251)
Miscel. (Fig. 138—155)
Lock and Loom
Magnetism
Maps
Mechanics
Nat. Hist. (Fig. 252—264)
Meteorology
Midwifery
Mill-work
Mineralogy
Nat. Hist. (Fig. 265—278)
Nat. Hist. (Fig. 279—291)
Navigation
Miscel. (Fig. 156—177)
Observatory
Optics (Plate I.)

Optics (Plate 11.)

Optics (Plate III.)

Organ
Nat. Hist. (Fig. 293—304)
Nat. Hist. (Fig. 305—315)

Paper-Mill

Pedometer
Perspective

Nat. Hist. (Fig. 316—329)

TO FACE PLATE TO

Page 20 CVI. Nat. Hist. (Fig. 330—341) Page

28 CVII. Perambulator, &c. —
44 CVII I. Planetarium —

, 52 C1X. Pneumatics —
64 ex. Pneumatics —
66 exi. Presses —

, 82 cxn. Miscel. (Fig. 179—195) —
» 88 CXIII. Projectiles, &c. —

98 CXIV. Pump —
. 104 cxv. Quadrants —

128 exvi. Rifle, &c.

158 CXVII. Nat. Hist. (Fig. 342—354) —
i 178 CXVIIT. Ships

- . 188 .
ex ix. Ships —

198 exx. Shipbuilding —
______ 216 exxi. Nat. Hist. (Fig. 355—366) —

. - 234 CXXII. Nat. Hist. (Fig. 367—378) —
248 exxm. Statuary —
266 CXX1V. Stenography

270 exxv. Saw and Sugar-mill —
>284 CXXVI. Miscel. (Fig. 196—225) —— 302 CXXVIL—IX. Surgery —
306 CXXX.— 1. Surveying —
312 CXXXil. Nat. Hist. (Fig. 379—384)

, 318 CXXXIII. Watch-work —

-

•

.. - 320 exxxiv. Windmill —
354 cxxxv. Miscel. (Fig. 226—253) —
356 CXXXVI. Nat. Hist. (Fig. 385 -396) —

—

r_ - 376 exxxvii. Nat. Hist. (Fig. 397—407) —— 382 CXXXVIII. Nat. Hist. (Fig. 408—421) —— 390

433
440
442'

460
462
490
49S
506
524
538
602
626
656
660
662
674
704
710
714
728
728-

754
758
760
784
820
828
886
910
921

ERRATA.

Vot. I. Page 15, col. 2, under Action, line 28- from the top, for against read by.

19, col. 3, under Adoxia,/or Adoxia read Adoxa.

23, col. 3, under Tiber, line 3 from the bottom, for rarefied read rectified.

47, col. 3, under Alehouses, line 8 from the top,for 40,y. read 20/. and dele the rest of the sentence.

48,

’

col.' 1,’ under Alexandrian MS. line 23 from the head of the article,for Dr. Warde read Dr. Woide,.

Vol. II. Page 37, col. 2, under Lord’s Day, line 14 from the head of the article, for 20/. read 20s.

225, col. 3, under Mortmain, line 2 from the bottom, for debt read death.

243> col. 3, under Musk, lines 9 and 10 from the top,for into a kind read in a gland.

255, col. 3, under Natural Philosophy, line 7 from the head of the article, dor compounded read confounded.

Ditto’, ditto, line 2 from the bottom of ditto, for astonomy read astronomy,

280, col. 2, under Nymphs, third article in the column, for Nymphae read Nymphaa.

827, line 1, dele See Plate II. figs. 1 and 2.

D;Uo, line 19 from bottom, d le Plate II. figs. 1 and 2.
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BOOKS
Lately Published by RICHARD PHILLIPS, No. G, Bridge-street, London.

XJNI\ ERSAL HISTORY, Ancient and Modern, from the earliest
Records of Time to the General Peace of 1802; complete in Twenty-
live Volumes, embellished with Plates, and illustrated with Maps, Indexes,
and Chronological Tables.

By WILLIAM MAVOR, LL. D.
Vicar of Hurley, in Berkshire; Rector of Stonesfield, Oxon ; Chaplain

to the Earl of Moira, &c. &c.

1 here are Two Editions; which may be had done up in three kinds of
Binding, at the following Prices :

Common Paper in Boards - £A IS 6
Ditto, Ditto half bound 5 0 0
Ditto, Ditto calf gilt 5 15 6

Fine and Large Paper in Boards 6 5 0
Ditto, Ditto half bound 6 16 6
Ditto, Ditto calf gilt 7 10 0

In the Execution of this extensive and arduous Undertaking, through
all its parts, the Editor has been solicitous to keep at an equal distance
from Prolixity and Brevity. He has studied to be plear, distinct, com-
prehensive, and exact. lo all persons, therefore, who wish to possess
at a moderate Expence, a complete body of Universal History,
brought down to the present Time ;u> Schools in particular, to Students,
and to circulating and private Libraries

;
the Work will unquestionably

prove a valuable and desirable acquisition.

THE HISTORY of GREAT BRITAIN, from THE REVOLUTION
pin 1688 (when Hume’s History terminates), to THE PEACE OF
AMIENS in 1802. A New Edition, printed in Twelve Volumes, oc-
tavo, uniformly with the History' of Mr. Hume, price Six Guineas in
boards; or any two Volumes separately, price 21s. in boards.

By WILLIAM BELSHAM, ESQ.

Mr. HUME’s History was brought by that writer down to the period
of the Revolution, and Mr. BELSHAM has taken up the narrative
from the Revolution and brought it down to the Peace of Amiens.

Both works form an uniform Series of Twenty Volumes
;
and they

•-may be had of every Bookseller in Town and Country, price NINE
GUINEAS -in boards.

Persons already posse sing Mr. Hume’s History, may have Mr. Bel-
sham’s entire Work by itself, in 'Twelve Volumes, for 's*X GUINEAS
in boards.

And as the latter part of Smollett’s General History was frequently
sold, previously to the appearance of Mr. Belsham’s Work, as a Con-
tinuation of Hume to the Death of George the Second, Mr. Phillips
thinks it proper to observe, that Mr. Belsham’s History of the Reign of
George the Third may be had separately, to complete'Hume and Smol-
•lett, in Eight Volumes, price FOUR GUINEAS in boards.

I HE LIFE ok GEORGE WASHiNGTON, Commander in Chief
of the American Forces during the War which established the Inde-
pendanceof his Country, and First President of the United States
•of America

;
compiled under the Inspection of his Nephew aud Heir,

the HONOURABLE BUSHROE) WASHINGTON, from original pa-
pers, bequeathed to him by his deceased relative; in two Editions: one
in superb medium quarto, price Seven Guineas and a Half in boards

,

and another in demy* octavo, price Two Guineas and a Half in boards;
the whole illustrated with numerous Views, Maps, and Plans.

By JOHN MARSHALL,
Chief Justice of the United States, Sec. Sec.

MODERN LONDON : consisting of a Brief Elistory of the Metro-
polis of the British Empire, and of A full and circumstantial De-
scription of its PRESENT STATE; illustrated by beautiful charac-
teristic Engravings, representing all the Places of great public Resort,
and the principal Buildings: in one large and eleg-ant Quarto Volume,
illustrated with Sixty Engravings, by the lirst Artists, plain and coloured,
price Three Guineas in boards.

"This Work is the only' existing Publication of sufficient Consequence
.«nd Authority to illustrate tq Foreigners and Strangers the Wealth,
Splendour, Population, and Magnitude, of the largest City in the
World, h was published expressly with that Design; and it is calcu-
lated to convey to the remotest Nations the dearest Ideas relative to
J^ondon, and to presen e the Recollection of its most interesting Fea-
ture* to those persons who a*e or hqve been familiar with them.

THE FARMER’S CALENDAR; containing a full Account of
the BUSINESS necessary to be performed oii all kinds of Earns during-

EVERY MONTH of the YEAR, with the latest Improvements, and
the Mode of executing them. The Sixth Edition, improved

;
in One

large Volume, octavo, price Half a Guinea in boards.

By ARTHUR Y’OUNG, Esq F. R. S.

Secretary to the Foard of Agriculture, and Member of various Philoso-
phical and Agricultural Societies in Europe and America.

A COMPLETE SYSTEM of PRACTICAL AGRICULTURE
;
in-

cluding all the MODERN IMPROVEMENTS and DISCOVERIES,
and the results of all the attention and inquiry which have been be-
stowed on this important Science, during the last thirty years

; the
whole combining and explaining fully, extensively, and completely, the
PRINCIPLES and PRACTICE of the MODERN ART OF HUS-
BANDRY in all its branches and relations. A new and improved
Edition, in two large volumes quarto, illustrated with nearly One
Hundred Engravings, representing the most improved Implements, the
various Grasses, and the principal Breeds of Sheep and Cattle, price
Four Guineas in Boards.

By R. W. DICKSON, M D.
Honorary Member of the Board of Agriculture.

CARR’s TRAVELS IN IREI.AND.

THE STRANGER in IRELAND, or a Tour through the Southern
and Western Parts of that Country, in the Year 1805 ; containing
Views of the State of Society, Manners, and Opinions, among the
People of Ireland, interspersed with numerous characteristic Anecdotes,
In an elegant Volume quarto, decorated with S eventeen beautiful En-
gravings, price 45s. in Boards.

By SIR JOHN CARR.

TRAVELS ROUND the BALTIC, through DENMARK, SWEDEN,

|

RUSSIA, POLAND, and PRUSSIA; with numerous Plates, price 42s.

in boards.

By SIR JOHN CARR.

AN ILLUSTRATION of the ANATOMY of till HUMAN
EAR, accompanied by VIEWS of that ORGAN, accurately drawn, of
the Natural Size, from a Series of Dissections. To which is added, a
TREATISE on its DISEASES, the Causes of Deafness, and the pro-
per Treatment, price 25s. in Boards, elegantly printed in One Volume
folio, with splendid Engravings by Heath.

By J. C. SAUNDERS,
Demonstrator of Practical Anatomy in the Anatomical School in St,

Thomas’s Hospital, and Surgeon to the J^ondon Dispensary
for Diseases of the Eye and Ear.

TRAVELS IN GERMANY, HOLLAND, FLANDERS, ANI>
FRANCE, TO PARIS : With numerous particulars, relative to the
Present State of that Capital

; its Festivals, Literature, Characters,
Paintings, Music, Theatres, Gardens, Institutions, Architecture, and
especially the Manners of the People, See. Se c. In two elegant Volumes,
Quarto, decorated with a great number of Vignettes, with a separate
Atlas of large and splendid Engravings, representing the principal
Objects and Buildings in Paris, price Eight Guineas in boards

; or,

with the Plates reduced in size, and folded in the Volumes, price Five
Guineas in boards.

By THOMAS HOLCROFT.

ANIMAL BIOGRAPHY: or, ANECDOTES and CURIOUS
FACTS, relative to the Manners, Habits, and Economy, of the WHOLE
ANIMAL CREATION, collected from works of Authority in all

Languages, from expensive books of Natural History, from Voyages
and Travels, and from every authentic Source. The whole classed and
arranged according to the system of Linnaeus. A new Edition, consi-
derably extended and improved, in Three large Volumes, Svo., price
11. 10s. in boards.

By the Rev. W. BINGLEY,
Fellow of the Linnaean Society, and late of St. Peter’s College, Cam-

bridge.


















